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Response to Rule 312 Communication

Application No. Applicant(s)
10/168,935 BUSH ET AL.
Examiner Art Unit

V. Paul Harper 2626

a)[X entered.

d)[J disapproved. See explanation below.

e)[] entered in part. See explanation below.

.

1. [X] The amendment filed on 4/27/06 under 37 CFR 1.312 has been considered, and has been:

b) [0 entered as directed to matters of form not affecting the scope of the invention.

¢) [ disapproved because the amendment was filed after the payment of the issue fee.

and the required fee to withdraw the application from issue.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

S

DAVID HUDSPETH
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2600

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication
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REGEIVED
FAX CENTER
" PATENT

APR27 2005  Apomey Docker No. 211548-00001

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 10/168,935 w
.- . [ hereby certify thas this correspandence is bein,
Filing Date: January 27, 2003 facsimmye manaitied (571) 273.8300) to the Unotod
. Srates Pstent and Trademark Office on:
Inventor(s): William Stuart Bush 4_ 2 ? -0 Zﬂ

Group Ast Unir: 2654

Bxaminer Name: V. I'awl Harper
Customer No.: 27160

Title: Hards-Free, Voice-
Operated Remote ( Jantrol Transmitter

Confirmation No.: 4615

Mail Stop Amendment
Commissioner for Patents
P.0O.Box 1450 -
Alexandria, VA 22313-1450

PFRELIMINARY AMENDMENT
Sir:
Refore examining :he above-identified case on the merits, please enter the following
preliminary amendment.
Amendment to the Specification is reflected on page 2.
Remarks begin on page 3 of this paper.

04/28/2006 JBALINAN 00000088 501214 10168935
01 FC:2051 63.00 DA
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Bib Data Sheet
FILING DATE
SERIAL NUMBER 01/27/2003 CLASS GROUP ART UNIT [fgggg{‘ﬁg
10/168,935 704 2654 S 11548AUS.
RULE

APPLICANTS

William Stuart Bush, Manhattan Beach, CA,

Carlos Ferdinand Roura, Tustin, CA,

[ CONTINUING DATA

This application is a 371 of PCT/US00/35107 12/21/2000

Wﬂﬁ 2 (£(06
@Pﬂ 3(e(¢6

WWian s q Cov\'\-w\ucjzt/\/\ o@ L

bex FOREIGN APPLICATIONS KEREREAKRRRIREEIERER

S Trkerd applicationm CANK 7T
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Katten Muchin Zavis Rosenman
Patent Department

Suite 1600

525 West Monroe Street
Chicago , IL

60661-3693

* SMALL ENTITY **

[Foreign Priority claimed D yes D no

o s 10 ey comitons 01 ee 0 e O et STATEOR | SHEETS | TOTAL |INDEPENDENT
Imet

eriied and Allowance COUNTRY | DRAWING | CLAIMS CLAIMS
Acknowledged Examiner's Signature Initials CA 30 22 ] 6
ADDRESS

TITLE
HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

O Al Fees |

U 1.16 Fees ( Filing ) ]

0 1.17 Fees ( Processing Ext. of
time )

FILING FEE |[|FEES: Authority has been given in Paper
No. to charge/credit DEPOSIT ACCOUNT
RECEIVED [No. for following:
879

U 1.18 Fees (Issue )
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REGEIVE
ENTRAL FAX egm _
PATENT

(APR 27 200 Aromney Docker No. 211548-00001

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 10/168,935 _c_’gg,l;gg. CATE OF TRANSMISSION
o . [ hereby certify that this correspandence is being
Filing Date: Jamary 27, 2003 facetonge sanmnitied (571) 273.8300) to the United
. Srates Patent and Trademark Office on:
Inventor(s): William Stuart Bush 4_ 2 —? -0 Za
Group At Unir: 2654 Date

Bxaminer Name: V. 'aul Harper
Customer No.: 27160

Title: Hards-Free, Voice-
Qperated Remote (Control Transmitter

Confirmation No.: 4615

Mail Stop Amendment
Commissioner for Patents
P.0O.Box 1430 -
Alexandria, VA 22313-1450
PRELIMINARY AMENDMENT

Sir:

Refore examining :he above-identified case on the merits, please enter the following
preliminary amendment.

Amendment to the Specification is reflected on page 2.
Remarks begin on page 3 of this paper.

04/28/2006 JBALINAN 00000088 501214 10168935
01 FC:2051 63.00 DA
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Preliminary Amendment Jated: April 27, 2006 nEcENEDNTER
Title: Hands-Free, Voice-Operated Remote-Conwol Transmitier CENTRAL FAX CEl
Applicanr: William Stait Bush

Anorney Docket No.: 211548-00001 APR 27 00

AMENDMENT TO THE SPECIFICATION

On page 1, please amend the following in the specification as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

This is-a-patienal application under-35-U-8.C—§-373-based-en is a continuation of PCT
Intemmarional Application No. PCT/US00/35107, filed December 21, 2000, which elaime-priority
te is a continuarion of U.55. Patent Application No. 09/469,707, filed on December 22, 1999, now

U.S. Patent No. 6,397,180,

Page 2 of 3
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04-27-06 10:28am  From-KATTEN MUCHIN ROSENMAR 13129021061 3129021061 T-108  P.06/10 F-781

Prelivainary Amenament dared: April 27, 2006 .
Title: Rands-Free, Vo Remare-Control Transmmnes
Applicants: William Souant Bush

Anocraey Dockes No.: 21154800001

BEMARKS
Ivis respectfinlly requested thet the matant Preliminary Amendment be emered priar o
oation.
Respectiully sukmivied,
KATTEN MUCHIN ROSENMAN LEP
By: ..S p
3 S Pamiagnes
Regiswasian Na- 31,08}
Amamey fiw Applicany(s)
KATTEN MUCHIN ROSENMAN LIP
525 W. Manrae Sgest
Chicago, Ulincis 60662-3603
Teleprons: (312) 902-3300
Facwiinile: (312) 902-1061
Cystomer No.: 27160
Page 3 af3

o 4 CHRE (341390000037 HIA 30D -1 DIMIR00G T 12 R
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04-27-08 lU:Zéam From-KATTEN MUCHIN ROSENMAN 13129021061 3129021061 T-108 P.07T/10 F-781

Atty. Dockat Na: 211548-00001

DECLARATION FOR PATENT APPLICATION

As a below named inve.ntor, | hereby declare that my residence, post office addrass and citizenship are
as stated helow next to my nam.e; | believe that | am the original, first and sale mventor (f only one name is listed
below) ar an ofiginal, first and joint inventor (if plural names are listed bejow) of the subject mausar which is
claimed and for which a patent 1s sought on the invention entitled “HANPS-FREE, VOICE-OPERATED REMOTE
CONTROL TRANSMITTER” the specification of which was filed on January 27, 2003 as Application Sarial Na.
10/168,935 and was amended on (if applicable); ( )} was fied as PCT
international  Application No. on and was amended under Aficle 192 on
{if applicaple). | hereby state that | have reviewed and unaerstand me contents of the
apove-identified specification, including the claims, as amended by any amendment(s) referred to above. |
acknowledge the duty to disclo:e o the Patent and Trademark Offica ali information known to me to be matefiai
to patentabliity as defineq in 37 C.F.R. §1.56.

| hereby claim foreign priority benefits under 35 U.S.C. §119 of any foreign application(s) for patent or
inventor's certificate or of any PCT internatianal application(s) designating at least one counry ather than the
United States of America listex balow and have ajso identified below any foreign applicanen{s) for patent or
inventor's centificate or any PCT international application(s} designating at least ane country other than the United
States of America filed by me cn the same subject matter having a filing date pefore that of the appiication(s) of
which priority is claimea:

Priorty Claimed
Yes No
09/469,707 United States 12/22/1999 W
(AppFcation Sera] Number) (Country) (MonthiDay/Year Filea) Yes No
g a
(Application Senal Number) {Country) (MontuDay/Year Fued)

{ hereby claim the benefit under 35 L1.S.C. §119(e) of any United Statss provisional application(s) listed
below: )

“(Apphcaton Seral Number) (Manth/Day/Year Filed)

| hereby claim the penefit under 35 U.S.C. §120 of any Unjled States application(s) or PCT intemational
application(s) designating the Unided States of America listed helow and, insofar as the subject maner of eaen of
the claims of this application s not disclased in the prior application(s) in the manner provided by the first
paragrapnh of 35 U.S.C. §112, t acknowledge the duty to disciose 10 the Office all information known 1o me to be
matarial fo patantabiity as defined in 37 C.F.R. §1.58 which eccurraed between the filing date of the pror
applicatian(s) and the national cr PCT intematonal filing date of this application:

PCTUG00/35107 December 21, 2000 Pending
{Appiicaton Senal Number) {(Month/Day/Year Fieq) {Status-Patentea, Penaing of Abanganea)
08/469,707 Decamber 22, 1999 _Patented
(Appcation Serial Number) {MonthDay/Year Frext) (Status-Patentes, Penging or Abansanes)
*Not yet assigned, entitled by

(inventor)

PAGE 7110 RCVD AT 412712006 11:28:04 AW [Eastern Dayfight Time] * SVR:USPTO-EFXRF 5115 * DNIS:2738300* CSID:3128021061 * DURATION (mm-s):03:02
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04-27-06 Iﬂ:ZBham From=KATTEN MUCHIN ROSENMAN 13128021061

3128021061 T-108 P.08/10 F-T81

Peclaration for Patent Application

Altomney Docket No 211548-1

I hereby declare that all statsraenis made herein of my own knowledge are true ana that all statements made an
infarmation and belief are beliaved 1o be true, and further that these stalements were made wilth the knowledge
that willful faise statements an.1 the hke sa made are pumishable by fine or imprisonment, or path, under 18 US.C.
§10601 ana mat such wiliful faise statements may jeopardize the validity of the applicarion or any patent issueg

thereon.

Send carrespondence to:
FIRM NAME P:1ONE NO. STREEY CITY & STATE 2P CODE
Kanen Mucmn Roseaman 312-802-5200 525 wes1 Monroe Strees Cnicago, [fnois 606681-3693
P
Atm Paant Admimstrator
Full Name of First or Sote invenior Cizenship
Willem Stuart Bush L.S.A.

Resioence Aadress - Syeet
2611 Alma Avenue

Past Otfice Aaqress - Street

2611 Alma Avenue

Moy en Cily @}
Manhattan Beach 90266 Mannattan Beach 90266
Siate or Counmy Swate or Country
Califomia Califomia
Data . Signature ;
AL, e =
Fuil Name ot Second fnvantar Gitzenshup
Carlos Ferdinand Roura US.A.

Residence Aqaress - Street

Past Office Adaress - Street

1262 tangdale Lane 1262 Langdale Lane
Lty (2p) City (Zip)
Tustin 92780 Tustin 92780
Saie or Couniry Stata or Counpry
California Canforma
Daje Signature
&
Full name of Thura (nvenitor Cmzensnip
Resyence Address - Strest Post Office Acaress - Street
Cuy (2ip) City (2ip)
Seas or Country Stae or Counyy
Date Signatura
= =
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04-27-06 IU:ZB.am From-KATTEN MUCHIN ROSENMAN 13129021061

3128021081 T-108

p.08/10  F-781

Dectaration for Patent Applicatian

Attorney Docket No. 211548-1

| herepy deciare tha) all sialenents made herein of my own knowledge are rue and that ai staiements made on
information ana belief are pelieved 10 be trus; and furmer at nese sialements were mada with he knowlegge
tnat wilful faise statements ar.g e ke sp Made ars punispadle by fine of imprisonment, or koM, under 18 U.S.C
§1001 anc that such wiliful filse staternents may jeapardize the validity of the applicaton or any patent issued

therecn.
Send earvespondence to:

FIRM NAME FHONE NQ. STREET CITY & STATE 2P CQDE
K:tp!‘en Muchn Rosanman 3.12502-5200 525 West Monroe Stragt Chcago, Itnos £50661-3593
X
AfIn: PALent AGMaISIator

Fudl Nama of First aor Sale tnventar Cinzenship

Wilkam Stuart Bush USA.

Resigence Aqarnsss - Sieal Paost Office Address - Suest
2611 Alma Avenus 2611 Alma Avenue

City (1) Ciry (@ip)

Manhattan Beach 80266 Manhattan Beach 90266
Siam or Country Swate or Cannwry

Canfornia California

Date Signamre

>

Fufl Name of Secong Inventor e

Canos Ferginand Rourg US.A

Rusiaence Anaress - Street Post Office Address - STeer

1262 Langaqale Lang 1262 Langdale Lans

iy (7p) Chy (2ip)

Tustin 82780 Tustin 52780

Stae of Country State or Coungy

California Califarnia

Do - Hgnaty

9125 /¢ AN

Fult Name of Thire Invenior Cirzenshp

Rasigence Agaress - Sreeg

Post Office Adqrass - Street

City (Zp) ity (Zip}
Sae or Coxmiy Stats or Counpy
Pawe ggnature
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04-2?-%. .|0:29'am From-KATTEN MUCHIN ROSENMAN 13129021061 3128021061 T-108 P.10/10 F-781

Beciaration for Patent Application

Attorney Docket N6 211548-1

APPLICABLE RULES AND STATUTES
37 CFR 1.56 DUTY OF DISCLUSURE - INFORMATION MATERIAL TO PATENTABILITY (Appicable Poron)

(8) A patent by its very nature is affectsd with 8 public Interest. The public iNtarest is pest sarved, and the
mos: effectve patent examinancn Qccurs wnen, at the ume an appfcation s being examined, e Office 15 aware of ang
evaluass We ieachings of all nfcrmation material to patentabinty. Each individual asseciated with the filing ana prosecution of
a patent mmucaﬂon has a duty «f candor and goed faimh in ueaﬁngnwum_me Offica, wiich ncludes a duly fo Misclese to the

ce 3l rmaton knawn o Uiat indiviaual 1o de matenal i patentabilty as defined in this secton. The daty o disclose
nformation 8sis with raspect 13 each pending claim unlil e clam 5 canceled ar withdrawn fram consweraton, or the
applicalion becomes anandonsa. Informaton matenal 1o he patentabiuty of a claim that i1s canceled or withdrawn from
conaigeration nesd net Pe subrited f the mfomation 1s not material 10 MO patantamity of any claim remaining under
gansiderauon In the application. Mere is no duty 1 submit infarmation which & not malenal 1o the patentaniay of any exsing
clam. The duly to disclase all information known to be material 1o paeniapiity is deemed o he savshed f al ;rgnmauon
knawn 10 he matenal o patamabnm{ ot any claim issued in 3 patent was citeq py e Office or submilted 1 the Cffice in the
mannar prescnbed by §§ 1.97(d) (d) and 1 98, However, no patent will be graneq Gn an apphcaton in cannectan with wineh
fraud on the_Office was practicaq or anemptag of me duty of disclosure was violaled hrough bag faith or mientonal
miscondquct The Office encourages apphcants to carefujly examine.

{1; pnar a.1 ctad m search rapons ot a foregn patent affice in a counterpan appheayon, and

2 e clesast nformation over which individials assoaated with me 1, Ng or prasecuhon of a patent
appis.tion beheve any pendng clain patemiabiy 4efines. to make Sure that any matenal
nform.tion contained theren is disciozed 16 the Offca

‘a"f"g,!’,‘;“"” Sé(el;;ung 1o the Tajlowir.g factual siuatons enumerared in 35 USC 102 ang 103 may be consideran matanal under
7 1 56(a).

35U S8.C 102 CONDITIONS FOR PATENTARILITY. NOVELTY AND LOSS OF RIGHT TO PATENT

A retson_shall &0 enntied 10 a patent unless ~
. (2l the inventi.n was known or used by others | thys coum?, orF patanteq or qescribed 1 a pnnted
publicaton in ™is or a fareign country, hefore the invantion inereof by the applicant for patent, or
(b} e inventoa was patentsd or described in a phnted pubhcaton in this ar a forelgn country or in public
uSE O P 82ke N this country, Mor. MAN ane year pror lo the aate af he apphcalian for patent in the Unied States, of
(C} ne nas apandened me inventon, or
(d) ihe inventon was first palented or caused Io be paremed, of was e suhject of an mventar's cantficate,
Dy the applicamt or his legal repre: entatives of assigns N a foreign country priar to e date of the applicaton for patent in this
country og gn apphcaton for pater.t or mventors cerficate filed more than twelve months before e fiing of Me applicaton in
the Umted States, or
. () Ihe inventcn was described in @ parent grantea on an applicanon for patany by anather filed i the
Uniteg States bsfore the inventior. thereaf by the appiicant for patent. or on an intemational applicanon Ry aneiher who has
fulfilted the requirements of para.raph (3). €2}, and (4) of secuon 371(c) of tys ule pefore the wnwvention thereof by the
apphcant for patent, or
(f) he aud not hi.nsaif nvent e Subject mater sought 1a de patented. or
() before [he spplicant's invention thereof the invention wg8 MaAGd in s country by anather who had nat
abandoned. suppressed. or conee Hed (1. in defermiving priamty of nvention there shall pe consiasred NEt only e respecuve
dales of concepnon and reduction: (0 Practce of the mventan, but aise the reasonanle diligence of one whe was first
conceve and last e raduce 0 prat fice, from @ ume pnor 1o canception by the other.

35U.8C 103. CONDITIONS FOI: PATENTABILITY, NON-DBVIOUS SUBJECT MATTER (Appiicante Roruon)

A patent may Act be obtained though the invenhon ¢ not 1aenucally disciozed or descnbed as set forth in
saction 102 of this title, |f e gitter.ances between me subjact matter sought  he patentad and the pror an are such that he

Subjecl matter d.avelopea by another person, whnch quaiifies as pnor art anly under supsection (f) of (g) of

secton 102 of s tite. shall ASt p.eclude pawEntabitty under this secuen where the subject maner and the claimed invention

were, al the ume ne ivenian wa:. maae, owneg by the same person ar subject 10 an ohhgatan of assignment W the sama
person.

35U.SC 112 SPECIFICATION (. \pplicadie Poron)

Tne specfication shall contay a wrdten gescription af the nventon, ang of the manner and process of
manng and wsing i, 1n such full, ek ar, concise, and exact terms as 10 enahle any person skifled in the an o which penains,
or with which it 1s most nearly comr.acteq. to make and use the same, and shall set forh e best moas contemplates by the
iNVENTOr of camying Out Nis INVENTOL.,

Poc 7 Crap (211548-00001) 50088888+1,03 1372006/ Time. 18 13
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RECEIVED
CENTRAL FAX CENTER
APR 2 KATTEN MUCHIN ROSENMAN LLP
27 2006 22 et e S
: 972 802 5200 office 312 802 1061 fax
Facsimile
To . .. Company "  Fax Number ~ Phone Number
. Mail Stop Amendment - . USPTO " (§71) 273-8300
- Commissioner for :
. Patents ) T S
Date Client/Matter Number
April 27, 2006 211548-00001
From Attomey Number
John S. Paniagnas 32347 \
Fhone Fax
312.902.8312 ) 312.577.4532
Total number of pages, including cover lettar: pages
i you do not recelve all of the pages, piease call: 312.902.5312
Comments

RE: Patent Applicstion No.: 10/168,935

Filing Daw: Junuary 27, 2003

loventor: Whlliam Stuary Bush

Twle. Hands-Free, Voice-Operared Remote >onmel Transmirter
Confirmarion No.: 4615

Please file the anached:

Transmitral Form (1p.)

Fee Transmiral Form (1 p.)

Prelimmary Amendment (3 pp.)

Execured Declaratrion (4 pp.)

Cerrificate of Transmission

D / beingt <gimile wansminied w the U.S Patcnt and Trademark Qffice ((571) 273-8300) or Apnl 22, 2006
./1 P

Far Messenger Department Use Only lmpor@ant
Your fax has been sent. Attached is your original. This facsimie trans/mission comains mformauon intended for the
wsp of e a:aenwywmammsaammammay
andos that «s prog wal ana/or
trom Grsei0sure wiger 1a
Date Time exemat W "y
# you are MR N aienddd reag (ar &n ompioyoe or agent
respanshie for geivering tvs raesimie U to tne
reegtent), youarenwabyncmedmarmycapyma oisclosure or
Signature digtntution of tus may be SuxesT (0 Jegal rastncuon oF

5anchon. Plnasonanwmasawoy teiprians [0 arangs far ing ratum
of gesinction of e Informauen &nd &l copres

Cnrcago New Yors Los Angeles washingron, DC Cnangite - Pgio Alio Newark www kmzr com -
A Law Partnershg inchuaing Profcssana Comparalons
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RECEIVED
CENTRAL FAX CENTER

APR 2? 2006

TRANEMITTAL Py e Anary 2. %53
FORM [T R EWOTESt s Ao Ben
ARV P
D aBG f & W“ VMW
e ot Lok s g rerirenso y
FNCLEIGIIRER _ (Chock o thev
ﬁ oo Yoonaawem Ferm Brawegs ' "
[ Foc amacmea ] wasnsegminca papan 0 .
r_-] Mn B D WMﬁnﬁmM
g AROr i AT : Propneary mRnaon
AIERBROIFEYE (K Crange of "umu L] S emy
[ Ecmmon o Tetw Regues TEI DRI ] Sy e o
HARNTIION DAGARAE SR emeny 0. Namaer of G0N
Eape Tack: 0n 60
D m%;um
Regty | #amu
[l Ry aema

~\

CERVIFGATE GF TRANTWHEQNRARING

| AR 4Ry TV 3 4058 18 DOng ST 10 I UERTO or Apaamed Fitios Pavs Serea
mmmﬁ?‘" av%mﬁ%b&nn B Ak A, Vo TV

/i

A-Vgom ]Pﬁlmﬂwi .
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Tracking #:

DOC CODE | DOC DATE MISCELLANEOUS

1] 1449 E—Co/ntinuing Data

{[ ]1DS [] Foreign Priority
[]CLM [ ] Document Legibility
[ ] 1IFW [ ] Fees
[ ] SRFW [ ] Other
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KATTEN MUCHIN ROSENMAN LLP

425 wesy Monroe Street
, ft. 80667-3893

912.002 5200 office_$12 902 10617 fax

FacsimileTo . Company _ FaxNumber _ .. Phone Number
- Mail Stop Issuelee- | USPTO ' t (§71) 273-2888
Commissioner for v v
. Patents : _
Date . ChenyMatter Numbear
February 8, 2006 211548-00001
From Antomey Number
John S. Paniaguas 32347
Pnone Fax
312.902.5312 312.577.45832

Tatal number of pages. including caver fefter: pages cﬁ
i yau do not recelve all of the e call: 312.802.5312 a
Comments

RE: Parens Apphcarion No.: 1(/168,935

Filing Date: January 27, ‘003

Inventor: William Swiag 3ush

Title: Hands-Free, Vo:e-Operared Remote Conirol Transmiter
Confirmarion No.: 4615

Please file the uached:
Part B — Fee(s) Transmin.J

Certificate of Transmission
1 hereby cerntify tha: this ccrrespondcnce is being facsimile transmitted 1o the U.S. Patent and Trademark Office

((571) 273-2885) ;nl F%%qu e

{Typed or print .amzyf PZJH ssgmqg this certificate) S
%ﬁ Wl»d ignature

Far Messenger Depurtment Use Only imporrant
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exciusive use of the axiVidual or erkRy 1o whom d /3 addrezsed and may
prveaged, confidental and/or

contaun irforn3tion Ihat 13 proanotary.
axpmpt from GISCIOsID WIer appheadio Ipw.

i you are ot the intended recipen? (Gf BN BTBI0yee of 396
responsibie ooy s facamde DansTUSSKN 1 e ntenied
racipEny, you @re Neraby notibied (et any copying, dclosure o
Sgnature cstriugion of this irformatan miy de Subject 10 legal rasichon o

Date Time

sancyan. Pleaso notdy he sendar By wiophano i Amange for the retum

or dagincvan of ine informanch and aif copas.

Chicago Now Yark Las Angeles wasmnglon, OC Cnarotte Raio Ao Newark worw.KmEr.Lom
A Law Pannership wwchuting Profassional Corporatons
Dac #-CHIO) (251 548-00001) : 335058v1 02082006/ Time-13:44
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.goV

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 11/0812005 | EXAMINER 1
Katten Muchin Zavis Rosenman HARPER, V PAUL
Patent Department
Suite 1508 | arTunIT |  paperNUmBER |
525 West Monroe Street 2654

Chicago, IL 60661-3693 DATE MAILED: 11/08/2005

[ appLicaTiONNO. ] FILNGDATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATIONNO. |
10/168,935 01/27/2003 William Stuart Bush 211548-1US 4615
TITLE OF INVENTION: HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER
L APPLN. TYPE ] SMALL ENTITY ] ISSUE FEE l PUBLICATIONFEE |  TOTAL FEE(S) DUE | DATE DUE |
nonprovisional YES $700 $300 $1000 02/08/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE

REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now -
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail = Mail Stop ISSUE FEE
ommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax  (§71) 273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requit_ed%.eBloc_:ks 1 through S should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlcf:ss coxyft_:cted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
E:pers. Each additional paper, such as an assignment or formal drawing, must

7590 11/08/2005 ve its own certificate of mailing or transmisston.
Katten Muchin Zavis Rosenman ' _ Certificate of Mailing or Transmission )
T s e o L B i
525 West Monroe Street transmitted to the USPTO (571) 273-2885, on the date indicated befow.
Chicago, IL 60661-3693 (Depositor's name)
(Signature)
(Dax)
|  aepicaTiONNO. ] FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | conFirmATION NO. |
10/168,935 01/27/2003 William Stuart Bush 211548-1US 4615
TITLE OF INVENTION: HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER
| APPLN. TYPE |  smaLLENTITY | ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE l DATE DUE |
nonprovisional YES $700 $300 $1000 02/08/2006
| EXAMINER | ART UNIT | crass-sucLass |
HARPER, V PAUL 2654 704-275000

I. Cha]mfé())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys 1
(1 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

(J "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer | 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE , (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individuat O Corporation or other private group entity O Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
O 1ssue Fee (J A check in the amount of the fee(s) is enclosed.
(1 Publication Fee (No small entity discount permitted) (] Payment by credit card. Form PTO-2038 is attached.
(0 Advance Order - # of Copies () The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Oa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTO is requested to quly the Issue Fee and Publication Fee (if any) or to re—aglply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. ?lghis collection is estimated to take 12 minutes to complete, including gathering, preparing, an

submitting the completed application form to the USPTO. Time will vala' de ending upon the individual case. Any comments on the amount of time you require to com%lete

this form and/or m:ﬁlgesuons for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.

R(l)x 1432, A\l,qxap ! 3’2¥:r i]niggZ}lB-MSO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

e t————————————————————erreen.
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria,

Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NO. ] FILING DATE [ FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. ] CONFIRMATION NO. ]
10/168,935 01/27/2003 William Stuart Bush 211548-1US 4615
7590 11/08/2005 | EXAMINER ]
Katten Muchin Zavis Rosenman HARPER, V PAUL
Patent Department
Suite 160(})) | ART UNIT ] PAPER NUMBER |
525 West Monroe Street 2654

Chicago, IL 60661-3693
DATE MAILED: 11/08/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 268 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 268 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007.
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Application No. Applicant(s)
. . 10/168,935 ' BUSH ET AL.
Notice of Allowability Examiner Art Unit
V. Paul Harper 2654

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 9/28/05.
2. [X] The allowed claim(s) is/are 17 and 23-30.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)d Al b)[d Some* c)[d None of the:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in ApplicationNo. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF -
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) (] to Paper No./Mail Date _.
(b) O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

ldehtifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s) ‘
1. [ Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. (0 Examiner's Amendment/Comment

Paper No./Mail Date :
4. [J Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20051019

#
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Application/Control Number: 10/168,935 ' Page 2
Art Unit: 2654

Reasons for Allowance

Claims 17, 23-30 are allowed.

1. Regarding claim 17, it is noted that the closest prior art of record, Knittel (U.S.
Patent 6,606,280) teaches the muting of devices being controlled, but Knittel does not
teach that one of the submodes is a recognition error muting mode for automatically
muting an appliance upon detection of one or more types of recognition errors. Thus,
independent claim 17 is allowable over the prior art of record because the cited prior art
.alone or in combination, does not fairly suggest or disclose the claimed combination of

features.

2. Regarding claim 23, it is noted that the closest prior art of record, Knittel (U.S.
Patent 6,606,280) teaches the muting of devices being controlled, but Knittel does not
teach the activation of a volume control mode for reducing the volume of an appliance
upon detection of one or more types of recognition errors. Thus, independent claim 23
is allowable over the prior art of record because the cited prior art alone or in

combination, does not fairly suggest or disclose the claimed combination of features.
Conclusion

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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Application/Control Number: 10/168,935 Page 3
Art Unit: 2654 "

accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement for Reasons of Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to V. Paul Harper whose telephone number is (571) 272-
7605. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Richemond Dorvil can be reached on (571) 272-7602. The fax phone :
number for the organization where this ap.plication or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR c;nly.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

10/19/05 .mD DORVIL
QJ %ZCL( SUPERVISORY PATENT EXAMINER
V. Paul Harper , Jar ‘ ‘

Patent Examiner
Art Unit 2654
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Sheet 10f 2

Form PTO-1449 Docket Number Application Number
211548-00001 10/168,935
INFORMATION DISCLOSURE CITATION ]
IN AN APPLICATION Applicant
Bush, etal..
(Use several sheets if necessary) .
Filing Date Group Art Unit
January 27, 2003 2654
U. S. PATENT DOCUMENTS
EXAMINER SUB FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS CLASS IF APPROP.
ﬂ 413 12 |2 |7 {1 March 30,
/ /p 1982
a7 [2 5 [s [2 February 16,
,D 1988
’ 417 17 |1 ]2 )8 September
13, 1988
% 417 1714 |5 ]1 September
w ﬂ 27, 1988
% 419 Jo s 217 February 27,
1990
5|1 4 12 |3 |9 August 25,
i 1992
/% 512 |2 )6 |0 |9 July 6, 1993
/J 512 |4 17 |5 |8 Scptember
21,1993
ﬂ s[216 |73 (2 November
30, 1993
é/[ S|a 446 ]7 August 22,
1995
b ]
//}W ﬂ sTa s |21]217 September
/A 19, 1995
514 |7 1 515 November
28, 1995
S|16 |9 | 7 1 November
25,1997
5|17 |7 )14 |81]S June 30,
1998
517 7 7 5 7 July 7, 1998
517 9 0 7 5 August 4,
1998
5|8 |5 |2 8§ |0 December

22,1998

FOREIGN PATENT DOCUMENTS

Translation

SUB
/ 4, | DOCUMENT NUMBER DATE COUNTRY CLASS CLASS Yes No
Uﬁ DE 19740406 Al April 1, 1999 | Germany K
OTHER DOCUMENTS

(Including Author, Title, Date, Pertinent Pages, Etc.)

DM1000 Component Directiongl Microphone published by Lucent Technologies, pp. 1-2

DATE CONSIDERED X()l\t?, l6’5

g ™ 4
EXAMINER '{/ /M %q{@%ﬁf
L
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609; Draw line through ditation if not in conformance
and not considered. Include copy of this form with next communication to the applicant.
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f 'rﬁ .
LY
PEY R Sheet 212

Form PTO-1449 % Docket Number Application Number
.} 211548-00001 10/168,935
INFORMATION DISCLOS TION ]
IN AN APPLICATION Applicant
Bush, etal..
(Use several sheets if necessary) . .
Filing Date Group Art Unit
January 27, 2003 2654
U. S. PATENT DOCUMENTS
SUB FILING DATE
DOCUMENT NUMBER DATE NAME CLASS CLASS IF APPROP.
518 |7 |8 |3 |9 |4 |Marh2,
1999
519 (S |97 (|5 1 | September
28, 1999
610 |1 2 |0 |2 |9 | Januaryd,
2000
6|0 |5 126 {6 |6 | Aprils,
2000
60 |7 |0 |1 |4 |0 | May30,
2000
6f1 1 9 ]0 |8 |8 | September
12, 2000
FOREIGN PATENT DOCUMENTS
Translation
SUB
DOCUMENT NUMBER DATE COUNTRY CLASS CLASS Yes No
OTHER DOCUMENTS

. (Including Author, Title, Date, Pertinent Pages, Etc.) ‘
b MACH 4 CPLD Family High Performance EE CMOS Programmable Logic, Publication 17466, published by Lattice Semiconductor Corporation, May

1999 pp. 1-62
Preliminary Product Specification Z86L81/86/98 28-Pin Low-Voltage Infrared Microcontroller, Document No. DS000701-IRX 1298, published by Zilog,
Inc. 1999, pp. 1-55

RSC-300/364 DataBook published w Sensory, Inc. AuEust 1999, pp. 1-50.
RSC-300/364 Recognition  Synthesis ¢ Control, datasheet part No. 80-0111-6, published by Sensory, Inc. 1999, pp. 1-8
Build a Voice-Activated Tape Recorder Switch by Marc Spiwak, Popular Electronics magazine, January 1996, pp. '53-53, 79
{[_Voice Direct ™ Speech Recogmtion IC, datasheet part No. 80-0022-5, published by Sensory Inc. September 8, 1998, pp. 14
| 24AA64124L.C64 64K 2C™ CMOS Senial EEPROM ublished by Microchip Technology Inc. 1999, Document No. DS21189C, pp. 1-12
CMOS Low Voltage 202 SPST Switches ADG701/ADG 702 published gz Analog Devices, Inc. i998, pp- 1-8

CMOS Low Voltage 4Q2 SPDT Switch ADG719 published by Analog Devices, Inc. 1998, pp. 1-8

] Aoii) ) 74
EXAMINER OW /{/ Q/&,t/&q pATE consiperep \O [ |G (09

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609; Draw line through dtation if not in conformance
and not considered. Include copy of this form with next communication to the applicant.

Doc #CHI01 {211548-00001) 50308895v1,09/26/2005/Tima:15:01

Page 25 of 375



. . Application/Control No. Applicant(s)/Patent under
Issue Classification stxamination
10/168,935 BUSH ET AL.
Examiner Art Unit
V. Paul Harper 2654
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
704 275 704 233
INTERNATIONAL CLASSIFICATION
Slafo]t 15/20
/
/
/
AN
) |/au| arper 10/19/ Total Claims Allowed: 9
(Assistant Examiner)  (Date) RICHEMOND DORVIL
SUPERVISORY PATENT EXAMINER 0.G. 0G.
Print Claim(s) Print Fig.
(Legal Instruments Examiner) (Date) (Primary Examiner) (Dat -
T2 A o/26/e) 2 !
[
|:| Claims renumbered in the same order as presented by applicant Ell CPA OTD 0O R1.47
© © — © © _ © «©
o € o © £ ] £ © £ @ £ £
£ | D £ £ | @ c | @ =S =) | o =
“16 - =16 “ 16 “16 “16 | 5
1 61 91 121 151 | 181
2 62 92 122 152 | 182
3 63 93 123 153 | 183
4 64 94 124 154 | 184
5 65 95 125 155 | 185
6 66 96 126 156 | 186
7 67 97 127 157 | 187
8 68 98 128 158 | 188
9 69 99 129 159 | 189
10 70 100 130 160 | 190
11 71 101 131 161 | 191
12 72 102 132 162 | 192
13 73 103 133 163 | 193
14 74 104 134 164 | 194
15 75 105 135 165 195
16 76 106 136 166 | 196
1 17 77 107 137 167 197
18 78 108 138 168 198
19 79 109 139 169 199
20 80 110 140 170 | 200
21 81 111 141 171 201
22 82 112 142 172 | 202
2 | 23 83 113 143 173 | 203
3 [ 24 84 114 144 174 | 204
4 | 25 85 115 145 175 205
5 | 26 86 116 146 176 | 206
6 | 27 87 117 147 177 207
8 | 28 88 118 178 | 208
9 [ 29 89 119 179 | 209
7 | 30 90 120 210

U.S. Patent and Trademark Office

Page 26 of 375

Part of Paper No. 20051019




. lication No. Applicant(s)
Index of Claims Apr
10/168,935 BUSH ET AL.
“II"I I’ Examiner Art Unit
V. Paul Harper 2654
v | Rejected - (Thr%uae‘téslt'xemderal) N Non-Elected Appeal
=| Allowed + Restricted 1| Interference Objected
Claim | Date Claim Date Claim Date
HH = HE HIE
| 2.t £l2 £le
o b o o
4 51 101
2 52 102
3 53 103
4] 54 104
5 55 105
56 106
F 57 107
8> 58 108
— 59 109
.—-10. 60 110
—— 61 111
42 62 112
43 63 113
44 64 114
15 65 115
46 66 116
17 O = 67 17
18 68 118
20 70 120
2t iz 121
22 72 122
23 =] 73 : 123
2| |= 74 124
251 1= 75 125
26 = 76 126
27 = 77 127
28 =] 78 128
29 = 79 129
30 = 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 -85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 80 140
41 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 97 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

Page 27 of 375

Part of Paper No. 20041208




Search Notes Application No. Applicant(s)
| 10/168,935 BUSH ET AL.
Examiner Art Unit
V. Paul Harper 2654

SEARCH NOTES
(INCLUDING SEARCH STRATEGY)

SEARCHED
Class Subclass Date Examiner
204 2273 [V OFY
270 1
272
274
275 |
Updded  lues | £)pp
TS
INTERFERENCE SEARCHED
Class Subclass Date Examiner
204 | 275 | ols| (pp
25 U]

DATE | EXMR

i Y TG e UK
\U\“'V\ DA \'W\‘Dw \
(e OA\or\*-\M%
TS s, W.oruen
".Fu,mdw 3@:’?\4 A \
() cdqcﬁ B Ol

D& w (oHzctod) ) Oletes| 2ph

U.S. Patent and Trademark Office

Page 28 of 375

Part of Paper No. 20041208




Ref

Hits

Search Query

DBs

Default

Operator

Plurals

Time Stamp

L4

30

("4322718" "4725827" "4771283"
"4774511" "4905279" "5142398"
"5226090" "5247580" "5267323"

"5444673" "5452274" "5471557" -
‘| "5691710" "5774859" "5777571"

2804"

"5790754" "585

("4322718" "4725827" "4771283"
"4774511" "4905279" "5142398"
"5226090" "5247580" "5267323"
"5444673" "5452274" "5471557"
"5691710" "5774859" "5777571"
"5790754" "5852804").pn. and
((mode same error) or (recogni$
with error)) ’

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

ON

ON

2005/10/19 07:20

2005/10/19 07:22

Search History

Page 29 of 375

10/19/05 8:59:48 AM  Page 1
C:\Documents and Settings\VHarper1\My Documents\EAST\workspaces\10168935.wsp




LS5

L7

L9

62

0

(US-20020044199-$ or
US-20040138882-$).did. or
(US-4322718-$ or US-4725827-$
or US-4771283-$ or US-4774511-$
or US-4905279-% or US-5142398-$
or US-5199080-$ or US-5226090-$
or US-5247580-$ or US-5267323-$
or US-5289544-$ or US-5444673-$
or US-5452274-% or US-5471557-$
or US-5483579-$ or US-5603036-$
or US-5691710-$ or US-5715321-%
or US-5732143-$ or US-5771064-$%
or US-5774859-$ or US-5777571-%
or US-5790754-$ or US-5818328-$
or US-5832439-$ or
US-5852804-%).did. or
(US-5890123-$ or US-5983186-$
or US-6012029-$ or US-6061456-%
or US-6188985-$ or US-6301050-$
or US-6327343-$ or US-6394278-$
or US-6396480-$ or US-6396544-$
or US-6397186-$ or US-6407779-%
or US-6420975-$ or US-6452923-%
or US-6594630-$ or US-6594632-$
or US-6606280-$).did. or
(IP-63171071-$).did. or
(DE-29618130-$ or DE-4029697-$%
or DE-4029716-$ or
DE-4029717-$ or DE-4328752-$
or EP-203668-$ or EP-488733-$ or
GB-2234377-% or US-4322718-$
or US-4725827-$ or US-4905279-$
or-US-5444673-$ or US-5452274-$
or US-5691710-$ or US-5774859-$
or US-5790754-%).did.

15 and ((mute or muting) same
error)

("2004/0128137").URPN.

US-PGPUB;
USPAT;
JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

USPAT

OR

OR

OR

ON

ON

ON

2005/10/19 07:24

2005/10/19 07:27

2005/10/19 07:29

Search History

C:\Documents and Settings\VHarper1\My Documen&\EAST\workspaces\lOl68935 .wsp

Page 30 of 375

10/19/05 8:59:48 AM  Page 2



L10

L12

L15

133

83

15

((voice or speech) near
(recognizer or recognition)) and
((auto or automatically or mode)
with (volume or level) same error)

((voice or speech) near
(recognizer or recognition)) and
((auto or automatically or mode or
off or decrease) with (volume or
level) with (error or
missrecogni$))

("578394" "5959751" "6012029"
"6052666" "6070140" "6119088").

pn. ,

("578394" "5959751" "6012029"
"6052666" "6070140" "6119088").
pn. and ((mode or off or volume)
with (error) with (recognition or’
recognizer))

US-PGPUB;
USPAT,;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB
USPAT;
USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

ON

ON

ON

2005/10/19 07:35

2005/10/19 07:44

2005/10/19 07:50

2005/10/19 07:51

Search History 10/19/05 8:59:48 AM  Page 3

C:\Documents and Settings\VHarper1\My Documents\EAST\workspaces\lO168935 Wsp

Page 31 of 375



PATENT APPLICATION FEE DETERMINATION RECORD

= por .

Effective October 1, 2001 //’v/éaﬁ' I35
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
_(Column 1) TWPE [0  OR SMALLENTITY
m_ruml{ls RATE | FeE | [RatE [ FeE
FOR NUMBER FILED NUMBER EXTRA mﬂﬁ y oa&
ollmmaosf 7 x38= | /% Jor] X$18-
MULTIPLE DEPENDENT CLAIM PRESENT 0
. . - +140=
'I(madﬂumhwhﬁhlbmm;uo.mvmcoimz TOTAL
.. . CLAIMS AS AMENDED - PART Il
ammammuwwmmm n :
. DRSS . . +140=,
o YOTAL
ADOIT. FEE |
{Column 3)
' exm | RATE
. . 0140-'.. "
o YOVAL|
‘C._olumnal .
OXTRA RATE
X$ 9= lorlixste=|
ATION.OF MULTIPLE DEPENDENT CLAM [ ] Xaz= OR| X84= '
+140= | Jor| +280=
oolymn column 3. W .
mmmmams&cwgwmm et 20 poory Feg lon ADN{’OTEAEL

BV $GRO201 @212¢7 197

Page 32 of 375

i ———————
'm“mmu.&mwm




PATENT
Attorney Docket No. 211548-00001

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 10/168,935
Filing Date: - January 27, 2003
Inventor(s): William S. Bush
Group Art Unit: 2654

Examiner Name: V. Paul Harper
Customer No.: . 27160 -

Confirmation No.: 4615

Title: HANDS-FREE VOICE-OPERATED
REMOTE CONTROL TRANSMITTER

Mail Stop Non-Fee Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Sir:
In response to the Official Action mailed on March 25, 2005, please enter the following
amendment.
Amendments to the Specification are reflected on pages 2 and 3 of this paper.
Amendments to the Claims are reflected in the listing of claims which begins on page 4

of this paper.

Remarks/Arguments begin on page 6 of this paper.
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In the Specification:

Please revise the specification as follows:

Page 1:

CROSS-REFERENCE TO RELATED APPLICATIONS

This is a national application under 35 U.S.C. § 371 based on PCT International

Application No. PCT/US00/35107, filed December 21, 2000, which claims priority to US Patent

Application No. 09/469,707, filed on December 22, 1999, now US Patent No. 6,397,186.

Please revise paragraph [0014] as set forth below.

[00014] There are various other problems with known systems which utilize veiee speech
recognition to control appliances. For example, one problem occurs as the list of voice
commands grows. Generally, each time a speech recognition product detects a spoken word, it
compares the word to those in a recognition vocabulary. In general, as a recognition vocabulary
increases in size, recognition time increases and accuracy decreases. The more words in a
recognition vocabulary, the more likely the speech recognition circuit will make a mistake and
accuracy generally diminishes. Without the capability to utilize multiple vocabulary recognition
sets, the commands available for selection must all be available at the same time, meaning they
must all reside in the same recognition vocabulary set. Thus, the user may be inconvenienced by
the limited command availability of a small recognition vocabulary or the diminishing speech
recognition accuracy and longer recognition times resulting as the single recognition vocabulary
is increased in size. Another disadvantage of a single recognition vocabulary is that the
recognition of voice command always yields the same response. In a multiple recognition
vocabulary set scheme, the same voice command may yield different results upon recognition if

placed within different vocabulary recognition sets. A still further disadvantage of a single
2
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recognition vocabulary is that the recognition vocabulary words must be phonetically distinctive
from each other which may limit the use of words that may be intuitive for their intended
function but are too phonetically similar to other words in the recognition vocabulary, forcing the
user to remember a word that is less intuitive. In a multiple recognition vocabulary set scheme,

words that are not phonetically distinctive from each other may still be used by placing such

words in different recognition vocabulary sets.
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This listing of claims will replace all prior versions, and listings, of claims in the

application. Please amend the following claims as set forth below:

Listing of Claims
Claims 1-16 (Cancelled):

Claim 17 (Currently Amended): Fhe-voice-recognition-system-asrecited-in-claim14; A

speech recognition control system for controlling appliances, the control system comprising:

a microphone for receiving audio signals;

a speech recognition system for receiving audio signals from said microphone and

converting said audio signals to control signals for controlling a selected appliance, the speech

recognition system having a speech recognition mode for decoding said audio signals and

generating control signals for controlling an appliance and a MUTE mode for the selected

appliance in order to reduce background noise; wherein said MUTE mode includes a plurality of

submodes; and wherein one of said submodes is a recognition error muting mode for

automatically muting an appliance upon detection of one or more types of recognition errors.

Claims 18 -22 (Cancelled):

Claim 23 (New) An audio signal activated control system for controlling appliances

comprising:

a microphone for receiving audio signals and converting said audio signals to

electrical signals;

a speech recognition system for receiving said electrical signals, said speech
recognition system having a volume control mode for generating control signals for
reducing the volume level of sound produced by one or more appliances and a speech
recognition mode for decoding said electrical signals and generating control signals for
controlling said one or more appliances and for detecting one or more types of
recognition error conditions, said speech recognition system configured to activate said
volume control mode if said one or more types of error conditions are detected; and

4
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an appliance control circuit which includes a transmitter, said appliance control
circuit configured to receive said control signals from said speech recognition system and
generate and transmit one or more appliance control signals to said one or more

appliances.

Claim 24 (New) The audio signal activated control system as recited in claim 23,
wherein said transmitter is configured to wirelessly transmit said controls signals to said

one or more appliances.

Claim 25 (New) The audio signal activated control system as recited in claim 24, wherein

said transmitter is an infrared transmitter.

Claim 26 (New) The audio signal activated control system as recited in claim 24, wherein

said transmitter is an RF transmitter.

Claim 27 (New) The audio signal activated control system as recited in claim 23, wherein

said volume control mode is an appliance muting mode.

Claim 28 (New) The audio signal activated control system as recited in claim 23,
wherein said speech recognition system is further configured to automatically terminate

said volume control mode.

Claim 29 (New) The audio signal activated control system as recited in claim 23, wherein
said speech recognition system is further configured to automatically terminate said
volume control mode and generate control signals for increasing said volume level of

sound produced by said one or more appliances.

Claim 30 (New) The audio signal activated control system as recited in claim 27,
wherein said appliance muting mode includes automatic mute function canceling for an

appliance.
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REMARKS/ARGUMENTS

Upon entry of the instant amendment, claim 17 and new claims 23-30 are pending. Claims 1-16
and 18-22 have been cancelled. The Applicant notes with appreciation the allowance of claim 17.
Accordingly, claim 17 has been converted to independent form and includes all of the limitations
of the base claim and intervening claims with the exception of the sound activation mode.
Notwithstanding, it is respectfully submitted that claim 17 should still be allowable. New claims
23-30 have been added. These claims 23-30 are based on allowed claim 17 and should also be

allowable. It is respectfully submitted that claim 17 as well as new claims 23-30 are allowable.

Objections to the Specification

Page 5 of the specification is being amended to replace the phrase “voice recognition” with the

phrase “speech recognition” as suggested by the Examiner. Accordingly, this objection is

obviated.

Claim Objections

Claims 1, 2, 5, 8, 12, 14, 18 and 21 have been cancelled. Accordingly, these objections .should be

obviated.

Double Patenting

Claims 1-8 have been rejected under the judicially-created doctrine of obviousness by
double patenting as being unpatentable over claims 1-5 of U.S. Patent No. 6,397,186. Claims 1-

8 have been cancelled. Accordingly, this rejection should be obviated.

Claim Rejections — 35 U.S.C. § 102

Claims 9, 10, 18 and 19 have been rejected under 35 U.S.C. § 102(e) as being anticipated
by Knittel et al., U.S. Patent No. 6,606,280, hereinafter referred to as Knittel. Claims 9, 10, 18

and 19 have been cancelled. Thus, this rejection is obviated.
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Claim Rejections — 35 U.S.C. § 103
Claims 1-3 have been rejected under 35 USC § 103 as being unpatentable over Kimura et

al., U.S. Patent No. 5,199,080, hereinafier referred to as Kimura, in view of Miyazawa et al.,
U.S. Patent 5,983,186, hereinafter referred to as Miyazawa. Claims 5 and 6 have been rejected
under 35 USC § 103 as being unpatentable over Kimura in view of Miyazawa and Wells et al.,
U.S. Patent 5,603,036, hereinafter referred to as Wells. Claims 7 and 8 have been rejected under
35 USC § 103 as being unpatentable over Kimura in view of Miyazawa, Wells and further in
view of Knittel. Claim 11 has been rejected under 35 USC § 103 as being unpatentable over
Knittel in view of Thrift et al., U.S. Patent 6,188,985, hereinafter Thrift. Claims 4 and 12-15
have been rejected as unpatentable under 35 USC § 103 over Kimura in view of Miyazawa and
Knittel. Claim 16 and 20 have been rejected as unpatentable under 35 USC § 103 over Kimura
in view of Miyazawa and Knittel and further in view of Irumano, Japanese Patent Application
Publication JP 6317071, hereinafter referred to as Irumano. Claim 21 has been rejected as
unpatentable under 35 USC § 103 over Knittel in view of Andrea et al.,, U.S. Patent No.
5,715,321, hereinafter referred to as Andrea. "Claim 22 has been rejected as unpatentable under
35 USC § 103 over Kimura in view of Miyazawa and Wells, and further in view of Oppendahl,
U.S. Patent 5,008,954, hereinafier Oppendahl. Claims 1-16 and 18-22 have been cancelled.
Thus, these rejections are obviated.

Moreover, it is respectfully submitted that none of the references of record disclose or
suggest the subject matter of new claims 23-30. Accordingly, it is respectfully submitted that the

application is in condition for allowance.

Respectfully submitted,

KATTEN MUCHIN ROSENMAN LLP

By: %S/W

. Paniaguas 4
istration No. 31,051
Attorney for Applicant

Katten Muchin Rosenman LLP
525 W. Monroe Street
Chicago, Illinois 60661-3693
(312) 902-5200

(312) 902-1061

Doc #:CHIO1 (211548-00001) 50308963 v1;09/26/2005/Time:13:38
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IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 10/168,935 PATENT
Filing Date: January 27, 2003
Inventor(s):  William S. Bush; et al.
Group Art Unit: 2654

Examiner Name: Harper, V. Paul

Attorney Docket No.: 211548-00001

Customer No.: 27160

Title: Hands-Free Voice-Operated Remote Control
Transmitter

Confirmation No.: 4615
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a)
This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply
in the above-identified application.

The requested extension and appropriate non-small-entity fee are as follows:

One month (37 CFR 1.17(a)(1)) $120.00

Two months (37 CFR 1.17(a)(2)) $450.00
X Three months (37 CFR 1.17(a)(3)) $1020.00
Four months (37 CFR 1.17(a)(4))  $1590.00

Five months (37 CFR 1.17(a)(5)) $2160.00

X Applicant claims small entity status. See 37 CFR 1.27. Therefore, the fee
amount shown above is reduced by one-half, and the resulting fee is: $510

A check in the amount of $ is enclosed.
Payment by credit card. Form PTO-2038 is attached.

X The Director is authorized to charge $450.00 in this application to Deposit Account No.
50-1214.

X The Director is hereby authorized to charge any fees which may be required, or credit
any overpayment, to Deposit Account Number 50-1214.

I have enclosed a duplicate copy of this sheet.

I am the attorney or agent of record (check below if applicable)
X under 37 CFR 1.34(a); registration number is listed beneath my name.

Date: q - yaa -2/ By: %j/

S. Paniaguas

egistration No.: 31,051
09/29/2005 BABRAHAL 00000118 501214 10168935 Telephone No.: (312) 902-5200

01 FC:2253 510.00 DA

Page 1 of 2
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Appl. No.: 10/168,935

Amdt. dated: September 26, 2005

Reply to Office Action of March 25, 2005

Petition for Extension of Time Under 37 CFR 1.136(a)

CERTIFICATE OF TRANSMISSION/MAILING

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with

sufficient postage as first class mail in an envelope addressed to: Mail Stop Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450 on this date: .

Date: (7‘/ '014/ 03/ By: é/g

Doc #:CHIO1 (211548-00001) 50309034v1;09/26/2005/Time:18:33
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Application Nu 10/168.935
NSMI I I AL Filing Date January 27, 2003
FORM First Named Inventor William S. Bush
Art Unit 2654
Examiner Name
il correspondence after initial filing) Harper, V. Paul
A Attorney Docket Number
Umber of Pages in This Submission QJ\Q 21548-00001 )
ENCLOSURES  (Check all that apply)

D Drawing(s)

Licensing-related Papers

Fee Transmittal Form

I:] Fee Attached

[X]

After Allowance Communication to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC

OO0 OO

Amendment/Reply Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convertto a . X
After Final Provisional Application Proprietary Information
Power of Attorney, Revocation
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X L Other Enclosure(s) (please ldentify
Extension of Time Request Terminal Disclaimer below):
Form PTO-1449
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Certified Copy of Priority
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SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
Katten Muchin Rosenman LLP

Signature

(A § 1

Printed name

Jof@ Paniaguas : 5

Date September 26, 2005

I Reg. No. |31,051

( CERTIFICATE OF TRANSMISSION/MAILING \

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature
(7
Ip J——
wped or printed name ary T. Champion Date | september 26, 2005 )

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND 7O: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PATENT
Attorney Docket No. 211548/1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Bush, et al.

CERTIFICATE OF MAILING
Appln. No.: 09/ 469,707 I hereby certify that this paper is being deposited
in an envelope in the United States Post Office
addressed to: Commissioner of Patents,
Washington, D.C. 20231

)
)
)
)
Filed: December 22, 1999 )
)\ 7-2607)AL S /4
)
)
)
)
)
)

Title: Hands-Free, Voice-Operated Remote
Control Transmitter

Group
Art Unit: 2641

Examiner: Dorvil, R.

Commissioner for Patents
Washington, D.C. 20231

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

Pursuant to the provisions of 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant submits the documents
listed on the attached Form PTO-1449 and enclosed herewith for consideration during the
prosecution of the subject application. This document is being filed in accordance with 37
C.F.R. §§ 1.97(c) before a Final Office Action or Notice of Allowance and after the first Official
Action. A check in the amount of $180.00 is enclosed pursuant to 37 C.F.R. §1.17(p).
Accordingly, Applicant respectfully requests that the enclosed documents be considered and

made of record.

The Commissioner is hereby authorized to charge any additional fees which may be required
with respect to this communication or credit any overpayment to Deposit Account No. 50-1214.
Should no proper payment for this communication be enclosed, as by a check being in the wrong
amount, unsigned, postdated, otherwise improper or informal, or even entirely missing, the

Commissioner is authorized to charge the unpaid amount to Deposit Account No. 50-1214.
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Furthermore, it is not intended that submission of this information be taken as a representation

that a search has been made or that no information which is more material exists.
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Sprachgesteuertes Fernbedienungsgerat

Ein lernféhiges Fernbedienungsgerat (10), in welches
mehrere Fernbedienungsfunktionen einer Vielzahl von in-
dividuellen Fernbedienungsgeraten (20) gespeichert wer-
den konnen, die zu einer entsprechenden Vielzah! von an-
zusteuernden elektronischen Gerdten gehdren, wird der-
art weitergebildet, da3 die Programmierung und Benut-
zung des Gerats sprachgesteuert durchgefiinrt werden
kann. Dazu wird das lernféahige Fernbedienungsgerat (10)
mit einem Mikrophon {4) ausgestattet, durch das die
Spracheingabe vorgenommen werden kann. Bei der Pro-
grammierung werden Fernbedienungsfunktionen in
Form von Codierungssignalen der individuelien Fernbe-
dienungsgerate zusammen mit inhaltlich entsprechenden
Sprachsignaien in einem Speicher (4) gespeichert. Bei der
Verwendung wird das Sprachsignal erneut in das Mikro-
phon eingegeben, worauf nach Vergleich mit den Spei-
cherinhalten das zugehérige Codierungssignal durch ei-
nen Sender (1) des lernfahigen Fernbedienungsgerits
{10) ausgesandt wird.
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Beschreibung

Die Erfindung betrifti ein Fernbedienungsgerit nach dem
Oberbegriff des Patenianspruchs 1 und ein Verfahren zur
Programmierung und Fernbedienung elekironischer Gerite.
insbesondere Fernsehgeriite, Audiogerdte, Videorecorder
nach dem Oberbegriff’ des Paiemanspruchs 6.

Seit neuestiem sind im Bereich der Unterhaliungsbranche
sogenannte lernfahige Fernbedienungsgerite emwickelt
worden. mit denen es moglich ist. nach vorheriger Program-
mierung eine Vielzahl unterschicdlicher elektronischer Ge-
rdlc. wie Fernsehgerdic. Audiogeriie, Videorecorder und
dergleichen anzusicuern. Diese Fernbedienungsgerite und
ihre Programmierung basieren im wesentlichen darauf, daf
die Ansteuerung clekironische Geriite iiblicherweise und
Tast durchgangig durch cinzeln zugehdrige Fernbedienungs-
gerdte unter Aussendung infraroter Sirahlung aufgrund von
Tastendruck erfolgt. Dic Fernbedicnungsfunktionen der cin-
zelnen Fernbedienungsgeritc. die unterschiedlichen elekiro-
nischen Gerdien zugeordnet sind. k&nnen nun in ein einzel-
nes lemnfihiges Ternbedienungsgerat eingespeichert wer-
den. Zu diesem Zweck wird das lernfihige Fernbedienungs-
gerat mil einem Infrarotsender und cinem Infrarotempfinger
ausgestattet. Die Femnbedienungsfunktionen der einzelnen
Fernbedicnungsgerite werden durch Druck entsprechender
Tunktionstasten aktiviert und bewirken die Aussendung ei-
nes jeweiligen Infraroi-Codierungssignals. Bei der Pro-
grammicrung werden dic einzelnen Fernbedienungsgerite
nachcinander in Richtung auf das lemféhige Fernbedie-
nungsgerit ausgerichtel und entweder siamtliche oder nur ei-
nige gewiinschte Infrarot-Codicrungssignale von dem je-
weiligen Infrarotsender des einzelnen Fernbedienungsgeréts
an den Infraroemptinger des lernfihigen Fernbedienungs-
geridits gesandi. Diesce Infraroi-Codierungssignale kénnen

dann in dem lernfihigen Fembedienungsgeral in einem :

Speicher abgelegt und gleichzeilig mit einer bestimmien
Funktionstaste des lernfihigen Fembedienungsgerits kom-
biniert werden. Nach Vollendung der Programmierung kén-
nen die in dem lernfihigen Fernbedienungsgerit program-
mierten Fernbedienungsfunktionen der einzelnen Fernbe-
dienungsgeriic durch Druck der beim Abspeichern bettig-
ien Funktionstasten aktiviert werden. Somit kdnnen je nach
Speicherkapazitdt des lernfihigen Femnbedienungsgerals
cine Vielzahl unterschiedlicher elektronischer Gerite durch
ein- und dasselbe Fernbedienungsgerit bedient werden.

Dieser Stand der Technik ist jedoch insofern von Nachi-
cil, als in dem programmienen lemf4higen Fernbedienungs-
gerdl eine Vielzahl unierschiedlicher Fernbedienungsfunk-
tionen nur durch entsprechend viele Funklionstasten oder
Kombinationen von Funkiionstasten des lerntihigen Fern-
bedienungsgerits anfrufbar sind. Dies macht es erforderlich.
entweder die Tastatur des Gerils mit einer entsprechenden
Beschriftung zu verschen oder dic bei der Programniierung
gewihlic Belegung der Funktionstasten gesondert zu notie-
ren. Als ein weilerer Nachieil des gattungsgemiilien lernfa-
higen Fernbedienungsgeriis kann es angesehen werden, daf
es in jedem Fall manueli zu bedienen ist und somit von kor-
perlich diesbeziiglich behinderien Menschen nicht verwen-
det werden kann.

Es ist somit Aufgabe der vorliegenden Erfindung, ein ver-
bessertcs lernfihiges Fernbedienungsgerit anzugeben, das
sich durch vereinfachten Bedienungskomfort auszeichnet.
Insbesondere ist es Aufgabe der vorliegenden Erfindung. ein
verbessertes lernfahiges Fernbedienungsgerat anzugeben,
welches cine vercinfuchic Aktivierung der Fembedicnungs-
funkiionen. insbesondere aber nicht nur. fiir kérperlich be-
hinderte Menschen enméglicht.

Diesc Autgabe wird durch die kennzeichnenden Merk-
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male der Patentanspriiche 1 und 6 gelosi. Vorieilhafie Aus-
gestaltungen der Erfindung sind in den Unieranspriichen an-
gegeben.

Nas erfindungsgemiBe Fernhedienungsgeriit enthil ci-
nen Scnder. einen Emplinger und einen Speicher zur Spei-
cherung von Fernbedienungsfunktionen individueller Fern-
bedicnungsgerite, dic den anzusteuernden elekironischen
Gerilen zugcordnet sind. Weilerhin ist das Gerdt mit cinem
Mikrophon zur Eingabe von Sprachsignalen verbunden. Der
Speicher ist derant ausgefiihrt, daB Sprachsignale und Fern-
bedicnungsfunkiionen mit einer festen Zuordnung zucinan-
der speicherbar oder bereits vorab gespeichert sind. Bei dem
erfindungsgemiien Verfahren werden FFernbedienungsfunk-
tionen individucller Fernbedienungsgerite, dic den anzu-
sieuernden elekironischen Geridten zugeordnet sind, in ei-
nem einzigen Fembedienungsgerit gespeichert. Dabei wird
eine Fernbedienungstfunkiion eines individuetlen Fernbedic-
nungsgerdls durch Tasiendruck aktivierl, wobci cin Codic-
rungssignal ausgesandt wird, welches von cinem Empfinger
des einzigen Fembedienungsgerits empfangen und gespei-
chen wird, und ein der Fernbedienungsfunkiion entspre-
chendes Sprachsignal wird aufgenommen und gespeichert,
wobei die Speicherung derant erfolgt, daB bei Wiederein-
gabe des Sprachsignals in das cinzige Fernbedienungsgerit
das zugeordneie gespeicherie Codierungssignal ausgesand
wird.

Dic beigefiigte Zeichnung zeigt ein Blockschaltbild einer
Ausfiirungsform eines erfindungsgemiBen Fernbedienungs-
gerdts und eines handelsiiblichen individuellen Fernbedie-
nungsgerits, das zu eincr bestimmten elektronischen Vor-
richiung gehort

Das erfindungsgemiBe sprachgesieuerte lemfihige Fern-
bedienungsgerit 10 der in der Zeichoung dargestellien Aus-
flihrungsform weist als Verbindungen zur AuBenwell einen
Infrarotsender 1. einen Infrarotempfinger 2 und ein Mikro-
phon 3 auf. In den Infrarolemptinger 2 kénnen die von ei-
nem einzelnen Fernbedienungsgerit 20 ausgesandien Infra-
roi-Codierungssignale, die bestimmten Fernbedienungs-
funktionen fiir das von dem Fernbedienungsgeril 20 anzu-
steuernde elektronische Gerit enisprechen, eingespeist wer-
den. In Korrelation mit dieser Eingabe wird nun iiber das
Mikrophon eine entsprechende Spracheingabe vorgenom-
men. Diese Spracheingabe ist frei wahlbar und sollte vor-
zugsweisc die auszuwihlende Funktion in kurzer Form
sprachlich geeignet kennzeichnen. Beide Signale werden in
cinem Speicher 4 abgespeichert. Der Speicher 4 enthilt bei-
spielsweise einen Infrarol-Codierungssignal-Speicher 4a
und einen Sprachsignalspeicher 4b, deren Speicherplitze
wechselseitig in einer festen Zuordnung zueinander siehen,
wie in der Zeichnung ersichtlich.

Wenn beispielsweise diec Funktion fiir das Anschalten des
Videorecorders programmiert werden soll, so wird bei-
spielsweise in einer ersten Eingabe durch Betitigung der
Einschalitaste aul dem dem Videorecorder zugehérigen
Fernbedienungsgerit 20 das entsprechende Infraroi-Codie-
rungssignal in den Empfanger 2 des Fernbedienungsgerits
10 eingegeben, worauf in einer zweiten Eingabe ein Sprach-
signal, beispielsweise "Video an" oder "V an” in das Mikro-
phon gesprochen wird. Das Infraroi-Clodierungssignal wird
auf einen ersicn Speicherplatz des Infraroi-Codierungssi-
gnal-Speichers 4a geschricben. Das Sprachsignal wird zu-
nidchst in einem Sprachprozessor § analysiert, d. h. in seine
Frequenzbestandieile zerlegl, und dann auf den diesem
Speicherplatz  zugeordneien ersien Speicherpluiz  des
Sprachsignalspeichers 4b geschricben.

Auf diese Weise verldhrt man mil allen gewiinschten
Fembedienungsfunktionen aller anzusteuemnden Gerite.

Nach erfolgter Programmierung kénnen dicse elekironi-
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schen Gerite durch Spracheingabe in das Fermbedienungs-
gerdt 10 angesteuert werden. Dazu wird das entsprechende
Sprachsignal fiir dic gewiinschic Fernbedienungsfunktion in
das Mikrophon 3 gesprochen. Um nun den richtigen Spei-
cherplaiz. wicderaufzufinden. enthili der Sprachprozessor §
weiterhin eine Signalvergleichsschaliung. welche dazu
dicnt, cin eingegebenes und analysieries Sprachsignal mii
den abgespeicherten Signalen zu vergleichen. Entspre-
chende Vergleichsschaltungen sind im Stand der Technik
beispiclsweise von Spracherkennungsprogrammen bekannt
und brauchen aus diesem Grund hier nicht niher erdriert
werden. Sobald die Signalvergleichsschaliung einc im Rah-
men vorgegebener mathematischer Abweichungen befindli-
che Ubereinstimmung zwischen dem eingegebenen Sprach-
signal und einem der in detn Sprachsignalspeicher 4b abge-
speicherien Sprachsignale erkennt, wird das in dem zuge-
ordneten Infraroi-Codicrungssignal-Speicher 4a  gespei-
cherte Infrarot-Codicrungssignal an den Sender 1 iiberira-
gen. Der Sender iibertrigl dann das Infrarot-Codierungssi-
gnal an das anzusteuernde elekironische Gerit.

Das Blockschaltbild dient lediglich der Erlduterung des
erfinderischen Prinzips. Beispielsweise erfolgl die Sieue-
rung und Koordinierung der einzelnen Baugruppen und
Schaltungsicile des Fernbedienungsgerits vorzugsweise
durch cine zentrale Stevercinheit, die hier aus Griinden der
Ubersichtlichkeit der Anordnung weggelassen wurde.

Anstelle von Infrarotstrahlung konnen fiir die Ferniiber-
tragung such Funkwellen oder akustische Strahlung wie Ul-
raschall verwendet werden.

Das Fernbedienungsgerdt kann weiterhin einen Funkii-
onstastenblock 6 enthalten. Dieser enthdlt in erster Linie
Funktionstasien, welche dazu dienen, dic oben beschriebene
Programmierung vorzunehmen, d. . das Gerét entweder in
Bereitschaft fiir den Empfang eines Infraroi-Codierungssi-
gnals oder in Bereitschaft fir den Empfang eines Sprachsi-
gnals zu bringen oder dic Speicherung beider Signalc in die
Speicher 4a und 4b zu bewirken. Der Funktionstastenblock
6 kann aber auch dariiberhinavs weitere Funkiionstasien
enthalten, welche dazu dienen, das Gerdt auf die eingangs
beschriebene konventionclie Art zu verwenden, d. h. durch
Belegung der Funktionstasten mit Fernbedienungsfunktio-
nen. Zu diesem Zweck ist der Tasienspeicher 7 vorgesehen.
in welchen Fernbedienungsfunktionen und zugehdrige
Funktionstasten gespeichert bzw. programmiert werden
konnen. Die Moglichkeit dieser zusiitzlichen redundanten
Funktionstastenspeichcrung kann insbesondere unter dem
Gesichtspunkt sinnvoll sein. daf die Sprachprogrammie-
rung grundsétzlich benuizerabhingig ist. Werden dic
Sprachsignale von eincr anderen Person zur Steucrung ein-
gegeben. so kann dies aufgrund der unterschiedlichen aku-
stischen Frequenzcharakteristik zu I'chlerkennungen fiih-
ren. Es kann zwar auch fiir weitere Benutzer eine Sprach-
programniicrung vorgenommien werden. Wenn die Benui-
zerzah! jedoch relativ groB ist. empfiehli sich eher eine zu-
sdlzliche konventionelle Funktionstasienspeichcrung, dice
benutzerunabhingig ist und daher von jedermann abrufbar
ist.

Bei der Programmierung kann man auch deran vorgehen,
daB zu einem Sprachsignal mehrere verschiedene Fernbe-
diecnungstunktionen abgespeichent und beim Eingeben des
Sprachsignals nachcinander durch Aussenden der entspre-
chenden Codierungssignale ausgefiihnt werden. Dies kann
insbesondere bei Fernschen in Verbindung mit Videotex!
von Vorleil sein, da man auf diese Weisc gleich mit einer
Sprachcingabe dic gewiinschie Scite im Videolext aufschla-
gen kann.

Es konnen mit dem erfindungsgemiBen Fembedienungs-
gerédl auch fernbedicnbare Motoren oder Relais angestevent
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werden. Insbesondere hat dic Erfindung den Voneil, daff
elektronische Vorrichtungen wie elekirische, fembedienbare
Turoffner oder fernbedienbare Fahrstithle angesteuent wer-
den konnen. Bei Tiirditnern kann die Erfindung vorieithatt
eingesetz! werden, indem bei der Programmierung ein Co-
dewort cingegeben wird. Erst wenn also das richtige Code-
wort mit der passenden akustischen }Frequenzcharakieristik,
also von der richtigen Person. eingegeben werden wird, ot1-
net sich die Tiir automatisch.

Dic Erfindung ist nicht darauf beschrénkt, daB die Fernbe-
dienungsfunktionen it den Sprachsignalen programmiert
werden missen. Es kann auch vorgeschen sein. daB Fernbe-
dienungsfunkiionen und/oder Sprachsignale fest gespeichert
und nicht veranderbar bzw. programmierbar sind. Es konnen
auch Femnbedienungsfunkiionen und/oder Sprachsignalc
zum Teil im Speicher vorgegeben sein, die je nach den indi-
viducllen Wiinschen des Benutzers umi weitere Anwendun-
gen durch Programmicrung crweitert werden kénnen.

Patentanspriiche

1. Fernbedienungsgerd (10) zur Ansteuerung eincs
oder mehrerer elektronischer Vorrichiungen mittels
elektromagnetischer oder akustischer Signale, umfas-
send tinen Sender (1), einen Emptiinger (2) und einen
Speicher (4) zur Speicherung von Fernbedienungs-
funktionen individueller Fernbedienungsgerite (20),
die den anzusteuernden elektronischen Vorrichtungen
zugeordnet sind. dadurch gekennzeichnet, daB das
Fembedienungsgerdl mit cinem Mikrophon (3) zur
Eingabe von Sprachsignalen verbunden ist und da8 der
Speicher (4) derart ausgefiihrt ist, daB Sprachsignale
und Fernbedienungsfunktionen mit einer festen Zuord-
nung zueinander durch Progranunierung speicherbar
oder bereits vorab gespeichert sind.

2. Fernbedienungsgerit nach Anspruch 1, dadurch ge-
kennzeichnet, daff die Fembedienungsfunktionen in
Form von Codierungssignalen speicherbar sind und der
Speicher (4) einen Codicrungssignal-Speicher (4a) und
cincn Sprachsignalspeicher (4b) enthilt und jeder Spei-
cherplatz des einen Speichers in einer festen Zuord-
nung zu einem Speicherplaiz des anderen Speichers
steht.

3. FFemmbedienungsgerdt nach Anspruch 1, gekenn-
zeichnet durch einen Sprachprozessor (§) zur Analyse
und Digitalisierung der Sprachsignale und zum Ver-
gleich eingegebener mit gespeicherten Sprachsignalen.
4. Fermbedienungsgerdat nach Anspruch 1, gekenn-
zeichnet durch einen Funktionstastenblock (6) mit
Funktionstasten. deren Belegung mit Fernbedienungs-
funktionen in einem 'Yastenspeicher (7) speicherbar
oder bereits vorab gespeichert sind.

5. Fembedienungsgerét nach einem der vorhergehen-
den Anspriiche, dadurch gekennzeichnet, daB dic Si-
gnale Intrarotsignale und dic Codierungssignale Infra-
roi-Codierungssignale sind.

6. Verfahren zur Programmierung und Ansteuerung ci-
ncs oder mehrerer elektronischer Vorrichtungen mitiels
elckiromagnetischer oder akustischer Signale. bei wel-
chem Fernbedienungsfunktionen individueller Fernbe-
dienungsgerite (20). die den anzusicuernden elektroni-
schen Gerilen zugeordnet sind. in einem einzigen
Fernbedienungsgerit (10) gespeichen werden, dadurch
gekennzeichnet, daB eine Fermbedienungsfunkiion ei-
nes individucllen Fernbedicnungsgerits (20) durch Ta-
siendruck aktivient wird. wobei ein Codierungssignal
ausgesandt wird, welches von einem Empfanger (2)
des cinzigen Fernbedienungsgerits (10) empfangen
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und gespeicher! wird, und ein der Fernbedienungsfunk-
tion entsprechendes Sprachsignal aufgenommen und
gespeichert wird. wobci die Speicherung derant erfolgt,
daB hei Wiedercingahe des Sprachsignals in das ein-
zige Fernbedienungsgeriits (107 das zugeordnete ge- 5
speicherte Codierungssignal aus gesandi wird.

7. Verfahren nuch Anspruch 6. dadurch gekennzeich-
net. daB bei der Anstcuerung cin Sprachsignal eingege-
ben und mit den gespeicherten Sprachsignalen vergli-
chen wird. und wobei hei Ubereinstimmung des einge- 19
gebenen mit einem gespeicherten Sprachsignal das zu-
geordnelc gespeicherte (odierungssignal ausgesandi
wird.

8. Verfahren nach Anspruch 6 oder 7, dadurch gekenn-
zeichnel, duB das Codierungssignale ein Infraro1-Co- 15
dierungssignal ist.

Hicrzu 1 Scite(n) Zeichnungen
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after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

eamed patent term adjustment. See 37 CFR 1.704(b).

Status
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2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
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Disposition of Claims

4)X Claim(s) 1-22 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
6)X] Claim(s) 1-16 and 18-22 is/are rejected.
7)X Claim(s) 17 is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[T] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a) (d) or (f).
a)lJAll b)[J Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[J certified copies of the priority documents have been received in ApplicationNo. __
3.[J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20041208
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DETAILED ACTION
U.S. National Stage Application
1. Acknowledgement is made of the indication that the present application is filed
under 35 U.S.C. 371, of the indication that the required form PCT/DO/EQ/903 is
present, and of the use of transmittal form PCT/DO/EO/1390. Thus, the present

application is being treated as a filing under 35 U.S.C. 371.

Specification
2. The disclosure is objected to because the term “voice recognition” is used for
what nowadays is called—speech recognition—in the speech signal processing art.
While “voice recognition” and “speech recognition” were once used interchangeably,
these days the terms must be strictly distinguished. For, the term “voice recognition”
now denotes identification of who is doing the speaking, while “speech recognition” (or
“word recognition”) denotes identification of what is being said. So, appropriate
correction to the proper terms of art is required. In particular, “voice recognition” is used

on page 5, line 10 of the specification and in claims 9, 12-18, 20 and 21.

Claim Objections
3. The following claims are objected to because of informalities:
In Claim 1, line 9, “a speech recognition mode” should be replaced with —-said
speech recognition mode--.

Claim 2 should end in a period.
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In claim 5, line 8, “a sound activation circuit” should be —the sound activation
circuit—and “a sleep mode” should be --the sleep mode--.

In claim 5, line 11, the phrase “causing cjrcuit to switch to said speech
recognition circuit” is confusing. Is circuit the sound activation circuit or the speech
recognition circuit? Perhaps the Applicant intended to say --causing said sound
activation circuit to switch to the speech recognition mode--

In claim 5, line 12, “a speech recognition circuit” should be —the speech
recognition circuit--.

In.claim 5, line 13, “a speech recognition mode” should be —the speech
recognition mode--.

Claim 8 states that the “control signals are infrared signals,” but this claim
depends from claim 7, which states that the “control signals are RF signals.” Suggest
that claim 8 be amended to indicate that it depends from claim 6.

In claim 12, line 9, the phrase “a mute mode” should‘ be replaced with —-a MUTE
mode--.

In claim 14, line 1, “include” should be —includes--.

Claim 14 should end in a period.

In claim 18, line 2 “comprising;” should be replaced with —comprising:--.

In claim 21, line 2, “comprising;” should be replaced with —comprsing:--.

In claims 9, 12-18, 20 and 21 the phrase “voice recognition” should be replaced

by —speech reﬁognition——(see comment above under the Specification).

Appropriate correction is required.

Page 59 of 375



Application/Control Number: 10/168,935 Page 4
Art Unit: 2654

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude" granted by a patent
and to prevent possible harassment by multiple assignees. See In re Goodman, 11
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ormum, 686 F.2d 937, 214 USPQ 761 (CCPA
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington,
418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

4. Claims 1-4 are rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 1-4 of U.S. Patent No. 6,397,186,
(hereinafter referred to as ‘186), which was under a restriction requirement where
claims 1-4 correspond to the elected invention | from the ‘186 patent application
(09/469,707, office action #10, 7/17/01). AIthougH the conflicting claims are not
identical, they are not patentably distinct from each other because of the following:

« amicrophone for receiving audio signals (*186, col. 52, lines 5-6);

« a speech recognition system for receiving audio signals (186, col. 52, line 7);

« said speech recognition system having a low power sound activation mode for
detecting the presence of audio signals and a speech recognition mode for decoding
said audio signals and generating control signals for controlling one or more appliances,
said speech recognition system including a circuit for switching between said sound

activation mode and a speech recognition mode as a function of the amplitude of said
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audio signals (‘186, col. 52, lines 7-22, where a processor is an obvious component for
a speech recognizer, because it is almost universally used and more flexible); and

« an appliance control circuit which includes a transmitter, said appliance control
unit for receiving said control signals from said speech recognition system and
generating and transmitting an appliance control signal to a selected appliance (‘186,
col. 52, lines 23-28).

« Claim 2 corresponds to patent ‘186 claim 2;

« Claim 3 corresponds to patent ‘186 claim 3;

« Claim 4 corresponds to patent ‘186 claim 4;

5. Claims 5-8 is rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 1-5 of ‘186, which was under a
restriction requirement where claims 1-5 correspond to elected invention | from the ‘186
patent application (9/469,707, office action #10, 7/17/01). Although the conflicting
claims are not identical, they are not patentably distinct from each other because of the
following:

» a microphone for receiving audio signals and converting said audio signals to
electrical signals (‘186, col. 52, lines 5-6);

« an audio circdit for receiving said electrical signals from said microphone and
coupling said microphone to a sound activation circuit in one or more modes including a

sleep mode and a speech recognition mode (‘186, col. 52, lines 7-23, where the speech
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recognition system includes the activation circuit function and the sleep mode
corresponds to the low power state);

« asound activation circuit coupled to said microphone in a sleep mode configured
to detect when electrical signals from said microphone exceed a predetermined
threshold and generate a wake-up signal to said speech recognition circuit, causing
circuit to switch to said speech recognition circuit (‘186 col. 562, lines 7-23, where the
low power state corresponds to the sleép mode; lines 37-43 where the signal must
exceed a threshold level for automatic switching to the speech recognition mode);

« a speech recognition circuit having one or more modes of operation including a
speech recognition mode for generating first contrbl signals when the electrical signals
from said microphone represent one or more predetermined command signals or
alliteratively generating a sléep signal to cause said audio circuit to return to sleep mode
after a predetermined time period when no command signals are detected (‘186, col.
52, lines 56-64); and

« an appliance control circuit for receiving said first control signals from said
speech recognition circuit and generating second control signals to cause the appliance
to perform the desired command (‘186, col. 52, lines 23-28).

« Claim 6 corresponds to patent ‘186 claim 2;

o Claim 7 corresponds to patent “186 claim 4;

« Claim 8 corresponds to patent ‘186 claim 3;
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Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

6. Claims 9, 10, 18 and 19 are rejected under 35 U.S.C. 102(e) as being anticipated

by Knittel (U.S. Patent 6,606,280), hereinafter referred to as Knittel.

Regarding claim 9, Knittel discloses a voice-operated remote control (title).

Knittel's apparatus includes the following: |

« avoice recognition system for receiving representative voice signals and
converting said representative voice signals to one or more command signals for
controlling one or more selected appliances (col. 2, lines 7-19; Fig. 3, item 59;
compares the user’s voice with spoken command data, commands are transmitted to
the entertainment system);

« the voice recognition system including a plurality of linked speech recognition
vocabulary sets (col. 12, lines 30-36; a separate vocabulary for each user can be

maintained with inherent ability to select from among the collection of vocabularies).
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Regarding claim 10, Knittel teaches everything claimed, as applied above (see
claim 9); in addition, Knittel teaches “at least one of said linked speech vocabulary sets
is speaker dependent” (col. 12, lines 26-36; the vocabulary does not need to be speaker
independent and a separate vocabulary for each user can be maintained, i.e., speaker

dependence).

Regarding claim 18, Knittel discloses a voice-operated remote control (title).
Knittel's apparatus includes the following:

« avoice recognition system for receiving representative voice signals and
converting said representative voice signals to one or more command signals for
controlling one or more selected appliances (col. 2, lines 7-19; Fig. 3, item 59;
compares the user’s voice with spoken command data, commands are transmitted with
one or more devices being controlled);

« the voice recognition system including a command signal receiver and memory
for receiving and storing command signal data to be associated with said representative

voice signals (col. 2, lines 14-19; voice data can be stored in memory).
Regarding claim 19, Knittel teaches everything claimed, as applied above (see

claim 18); in addition, Knittel teaches “said command signal receiver is configured as an

infrared signal receiver” (col. 2, lines 19-23; Fig. 3, item 61).
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Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

7. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kimura et al. (U.S. Patent 5,199,080), hereinafter referred to as Kimura, in view of

Miyazawa et al. (U.S. Patent 5,983,186), hereinafter referred to as Miyazawa.

Regarding claim 1, Kimura discloses a voice-operated remote control system.
Kimura's system includes the following:

« a microphone for receiving audio signals (Fig. 3, microphone);

« a speech recognition system for receiving audio signals (Fig. 3, speech
recognition circuit, item 15; Fig. 5, item 15A; col. 1, lines 62-64); .... a speech
recognition mode for decoding said audio signals and generating control signals for
controlling one or more appliances (Fig. 1, controlled device; col 2, lines 6-15; Fig. 9,
RECOGNITION MODE; col. 1, lines 64-65);

e an appliance control circuit which includes a transmitter, said appliance control
unit for receiving said control signals from said speech recognition system and
generating and transmitting an appliance control signal to a selected appliance (Fig. 3,
items 16, 17, and Dy; col. 3, lines 36-49; col. 1, lines 65-67; col 2, lines 10-15, Fig. 1,

item 101).
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But Kimura fails to specifically disclose that “said speech recognition system
having a low power sound activation mode for detecting the presence of audio signals
[a]” and “said speech recognition system including a circuit for switching between said
sound activation mode and a spéech recognition mode as a function of the amplitude of
said audio signals [b]”. However, the examiner contends that these concepts were wéll_
known in the art, as taught by Miyazawa.

In the same field of endeavor, Miyazawa discloses a voice activated interactive
speech recognition device (title). Miyazawa's device has a low-power sleep mode that
can detect sound, [a] above, (col. 4, lines 13-18) where the mode switches to an active
recognition mode when the background sound exceeds a threshold, [b] above, (col. 4,
lines 14-22).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura by specifically providing the features,
as taught by Miyazawa, because they were well known in the art at the time of invention

for the purpose of minimizing power consumption (Miyazawa, col. 2, lines 48-50).

Regarding claim 2, Kimura in view of Miyazawa teaches everything claimed, as
applied above (see claim 1); in addition, Kimura teaches that “said transmitter is
configured to wirelessly transmit appliance control signals to said selected appliance”
(col. 1, lines 65-67, transmitting a remote control signal; Fig. 1, item RC; col. 3, lines 42-

46; infrared transmission).
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Regarding claim 3, Kimura in view of Miyazawa teaches everything claimed, as
applied above (see claim 2); in addition, Kimura teaches that “said transmitter is an

infrared transmitter” (col. 3, lines 42-46; Fig. 3, item D;).

8. Claims 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kimura in view of Miyazawa and Wells et al. (U.S. 5,603,036), hereinafter referred to as

Wells.

Regarding claim 5, Kimura discloses a voice-operated remote control system.
Kimura’s system includes the following:

« a microphone for receiving audio signals and converting said audio signals to
electrical signals (Fig. 3, microphone; Fig. 5, item M; col. 1, lines 61-62);

« a speech recognition circuit having one or more modes of operation including a
speech recognition mode for generating first control signals when the electrical signal
frdm said microphone represent one or more predetermined command signals or ... (col
2, lines 6-15; Fig. 9, RECOGNITION MODE; col. 1, lines 64-65);

- an appliance control circuit for receiving said first control signals from said
speech recognition circuit and generating second control signals to cause the a'ppliancé
to perform the desired command (Fig. 3, items 16, 17, D4; col. 3, lines 36-49; col. 1,
lines 65-67; col. 2, lines 10-15, Fig. 1, item 101).

But Kimura fails to specifically-disclose that “an audio circuit for receiving said

electrical signals from said microphone and coupling said microphone to a sound
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activation circuit in one or more modes including a sleep mode and a speech
rebognition mode [a]” and “a sound activation circuit coupled to said microphone in a
sleep mode configured to detect when electrical signals from said microphone exﬁeed a
predetermined threshold and generate a wake-up signal to said speech recognition
circuit, causing circuit to switch to said speech recognition circuit [b]". However, the
examiner contends that these concepts were well known in the art, as taught by
Miyazawa. |

In the same field of endeavor, Miyazawa discloses a voice activated interactive
speech recognition device (title). Miyazawa’s device has a sound signal input unit
coupled to an input sound signal level detector that can switch from a low-power mode
to a recognition mode, [a] above, (Fig. 1, items 1 and 9; col. 4, lines 13-19) when the
background sound exceeds a threshold, [b] above, (col. 4, lines 16-22).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura by specifically providing the
functions, as taught by Miyazawa, because these functions were well known in the art at
the time of invention for the purpose of minimizing power consumption (Miyaiawa, col.
2, lines 48-50).

Furthermore, Kimura fails to specifically teach “... alternatively generating a sleep
signal to cause said audio circuit to return to sleep mode after a predetermined time
period when no command signals are detected.” However, the examiner contends that

these concepts were well known in the art, as taught by Wells.
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In the same field of endeavor, Wells discloses a power management system for
components used in battery-powered applications. Wells’ system includes a function to
place a device in a low power mode after some period of time if no active operation has
occurred (col. 4, lines 35-40).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura by specifically providing the feature,
as taught by Wells, because it was well known in the art at the time of invention for the

purpose of minimizing power consumption (Wells, col. 1, lines 13-18).

Regarding claim 6, Kimura in view of Miyazawa and Wells teaches everything
claimed, as applied above (see claim 5); in addition, Kimura teaches that “the appliance
control unit is configured to wirelessly transmit said second control signals to said,
select appliance” (col. 1, lines 65-67, transmitting a remote control signal; Fig. 1. item

RC; col. 3, lines 42-46, infrared).

9. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Kimura in view of Miyazawa, Wells and further in view of Knittel.

Regarding claim 7, Kimura in view of Miyazawa and Wells teaches everything
claimed, as applied above (see claim 6), but Kimura does not specifically teach “said
second control signals are RF signals.” However, the examiner contends that this

concept was well known in the ant, as taught by Knittel.
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In the same field of endeavor, Knittel discloses a voice-operated remote control
that uses RF transmission (col. 4, lines 30-33).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa and Wells by
specifically providing the feature, as taught by Knittel, because it was well known in the
art at the time of invention that RF transmission is not limited to line-of-sight

transmission.

Regarding claim 8, Kimura in view of Miyazawa, Wells and Knittel teaches
everything claimed, as applied above (see claim 7); in addition, Kimura teaches that

“said second control signals are infrared signals” (col. 3, lines 42-46; Fig. 3, item D).

10.  Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knittel in

view of Thrift et al. (U.S. Patent 6,188,985), hereinafter referred to as Thrift.

Regarding claim 11, Knittel teaches everything claimed, as applied above (see
claim 9); in addition, Knittel does not specifically teach “at least one of said linked
speech vocabulary sets in speaker independent.” However, the examiner contends that
these concepts were well known in the art, as taught by Thrift.

In the same field of endeavor, Thrift discloses a wireless voice-activated device

for control of a processor-based host system. Thrifts system includes a speaker
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independent recognizer with speaker independent models (col. 5, line 67 through col. 6,
line 1).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Knittel by specifically providing the feature,
as taught by Thrift, because it was well known in the art at the time of invention for

v having the advantage of being usable by many different users without training.

11.  Claims 4, and 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Kimura in view of Miyazawa and Knittel.

Regarding claim 4, Kimura in view of Miyazawa teaches everything claimed, as
applied above (see claim 2), but Kimura does not specifically teach that “said transmitter
is an R.F transmitter.” However, the examiner contends that this concept was well
known in the art, as taught by Knittel.

In the same field of endeavor, Knittel discloses a voice-operated remote control
that uses RF transmission (col. 4, lines 30-33).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa by specifically
providing the feature, as taught by Knittel, because it was well known in the art at the

time of invention that RF transmission is not limited to line-of-sight transmission.

Page 71 of 375



Application/Control Number: 10/168,935 Page 16
Art Unit: 2654

ﬁegarding claim 12, Kimura discloses a voice-operated remote control system.
Kimuré's system includes the following:

« a microphone for receiving audio signals (Fig. 5, item M; col. 1, lines 61-62);

« a speech recognition system for receiving audio signals from said microphone
and converting said audio signals to control signals for controlling a[n] ... appliance (Fig.
5, item 15A,; col. 1, lines 62-64; Fig. 1, item 103, CONTROLLED DEVICE);

« a speech recognition mode for decoding said audio signals and generating
control signal and generating control signals for controlling an appliénce (col 2, lines 6-
15; Fig. 9, RECOGNITION MODE; col. 1, lines 64-65). |

But Kimura fails to specifically disclose, “the speech recognition system having a
sound activation low power mode for detecting the presence of audio signals.”
waever, the examiner contends that these concepts were well known in the art, as
taught by Miyazawa.

In the same field of endeavor, Miyazawa discloses a voice activated interactive
speech recognition device (title). Miyazawa’s device has a low-power sleep mode that
can detect sound and switch to an active mode after the detection of sound (col. 4, lines
13-16).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura by specifically providing the features,
as taught by Miyazawa, because it was well known in the art at the time of invention for

the purpose of minimizing power consumption (Miyazawa, col. 2, lines 48-50).
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In addition, Kimura fails to specifically disclose that the device is “for controlling a
selected appliance [a]” and includes “a mute mode for the selected appliance in order to
reduce background noise [b].” However, the examiner contends that these concepts
were well known in the art, as taught by Knittel.

In the same field of endeavor, Knittel discloses a voice-operated remote control.
Knittel's control is a “universal” and has the ability to control a plurality of devices
requiring selection, [a] above, (col. 2, lines 27-31) and has the ability to mute devices,
[b] above (col. 8, lines 30-39).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura by specifically providing the features,
as taught by Knittle, because they were well known in the art at the time of invention for
the purposes replacing multiple remotes, [a] above, (Knittel, col. 1, lines 23-25) and

reducing interfering noise, [b] above (Knittel, col. 8, lines 35-38).

Regarding claim 13, Kimura in view of Miyazawa and Knittel teaches everything
claimed, as applied above (see claim 12), but Kimura does not specifically teach that
“said voice recognition system is configured to enable said MUTE mode by way of a
voice command.” However, the examiner contends that this concept was well known in
the art, as taught by Knittel.

Knittel further discloses that the remote can be trained to recognize specific

commands, which includes the MUTE commands for the various devices supported
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(col. 8, lines 32-39; col. 11, lines 28-67, “learning spoken commands” which includes
any specific device MUTE commands).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa and Khnittel by
specifically providing the feature, as taught by Knittel, because it was well known at the
time of invention that the voice training of a universal remote will allow it to support a

variety of commands for multiple devices (Knittel, col. 2, lines 26-32, universal remote).

Regarding claim 14, Kimura in view of Miyazawa and Knittel teaches everything
claimed, as applied above (see claim 12). But Kimura does not specifically teach that
“said MUTE mode include[s] a plurality of submodes.” However, the examiner contends
that this concept was well known in the art, as taught by Knittel.

Knittel further discloses that the remote supports a mute [ON] mode, which will
necessarily support a mute OFF mode for any device that has a mute command, also
Knittel's [universal] remote supports multiple devices many with MUTE capability (i.e.,
multiple submodes Qf mute—one for each device that has a mute capability) (col. 8,
lines 32-39).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa and Knittel by
specifically providing the features, as taught by Knittel, because it was well known at the
time of invention that following the muting of a device (e.g., a stereo, TV, etc.) the audio

will eventually need to be re-enabled (i.e., MUTE OFF).
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Regarding claim 15, Kimura in view of Miyazawa and Knittel teaches everything
claimed, as applied above (see claim 14); in addition, Kimura in view of Miyazawa and

Knittel teaches that “one of said submodes is an OFF mode” (see rejection of claim 14).

12. Claims 16 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Kimura in view of Miyazawa and Knittel and further in view of Irumano (Japanese

Patent Application Publication JP 63171071), hereinafter referred to as Irumano.

Regarding claim 16, Kimura in view of Miyazawa and Knittel teaches everything
claimed, as applied above (see claim 14). But Kimura in view of Miyazawa and Khnittel
does not specifically teach that “one of said submodes is an automate muting mode for
muting an appliance in order to reduce the background noise.” However, the examiner
contends that this concept was well known in the art, as taught by Irumano.

In the same field of endeavor, Irumano discloses a speech controller (title) that
performs automatic muting at the time of inputting of speech ([English translation of]
abstract, PURPOSE).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa and Kbnittel by
specifically providing this feature, as taught by Irumano, because it was well known in
the art at the time of invention for the purpose of reducing noise during speech
recognition and improving the recognition rate (Irumano, [English translation of]

abstract).
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Regarding claim 20, Kimura in view of Miyazawa, Knittel and Irumano teaches
everything claimed, as applied above (see claim 16). But Kimura does not specifically
teach that the “automatic muting mode includes automatic mute canceling for an
appliance.” However, the examiner contends that this concept was well known in the
art, as taught by lrumano.

Irumano further discloses the automatic canceling of the muting at the completion
of the recognition process (at the end of the [English translation of the] abstract)

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa, Knittel and
Irumano by specifically providing this feature, as taught by Irumano, because it was well
known in the art at the time of invention for the purpose making the mute operation
more convenient (i.e., automatically mute during recognition—to improve recognition

rate, and then automatically cancel muting once a command has been entered).

13.  Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knittel in

view of Andrea et al. (U.S. Patent 5,715,321), hereinafter referred to as Andrea.

Regarding claim 21, Knittel discloses a voice-operated remote control. Knittel's -
device includes the following:
« avoice recognition system for receiving representétive voice signals and
converting said representative voice signals to one or more command signals for

controlling one or more selected appliances (col. 2, lines 7-18).
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Knittel's system includes a microphone (col. 2, lines 7-8), but Knittel does not
specifically disclose “the voice recognition system including a pivotally adjustable
directional microphone for positioning said microphone.” However, the examiner
contends that these concepts were well known in the art, as taught by Andrea.

In the same field of endeavor, Andrea discloses a pivotally connected boom
microphone that can be used with a speech recognition system (col. 1, lines 20-23, lines
40-47).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Knittel by specifically providing the feature,
as taught by Andrea, because it was well known in the art at the time of invention for the

purpose of providing good fidelity in noisy environments (Andrea, col. 3, lines 5-9).

14.  Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura
in view of Miyazawé and Wells, and further in view of Oppendahl (U.S. Patent

5,008,954), hereinafter referred to as Oppendahl.

Regarding claim 22, Kimura in view of Miyazawa and Wells teaches everything
claimed, as applied above (see claim 5). But Kimura does not specifically teach that the
“said predetermined threshold level of said sound activation circuit is user-adjustable.”
However, the examiner contends that these concepts were well known in the art, as

taught by Oppendahl. ;
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In the same field of endeavor (audio signal processing), Oppendahl discloses a
voice-activated radio transceiver that uses VOX (Voice Operated eXchange) circuitry to
monitor a signal from a microphone and enable a transmit function when the signal
exceeds a predetermined threshold (col. 1, lines 25-30 where the VOX circuit
corresponds to the sound activation circuit). Oppendahl also teaches that the threshold
may be manually adjusted by the user (col. 4, lines 22-24).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time the invention was made to modify Kimura in view of Miyazawa and Wells by
specifically providing the features, as taught by Oppendahl, because it was well known
in the art at the time of invention for the purpose reducing the effects of intermittent loud
noises by allowing the user to set the threshold higher than the normal background

noise levels would require.

Allowable Subject Matter
156.  Claim 17 is objected to as being dependent upon a rejected base claim, but
would be allowable over prior art if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. It is noted that the closest prior
art of record, Knittel teaches the muting of devices being controlled, but Knittel does not
teach that one of said submodes is a recognition error muting mode for automatically

muting an appliance upon detection of one or more types of recognition errors.
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Citation of Pertinent Art

16.  The following prior art made of record but not relied upon is considered pertinent
to the applicant's disclosure:

- Bushetal (US. Patent 6,397,186 B1) discloses a hands-free, voice-operated
remote control transmitter.

Conclusion

17.  Any inq;Jiry concerning this communication or earlier communications from the
examiner should be directed to Dr. V. Paul Harper whose telephone number is 703 305-
4197. The examiner can normally be reached on M-F.

If atterﬁpts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Richemond Dorvil can be reached on 703 305-9645. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

12/15/2004

V. Paul Harper
Examiner

") ol B
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operator so
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time of inputting the speech.

CONSTITUTION: When a speech input button 10 is pushed, the signal
is
transmitted from a remote control part 2 to the reception part 6, the
speech :
recognition part 3 and the muting part 7 of a television main body 1
through an
input instruction signal transmission part 11. Receiving the signal,
the
speech recognition part 3 becomes in a mode where the speech
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possible. At the same time the muting part 7 mutes a sound signal.
Next, if
the operator utters a channel number, the speech is inputted in a
microphone 8
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and transmitted to the speech recognition part 3 through a sound
signal

transmission part 9 and a sound signal reception part 4. Recognizing
the

inputted speech, the speech recognition part 3 transmits the channel
number to :

a channel control part 5 so as to switch a channel. The speech
recognition

part 3, at the same time, transmits a recognizing process completion
signal to

the muting part 7 and automatically cancel the muting, so that the
speech from

a new channel can be heard.

COPYRIGHT: (C)1988,JPO&Japio

12/10/04, EAST Version: 2.0.1.4
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((low adj power) or (power adj
off)or(mode near (inactive or
active))))

(((speech or voice)near (recognition
or recognizer)) or (audio near
recorder)).ti,ab. and ((time or
interval) and ((low adj power) or
(power adj off)or(mode near
(inactive or active)))).ti,ab.

(((speech or voice)near (recognition
or recognizer)) or (audio near
recorder)).ti,ab. and ((time or
interval) and ((low adj power) or
(power adj off)or(mode near
(inactive or active)))).ti,ab,bsum.

(((speech or voice)near (recognition
or recognizer)) or (audio near
recorder)).ti,ab. and ((time or
interval) and ((low adj power) or
(power adj off)or(mode near (sleep
or inactive or lowpower or "low
power")))).ti,ab,bsum.

(((sleep adj mode) or (low adj
power adj mode)) near after near
(interval or time or period))

(((sleep adj mode) or (low adj
power adj mode)) near after near
(interval or time or period)) and
(speech or audio or recorder)

("5689715" | "5765001" |
"5983186" | "6012029").PN.

(US-4725827-$% or US-4771283-$ or
US-5199080-$ or US-5444673-$ or
US-5777571-$ or US-5818328-$ or
US-5832439-$ or US-5890123-$ or
US-5983186-$ or US-6012029-$ or
US-6188985-$ or US-6327343-$ or
US-6397186-$ or US-6407779-$ or
US-6594630-$ or US-6606280-$ or
US-5603036-$).did.

S22 and ((off near command) or
(recognition adj error))

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

US-PGPUB;
USPAT;
USOCR

USPAT

US-PGPUB;
USPAT,
EPO; JPO;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2004/12/09 08:04

2004/12/09 08:12

2004/12/09 08:15

2004/12/09 08:43

2004/12/09 08:49

2004/12/09 08:51

2004/12/09 08:52

2004/12/09 08:54

2004/12/09 09:12

2004/12/09 09:19

Search History 12/21/04 1:18:59 PM  Page 2
C:\APPS\east\workspaces\10168935.wsp

Page 87 of 375




S24 1 | ((speech or voice) adj (recognition
or recognizer)) and ((mute or
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United Statas Patant and frademark Oitico
Washiespon, Q.. 29233

LACAXT S SN

Ii U.S. APPLICATION NUMBER NO. l FIRST NAMED APPLICANT l ATTY. DOCKET NO. ]
10/168,935 William Stuart Bush 211548-1US
l INTERNATIONAL APPLICATION NO. 1
PCT/US00/35107
Katten Muchin Zavis Rosenman [ 1A FILING DATE T FrioRiTY DATE |
gﬁitf;"ﬁ g:é’ artment 12/2172000
525 West Monroe Street
Chicago, IL 60661-3693 CONFIRMATION NO. 4615
: 371 ACCEPTANCE LETTER
IS0 RO AR R UL R TR AR
*OC000000009794372*

Date Mailed: 04/10/2003
NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

01/27/2003 01/27/2003
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2) and DATE OF RECEIPT OF ALL 35 U.S.C. 371
(c)(4) REQUIREMENTS ' ‘ ’ REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.
371 REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN ABOVE. The filing date
of the above identified application is the international filing date of the intemational application (Article 11(3) and
35 U.S.C. 363). Once the Filing Receipt has been received, send all correspondence to the Group Art Unit
designated thereon.

The following items have been received:

Indication of Small Entity Status

Copy of the International Application filed on 06/21/2002
Copy of the International Search Report filed on 06/21/2002
Copy of IPE Report filed on 06/21/2002

Oath or Declaration filed on 01/27/2003

U.S. Basic National Fees filed on 06/21/2002

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
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to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

ANITA D JOHNSON
Telephone: (703) 305-3661

PART 3 - OFFICE COPY

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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i US
‘ PCT Applicant’s Guide — Volume II — National Chapter — US Annex US.II, page 1

D717 Rec'd PCT/PTO JUN 2 1 2002
‘F&R\;ﬁ :_T:g(-):-:” U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE ; ATTORNEY 'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES | 211548-1Us

CONCERNING A FILING UNDER 3 US.C. 371 |10/ 168038

. 4 L

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/US00/35107 21 December 2000 - 22 December 1999
TITLE OF INVENTION

Hands—Free, Voice Operated Remote Control Transmitter
APPLICANT(S) FOR DO/EO/US - i
William Stuart BUSH and Carlos Ferdinand ROURA
. Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

L.[R This is a FIRST submission of items concerning a ﬁlmg under 35 U.S.C. 371.
2.[] Thisis a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.

3. D This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include
items (5), (6), (9) and (21) indicated below. :

4. D The US has been elected by the expiration of 19 months from the priority date (Article 31).
5. E; A copy of the International Application as filed (35 U.S.C. 371(c)(2))

a. [J isatached hereto (required only if not communicated by the International Bureau).
b. [X] hasbeen communicated by the Intemational Bureau.

c. [0 is not required, as the application was filed in the United States Receiving Office (RO/US).

6.[] AnEnglish language translation of the International Application as filed (35 U.S.C. 371(cX2)).
a. [ isattached hereto.
b. [] has been previously submitted under 35 U.S.C. 154(d)(4).
7. D Amendments to the claims of the International Aplication under PCT Article 19 (35 US.C. 371(c)3))
a. D are attached hereto (required only if not communicated by the International Bureau).
b. [] have been communicated by the International Bureau.

c. [ have not been made; however, the time limit for making such amendments has NOT expired.
d. [] have not been made and will not be made.

8. An English languagé translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)).
9. E] An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10. D An English lanugage translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

11.[] An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

12.[] An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13.[] A FIRST preliminary amendment.

14. D A SECOND or SUBSEQUENT preliminary amendment.
15.[] A substitute specification.

16.[T] A change of power of attorney and/or address letter.
17. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825.
18. [ A second copy of the published international application under 35 U.S.C. 154(d)(4).

19.] A secondAcopy of the English language u'ansil_ation of the international application under 35 U.S.C. 154(d)(4).
20.B Other items or information: ?D stoed
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15

HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

BACKGROUND OF THE INVENTION

20

1. Field of Invention

This invention relates to devices for remotely controlling electronic
25 equipment, and more particularly, to a wireless, user-programmable, voice-activated and

voice-operated remote control system for controlling appliances.

2. Description of Prior Art .

Historically, appliances, for example, electronic appliances, such as,

30 televisions, VCRs, digital satellite systems, audio systems, and related accessories, have
been remotely controlled by hand-held transmitters used to generate signals to receivers
incorporated into the electronics of the remotely controlled appliances. Signals for such
appliances correspond to conirol commands, such as channel selection/tuning, power
on/off, audio volume adjustment, and muting conirols, typically generated by the user by

35 depressing buttons on a remote control transmitter keypad. The basic composition and
operation of such remote control systems are well known in the art.

For convenience, such remote control transmitters are generally designed
to be sufficiently small to be hand-held during operation. There are several
disadvantages in using such hand-t‘leld msmiﬁers. For example, the small size and

40 mobility often contribute to misplacement or loss of the transmitter. Also, for device
operators with restricted physical mobility or sight limitations, hand-held remote controls

may not provide sufficient access to the command controls of the remotely controlled

b
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appliances. Also, if an operator’s hands are engaged in an activity, an interruption in the
activity may be required to operate the hand-held remote control, causing inconvenience
to the operator and potentially having an adverse effect on productivity.

Additional problems occur as a consumer acquires various remotely
controlled appliances, where each is typically supplied with a separate remote control
transmitter. As the number of separate remote control transmitters increases, locating,
distinguishing, and locating the appropriate transmitters becomes increasingly difficult.
In response to this problem, universal remote control iransmitters, pre-programmed by
the manufacturers with control commands, typically coded infrared signals, have been
developed to operate many different remotely controlled electronic appliances, for
example, as disclosed in U.S. Pat. No. 4,774,511. In addition to universal remote control
transmitters, learning remc;te control_t transmitters have been developed which receive the
control command signals, typically inﬁ‘ared codes, from the remote control transmitters
provided with remotely controlled appliances and generally store the frequencies and
pulses into memory, with the signals becoming associated with buttons located on the
keypad of the learning remote control transmitter. After programming is complete,
depressing the keypad buttons prompts the learning remote control transmitter to re-
transmit the codes stored within its memory. This allows the user to consolidate the
control of several remotely controllable appliances into é single hand-held remote control
transmitter. An example of such a system is disclosed in U.S. Patent No. 5 ,142,398. For
additional convenience to the user, the learning capability has been combined with
universal remote control transmitters which are pre-programmed by the manufacturers
with control commands necessar_\'( to operate many different remotely controlled
electronic appliances, for example as disclosed in U.S. Pat. No. 5,691, 710.

All of the above-mentioned systems require the user to establish physical
contact, typically in the form of manually depressing keypad buttons, to transmit a
control command to the remotely controlled appliance. As such, the above-mentioned

systems due to their small size are often misplaced causing frustration to the user.
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As such, voice-operated remote control systems have recently been
developed which operate in response to user-spoken commands instead of commands
selected by manually depressing keypad buttons. U.S. Pat. Nos. 5,199,080; 5,247,580,
5,267,323 and 5,226,090 disclose various embodiments of’ voice-operated remote control
systems which employ voice control commands instead of control commands entered
through buttons on a keypad. Unfortunately, such systems are not truly hands-free,
requiring manual intervention by the user during use. In particular, such remote control
systems as disclosed in the above-mentioned patents, are all based upon the use of a “talk
switch”; which must be manually depressed to enter a voice command when the
transmission of a remote control signal is desired.

U.S. Pat. No. 5,226,090 further discloses avoice-operated remote control
system which contains a detector for detecting whether a voice command is received or
not. A detected signal from the detector is applied to a power supply circuit. When there
is no voice command received as detected by the detector, the power supply control
circuit cuts off electric energy supplied to a speech recognition circuit. The voice
command detector circuit is implemented by a detecting program stored in the ROM in
a controller. The detecting program determines whether the talk switch has been
depressed. The transmitter operatés depending on whether the talk switch has been
depressed. If the talk switch has been depressed, the transmitter is enabled to remote
control signals. Once the talk switch is released, the transmitter is kept in a low power
consumption mode, waiting for voice commands to be applied. As indicated above, the
means for generating and transmitting a remote control signal based on the recognized
spoken voice command is not hands-free, requiring the manual intervention of pressing
a talk switch to accomplish these functions.

Various other systems are known which use speech recognition to control
appliances. For example, U.S. Patept No. 5,852,804 discloses a system for controlling
several external appliances connec%ed to a speech recognition system. However, the

system disclosed in the ‘804 patent requires physical interconnections between the
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control system and the appliance which makes it difficult for a user to add additional
appliances or change controlled appliances.

U.S. Patent No. 5,878,394 discloses a system which includes connections
to a remote control network for transmjfting infrared codes and a graphical user interface
on a personal computer (PC). In addition to the inconvenience of establishing the remote
control network, a user must have access to a PC and desire to make the PC available for
such control functions. The system disclosed in the ‘394 patent has only limited utility
for consumers who have access to a PC or can afford the expense of a PC and thus
excludes a significant portion of consumers who may otherwise desire to add speech
recognition control to their electronic appliances if an inexpensive alternative is available.

U.S. Patent No. 5,774,859 discloses a subscriber information system with
a speech interface, similar to the system disclosed in U.S. Patent No. 5,878,394 the
system in the ‘859 patent is based upon a PC-class processor. Operation of this system
isdependent upon receiving information from an information distribution center or head-
end installation and therefore lacks the advantages of a stand-alone device.
Unfortunately, the remote control is not capable of independently completing the speech
recognition process and transmitting infrared signals indicated by suchrecognitionresults
to controlled appliances. Furthermore, this system also requires a PC-class Processor.

Inconvenience is another problem that occurs as a user intends to perform
multiple control functions involving one or more controlled appliances and must recall
and enter a series of voice comman&s to a voice-operated remote control system. U.S.
Patent No. 5,852,804 discloses a system, where one speech command may be defined
which is capable of manipulation of more than one connected appliance. However, this
system requireé that each controlled appliance be physically connected to the system and
that the controlled appliance be manually manipulated during setup for each function to
be executed upon recognition of the speech command. Also, ifa single command is to
be used to execute a series of controlled appliance functions, its capabiﬁfy is limited
unless time delays of variable lengths may be inserted within the series of control

functions to accommodate the initialization periods for certain controlled appliances. For
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example, if a voice command sends signals to a television to power it on and turn to a
specified channel, a period of time may elapse between the receipt of the power on
command until the television warms up and is ready to receive additional commands.
Such initialization periods vary from appliance to appliance and therefore means is
needed to allow a user to adjust the time delay as necessary.

 Thereare various other problems with known systems which utilize voice
recognition to control appliances. For example, one problem occurs as the list of voice
commands grows. Generally, each time a speech recognition product detects a spoken
word, it compares the word to those in a recognition vocabulary. In general, as a
recognition vocabulary increases in size, recognition time increases and accuracy
decreases. The more words in a recognition vocabulary, the more likely the speech
recognition circuit will make a mistake and accuracy generally diminishes. Without the
capability to utilize multiple vocabulary recognition sets, the commands available for
selection must all be available at the‘same time, meaning they must all reside in the same
recognition vocabulary set. Thus, the user may be inconvenienced by the limited
command availability of a small recognition vocabulary or the diminishing speech
recognition accuracy and longer recognition times resulting as the single recognition
vocabulary is increased in size. Another disadvantage of a single recognition vocabulary
is that the recognition of voice command always yields the same response. In a multiple
recognition vocabulary set scheme, the same voice command may yield different results
upon recognition if placed within different vocabulary recognition sets. A still further
disadvantage of a single recognition vocabulary is that the recognition vocabulary words
must be phonetically distinctive from each other which may limit the use of words that
may be intuitive for their intended function but are too phonetically similar to other
words in the recognition vocabulary, forcing the user to remember a word that is less
intuitive. In a multiple recognition vocabulary set scheme, words that are not
phonetically distinctive from each other may still be used by placing such words in
different recognition vocabulary sets.
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Another problem with known systems occurs when a device is limited to
executing software for a single speech recognition mode for recognizing ' spoken
commands to remotely control appliances. This problem becomes apparent if an
appliance has the abilit-y to process a series of remote control signals arriving within a
predetermined time of each other differently than if the codes arrive at intervals outside
of this predetermined time. For example, many televisions are capable of receiving the
remote control signal transmissions for the digits.one, two and three in rapid succession
and responding by switching to channel 123 instead of changing to channel 1, then to
channel 2 and then to channel 3. As such, a user must be able to quickly submit a voice
command following the recognition of a prior voice command, and then the recognition
of the latter voice command, the submission of a remote control signal and the detection
of the signal by the appliance must occur within the time limit if the appliance is to
interpret the commands as arelated series of commands instead of individual commands.

Thus, there is a need for a stand-alone, wireless remote control that can
be positioned in a location remote to both the user and the controlled appliancés, which
can be activated and operated entirely via voice commands, conveniently compatible with
commercially available remote controlled appliances, and can be operated by aplurality

of users and can be programmed by a user to operate in a customized manner.
i .

SUMMARY OF THE INVENTION ‘ ’

The present invention relates to amethod and apparatus that enables auser

to control the function of one or more electric appliances or other electrical equipment

solely with voice commands. An important aspect of the invention relates to voice-

actuated mode switching for switching the present invention from a low power
consumption mode.

A hands-free speech recognizing transmitter in accordance with the

invention, which may be a light-weight small base mounted unit, is adapted to be located

near the controlled appliances. A voice-operated selection mechanism is provided for
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selecting any one of a number of categories of appliances to be controlled. A universal
remote control code library may be provided which allows codes to be selected for
control of different types of appliances as well as appliances manufactured by different
manufacturers. Infrared signal receiving, decoding and storage capabilities further
enhance the invention by providing means to learn infrared codes from other remote
control transmitters, such as an appliance’s original remote control transmitter. This
feature is advantageous for appliances whose codes are not contained in the universal
library stored in the invention’s memory and also serves to render the invention much
less susceptible to obsolescence than speech recognizing transmitters disclosed in the
prior art.

A scheme is providled where both speaker independent and speaker
dependent vocabulary may be used as voice commands. A speaker independent
vocabulary structure provides the user with the means of navigating multiple linked
recognition vocabulary sets. At any one time, a single recognition set is made active by
the speech recognition circuit. A voice command in one reco gnition vocabulary set may
be used to activate another recognition vocabulary set. In this fashion, a user may
verbally navigate among different types of remote control functions and target appliances
in an intuitive fashion, while minimizing the number of alternative words from which the
speech recognition circuit must select during any given recognition process.

With the total recognition vocabulary partitioned into smaller reco gnition
vocabulary sets, improvements result in recognition time and accuracy because, in
general, as a recognition vocabulary increases in size, recognition time increases and
accuracy decreases. Furthermore, recognition vocabulary sets are created such that the
contents within each set have either functional similarities or otherwise share a
relationship that is intuitive to the user. To prevent confusion that may arise with respect
to the active recognition vocabulary set at any given time, the present invention monitors
conditions with a time-out counter and an error counter to automatically return to a

general default mode if certain conditions are met. In other words, a predetermined
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number of recognition errors or a period during which no successful recognition occurs
will result in a known default state.

Custom speaker dependent voice commands may be trained by the user
and associated with infrared signals during product setup processes. These speaker
dependent commands may be accessible from the vocabulary structure described above.

The present invention has the capability of transmitting multiple control
signals, such as infrared signals, to one br more appliances in response to a single voice
command by the user. Such macro programs may be programmed by the user during a
product setup process. For example, a user may desire that the response to the voice
command “Video” is for the invention to issue commands to turn a TV power on, wait
for the TV to warm up until it is ready to receive control signals, such as infrared signals,
set the channel to “3,” select the VCR. for control, turn on the VCR, and execute the
VCR’s play function. As another example, the user may desire that the response to the
user-trained voice command “Sports™ is for the invention to issue commands to a TV to
turn to channel 123.

The system may be configured to be self-contained in a single free-
standing or stand-alone housing. The housing may contain a directional microphone
mounted to be rotationally adjusted by the user to enable the user to adjust the sensitivity
of the microphone so that the microphone’s high sensitivity region is pointed toward the
user and microphone noise generating sources, such as an appliance’s loudspeaker are
located in a region of low microphone sensitivity. Visual indication lights may be
provided in a manner to remain in line of sight with the user to communicate operation
status, such as availability for recognition and results of prior recognition attempts. A
small keypad may be provided to assist the user during product setup sequences. A
speaker is also provided to enable output speech synthesized prompts to further assist the

user during setup sequences.

DESCRIPTION OF THE DRAWINGS
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These and other advantages of the present invention are readily understood
with reference to the following specification and attached drawings wherein:
FI@G. 1is a functional block diagram of the electronic elements and circuits
in one embodiment of the present invention;
FIG. 2a is a functional block diagram showing the details of the speech
recognition circuit in one embodiment of the present invention;
FIG&'is a functional block diagram showing the details of the infrared

signal controlling circuit in one embodiment of the present invention;

FIG. 2c is a schematic circuit diagram showing the details of the andio
switching circuit and the sound activation circuit in one embodiment of the present
invention;

FIGs. 2d-2f illustrate alternate embodiments of the sound activation circuit

—

illustrated in Fig. 2c.

FIG, 3 is a perspective view of the physical housing for one embodiment
of the present invention;

FIG. 4a is a side view of the housing illustrated in FIG. 3.

FIG. 4b is an exploded perspective view of the housing illustrated in FIG.

FIG. 4c is a partial sectional view of the housing illustrated in FIG. 3.

FIG. 5 is a functional block diagram showing the default operation modes
of one embodiment\ot—' the present invention;

FIG. 6 is a functional block diagram showing the sound activation mode
sequence steps for CE; embodiment of the present invention;

FIGi_is a functional block diagram showing the different recognition
modes that may be utilized when different recognition vocabulary sets are activated in
one embodiment of the present invention;

FIG. 8 is a functional block diagram showing the sequence of steps for the

—

response prompting recognition mode for one embodiment of the present invention;
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FIG. 9 is a functional block diagram showing the sequence of steps for

the pattern queuing recognition mode for one embodiment of the present invention;
FIG. 10 is a functional block diagram showing a continuation of the
~—
sequence of steps for pattern queuing recognition mode for one embodiment of the

present invention shown in FIG. 9;

FIG. 11 is a functional block diagram showing the sequence steps for

executing a macro program in one embodiment of the present invention;

FIGS. w_LZ_B_\iS a functional block diagram showing the sequence
steps for initiating the product setup process for one embodiment of the present
invention;

FIGS. 13A-13Cis a functional block diagram showing the sequence steps

—
for selecting a controlled appliance code during a product setup process for one
embodiment of the present inventio:n;

FIGS. Mﬂs a functional block diagram showing the sequence
steps for leamning an infrared signal from another remote control transmitter during a
product setup process for one embodiment of the present invention;

FIG. 15 is a functional block diagram showing the sequence steps for
teaching custom, sp;k‘er dependent voice command names during a product setup
process for one embodiment of the present invention;

FIGS. 16A and 16B is a functional block diagram showing the sequence
steps for creating a macro program during a product setup process for one embodiment
of the present invention; (

' - FIG.&S a schematic circuit diagram. showing the details of the power
supply circuit of one embodiment of the present invention;

FIG. 18ais a functional block diagram of an alternative embodiment of
an audio switching c:r;t in accordance with one embodiment of the present invention;

- FIG. ijs a functional block diagram of an alternate embodiment
utilizing separate microphones for the sound activation circuit and speech recognition

circuit in accordance with the present invention;
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FIG. 18c is a functional block diagram of another alternate embodiment
e s
utilizing separate microphones for the sound activation circuit and speech recognition

circuit in accordance with the present invention.

DETAILED DESCRIPTION

The present invention relates to a truly hands-free universal control unit
system for controlling various appliances, such as entertainment appliances, for example,
TVs, VCRs, stereo’s and the like and may also be used for non-entertainment appliances
and virtually any device that is amenable to remote control. The universal remote control
system in accordance with the present invention is user programmable to enable any
number of appliances to be programmed by the user. In order to facilitate portability and
eliminate the inconvenience associated with power cords/cables, the universal control
system in accordance with one embodiment of the invention may be battery operated.
During periods when no voice commands are being issued the system enters a sleep or
sound activation mode. An important aspect of the invention relates to the ability of the
system to switch from a sleep mode to an active mode solely by voice commands, to
provide true hands-free remote operation.

A block diagram of the system in accordance with the present invention
is illustrated in FIG. 1 and generally identified with the reference numeral 10. As will
be discussed in more detail below, the system 10 enables hands-free operation of one or
more appliances in a wireless manner.

Referring to FIG. 1, lthe system 10 includes a microphone 20, an audio
switching circuit 30, a sound activation circuit 40, a speech recognition circuit 50, and
a transmitter, for example, an infrared signal controlling circuit 70 and one or more
infrared light-emitting diodes 80. The system 10 may also contain an infrared receiver
71, a read/write memory device 72 for storage of received IR signal data 6ne or more
indicators 52, a keypad 51 and a speaker 53. A power supply circuit 90 is also included.
The power supply 90 may be configured for DC operation to enable portability of the
system 10 or alternatively AC operation.
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An output signal from the microphone 20 is electrically connected to an
automatic audio switching circuit 30. The microphone 20 may be one or more directional
microphones, which have higher sensitivity to sound generated in predétermined regions
in relation to the microphone’s position than in other predetermined regions. A suitable
microphone is amodel number M118HC directional microphone, available from Lucent
Technologies and described in detail in; “DM 1000 Component Directional
Microphone”, pages 1 and 2, available from Lucent Technologies, hereby incorporated
by reference. Sound arriving at the microphone is converted into an electric audio output
signal by the microphone 20 and is directed to the audio switching circuit 30. Depending
on the state of the audio switching circuit 30, the microphone audio signal output is
directed to the speech recognition circuit 50 if the speech recognition circuit 50 is not in
a sound activation mode. Conversely, if the speech recognition circuit 50 is in sound
activation mode, the audio switching circuit 30 routes the microphone audio signal output
to a sound activation circuit 40.

In the sound activation mode, the output signal of the microphone 20 is
electrically connected to the sound activation circuit 40 which includes an amplification
circuit (shown in detail in FIG. 2c), that amplifies the signal and a trigger circuit 43 ‘
(sbownin FIG. 2c) that receives the amplified signal from the output of the amplification
circuit. An output of the trigger circuit 43 is electrically connected to an input/output pin
of the speech recognition circuit 50. If the amplified signal is of sufficient amplitude to
activate the trigger circuit 43, the output of the trigger circuit causes a logic state change
on the input/output pin of the speech recognition circuit 50, causing the invention to
change modes from a sleep or sound activation mode to an awake or speech recognition .
mode.

The mode change may be done in software and/or hardware to cause the
logic state of a mode output pin 65 (shown in FIG. 2a) of the speech recognition circuit
50, connected to an input control of the audio switching circuit, to cause the audio
switching circuit 30 to route the microphone output signal to the speech recognition
circuit 50. Once the logic state is changed to an awake or speech recognition haode, voice

commands may then be received and recognized by the speech recognition circuit 50.
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The speech recognition circuit 50 may include output pins that are electrically connected
to a infrared signal controlling circuit 70. Upon recognition of a voice command
associated with an instruction to the transmitter, for example, an infrared signal
controlling circuit 70, the speech recognition circuit 50 sends one or more signals using
the output pins to the infrared signal controlling circuit 70.

The system 10 as illustrated and described herein translates the voice
commands to infrared signals for controlling the appliance by way of an infrared link.
In particular, as will be discussed in more detail below, the output from the speech
recognition circuit 50 is directed to a wireless transmitter, formed from an infrared signal
controlling unit 70 and one or more infrared light emitting diodes 80 capable of
transmitting infrared light in one or more wavelengths. As such, the present invention
utilizes conventional infrared remote control microcontroller- based techmnologies,
including the conventional universal appliance code libraries that are familiar to those
skilled in the art. Alternatively, the system may utilize other wireless links, other than
infrared or in addition thereto, sucil as RF, ultrasonic and optical links. In addition,
certain aspects of the invention including the mode changing from a sleep to an awake
mode are adapted to be used with appliances that are either wired and wirelessly coupled
to the system. For example, the appliances may be coupled to the system 10 over a
power distribution network. In all such applications, the principles of the present
invention enable truly hands free control of the appliances.

Referring back to FIG. 1, for applications utilizing infrared signals to
control the appliance, the infrared signal controlling circuit 70 is electrically connected
to one or more infrared light emitting diodes 80. The infrared signal controlling circuit
70receives and interprets signals from the speech recognition circuit 50 and if the signals
communicate instructions to transmit infrared signals to a controlled appliance, the
infrared signal controlling circuit 70 identifies the appropriate remote control code and
sends aremote control signal representing the code to the infrared light emitting diode(s)
80, which transmits the signal to the controlled appliance.

An infrared receiver 71, a read/write memory 72, and an indicator 52d
may be electrically connected to the infrared signal controlling circuit 80. The infrared
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receiver 72 detects and receives the infrared remote control signals transmitted by other
remote control transmitters in a learn mode. The infrared signal controlling éircujt 70
receives these signals as digital output from the infrared receiver 72. The infrared signal
controlling circuit 70 decodes and stores the digital signals as codes in the read/write
memory 72 for later transmission. The indicator 52d may be used to provide a visual
indicator to the user during said infrared signal receiving and transmitting operations.

A keypad 51, indicators 52a, 52b and 52¢, and a speaker 53 may be
electrically connected to the speech recognition circuit 50. The keypad 51 buttons may
be utilized by the user to send signals to the input pins of the speech recognition circuit
50 during a product setup process and to provide a power switch for the invention. The
indicators 52 may be utilized to provide the user with visual status of the system during
setup and operation. The speaker 53 is driven by the speech recognition circuit 50 pulse
width modulation output and is primarily used to provide synthesized speech prompts to
the user during product setup processes.

Software executed by the speech recognition circuit 50 monitors
conditions with a sound activation time-out counter and an error recognition counter.
Upon the attainment of predetermined conditions discussed below, the speech recognition
circuit 50 software enters a low power consuming sleep or sound activation mode.

A power supply circuit 90 electricalb'r connects a power source (not
shown) to circuitry distributing electric power to the electronic elements of the present
invention. The power source may be either AC or DC or a combination thereof. For
example, commercially available alkaline batteries or rechargeable battery packs are
suitable for a DC power supply.

Reference is made tc; FIG. 17 which shows the power supply circuit 90
in greater detail than that shown in FIG. 1. As previously discussed, one of the buttons
present on the keypad 51 may be connected to a momentary switch, which, when
depressed and held for a sufficient duration of time, establishes an electrical connection
between a power source 91 and an input control pin of a digitally controlled CMOS
single-pole, single-throw (SPST) analog switch 93. An example of a commercially
available SPST switch for such pmi‘poses is a model number ADG701, available from
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Analog Devices, Inc. and described in a data sheet entitled; CMOS 1.ow Voltage 2 Q

SPST Switches. Rev a, pages 1-l8 available from Analog Devices, Inc., hereby

incorporated by reference. The input control pin responds to this electrical connection
with the power source 91 in a manner equivalent to receiving a logic high digital input,
resulting in a closed electrical connection between switch 93 source and drain pms and
allowing a connection to be established between the power source 91 and a power
distribution plane 94. When the speech recognition circuit IC 55 becomes electrically
connected with the power source 91 as described above, the software stored within its
ROM 61 executes a program to set a predetermined output pin 68 to a logic high state.
The output pin 68 is electrically connected to the input control pin of the switch 93.
Thus, the response of the speech re?ognition circuit IC 55 to receiving electric energy
during a power up sequence is to cause switch 93 to establish a closed electrical
connection between its source and drain pins. This electrical connection within switch
93 allows the power source 91 to be electrically connected to the power distribution plane
94 which distributes electric energy throughout the printed circuit board assembly 16 for
use by components requiring electric energy for operation.

The software contained within the ROM 61 of the speech recognition
circuit 50 may respond to the recognition of a speech command such as “Power” when
the appropriate recognition vocabulary set is active and under the conditions described
below by executing a command to change the logic state of said output pin 68 to a logic
low condition. This logic low is then received by the input control pin of switch 93,
which responds by creating an open ;:onnection between switch 93 source and drain pins,
and thus disconnecting power distribution plane 94 from the power source 91. Thus, the
present invention may be powered down via voice command. If the power switch 93 is
open as shown in FIG. 17, the circuit elements reliant on this connection to receive
energy do notreceive electric energy. Also shown in FIG. 17 is a protection diode 2, for
example, a commercially available IN4001, located in series with the power source 91
and other electrical connections to prevent damage to other printed circuit board

assembly 16 components in the event batteries are inserted with incorrect polarity

orientation.
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FIG. 2aillustrates the speech recognition circuit 50 in greater detail . The
electronic elements of the speech recognition circuit 50 that process the microphone
audio signal output received from the audio switching circuit 30 may be in the form of
amicrocontroller- based integrated circuit, IC chip 55. Such microcontroller-based ICs
specifically designed for speech applications in consumer electronic products are well
described in the .prior art and are commercially available. An example of a suitable IC
is a type RSC-300/364 speech recognition microcontroller as manufactured by Sensory,
Inc. of Sunnyvale, California and as described in a data sheet entitled; RSC-300/364
Recognition Synthesis Control, published by Sensory, Inc. copyright 1999, and Data
Book RSC-300/364; pages 1-50, published by Sensory Inc, Sunnyvale, California,
copyright August 1999, hereby incorporated by reference. Altemately, other
microcontrollers can be used as well as digital signal processors. Inparticular, the IC 55
contains as a minimum a preamplifier 56, an analog to digital converter (A/D) 57, a
speech processing unit 58, an automatic gain control (AGC) 59, a microcontroller 60, a
read-only memory (ROM) 61, a random access memory (RAM) 62, a pulse width
modulation (PWM) output 67 or a digital to analog converter (not shown), amode output
65 pin, a clock 63, an external memory interface 66, and two general purpose
input/output (I/O) ports 68. Also included in the speech recognition circuit 50 are a clock
source 64, a read/write memory device for storage of speech reference pattern data 54,
and, optionally, additional read/write memory device(s) 69 or ROM devices (not shown)
connected to the external hlemory interface 66. The description of the operation of the
speech recognition circuit 55 is provided in general terms for the specific speech
recognition IC mentioned above and is specific only in areas where the present invention
departs from prior art disclosures or is beneficial to the explanation of aspects of the
present invention. It should also be noted that, as an alternate to the speech recognition
IC 55, a conventional microprocessor or a digital signal processor capable of executing
speech recognition software algoriﬁhms may be used. Any of the speech recognition
circuit elements described above that are not included in said conventional processors

may be provided in circuitry external to said IC.
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The present invention executes pattern generation algorithms and speech
recognition algorithmé that are known to those skilled in the art. One speech recognition
algorithm for speaker independent recognition uses a pre-trained neural network
described in prior art, for example, as is provided by Sensory, Inc. as described below.
One process for speaker dependent speech recognition involves creating a reference -
pattern for each voice command word or phrase during a user-controlled product setup
process. During this set-up process, a pattern is generated when a voice command is
spoken by the user. A pattern is a compact representation of the significant acoustic
information in a voice command word or phrase. A speaker dependent reference pattern
is created by averaging patterns generated as the voice command is spoken two or more
times and the reference pattern is stored in a read/write memory 54. After the setup
process is complete, speaker depen(ient speech recognition then involves comparing an
unknown pattern generated from a .voice command spoken by the user to the speaker
dependent reference patterns within a specified recognition vocabulary set. This
comparison may involve distance ﬁaeasurements and calculations of the fit of the

unknown pattern to each of the reference patterns to determine the closest matching

- reference pattern. However, the present invention may implement one or more generally

known algorithms, including but not limited to pattern matching that compares an
unknown pattern with reference patterns, neural networks, and/or hidden Markov models.

One embodiment ofthe present invention makes both speaker independent
and speaker dependent speech recognition available to the user by providing factory-
programmed speaker independent ;commands that require no additional user vpice
training and providing speaker dependent command training capability to allow the user
to create custom names for appliances, functions, and macro programs. Speaker
independent speech recognition is designed to recognize words spoken by a plurality of
users and is language dependent. Speaker independent command reference data are
generally derived from recordings of the specified spoken commands from several
hundred individuals with different speech characteristics and accents in conditions

similar to the environment of a product’s intended use. Therefore, speaker independent

commands require no voice training from the user. Speaker dependent recognition
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generally involves a user training a product to recognize specific words, and is therefore
not language dependent. The implementation of linked recognition sets as previously
described also allows the user to easily access and navigate among both speaker
dependent and speaker independent recognition vocabulary sets. Other embodiments of
the present invention may be of ;he form of a speaker independent only version or a
speaker dependent version where a user niay follow a set-up sequence to train speaker
dependent words in place of the speaker independent structure of the embodiment
described herein.

‘When the speech recognition circuit 50 is not in a sound activation mode,
the audio switching circuit 30 provides an electric connection between the microphone
audio signal output and the preamplifier 56 in the speech recognition circuit 50. The
preamplifier 56 provides signal amplification to a level suitable for analog to digital
conversion. The analog to digital converter (A/D) 57, preferably having an accuracy of
at least 12 bits, is coupled to the output of the preamplifier 56 and converts the incoming
andio waveform into digital representations of the incoming signal. The digital output
of the analog to digital converter 57 is directed to the speech processing unit 58. The
speech processing unit 58 is controlled by the controller 60 and utilizes RAM 62 for
temporary storage of data, control information and result registers, and an arithmetic
logic unit (not shown) to produce band-pass-filtered representations of the input
waveform in several frequency bands. The output of the speech processing unit 58 is
received by the controller 60. Utilizing code stored in ROM 61 as discussed below, and
register space and data space provided by the RAM 62, the controller 60 analyzes the
filtered input waveforms to produce a pattern in real time that contains the significant
acoustic information in the input signal. The controller 60 then executes recognition
algorithm software to determine which voice command in the active recognition
vocabulary set is the best match and was most likely spoken by the user. The controller
60, utilizing control code stored in the ROM 61, determines the appropriate operation of
the system associated with the recognition result, such as generating appropriate outputs
at general purpose input/output ports 68. An automatic gain control (ACG) 59 is
controlled by the controller 60 and provides feedback to the preamplifier 56 for
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adjustment of the level of amplification performed on the microphone audio signal output

due to variations in the input signal.

The speech recognition circuit 50 may include one or more microphone
gainresistors, such as user-adjustable thumbwheel potentiometer 35, as well as capacitors
(not shown), as part of the preamplification circuitry. Some or all of these components
may be integrated into preamplifier 56. Such preamplification circuitry is well known

to those skilled to the electronic arts and, for example, is described in the previously

referenced in Data Book RSC-300/364, pages 1-50, published by Sensory Inc.,
Sunnyvale, California, copyright August 1999.

The IC S5 contains at least one oscillator which functions as a clock 63,
driven by a clock source 64 extenllal to the IC 55. The IC 55 contains an external
memory bus 66 which serves as an) interface for addressing additional ROM or RAM
located external to the IC if additional memory capacity is needed for control code or
data. The pulse width modulation (PWM) output pins 67 are electrically connected to
a speaker 53 and used primarily to provide synthesized speech prompts end/or audio
sounds to direct the user during product set-up sequences. The digital to analog converter
(not shown) is electrically connected to an audio amplifier (not shown), and may be used
as an alternate to the pulse width modulation (PWM) output 67, electricaﬂy connected
to the speaker 53 to provide synthesized speech prompts.

Executing software code stored in the ROM 61, the controller 60 utilizes
register space in the RAM 62 to control the logic states of predetermined control register
bits to determine if the clock 63 is enabled or disabled and if the controller 60 is in a low
power consuming mode or not. The controller 60 may place the speech recognition
circuit 50 into a low power consuming sound activation mode by changing the logic
states of said control register bits, removing the clock source 64 from the oscillator 63
of IC 55. The controller 60 software also changes the logic state of a mode output 65 pin
of the speech recognition circuit 50, as it enters the sound activation mode. An input
control for the audio switching circuit 30 is electrically connected to said mode output

65 pin which changes logic states as the speech recognition circuit changes modes
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between speech recognition mode and sound activation mode. The input control for the
audio switching circuit 30 changes as the logic state of the mode output pin changes,
causing the electric signal output from tﬁe microphone 20 to be electrically connected to
the sound activation circuit 40. The audio switching circuit connections are shown in
detail in FIG. 2c.

The speech recognition circuit 50 remains in this sound activation mode
until the sound activation circuit 40 causes a bit transition at a predetermined input 68
pin. The bit transition changes the state of the previously set control register bits which
removes the speech recognition circuit 50 from the low power consuming sleep or sound
activation mode and enables the oscillator clock 63. Once the oscillator clock 63 is
started and initialized, the code stored in the ROM 61 instructs the controller 60 to place
the speech recognition circuit 50 into speech recognition mode running a continuous
listening pattern generation and recognition software routine. The software also instructs
the controller to change the logic state of the mode output 65 pin. |

Stopping and restarting the speech recognition circuit 50 as previously
described does not cause a reset of the controller 60, nor cause loss of contents of internal
registers and thus allows the input/outputs 68 to remain where last set. By removing the
oscillator clock source, the power requirement for the speech recognition circuit is
significantly reduced, but the ability to maintain its energy supply allows the speech
recognition circuit to retain the contents of its internal register and previously set
input/output 68 conditions and resume operation in a relatively uninterrupted manner.
Furthermore, the energized speech recognition circuit remains capable of detecting input
events at the IC S5 input 68 pins even when placed in low power consuming sound
activation mode, further supporting the hands-free activation capability of the sound
activated circuit 40.

The present invention may also contain software code stored in the ROM
61 to provide a user with a means‘of navigating a vocabulary structure consisting of
multiple, partitioned recognition vocabulary sets. At any one time, no more than a single
recognition vocabulary set is made active by the speech recognition circuit. With the
total recognition vocabulary partitioned into smaller recognition vocabulary sets,
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improvements in recognition time and accuracy result because, in general, as a
recognition vocabulary increases in size, recognition time increases and accuracy
decreases. Recognition vocabulary sets are generally created such that the voice
commands, represented by the reference data within each said set, have either functional
similarities or otherwise share a relationship that is intuitive to the operator. A voice
command in one recognition vocabulary set may activate another recognition vocabulary
set. In this fashion, a user may verbally navigate among different types of function
selections and target appliance selections in an intuitive fashion, while limiting the
number of alternative words among which the speech recognition circuit must
discriminate during any given recognition process. Furthermore, since a pattern
generated by a voice command is compared only to the words in the active recognition
vocabulary set, the use of phonetically similar words is possible if such similar words are
placed in different recognition vocabulary sets.

To prevent confusion that may arise with respect to the active recognition
vocabulary set at any given time, the present invention monitors conditions with a time-
out counter and an error counter to automatically return to a general default mode if
certain conditions are met. In other words, when no match is found or a period elapses
in which no recognition attempts occur, the system returns to a known default state.

When a voice command submitted by the user is recognized by speech
recognition circuit 50 as a match yvith one of the active recognition vocabulary set
reference commands, the controller 60 executes the control code instruction associated
with the matching reference comniand. The control code instruction may direct the
controller 60 to (a) activate a new recognition vocabulary set; (b) utilize IC 55 output 68
pins to communicate instructions to the infrared signal 'controlling circuit 70; or (c)
disconnect predetermined elements of the present invention circuitry from the power
supply circuit for long term deactivation of the unit. A control code instruction directing
the controller 60 to activate a new recognition vocabulary set may also direct the
controller 60 to enter a new operating mode utilizing different pattern generating and/or

speech recognition software.
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The present invention may be provided with a user selectable default
recognition vocabulary set, which is appropriate for an intended appliance category, to
which the software causes the controller 60 to return following the recognition of certain
voice commands or as the result of other predetermined conditions such as the elapse of
time-out periods or the detection of a specified number of speech recognition errors.
Recognition vocabulary sets contain reference command data representing the group of
voice commands the invention is expecting to receive at any time, i.e. when a pﬁrticular
recognition vocabulary set is active.

The software running while a default recognition vocabulary set is
available for speech recognition may typically be executing a routine where the speech
recognition circuitry remains continuously available to generate patterns from detected
voice commands unless otherwise processing a previous voice command for recognition
or measuring the silence level to provide compensation for background noise. As
indicated previously, when a voice command submitted by the user is recognized by
speech recognition circuit 50 as a rﬁatch with one of the default recognition vocabulary
set reference commands, the controller 60 executes the control code instruction(s)
associated with the matching reference command. The control code instruction(s) may
direct the controller 60 to activate a new recognition vocabulary set or utilize IC 55
output 68 pins to communicate instructions to the infrared signal controlling circuit 70.
Control code instructions directing the controller 60 to activate a mew recognition
vocabulary set may also direct the controller 60 to enter a new operating mode utilizing
different pattern generating and/or speech recognition software. 7

FIG. 2b illustrates the infrared signal controlling circuit 70 in greater
detail. More specifically, the infrared signal controlling circuit 70 includes a controller
76, an interface 75 to the speech reco gni;cion circuitg one or more clock sources 73, and
one or more infrared driver circuits 74. Preferably the electronic elements of the
controller are in the form of an microcontroller integrated circuit, IC chip 76 as shown
in FIG. 2b. Such microcontroller-based ICs specifically designed for infrared remote
control transmitter applications which support infrared signal learning are well described

in the prior art and are commercially available. An example of a commercially available
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controller for such purpose is a model number Z86L.98, available from Zilog, Inc. and

described in detailed in; Preliminary Product Specification DS5000 701-TRX 1298.786
1.81/86/98 28-Pin IL.ow-Voltage Infrared Microcontroller, pages 1-55, available from
Zilog, Inc., Campbell California, hereby incorporated by reference. Other
microcontrollers as well as digital signal processors are also suitable.

The controller IC 76 generally contains, a controller, a read-only memory
(ROM), arandom access memory (RAM), a clock, an external memory interface, a timer,
a modulator, one or more input ports, one or more output ports, and an encoder. A
plurality of stored infrared instructibn codes and a plurality of program instructions are
generally stored within a ROM meniory. The RAM is used by controller IC 76 to store
data for operations and control. The controller IC 76 oscillator derives its source from
clock source 73, such as a crystal or a ceramic resonator. The controller IC 76 is
electrically connected to an infrared receiver 71 that receives externally transmitted
infrared function codes (from a teaching transmitter, not shown) and supplies them to
controller IC 76 where they are conventionally decoded by the decoder, shown internally
to controller IC 76 in FIG. 2a. The external memory interface is used by the controller
IC 76 to store and access learned infrared signal codes in the external read/write memory
72. An infrared driver, which is generally transistor-based, is electrically connected to
controller IC 76 and electrically connected to infrared light-emitting diode 80. An
indicator light-emitting diode 52d is also connected to controller IC 76 which provides
the user message prompts and other information, such as indicating operating stages and
prompting desired user actions, for assisting in the programming of the present invention.

The general operation of this type of microcontrollers is well described
in the prior art. Therefore, description of the operation of the infrared signal circuit
controller herein is provided in general terms and is specific only in areas where the
present invention departs from prior art disclosures or is beneficial to the explanation of
aspects of the present invention. For conventional microcontrollers designed for remote
control transmitter applications, the universal library of appliance codes are generally
stored within the ROM memory of t!he controller IC 76 or stored within a ROM memory

external to controller IC 76 and accessible through an external memory interface. Codes
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acquired through infrared code learning are typically stored in a read/write memory
external to controller IC 76. The memory; devices are typically organized into a plurality
of pages with the various infrared function codes for a particular appliance model being
generally assigned to a specific memory page.

As shown in FIG. 2b, an interface 75 provides electrical connections
between the speech recognition circuit 50 and the controller IC 76. A plurality of output
pins POy, PO,, ... PO,, at the controller IC 76 are electrically connected as data inputs
to each of a series of multiplexers (I\IUXO, MUX,, ... MUX,,,) within the interface 75,
which in one embodiment may be a programmable logic device configured to operate a
switching matrix, connecting controller IC 76 outputs to controller IC 76 inputs. A
suitable programmable logic device is a MACH 4 CPLD logic device, available from
Lattice Semiconductor Corporation and described in detail in Publication 17466, Rev j,

May 1999, entitled; MACH 4 (IZ‘PLD FAMILY_ High Performance EE CMOS

Programmable Logic, by Lattice Sémiconductor Corporation, hereby incorporated by
reference. The output "68 pins of the speech recognition IC 55 are electrically connected
as select inputs SI,, SI,, ... SI,, ;to each of the multiplexers contained within the interface
75. The output of each multiplexer is electrically connected exclusively to one input pin
PI,, PI,, ... PI, of controller IC 76.

‘In response to the speech recognition circuit 50 recognition of a voice
command associated with an operation to send an instruction to the infrared signal
controlling circuit 70, the output 68 pins send a binary instruction to the select pin inputs
of the interface 75 multiplexers shown in FIG. 2a. Depending on the binary instruction
sent, each multiplexer may select zero or one of the data inputs to be electrically
connected to the multiplexer output; The interface 75 further controls the output enable
of each multiplexer such that the output is enabled only if one of the data inputs has been
selected for that multiplexer. This process produces an input at controller IC 76 input
pins that is equivalent to that resulting from a button depress on a keypad of a
conventional remote control transmitter which genefates circuit connections. The
controller IC 76 software interprets the instruction received at its input pin(s) and
responds by (a) identifying a section of the ROM to be made available for subsequent
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access if the instruction is associated with an appliance category selection; (b) by
identifying a memory location within its internal ROM and retrieving the control code
stored therein if the instruction is associated with a command stored within the universal
library of codes stored in ROM or (c) retrieving a learned infrared code stored in
read/write memory 72 if the instruction is associated with a learned infrared signal. If
the response to the received instruction is to transmit an infrared signal, the controller 76
utilizes its formatting program and its modulator to generate the precise carrier
frequency, pulse width, pulse modulation, and overall timing format for a signal based
upon the control code retrieved, and submits the signal to an infrared driver 74 which
drives one or more infrared light emitting diodes 80. The infrared light emitting diode
80 converts the electrical signal received into an infrared signal which is transmitted to
one or more target appliances.

FIG. 2c illustrates the audio switching circuit 30 and the sound activation
circuit 40 in greater detail. FIG. 2c shows the present invention in the sound activation
mode as indicated by the audio switching circuit 30 maintaining a switch closure and
therefore electrical connection between the microphone 20 output and the sound
activation circuit 40. The audio switching circuit 30 in the preferred embodiment of the
present invention contains a commercially available digitally controlled, single-pole,
double-throw (SPDT) analog switch, for example, a model number ADG 719 (CMOS
Switch), available from Analog Devices and described in a data sheet entitled; CMOS
Low Voltage 4 Q SPDT Switch ADG 719, Rev a, pages 1-8, available from Analog
Devices, hereby incorporated by reference. The operation of the audio switching circuit
30 and the sound activation circuit 40 as shown in FIG. 2c¢ is described in greater detail

below.

Figures 2d through 2f show alternative embodiments of the sound activation
circuit 40 shown in Fig. 2¢. In particular, Fig. 2d shows a sound activation circuit 40
with a microphone load resistance value and a time constant value for a timing circuit
that differ from the respective values shown in Fig. 2c. Different values affect the

microphone 20 sensitivity while in sound activation mode and the time constant duration
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of said timing circuit, respectively, in manners that are well known to those skilled in the
electronic arts. The sound activati;)n circuit 40 shown in Fig. 24 also includes fewer
components than that shown in Fig. 2¢c. The general operation of the sound activation
circuit 40 described below and shown in Fig. 2¢ also describes the sound activation
circuit 40 shown in Fig. 2d.

Fig. 2e shows another alternative sound activation circuit 40 that combines an
additional Schmitt trigger inverter 43f, a 2- input NAND gate 44, a resistor and a
capacitor with the sound activation circuit 40 shown in Fig. 2d. In comparison to the
sound activation circuits shown in Fig. 2¢ and Fig. 2d, the sound activation circuit 40
shown in Fig. 2e is less susceptible to activation by sounds that exceed a predetermined
activation amplitude threshold, but are not maintained at or above said threshold for at
least a predetermined duration. Thus, in comparison to the circuits shown in Figures 2¢
and 2d, the sound activation circuit 40 shown in Fig. 2e¢ is responsive to such sounds as
spoken words that exceed an activation amplitude threshold for at least a predetermined
duration, but is less responsive to incidental sounds that do not meet both amplitude and
duration criteria.

Assuming that the system is in sound activation mode, the output signal from
microphone 20 is electrically connected by audio switching circuit 30 to the sound
activation circuit 40 as shown in Fig. 2e. The sound activation circuit 40 contains one
or more audio amplification stages that amplify the electric signal outpﬁt from thé
microphone 20. Fig. 2e shows an audio signal amplification stage based upon an NPN
transistor 41a, followed by another ?udio signal amplification stage based upon an NPN
transistor 41b.

The sound activation circuit 40 also contains trigger circuitry. The trigger
circuitry shown in Fig. 2e utilizes four inverting Schmitt trigger circuits, shown as part
of IC 43 because the IC’s are commercially available which integrate several such
circuits into a single device package. The amplified output signal from the last audio
amplification stage is electrically connected to an input of a first inverting trigger 43a.
If the resulting amplified electric audio signal representing the sound received by
microphone 20 reaches a predetermined amplitude threshold equal in magnitude to a
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logic state change (bit transition) at the input of inverting trigger 43a, the inverting
trigger 43a activates, outputting a logical low, and leading to a logical high output at
inverting trigger 43b and inverting trigger 43f.

The logical high output of inverting trigger 43b leads to a logical high condition
at a first input pin of a 2-input NAND gate 44. The logical high output of the inverting
trigger 43f is electrically connected to a resistor/capacitor time delay circuit that is
electrically connected to a second input pin of 2-input NAND gate 44. If the output of
the inverting trigger 43b isheldina logical condition for a predetermined duration, the
time delay circuit will allow the second input of 2-input NAND gate 44 to reach the
equivalent of a logical high condition. If both input pins of 2-input NAND gate 44 are
simultaneously held in logical high conditions, indicating that sound exceeding said
activation amplitude threshold continues to be detected after the time delay, then the
output of 2—ini)ut NAND gate 44 transitions from a logical high condition to a logical low
condition. The output pin of 2-input NAND gate 44 is electrically connected to the input
pin 68 of the speech recognition circuit 50.- Although not shown in Fig. 2e, 2-input
NAND gate 44 is electrically connepted to a power source and is electrically connected
to a common ground. The general operation of such signal amplification, triggering and
time delay circuits are well known to those skilled in the electronics art.

The sound activation circuit 40 also contains a potentiometer which allows
resistance modification within the amplification circuit. This potentiometer is accessible
to the user in the form of a thumbwheel knob 45 which the user can adjust to change a
resistance value within the amplification circuit which modifies the sensitivity of the
sound activation circuit.

The logic state change at the output pin of 2-input NAND gate 44 causes a bit
transition at the input 68 pin of speech recognition circuit controller 60. As described
below this bit transition is detected by controller 60 which responds by removing the
speech recognition circuit from the low power consuming sound activation mode and
enabling the controller clock 63. This activates speech recognition circuit 50 for
subsequent speech recognition processing as shown in step S503 in Fig. 5. The software

also instructs controller 60 to change the logic state of mode output 65 pin.
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The speech recognition circuit 50 then maintains mode output 65 pin in the logic
state consistent with the speech recognition mode. As shown in Fig. 2e, an input control
pin of audio switching circuit 30 is electrically connected to said mode output 65 pin,
causing the state of audio switching circuit 30 to be controlled by said mode output pin.
As described below the logic stage change at mode output 65 pin results in a logic state
change at the input control pin of audio switching circuit 30, causing said circuit to
electrically connect miérophone 20 output signal to speech recognition circuit 50,
disconnecting it from sound activation circuit 40, as shown in a step $504 in Fig. 5. This
connection is maintained until \'speech recognition circuit 50 determines that
predetermined conditions have been met to return to the sound activation mode.

Fig. 2f shows yet another alternative sound activation circuit 40 that combines
additional Schmitt trigger inverters 43d-43f, 3-input NAND gates 46a-46¢, digitally
controlled analog switches 47a and 47b, and multiple timing circuits including resistors,
capacitors and diodes with the sound activation circuit 40 shown in Fig. 2d. In
comparison to the sound activation circuits shown in Fig. 2c and Fig. 2d, the sound
activation circuit 40 shown in Fig. 2f is less susceptible to activation by sounds that
exceed a predetermined activation amplitude threshold, but are nof maintained at or
above said threshold for at least a predetermined duration. This sound activation circuit
40 is also less susceptible to activaﬁon by certain sounds, including speech, that exceed
a predetermined activation amplitude threshold and are maintained at or above said
threshold for a period of time that exceeds a predetermined duration. Thus, in
comparison to the circuits shown in Figures 2¢ and 2d, the sound activation circuit 40
shown in Fig. 2f is responsive to such sounds as spoken words that exceed an activation
amplitude threshold for at least a predetermined first duration, but is less responsive to
incidental sounds that do not meet bbth amplitude and duration criteria. Furthermore, in
comparison with Fig. 2e, the sound activation circuit 40 shown in Fig. 2f is less
responsive to sounds that continue to exceed a predetermined activation amplitude
threshold for a predetermined second duration, thus allowing for further restriction of the

durations of sounds that may activate the system from a sound activation mode.
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Assuming that the system is in sound activation mode, the output signal from
microphone 20 is electrically connected by the audio switching circuit 30 to the sound
activation circuit 40 as shown in Fig. 2f. The sound activation circuit 40 contains one or
more audio amplification stages that amplify the electric signal output from microphone
20. Fig. 2f shows an audio signal amplification stage based upon an NPN transistor 41 a,
followed by another audio signal amplification stage based upon an NPN transistor 41b.

The sound activation circuit 40 also contains trigger circuitry. The trigger
circuitry shown in Fig. 2f utilizes six inverting Schmiit trigger circuits, shown as part of
IC 43 because IC are commercially available which integrate several such circuits into
a single device package. The amplified output signal from the last audio amplification
stage is electrically connected to an input of a first inverting trigger 43a. If the resulting
amplified electric audio signal representing the sound received by microphone 20 reaches
a predetermined amplitude threshold equal in magnitude to a logic state change (bit
transition) at the input of inverting trigger 43a, inverting trigger 43a activates, outputting
alogical low. A logical low at the output of inverting trigger 43a leads to a logical high
output at inverting trigger 43b and a logical low condition at a first input of a 3-input
NAND gate 46c¢, preventing the output of 3-input NAND gate 46¢ from transitioning to
a logical low condition while the input of inverting trigger 43b is held in a logical low
condition. _

A logical high output of the inverting trigger 43b leads to a lo gical low condition
at the output of inverting trigger 43¢ and a logical high condition at a first input of a 3-
input NAND gate 46b. As shown in Fig. 2f, the output of 3-input NAND gate 46b is
electrically connected to a timing ci;cuit including a diode, resistor and capacitor that is
electrically connected to an input of an inverting trigger 43f. A logical high condition
at the first input of the 3-input NAND gate 46b leads to a logical low at the output of 3-
input NAND gate 46b unless a second input of 3-input NAND gate 46b is held in a
logical low condition by a timing circuit described below that is electrically connected
to the second input of 3-input NAND gate 46b.

Alogical low condition at the output of 3-input NAND gate 46b leads to alo gical

low condition at the input of inverting trigger 43f, remaining in this condition for at least
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a duration determined by a time constant value of the associated timing circuit
electrically connected to the input of inverting trigger 43f. A logical low condition
present at the input of inverting trigger 43f leads to a logical low at the output of
inverting trigger 43e. A logical low at the output of inverting trigger 43e leads to a
logical high output at inverting trigger 43d and a logical low condition at a second input
of 3-input NAND gate 46¢, preventing the output of 3-input NAND ‘gate 46¢ from
transitioning to a logical low condition while the input of inverting trigger 43f is held in
alogical low condition. A logical low at the output of inverting trigger 43e also leads to

- alogical low condition at a second input of 3-input NAND gate 46b, returning the output

of 3-input NAND gate 46b to a logical high condition and maintaining this condition for
at Jeast a duration determined by a time constant value of the associated timing circuit
electrically connected to the second input of 3-input NAND gate 46b. Also electrically
connected to the second input of 3-input NAND gate 46b is a control input pin of a
digitally controlled analog switch 47b as shown in Fig. 2f. A logical low condition at the
second input of 3-input NAND gate 46b causes the switch 47b to open and remain open
for a duration determined by the dur;tion of the presence of a logical low condition at the
output of inverting trigger 43¢ pius a time constant value of the associated timing circuit
electrically connected to the second input of 3-input NAND gate 46b. The open position
of switch 47b disconnects an electrical connection between a third input of 3-input
NAND gate 46¢ and a circuit that remains in a logically low condition.

As shown in Fig. 2f, the output of inverting trigger 43d is electrically connected
to a timing circuit including a diode, resistor and capacitor that is electrically connected
to a control input pin of a digitally controlled analog switch 47a. A l,ogical high
condition at the output of inverting trigger 43d causes the switch 47a to close and remain
closed for a duration determined by the duration of the presence of a logical high
condition at the output of inverting trigger 43d plus a time constant value of the
associated timing circuit electdcall& connected to the control input pin of switch 47a.
The closure of switch 47a establishes an electrical connection between the output of 3-
input NAND gate 46a and a third input to 3-input NAND gate 46¢.
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As indicated previously, a logical high output of inverting trigger 43b leads to a
logic;al low condition at the output of inverting trigger 43¢. The output of inverting
trigger 43¢ is electrically connected to a timing circuit including a diode, resistor and
capacitor that is electrically connected to a first input of a 3-input NAND gate 46a. A
logical low condition at the output of inverting trigger 43¢ leads to a logical high
condition at the output of 3-input NAND gate 46a which is held in said logical high
condition for a duration determined by the duration of the presence of the logical low
signal received from the output of inverting trigger 43¢ plus a time constant value of the
associated timing circuit electrically connected to the first input of a 3-input NAND gate
46a. A logical high condition at the output of 3-input NAND gate 46a leads to a logical
high condition at the third input to 3-input NAND gate 46¢ while an electrical connection
is maintained by switch 47a and switch 47b remains open.

Thus, as shown in Fig. 2f and described above, the three inputs to 3-input NAND
gate 46c may be simultaneously held in logical high condition if sound exceeding a
predetermined threshold is initially detected, continues to be detected afier a
predetermined period of time, and ceases to be detected within a following predetermined
period of time. If said sound is detected and continues to be present after a
predetermined time delay, then the second and third input pins of 3-input NAND gate 46¢
are held in a logical high condition. If the sound ceases before a timing circuit returns
the third input pin of 3-input NAND gate 46¢ to a logical low condition, then the first
input pin of 3-input NAND gate 46¢ will returnto a logical high condition and the output
of 3-input NAND gate 46¢ will transition from a logical high condition to a logical low
condition. The output pin of 3-input NAND gate 46¢ is electrically connected to the
input pin 68 of the speech recognition circuit 50. Although not shown in Fig. 2f, 3-input
NAND gates 46a-46¢ are electrically connected to a power source and are electrically
connected to a common ground. The general operation of such signal amplification,
triggering and time delay circuits are well known to those skilled in the electronics art.

Sound activation circuit 40 also contains a potentiometer which allows resistance
modification within the amplification circuit. This potentiometer is accessible to the user

in the form of a thumbwheel knob 45 which the user can adjust to change a resistance
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value within the amplification circuit which modifies the sensitivity of the sound
activation circuit.

The logic state change at the output pin of 3-input NAND gate 46¢ causes a bit

_ transition at input 68 pin of speech recognition circuit controller 60. As described below,

this bit transition is detected by controller 60 which responds by removing the speech
recognition circuit from the low power consuming sound activation mode and enabling
the controller clock 63. This activates the speech recognition: circuit 50 for subsequent
speech recognition processing as shown in a step S503 in Fig. 5. The software also
instructs the controller 60 to change the logic state of mode output 65 pin.

The speech recognition circuit 50 then maintains mode.output 65 pin in the logic
state consistent with the speech recognition- mode. As indicated previously and shown
in Fig. 2f, an input control pin of auajo switching circuit 30 is electrically connected to
said mode output 65 pin, causing the state of audio switching circuit 36 to be controlled
by said mode output pin. The logic state change at mode output 65 pin results in a logic
state change at the input control pin of audio switching circuit 30, causing said circuit to
electrically connected microphone 20 output signal to speech recognition circuit 50,
disconnecting it from sound activation circuit 40, as shown in step S504 in Fig. 5. This
connection is maintained until speech recognition circuit 50 determines that
predetermined conditions have been met to return to the sound activation mode.

Alternate schemes may 34156 be employed to electrically connect
microphone 20 output to the speech recognition circuit 50 and the sound activlation circuit
40. One alternate embodiment is shown in FIG. 18a which employs a cdmmercially
available digitally controlled (digitally enabled input control), single-pole, single-throw
(SPST) analog switch, instead of tﬁe SPDT switch emplbyed within the embodiment
described above, within the audio. switching circuit 30. As shown in FIG. 18a, an
electrical connection is always maintained between the microphone 20 output and the
speech recognition circuit 50, but the switch is used to either electrically connect or
disconuect the sound activation circuit 40 to the microphone 20 output depending on the
state of the mode pin 65 of the speech recognition circuit 50. The speech recognition
circuit 50 controls the mode pin 65 logic state as described in further detail below for the
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embodiment discussed above such that the sound activation circuit 40 is electrically
connected to the microphone 20 output only when the invention is placed into sound
activation mode.

Another alternate embodiment is shown in FIG. 18b which employs two
microphones 20a 'and 20b, the output of each is dedicated to the speech recognition
circuit 50 or the sound activation circuit 40, respectively. Thus, the microphone outputs
remain exclusively electrically connected to the speech recognition circuit 50 or the
sound activation circuit 40. For this scheme, no switch is used, but an additional
microphone is introduced, and the sound activation circuit 40 is allowed to harmlessly
trigger during the speech recognition mode.

Anéther alternate embodiment is shown in FIG. 18c, which is a
combination of the two alternate schemes presented above. This scheme employs two
microphones 20a and 20b, the output of each is dedicated to the speech recognition
circuit 50 or the sound activation circuit 40, respectively. As shown in FIG. 18c, an
electrical connection is always' maintained between the microphone 20a output and the
speech recognition circuit 50, but an SPST switch as described above is used to either
electricaily connect or disconnect the sound activation circuit 40 to the microphone 20b
output depending on the state of thé mode pin 65 of the speech recognition circuit 50.
The speech recognition circuit 50 coﬁtrols the mode pin 65 logic state in the same manner
as described later in further detail for the preferred embodiment such that the sound
activation circuit 40 is electrically connected to the microphone 20 output only when the

invention is placed into sound activation mode.

PHYSICAL UNIT .

FIGS. 3 and 4a-4c illustratg an exemplary embodiment of a housing for
the present invention. Referring first to FIG. 3, shown is speech recognizing transmitter
10 with a housing which includes a main housing portion 11, a microphone base 12
which holds a microphone 20 and that may be rotated independently from said main
enclosure section 11, as described below and a removable battery access panel (not

shown) on the bottom of the unit. Two ports 96, 98 in the form of openings are provided
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in the top of the microphone base 12, through which sound is received by the
microphone.

An opening in the main enclosure section 11 is provided for sound
generated from a speaker 53. The opening may be formed from many small openings in
the indicated area which may take the form of slits or cross-hatched pattern openings
through which sound generated by the speaker 53 may pass through the main enclosure
section 11.

The indicators 52a, 52b, 52¢ and 52d are light-emitting diodes operating
in visible light wavelengths that are used to communicate operating status to the user.
Openings may also be provided in the main enclosure 11 for each of said indicators.

A keypad 51 may be provided to enable the user access to buttons used
primarily to communicate with the system during product setup processes. Openings are
provided in the main enclosure 11 for each button of said keypad.

A user-adjustable thumbwheel potentiometer 35 may also be provided to
allow the microphone sensitivity adjustment for electric audio signals directed to a
speech recognition circuit. A user-adjustable thumbwheel potentiometer 45 may be
provided to allow adjustment of the amplification level of electric audio signals directed
to a sound activation circuit. Openings may be provided in the main enclosure 11 for
each of said thumbwheel potentiometers. A ‘

Four vibration-absorbing, adhesive-backed feet 19 made of rubber or
similar compounds that are conducive to vibration absorption may be mounted to the
bottom of main enclosure section 11.

An infrared receiver 71 or other wireless signal detecting device may be
mounted within the front portion of the main enclosure section 11 with an opening
through which infrared light is received and detected.

FIG. 4a is a side elevational view of the physical structure of one
embodiment of the present invention. In addition to those components shown in FIG. 3.,
FIG. 4a shows infrared light-emitting diode 80 and a battery holding compartment 18.
Openings are provided in the main enclosure section 11 for each of the indicators and for

mating of the removable battery access panel 17 (FIG. 4b) to the main enclosure section
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11. Electronic components are either mounted upon or are electrically connected by
wiring to a printed circuit board assembly 16 shown with hidden lines.

FIGS. 4b and 4c show the rotatable IR transmitter and rotatable
microphone feature in more detail. In particular, referring first to the rotatable
microphone feature, the housing 11 may be formed from a front housing portion 82 and
rear housing portion 84. The front and rear housing portions 82 and 84 are formed within
continuous edges 86 and 88, respectively, to enable the front 82 and rear housing portion
84 to be joined together with a suitable adhesive, such as an epoxy, or by way of
ultrasonic welding or otherwise formed to be coupled together. Each of the front 82 and
rear 84 housing portions includes a semi-circular opening 85, 87 formed at the top of the
housing 11. Semicircular annular notches 95 and 97 are formed adjacent to each of the
semicircular openings 85 and 87. As will be discussed in more detail below, these
semicircular annular notches 95 and 97 are for receiving a microphone base 12 and
enabling it to rotate. In particular, the microphone base 12, for example, as discussed
above, includes a outer rim portion 99 formed as a disk. The outer rim portion 99 is
adapted to be received in a semi-circular annular notches 95 and 97 in order to enable the
microphone base 12 to be rotatably mounted with respect to the housing 11.

Electrical conductors 21 are used to connect the microphone 20 to the
circuitry described above. In order to protect the electrical connection between the
electrical conductors 21 and the microphone from being damaged as a result of rotation
of the microphone base 12, sufficient slack is provided in the conductors 21.

As discussed above, the microphone 20 may be a directional microphone.
As such, the microphone 20 is provided with a pair of sound ports ‘22 and 23.
Rectangular openings 96 98 are proyided in the microphone base 12 to allow sound to
reach the microphone ports 22 and 23.

A radially extending‘rib 100 may be provided on the outer rim portion 99.
An axially extending rib 102 may be formed in one of the semicircular annular notches
95, 97 to form a stop. In particular, the axial rib 102 is adapted to engage the radial rib
100 on the outer rim portion 99 of the microphone base 12 to limit rofation of the

microphone base 12.
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Another important feature of the invention relates to the fact that the
infrared light emitting diode 80 may be rotatably mounted relative to the rear housing
portion 84. In particular, an opening 104 may be provided in the rear housing portion 84.
A pair of spaced apart plates 106 and 108 may be formed adjacent to the opening 104
and configured to extend into the rear housing portion 84 as generally shown in FIG. 4b.
A pair of protuberances 110 may be formed on the upper and lower plate 106 and 108 to
form a pivot axis. ;

The infrared light emitted diodes 80 may be carried by an irregularly
shaped housing 112 having a top side 114 and a bottom side 116. The housing 112 is
open on one end and contains apertures 118 and 120 in the top 114 and bottom 116 sides.
The apertures 118 and 120 are configured to receive the protuberances 110 and the top
106 and bottom plates 108 disposed inward in the rear housing portion 84 to enable the
housing portion 112 to rotate relative to the rear housing portion 84. An extending
protuberance 81 enables a user to rotate the housing 112 to adjust the physical orientation
of the light emitting diode 80.

The housing portion 112 is adapted to carry the infrared light emitting
diodes 80. Electrical conductors 89 are used to provide an electrical connection between
the infrared light emitting diode 80 and the balance of the circuitry. The conductors 89
are provided with sufficient slack to avoid effecting the electrical connections to the
electrical conductors when the housing-112 is rotated.

As mentioned above, the system may be AC or DC. In DC embodiments
as shown in FIG. 14b, a battery access hatch 17 may be provided on the bottom of the
housing 11.

SOFTWARE
FIG. 5 is a flowchart form of two default modes of the present invention.
A sound activation mode is the default mode when the invention is operating in a low
power consuming manner in a step $501. Otherwise, a cqntinuous listening speech
recognition mode is the default mo@e 1n a step S505 unless a user is performing product

setup processes. In normal use, the speech recognition circuit 50 remains electrically
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connected to the power supply circuitry 90 and receives electric power while in both of
these modes. It should be noted that_ means is also provided to electrically disconnect the
electric power source from the secti(;n of the power supply circuit that distributes electric
power to other electronic elements within the present invention if it is desirable to
prevent unintentional activation or if the invention is not to be used for an extended
period of time. The command to disconnect power from said electronic elements is not
included within a default recognition vocabulary set to prevent unintentional deactivation
of the invention and to prevent confusion with using the invention to power on and off
controlled appliances. The command is placed in a recognition vocabulary set that must
be accessed by a command in another recognition vocabulary set to ensure recognition
of said command is intentional.

- When the power supply electric source is electrically connected to the
power supply circuit 90 section that distributes electric power to other electromic
elements, the operation of the inver;tion depends on whether or not the invention is in
sound activation mode as shown in a step S501. The user can visually determine this
state because no indicators 52a, 52b. 52¢ or 52d are illumjﬁated during the sound
activation mode. Ifthe system is not in the sound activation mode, then it is either in the
default speech recognition mode listening for voice commands as shown in a step S505
or temporarily executing a speech recognition routine involving another recognition
vocabulary set. Again, it should be noted that an exception applies if the user is
performing a product setup process, during which time the invention may also enter
modes where it is waiting for the user to depress a button.

If it is temporarily ;executing a speech recognition routine involving
another recognition vocabulary set, the invention will automatically return to the default
speech recognition mode after the user has completed submitting voice commands within

the recognition vocabulary set active at that time. The conditions under which other

" speech recognition routines cease and the default speech recognition mode becomes

active are described later.
While in the sound activation mode as shown in a step S502, the

microphone 20, the andio switching circuit 30, the sound activation circuit 40 and the
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speech recognition circuit IC 55, as a minimum, receive electric energy from the power
supply circuit 90. The microphone 20, the audio switching circuit 30, the sound
activation circuit 40 and the speech recognition circuit IC 55, as a minimum, have low
power consuming characteristics while in the sound activation mode. When the
microphone 20 receives an acoustic signal from an area surrounding the present
invention, the microphone 20 converts the acoustic signal into an electric signal.
Depending on the state of the audio switching circuit 30, the electric signal output from
the microphone 20 is electrically connected to either the sound activation circuit 40 if the
system is in sound activation mode or the speech recognition circuit 50 if the system is
in speech recognition mode. The audio switching circuit 30 is set to one of these two
possible states. As shown in FIG. 2c, an input control for the audio switching circuit 30
is electrically connected to a speech recognition circuit 50 mode output 65 pin which
changes logic states as the speech recognition circuit changes modes between sound
activation mode and speech recognition mode. The input control for the audio switching
circuit 30 automatically detects the logic state of said mode output pin and changes the
electrical connections for the electric signal output from the microphone 20 accordingly.

Assuming that the system is in sound activation mode, the output signal
from the microphone 20 is electrically connected by the audio switching circuit 30 to the
sound activation circuit 40 as shown in FIG. 2c. The sound activation circuit 40 contains
one or more audio amplification stages that amplify the electric signal output from the
microphone 20. FIG. 2¢ shows an audio signal amplification stage based upon an NPN
transistor 41a, followed by another audio signal amplification stage based upon an NPN
transistor 41b. The sound activation circuit 40 also contains a trigger circuit. The trigger
circuit shown in FIG. 2c utilizes a series of three inverting Schmitt trigger circuits, shown
collectively as IC 43 because IC are commercially available which integrate several such
circuits into a single device package. The amplified output signal from the last audio
amplification stage is electrically c;)nnected to an input of a first trigger circuit. If the
resulting amplified electric audio signal representing the sound received by the
microphone 20 reaches a predetermined amplitude threshold equal in magnitude to a
logic state change (bit transition) at the input of the trigger circuit, the trigger circuit
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activates, indicating the sound has been detected as shown in a step S502. The first
inverting trigger circuit then outpufs alogical low, leading to a logical high output at'the
second inverting trigger followed by a logical low output at the third inverting trigger in
IC 43. It is the output of the third inverting trigger that is electrically connected to the
input pin 68 of the speech recognition circuit 50. The general operation of such signal
amplification and triggering circuits are well know to those sici]led in the electronics arts.

‘ The sound activation circuit 40 also contains a potentiometer which allows
resistance modification within the amplification circuit. This potentiometer is accessible
to the user in the form of a thumbwheel knob 45 which the user can adjust to change a
resistance value within the amplification circuit which modifies the sensitivity of the
sound activation circuit.

As indicated above, the 1ogic state change of the output pin on the trigger
circuit causes a bit transition at the input 68 pin of the speech recognition circuit
controller 60. This bit transition is detected by the controller 60 which responds by
removing the speech recognition circuit from the low power consuming sound activation
mode and enabling the controller clock 63. This activates the speech recognition circuit
50 for speech recognition processing as shown in a step S503. The software also
instructs the controller 60 to change the logic state of the mode output 65 pin.

The speech recognition circuit 50 then maintains the mode output 65 pin
in the logic state consistent with the‘ speech recognition mode. As indicated previously
and shown in FIG. 2c¢, an input control pin of the audio switching circuit 30 is electrically
connected to the mode output 65 pin, causing the state of the audio switching circuit 30
to be controlled by the mode output pin. The logic state change at mode output 65 pin
results in a logic state change at the input control pin of the andio switching circuit 30,
causing thé circuit to electrically connect the microphone 20 output signal to the speech
recognition circuit 50, disconnecting it from the sound activation circuit 40, as shown in
a step S504. This connection is maintained until the speech recognition circuit 50
determines that predetermined conditions have been met to return to the sound activation

mode.
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After the controller clock 63 is initialized and stabilized, and the audio
switching circuit 30 has connected the microphone 20 signal output to the speech
recognition circuit 50, the controller 60 utilizes the ROM 61 to activate the speech
recognition mode software as shown in a step S505. A sound activation mode time-out
counter and a recognition error counter are set to zero as shown in a step $506. The
sound activation time-out counter tracks elapsed time between atiempts made by the
speech recognition circuit 50 to recognize sounds and if a predetermined time value
TMAX elapses between recognition attempts, the speech recognition circuit software
initiates a routine to enter sound activation mode and changes the logic states of the
previously described control register bits. The recognition error counter tracks the
number attempts made by the speech recognition circuit 50 to recognize sounds for which
no match is identified. The use of thé recognition error counter is further described later.
Each time a match is identified during speech recognition processing, the sound
activation time-out counter value and the recognition error counter value are reset to zero
value.

A green light-emitting diode 52a is activated and remains illuminated in
a step S507 while the speech recognition mode is available to execute a pattern
generation algorithm to provide a \%isual indicator to the operator that the jnvenﬁon is
ready to receive a voice command. It should be noted that this indicator will briefly
deactivate during a silence level detection period, pattern generation or during speech
recognition processing to inform the user that the speech recognition circuit 50 is
temporarily unavailable to receive a voice command, but the green light-emitting diode
52a re-illuminates after the silence level detection period is completed or recognition
processing routine returns a result. ‘

When the speech recognition circuit 50 is activated from a sound
activation mode, the default speech recognition mode software executes a continuous
listening routine. The green light-emitting diode 52a illuminates while the speech
recognition circuit is waiting to detect sounds for which to create patterns and submit for
recognition processing as shown in step S508. During this mode, the speech recognition

circuitry executes a software routine that cycles among states where it monitors
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environmental sound level until a suitable silence level is detected, generates a pattern
for a detected sound, compares the duration of the acquired pattern representing the
detected sound to a defined duration for the active recognition vocabulary set commands, -
and when the duration of the detected sound pattern is consistent with said active
recognition vocabulary set duration, executes a recognition algorithm to determine if a
match can be identified for the acquired unknown pattern and one of the commands in
the active recognition vocabulary set. Acquired patterns that are not consistent in
duration with recognition vocabulary set commands (too long or too short) are ignored,
and the speech recognition circuit software returns to execute the silence level detection
routine. The silence level detection routine listens (remains in a detection mode) until
the noise level drops below a predetermined threshold, meaning a certain silence level
is achieved. During this silence level detection routine, result codes are rétu:ned and
compared to a noise threshold value until a result code is‘retumed indicating the noise
level has dropped below the predetermined threshold. Pattern generation can then be
performed if a sound is detected. This cycle is shown as steps S508 through 8517. Such
continuous listening software routiﬁes are well known to those skilled in the art.

The default mode speech recognition circuit software cycles between a
silence level detection routine and a listening (ready for pattern generation) routine
shown in steps S508, S509 and S510 while waiting for the detection of a sound. The
sound activation time-out counter value is periodically compared to the predetermined
value TMAX in a step S509. If the time-out period elapses before a sound is detected,
the speech recognition circuit 50 executes software code to enter the sound activation
mode and disable the clock 63 from the clock source 64 as shown in FIG. 6. If the time-
out period has not elapsed, the speech recognition circuit 50 continues to cycle between
a sound level detection routine and a listening (ready for pattern generation) routine,
returning to steps S508, S509 and S510.

If sound is detected in a step S510, the green light-emitting diode 52a
ceases to illuminate and a pattern is generated to represent the acoustically significant
elements of the sound in a step S511. The duration of the acquired unknown pattern for

the detected sound is compared to determine if its duration is consistent with the duration
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of the recognition vocabulary set commands in a step $512. The duration check obviates
the need to complete the speech recognition process if the pattern generated for the
unknown sound, word, or phrase is either shorter or longer in duration than the
commands in the active recognition vocabulary set, thus serving as a quick filter to allow
the speech recognition circuit 50 to remain available for pattern generation for a increased
proportion of the time. If an acquired pattern for a sound is found to be inconsistent in
duration with the commands in the active recognition vocabulary set, the value of the
recognition error counter is incremented by one and the value of TMAX is reset to zero
in a step S515 and ared tht—emittihg diode 52¢ illuminates briefly to provide a visual
indicator to the operator in a step S516. The recognition error counter value is then
compared to a value EMAX, which is a predetermined value for the maximum number
of recognition errors allowed, to determine if the two values are equal in a step S517. If
the recognition error counter value is equal to value EMAX, the speech recognition
circuit 50 executes software to enter the sound activation mode and disable the controller
clock 63 from the clock source and shown in FIG. 6. If the recognition error counter
value is not equal to value EMAX, the green light-emitting diode 52a is aétivated and
remains illuminated and the speech recognition circuit 50 executes software which cycles
between the silence level detection routine and the listening (ready for pattern generation)
routine in steps S508, S509 and S510.

If the pattern generated in step S511 is found to be consistent in duration
with the recognition vocabulary set command duration in a step 8512, then the acquired
unknown pattern is analyzed by the speech recognition circuit controller 60, utilizing a
recognition algorithm stored in its ROM 61, to determined if it can be classified as a
match with any of the reference commands within the active recognition vocabulary set
and if the likelihood of correctly recognizing the unknown pattern exceeds a
predetermined threshold in a step S513. The result of this comparison is identified in a
step S514. '

If amatch for the acquired pattern is not identified in step S514, the value
of the recognition error counter is incremented by one and the value of TMAX is reset

to zero in a step S515 and the red ﬁéht—emitting diode 52¢ illuminates briefly to provide
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a visual indicator to the operator that no match was identified in a step S516. The
recognition error counter value is tﬂen compared to value EMAX in a step S517. Ifthe
recognition error counter value is equal to value EMAX, the speech recognition circuit
50 executes software stored in its ROM 61 to enter the sound activation mode and disable
the clock 63 from the clock source 64 and as shown in FIG. 6. If the recognition error
counter value is not equal to value EMAX, the green light-emitting diode 52a is activated
and remains illuminated and the speech recognition circuit 50 executes software which
cycles between the silence level detection routine and the listening (ready for pattern
generation) routine in steps S508, S509 and S510.

If a match for the acquired pattern is identified in a step 514, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set comman& in a step S518 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a new
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit input/output 68 pins. The signal to the infrared controlling
circuit 70 communicates either a appliance category selection command in a step S520
or a command to transmit one or more infrared signals for specified functions to the
currently contfolled appliance in a step §521.

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to reset the values TMAX and EMAX to zero in a step S506, activates the green
light-emitting diode 52a in a step SIO7 and returns to a continuous listening routine
which cycles between the silence ievel detection routine and the listening (ready for
pattern generation) routine in steps S508, S509 and S510. FIG. 7 shows the steps
followed when the speech recognition circuit controller 60 receives a signal instructing
it to activate a new recognition set.

_ The present invention uses conventional silence level detection,
continuous listening, pattern generation, and speech recognition algorithms to perform
the aforementioned software routines. These algorithms are well documented in the prior

art and are familiar to those skilled in the electronics arts. For example, exemplafy
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speech recognition algorithms are available from Sensory, Inc., Sunnyvale, California,
under their brand name Sensory Speech 5.0 Technology. Other speech recognition
algorithms which contain some of the features in the present invention include Voice
Direct™; TSSP and Voice Activation™ software, all available from Sensory, Inc.. Other
speech recognition algorithms are also suitable.

As indicated in steps $509 and S517 in FIG. 5, the speech recognition
circuit software periodically monitors the status of two counter values that are
independently controlled by the software. If either of these two values, the sound
activation time-out counter value or the recognition error counter value, has reached its
maximum allowed value TMAX or EMAX, respectively, the speech recognition circuit
50 changes the mode of the system from speech recognition mode to sound activation
mode. Otherwise, as indicated in steps S506 and S515 shown in FIG. 5, these counters
are also reset to zero. )

FIG. 6 shows in a step S620 the sound activation mode is entered only
from a default recognition mode. Ifl,the active recognition vocabulary set is not a default
recognition vocabulary set operating in a default recognition mode, then upon attainment
of a maximum allowed counter value for a time-out counter or a recognition error
counter, the software will return to a default recognition mode before the sound activation
mode is entered as shown by a step S620 in FIG. 6 referring to a step S505 in FIG. 5.

Reference is made to FIG. 6. Step S621 shows that when operating in a
default recognition mode, and upon the attainment of the value TMAX for the sound
activation time-out counter value 'or the value EMAX for the recognition error counter
value, the speech recognition circuit 50 inactivates or disables the electronic elements
that are not needed during sound ac,;tivation mode] such as indicators 52a, 52b, 52c and
52d to reduce power consumption during the sound activation mode. In a step $622, the
system enters a sound activation mode as described previously by changing the states of
control register bits that disable the clock oscillator 63 from its clock source 64 and place
the speeéh recognition circuit in .a low power consuming mode and setting the mode

output 65 pin to the logic state defined for sound activation mode.
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As shown in step §623; an input control for the audio switching circuit 30
is electrically connected to said mode output 65 pin which changes logic states as the
speech recognition circuit changes modes between speech recogﬂition mode and sound
activation mode. The input control for the audio switching circuit 30 detects the logic
state of the mode output pin and electrically connects the electric signal output from the
microphone 20 to the sound activation circuit 40.

As shown in steps 8624, S625 and S626, the speech recognition circuit
remains in this sound activation mode, listening for sound. While in the sound activation
mode, the microphone 20, the audio switching circuit 30, the sound activation circuit 40
and the speech recognition circuit IC 55, as a minimum, receive electric energy from the
power supply circuit 90. The microphone 20, the audio switching circuit 30, the sound
activation circuit 40 and the speech recognition circuit IC 55, as a minimum, have low
power consuming characteristics at least while in the sound activation mode. When the
microphone 20 receives an acoustic signal from an area surrounding the present
invention, the microphone 20 converts the acoustic signal into an electric signal. The
state of the audio switching circuit 30 is set to electrically connect the electric signal
output from the microphone 20 to ﬂ}e sound activation circuit 40. The sound activation
circuit 40 contains one or more audio amplification stages, shown in FIG. 2c, that
amplify the electric signalroutput from the microphone 20. The sound activation circuit
40 also contains a trigger circuit 43 shown in FIG. 2¢c. The amplified output signal from

_ the last audio amplification stage is electrically connected to an input of the trigger

circuit. If the resulting amplified electric audio signal representing the sound received
by the microphone 20 reaches a predetermined amplitude threshold equal in magnitude
to a logic state change (bit transition) at the input of the trigger circuit, the sound
activation circuit activates, indicating the sound has been detected at a step S625 in FIG.
6 and referring to a step S502 in FIG. 5. The sound activation circuit is shown in detail
in FIG. 2c. )

As indicated in a steia 8518 shown in FIG. 5, when a match is identified
during the pattern recognition process and the operation associated with the recognized

command is an instruction to activate a different recognition vocabulary set, the software
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will execute the instruction to enter the appropriate recognition mode for the indicated
recognition vocabulary set in step S628 shown in FIG. 7. Recognition modes are
commercially available that are capable of executing software that involves different
recognition routines, such as continuous listening, pattern queuing and response
prompting recognition as described below.

The continuous listening recognition mode was described previously in
the explanation of FIG. 5 steps. A continuous listening routine may also be executed for
a non-default recognition vocabulary set. For brevity, an additional description of this
mode is not provided. Instead, the system returns to step S$505 in FIG. 5, after which the
same basic process follows. The primary exception being that when the maximum
allowed time-out or recognition error counter value is attained, the speech recognition
circuit 50 will not enter sound activation mode, but will instead enter the default
continuous listening recognition mode as indicated in a step $620 in FIG. 6.

A response prompting recognition mode is shown in FIG. 8. When the
speech recognition circuit software activates a recognition vocabulary set and executes
a response prompting routine as shown in a step $630, the user is expected to select a
voice command from the active recognition vocabulary set and respond when prompted
by an illuminated green light emitting diode 52b. A green light emitting diode 52a
remains illuminated in this mode when the speech recognition circuit 50 is available to
generate patterns to indicate to the user that the active recognition mode is not the default
recognition mode. As defined previbusly for the continuous listening recognition mode,
a time-out counter and a recognition error counter are set to zero when the response
prompting recognition mode is activated. However, the maximum allowed values for
both of these counters are typically less than those fbr continuous listening recognition
mode.

Following the prompting of the user by the illumination of a green light
emitting diode 52b in a step $632, the software enters a pattern generating mode in a step
S633, waiting for a voice command to be detected. If a maximum allowed ti.the-out value
TMAXI is attained before a voice command is detected, the software will terminate the

response prompting routine and return to the default continuous listening recognition
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mode as shown in a step $634. Until time TMAX1 has expired, the speech recognition
circuit remains available to generaie a pattern when a voice command is detected as
shown in steps 8635, S633 and S634. If a voice command is detected in a step $635, a
pattern is generated in a step $636 and submitted for pattern recognition processing in
a step S637.

During step 637 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S638.

If a match for the acquired pattern is not identified, the value of the
recognition error counter is increme;ned by one in a step S638 and the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified in a step S640. The recognition error counter value is then compared to
a maximum allowed recognition error counter value EMAXI1 in a step S641. If the
recognition error counter value is equal to value EMAX1, the speech recognition circuit
50 executes software stored in its ROM 61 to terminate the response prompting routine
and return to a &efault continuous listening recognition mode as shown in a step S641
and a step S505 in FIG. 5. If the recognition error counter value is not equal to value
EMAX1 , the green light-emitting diode 52b is activated and remains illuminated and the
speech recognition circuit 50 executes software to enter a pattern generating mode,
returning to a step $633 and Waiting(' for a voice command to be detected. As previously
indicated, until time TMAX1 has expired, the speech recognition circuit remains
available to generate a pattern when a voice command is detected as shown in steps S635,
S633 and S634.

If a match for the acquired pattern is identified in a step S638, the speech
recognition circuit 50 soﬁware identifies the operation associated with the matching
recognition vocabulary set command in a step S642 and determines if the operation is to

send an instruction to the speech recognition circuit controller 60 to activate a new
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recognition vocabulary set or not. If a new recognition vocabulary set is to be activated,
the software executes the instruction to enter the appropriate recognition mode for the
indicated recognition vocabulary set in a step S628 shown in FIG. 7.

If the operation associated with the recognized command is to send an
instruction to the speech recognition circuit controlier 60 to activate a macro sequence
of commands, then software begins to execute the macro program as indicated in a step
S700 in FIG. 11, which is described later.

Asshownina step S644, if the operation associated with the recognized
command is to send an instruction to the speech recognition circuit controller 60 to
output a signal to the infrared controlling circuit 70, the software uses the speech
recognition circuit input/output 68 pins. The signal to the infrared cqntrolling circuit
communicates either a appliance category selection command in a step S645 or a
command to transmit an infrared signal for a specified function to the currently controlled
appliance in a step S646.

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to determine whether to remain in the active recognition vocabulary set to
receive additional voice commands or to terminate the response prompting routine and
return to a default continuous listening recognition mode as shown in a step S647 and a
step S505 in FIG. 5. Ifremaining in the active recognition vocabulary set, the software
resets the values TMAXI and EMAXI1 to zero in a step S631, activates the response
prompting green light-emitting diode 52b in a step S632 and enters a pattern generating
mode in a step S633, waiting for a voice command to be detected until either TMAX1
or EMAX1 counter values are attained, at which time the software will terminate the
response prompting routine and return to a default continuous listening recognition mode
as shown in steps S634 or S641, foilowed by a step 8505 in FIG. 5.

A pattern queuing recognition mode is shown in FIG. 9. Generally,
pattern queuing involves the user providing a voice command after each prompt within
a series of prompts. The number of prompts in the series is predetermined. A pattern is

generated for each voice command as it is received, and the pattern is queued into
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memory. After patterns have been generated and queued into memory for all received
voice commands, the voice commands are submitted one by one for recognition.
Following recognition of each pattern, the operation instruction associated with the
command in the active recognition vocabulary set identified as amatch with the unknown
pattern is queued into memory. When all patterns within the series have been recognized,
and all associated operation instructions have been queued into memory, the controller
60 performs each of the operation instructions in a defined order.

For example, the system utilizes a pattern queuning routine to allow auser
to submit a string of consecutive voice commands, which may be separated by brief
pauses, selected from a vocabulary recognition set which includes the names of digits
zero through nine. In this example, a user submits the word “channel” during the
continuous listening default routine. When the word “‘channel” is recognized, the
sofiware activates the recognition vocabulary set including digit names and initiates a
pattern queuing routine, prompting the user to submit one, two or three digit names to
identify a desired channel number for an appliance.

When the speech recognition circuit software activates a recognition
vocabulary set and executes a pattern queuing routine as shown in a step S669, the user
is expected to select a voice command from the active recognition vocabulary set and
respond when prompted by an illufninated green light emitting diode 52b. The green
light emitting diode 52a remains illuminated in this mode when the speech recognition
circuit 50 is available to generate patterns to indicate to the user that the active
recognition mode is not the default recognition mode. As defined previously for the
continuous listening recognition mode, a time-out counter is set to zero when the pattern
queuing recognition mode is activated as shown in a step S661. However, the maximum
allowed value TMAAX2 for this counter is typically less than that for continuous listening
recognition mode. Also at this time, a pattern counter and a queue counter are set to zero
in a step S662.

The pattern counter value is incremented each time after a pattern is
generated until a maximum pattern c;ounter value MAXP is attained. In this manner each

pattern counter number value is representative of a single generated pattern and the
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maximum number attained by said counter is equal to the number of patterns generated.
The value MAXP represents the maiimum number of patterns the routine will generate
before terminating the pattern generation process and beginning a speech recognition
process. The minimum value for the pattern counter before the routine will generate
speech recognition processing is one. If no patterns are generated within the time
allowed, then the software returns to the default continuous listening mode.

The queue counter is utilized in a similar manner to the pattern counter,
except that itis used to track operation instructions identified during a speech recognition
process. As amatch is identified for an unknown pattern during the pattern recognition
process, the operation instruction of the associated recognition vocabulary set command
determined to be the best match is queued into memory until all generated patterns are
processed through the speech recog.nition process. In this manner each queue counter
number value is representative of an operation instruction now associated with a single
generated pattern and is useful in retaining sequential order during the storage and
retrieval of said instruction from memory. The maximum value attained by said queue
counter is equal to the number of patterns generated. Unknown patterns for which no
match is identified during the speech recognition process are ignored, in which cases the
queue counter is not incremented.

Following the production of a visual prompt by the green light emitting
diode 52b in a step S663, the speech recognition circuit 50 software begins a listening
routine (ready to generate a pattern) awaiting a voice command in a step S664. Asshown
in steps $664, S665 and S670, the speech recognition circuit 50 system remains in this
routine until either a voice command is detected in a step S665 or the time-out counter
value reaches the value TMAX?2 in step §670. As shown in a step S666 a pattern is
generated by the speech recognition circuit 50 when a voice command is detected in a
step S665. The generated unknown pattern is queued into RAM 62 in a step S667.

As shown in a step S668, the value of the pattern counter is then compared
with the value MAXP. If the pattern counter value is less than the value of MAXP, then
the pattern counter value is incremented by one and the green light emitting diode 52b

provides a visual prompt in a step S663 for the user to submit another voice command.
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This process continues to cycle through these steps S663 through S669 until either the
pattern counter reaches the value MAXP in step S668, indicating the maximum number
of patterns allowable have been generated, or until a time-out occurs as described
previously. If a time-out does occﬁr at a step S670, the value of the pattern counter is
compared to the value zero in a step S671. If the pattern counter value is equal to zero,
then the system returns to the default continuous listening mode as shown in a step S505
in FIG. 5. If the pattern counter value is not equal to zero, then patterns have been
generated.

Generated patterns are then submitted by the system for processing by the
pattern recognition algorithm in a step S672, one pattem at a time, in reverse order from
the pattern generation order. Suitable patternrecognition algorithms have been described
above. '

If a match for an acquired pattern is identified in a step S673, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command and queues this operation instruction into RAM 62
in a step S674. The queue counter is then incremented by the value one in a step S675.
The pattern counter is then decremented by the value one in a step S676. The pattern
counter value is then compared to the value zeroin a sfep S677 to determine if there are
any unknown patterns queued in RAM 62 which have not been submitted for speech
recognition processing. Ifthe pattern counter value is not equal to zero, then the software
submits the next unknown pattern for speech recognition processing in a step S678 and
returns to step S672 to perform pattern recognition. The software continues to cycle
through steps S672 through step S678 until the pattern counter value is equal to value
zero in step S677. If a match for an,:acquired pattern is not identified in a step S673, the
pattern counter value is decremented by one in a step S676 before proceeding to step
S677.

‘When the pattern counter value is equal to value zero in step S677 in FIG.
9, the software compares the queue counter value to the value zero in a step S680 in FIG.
10 to determine if there are any operation instructions queued in the RAM 62. If the

value of the queue counter is not equal to the value zero, the sofiware retrieves from
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RAM 62 the operation instruction associated with the current value of the queue counter
in a step S681. The speech recognition circuit 50 executes the operation instruction in
a step S682 by sending a signal through the input/outputs 68 pins to the infrared signal
controlling circuit 70. The processing of said signal received by the infrared signal
controlling circuit is described later. The speech recognition circuit 50 software then
decrements the queue counter value by the value one in a step S683 and returns to step
S680 to determine if all operation instructions have been retrieved from RAM 62. The
software continues to cycle through steps S680 through step S683 until the queue counter
value is equal to value zero in step S680 at which time the system returns to the default
continuous listening mode as shown in a step S505 in FIG. 5.

As shown in a step S682, the operation instruction associated with the
recognized command is processed by the speech recognition cifcuit controller 60 to
determine an output signal to the infrared controlling circuit 70, which is sent via the
speech recognition circuit input/output 68 pins.

The routine S690 identifies the processing steps performed within the
infrared signal controlling circuit 70. The signal from the speech recognition circuit
output 68 pins is received by inputs of the infrared signal controlling circuit 70 and

processed to determine the associated remote control function in a step S691. The output

from the speech recognition circuit output 68 pins provides a signal that is the
informational equivalent to that of a signal generated when a button is depressed on a
keypad of a conventional remote control transmitter. Thus the input to the controller of
the infrared signal controlling circuit 70 can be uniquely associated with a function
similarly to the input received from a conventional keypad generated circuit connection.
The controller of the infrared signal controlling circuit 70 interprets the signal received
at its input pin(s) by identifying a memory. location in a step S692 and retrieving the
control code stored therein. This controller generates a signal based upon the control
code in a step 8693 and submits the signal to an infrared driver 74, which drives one or
more infrared light emitting diodes 50 ina step S694. The infrared light emitting diode
80 converts the electrical signal into an infrared signal which is transmitted to one or

more target appliances in a step S695.
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_ In one embodiment of the invention, as discussed above, an interface is
provided as part of the infrared signal controlling circuit 70. The interface simulates the
function of a switch matrix, connectiné one or more inputs of the controller of the
infrared signal controlling circuit 70 to one or more of its outputs as typically results
when a keypad button is depressed. When the speech recognition circuit 50 sends a
signal to this interface, the interface allows electrical connections to be established,
similar to a keypad button depression, between inputs and outputs of the controller of the
infrared signal controlling circuit 70. One embodiment of the interface includes a
programmable logic device as discussed above and is shown in FIG. 2b, described above.
The interfaée provides an advantage since it is programmable and thus can be easily
modified for use with a variety of controllers for infrared signal controlling circuits 70.

As indicated in a step S643 in FIG. 8, the recognition of a single voice
command may generate a series of control signals to one or more target appliances. Such
a sequence of control signals is hereafter referred to as a macro. Each macro must be
created by the user during a product setup process described below. Macros may contain
operation instructions for appliance category selection, infrared signal codes and/or time
delays. Macros are stored in }:he read/write memory 54 controlled by the speech
recognition circuit 50 and may be associated with a user trained speaker dependent
command. ‘

As indicated in a step S700, once a macro name is reco gnized, the speech
recognition circuit 50 software retriéves the first instruction stored in the read/write 54
memory location associated with the recognized command. If the instruction retrieved
is determined to be a time delay in a step S701, the software executes a time delayina
step S702 and returns to step S700 to retrieve the next instruction from memory. Ifthe
instruction is not a time delay, the speech recognition circuit 50 software sends a signal
utilizing the speech recognition circuit inpﬁt/output 68 pins to the infrared signal
controlling circuit 70 in step §703. As indicated in a step S704, after a signal is sent to
the infrared signal controlling circuit 70, the software returns to the read/write 54
memory location associated with the recognized command to determine if another

instruction is to be retrieved and processed. If so, the system retrieves the instruction,
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returning to step $700. The systemb continues to cycle through steps S700 through step
$704 until an end marker is reached by the software in the memory location in a step
$704, at which time the system returns to the default continuous listening mode as shown
in step S505 in FIG. 5.

As previously indicated, the output from the speech recognition circuit
input/output 68 pins provides sufficient information to the infrared signal controlling
circuit 70 to generated a signal that is equivalent to that generated when a button is
depressed on a keypad of a conventional remote control transmitter. The routine $710
identifies the processing steps performed within the infrared signal controlling circuit 70.
The signal from the speech recognition circuit input/output 68 pins is received by inputs
of the infrared signal controlling circuit 70. Ifthe signal contains an instruction to select
an appliance category in a step $711, the infrared signal controlling circuit 70 responds
in a step S712 by making the memoi'y locations associated with said appliance category
active for subsequent access. If the signal contains an instruction to identify, generate
and submit an infrared signal to a target appliance, then the infrared signal controlling
circuit 70 performs these processes as indicated in steps S713 through S717. The
controller of the infrared signal controlling circuit 70 interprets the signal received at its
mput pins in a step $713 and identifies a memory location in a step S714, retrieving the
control code stored therein. This controller generates a signal based upon the control
code in a step S715 and submits the signal to an infrared driver 74, which drives an
infrared light emitting diode 80 in a step S716. The infrared light emitting diode 80
converts the electrical signal into an infrared signal which is transmitted to one or more
target appliances in a step S717.

Automatic Mute Control Sequencing:

A mute operation sequencing feature may be selected, activated, and operated by a
user in a completely hands-free manner. For example, a voice command such as “mute”

may be added to a “Control” recognition vocabulary set, and each time “mute” is
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recognized by the system while the “Control” recognition vocabulary set is active, the
software will sequence through different values of a muting mode variable MMV. Each
value of MMV represents a submode with respect to an automated mute command
sequencing feature. In a first mode OFF, the automated mute command sequencing
feature is disabled and the system operates as described previously. In a second mode,
automatic muting mode AMM, a 'muting signal is generally issued to a controlled
appliance when the unit is activated from sound activation mode and enters speech
recognition mode to aid subsequent speech recognition by reducing background noise
generated by a controlled appliance. A mute canceling signal may later be automatically
issued to the controlled appliance following the recognition of one or more
predetermined spoken commands or, for example, when certain conditions are met such
as attainment of a predetermined time-out counter value and/or attainment of a
predetermined recognition counter value. In a third mode, recognition errormuting mode
REM, amuting signal is automatically issued to a controlled appliance upon the detection
of one or more types of recognition errors. The recognition errors causing such action
may be limited to only specific errc;r types such as that generated when the continuous
listening algorithm detects that environmental noise is loud enough to potentially
diminish the accuracy of subsequent speech recognition. A mute canceling signal may
be generated similarly to that of the AMM mode described above. Once a muting mode

is selected, the software will remain in that mode until intentionally changed by the user.

In addition to the variable MMV, the software may also utilize one or more variables
to track the muted/non-muted status MS of the controlled appliance at any particular
time. Values for the variable MS may represent a “no muting activated” status NMA that
indicates the controlled appliance is not muted, an “automated muting activated” status
AMA that indicates an automated mute signal has been sent to the controlled appliance
and the appliance is currently muted, and a “comﬁmd muting activated” status CMA
that indicates that the user has issued a voice command such as “Sound” to intentionally

mute the controlled appliance.

If the software is executing the default continuous listening recognition mode while
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MMV is set to mode AMM or mode REM, and MS indicates that a NMA status exists,
the successful recognition of predetermined voice commands associated with vocabulary
recognition set “sub-menus” may also cause a muting signal to be issued, causing the
controlled appliance to remain muted during the recognition processing of commands
selected from said sub-menus and spoken by the user. Upon returning to the default
continuous listening recognition mode, a mute canceling signal is automatically sent to

the controlled device.

Reference is madeto FIGURES 5 through 11 to further describe the automated mute
sequencing feature. If the MMV is set to OFF mode the software performs as described
in the previous explanations associated with these figures. If the MMV is set to mode
AMM or mode REM, the software follows the processes shown in FIGURES 5 through
11 and described in the previous explanations associated with these figures as well as the
additional activities associated with the automated mute sequencing feature described

below.

Referring to FIG. 5, if the MMV is set to mode AMM, then in addition to the
activities previously described for a step S505, the software also checks the status of MS.
IfMS is set to CMA status, then a voice command such as “Sound” has previously been
recognized by the speech recognition software, which indicates a user desires that the
controlled appliance remain muted. Thus, if MS is set to CMA status, no subsequent
automatic muting signals will be issued until the user sets MS to a status other than
CMA, which may be accomplished, for example, by the next recognition of the voice
command “Sound.” If MS is set to AMA status, then a muting signal is automatically
sent to the controlled appliance, with the infrared signal generated in the manner
described in previous explanations. The software executes a default continuous listening
recognition mode as shown in steps S506 through S$517 and described previously. As
also previously described, the software periodically monitors the status of independent
time-out and recognition error counters to determine when to return to sound activation
mode. If a predetermined time value TMM elapses before a spoken command is

detected, as showﬂ in a step S509, then a mute canceling signal is sent to the controlled
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appliance and the sofiware follows steps §620 through 8626 shown in FIG. 6 to return
to sound activation mode. Similarly, ifa predetermined maximum number ofrecognition
errors EMM is attained as shown in a step S517, then a mute canceling signal is sent to

the controlled appliance and the software follows steps $620 through $626 shown in FIG.
6.

If a match for a spoken command is identified in a step S514 shown in FIG. 5, then
as previously described for a stép S518, the software determines if the operation
associated with the recognized command is an instruction to activate a different
recognition vocabulary set or an instruction to output a signal to the infrared controlling
circuit 70. If an instruction is to be sent to the infrared controlling circuit 70, then a mute
canceling signal is automatically sent to the controlled appliance prior to said instruction
being sent, unless the instruction is associated with a recognized command such as
“Sound,” which indicates the user desires the controlled device remain muted. In this
case, recognition of the command “Sound” would cause variable MS to be set to CMA
status as described above. Ifthe software determines that the operation associated with
the recognized command is an instruction to activate a different recognition vocabulary
set, the software then proceeds to a step S628 shown in FIG. 7 to determine the
appropriate réco gnition mode and then proceeds appropriately to FIGURE 5, 8 or 9 as

described in the previous explanations associated with these figures.

' The software continues to follow the steps shown in FIGURES 5 through 11 until
returning to the default continuous listening recognition mode as shown in a step S620
of FIG. 6, steps S634, S641 and S647 of FIG. 8; step S671 of FIG. 9; ste;p S680 of FIG.
10; or step S704 of FIG. 11. Upon retumning to the default continuous listening
recognition mode, a mute canceling signal is sent to the controlled appliance.

An alternative mute canceling sequence may be employed for some recognition
modes. For example, during pattern queuing recognition mode, it may be advantageous
to issue a mute canceling signal prior to the software’s return to the default continuous
listening recognition mode. In this case, the mute canceling signal may be issued at a

step S677 of FIG. 9 when the software has determined that all queued patterns have been
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recognized. This approach reduces thg time the controlled appliance remains muted and
prevents certain command functions, such as a volume increase function, froin causing
the MS variable to lose synchronization with the controlled appliance’s mute status.
Appliances in amuted condition are commonly removed from said muted condition upon
receipt of certain signals such as a volume increasing signal. For example, if the software
is operating in a pattern queuing recognition mode with an active vocabulary recognition
set containing volume control commands and has recognized the consecutive commands
“Up,” “Up,” “Up,” the software may issue the mute canceling signal and then issue the
volume control commands to increase the volume of the controlled appliance by three

level adjustments.

When the software returns to the default continuous listening recognition mode from
another recognition mode and variable MS indicates a NMA status, subsequent
recognition of voice commands associated with sub-menu recognition vocabulary sets
may cause an automatic muting signal to be generated and sent to a controlled appliance.
Similarly to the above description, this capability allows recognition processing of
subsequent spoken commands selected from the associated recognition vocabulary set
to be performed in a noise-reduced environment, thus improving recognition accuracy.
For example, upon recognition of a command “Change’ contained within the default
moderecognition vocabulary set, the software automatically issues a muting signal to the
controlled appliance prior to entering the recognition mode associated with the “Change”
recognition vocabulary set. Upon entering the recognition mode associated with the
“Change” sub-menu, the user may then issue voice commands such as “Up,” “Down’ or _
“Back” that cause sequential chann:el changing while the controlled appliance remains
muted. When the software returns to the default continuous listening recognition mode,
a mute canceling signal may then be issued, automatically returning the controlled

appliance to a non-muted condition.

The recognition error detection automatic muting mode REM operates in the same
fashion as the mode AMM except that a muting command is not automatically issued as

the system transitions from sound activation mode to speech recognition. Instead, when

Page 154 of 375



10

15

WO 01/46946 PCT/US00/35107

59

the software is executing the default continuous listening recognition mode and a
recognition error is detected, a muting signal is antomatically sent to the controlled
appliance. As indicated above, the recognition errors causing such action may be limited
to only specific typés such as that generated when the continuous listening algorithm
detects that environmental noise is loud enough to potentially diminish the accuracy of
subsequent speech recognition. A mute canceling signal may be generated using the

same means as described above.

It should also be noted that the above-described automated mute control
sequencing features may be combined in various forms to generate additional alternative

modes to those described above.
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PRODUCT SETUP
As indicated in a step 8201 in FIG. 12a, one of the buttons present on

keypad 51 controls the state of a pbwer switch. If the power switch is open as shown in
a step 5202, the power source is not electrically connected to sections of the power
supply circuit 90 which have eles:trical connections to certain circuit elements and
therefore, these circuit elements do not receive electric energy. When this power switch
is closed, the power source is electrically connected to sections of the power supply
circuit 90 which have electrical connections to certain circuit elements and therefore,
these circuit elements do receive electric energy. Step S203 shows that when the power
supply button is momentarily depressed and the power switch is placed into a closed
state, the speech recognition controller 60 executes a reset, sets a time-out counter to
value zero and starts the time-out counter, which increments as time elapses. As shown
in a step 8205, controller 60 enters a waiting state where it monitors input 68 pins to
determine if inputs are received from depressed buttons located on keypad 51.

Ifno inputs are detected, i.e. no buttons are depressed, before the time-out
counter reaches its maximum value SMAX as shown in step S214, the controller 60
executes code stored in ROM 61 to enter an appliance category selection routine shown
in step S220 in FIG. 12b, which is described later.

If the user desires to é:nter an appliance code to select a specific appliance
manufacturer’s control codes from the universal appliance code library as shown in a step
S206, the user presses the code button as shown in step $207. FIG. 13a through FIG 13¢
show the sequence of steps involved in programming such appliance codes.

If the user desires to use the system infrared signals from another remote
control transmitter as shown in a step S208, the user presses the learn signal button as
shown in step §209. FIG. 14a and FIG 14b show the sequence of steps involved in
learning infrared codes.

If the user desires to teach the system custom speaker dependent names
to be later associated with devices, functions or macros as shown in a step $210, the user
presses the name command button as shown in step S211. FIG. 15 shows the sequence

of steps involved in user voice training for custom names.
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If the user desires to create a macro program as shownin a step S212, the
user presses the macro button as shown in step S213. FIG. 16a and FIG. 16b show the
sequence of steps involved in creating macro programs.

A reset as shown in step S203 may also be initiated when the invention
is powered up and operating by depressing the setup button as shown in step S204. This
reset follows the same sequence as that resulting from an initial power up as shown in
steps 8203 through in FIG. 12a and FIG. 12b.

Ifno inputs are detected, i.e. no buttons are depressed, before the time-out
counter reaches its maximum value SMAX as shown in step S214 in FIG. 12a, the
controlier 60 executes code stored in ROM 61 to enter an appliance category selection
routine shown in step S220 in FIG. 12b.

A response promptiﬂg reqogm'tion mode for appliance cétegory selection
is shown in FIG. 12b. The speech recognition circuit 50 software executes a response
prompting routine as shown in a step $221 and activates the appliance category name
recognition vocabulary set as shown in step $222. As defined previously for speech
recogniﬁon modes, a time-out counter is set to zero and started in a step $223 when the
response prompting recognition mode is activated. The user is then expected to select
a voice command from the appliance category name recognition set and respond when
prompted by an illuminated green light emitting diode 52a as shown in a step $224. For
example, the appliance category name recognition set may be comprised of such voice
command options as “television,” “video,” “satellite,” an “cable’; among which the user
may select. »

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step S224, the system enters a pattem geuérati.ng mode in a step

S225, waiting for a voice command to be detected. Ifa maximum allowed time-out value

" TMAXD is attained before a voice command is detected, the software will terminate the

response prompting routine and enter the default continuous listening recognition mode
as shown in a step $226. Until time TMAXD has expired, the speech recognition circuit
remains available to generate a pattern when a voice command is detected as shown in

steps S225, 8226 and S227. If a voice command is detected in a step S227, a pattern is
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generated in a step $228 and submitted for pattern recognition processing in a step $229.

During step 8229 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step $230.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero
and restarted as shown in a step S223. The green light-emitting diode 52a is then
activated and remains illuminated as shown in step $224 and the speech recognition
circuit 50 executes software to enter.a pattern generating mode, returning to a step S225
and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattemn when a voice command is detected as shown in steps S225, S226 and S227.

If a match for the acquired pattern is identified in a step $230, the speech

- Tecognition circuit 50 software identifies the instruction associated with the matching

recognition vocabulary set command, and issues a prompt, which may be a speech
synthesis prompt, an andio sound or light-emitting diode indication, in a step S231 to
identify the appliance category name recognized. The speech recognition circuit 50 then
outputs a signal to the infrared controlling circuit 70, using output 68 pins to
communicate the appliance category selection command in a step $232. The infrared
controlling circuit 70 receives the signal and responds as shown in step $233 by making
the memory section associated with the appliance category selected available for access.

| Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to return to a default continuous listening recognition mode as shown in a step
S234 and a step 8505 in FIG. 5. If the appliance category name identified in step S231

is incorrect, step $234 also shows that the user may elect to press the setup button,
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returning to step S204 in FIG. 12a and begin the process again.

While the present invention discloses the combined use of buttons and speech
recognition during some of the product setup processes, it is also noted that the functions
performed by depressing such buttons as the code button, learn signal button, name
command button and macro buttons may also be performed through the use of speech
recognition means disclosed herein. For example the linked recognition vocabulary set
structure disclosed may be used to accommodate hands-free setup of the product in
addition to the hands-free activation and operation features. For example, a command
such as “Setup” may be added to a “Control” recognition vocabulary set sub-menu
described later in this disclosure. Upon recognition of the “Setup” command, a
recognition vocabulary set specific to product setup commands may be activated and
contain such command options as “Code,” “Learn Signal,” “Name Command,” and
“Macro.” A response prompting recognition mode may be used to activate this

recognition vocabulary in the same manner described previously.

Recognition of these commands automaﬁcaﬂy initiate the appropriate setup
processes, providing an equivalent result to that of depressing the respective setup
buttons. For a setup process that involves additional selections such as the macro
program creation described below, additional commands such as “new command,”
“done,” and “delay” may be provided within the recognition vocabulary sets made

available during the setup processes.

APPLIANCE CODE SELECTION
If the controller 60 detects an input corresponding to a depress of the code
button shown in step $207 in FIG. 12a, a signal is sent to the infrared signal controlling
circuit 70, using output 68 pins to instruct the infrared signal controlling circuit to enter
aprogramming mode. As shown in step $240 in FIG. 13a, the controller of the infrared
controlling circuit executes a programming routine from software stored within its ROM,
which includes setting to value zero and starting a programming time-out counter in a

step S241. The programming routine prepares the controller of the infrared signal
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identifies the intended appliance category, which is then followed by a series of
instructions, where each instruction represents an identifier digit of an appliance code.
The appliance code is comprised of a predetermined number of said identifier digits and
uniquely identifies a specific control code set of the remote control command codes for
a particular appliance. When the controller of the infrared signal controlling circuit 70
receives instructions identifying all the identifier digits of an appliance code, it is capable
of identifying the memory location within the universal appliance code library stored
within its ROM where the remote control command codes for the intended appliance type
are stored. The control codes are then made avajiable for subsequent signal transmission
and resulting control of the intended appliance. As indicated previously, universal
remote controls employing such universal appliance code libraries are well documented
in prior art. The controlier of the iﬁfrared controlling circuit 70 illuminates red light-
emitting diode 52d during the programming mode period. V .

The speechreco gmzmg circuit controller 60 executes code stored inROM
61 to enter a response prompting recognition mode for appliance category selection
shown in step S242. The speech recognition circuit 50 software executes a response
prompting routine and activates the appliance category name recognition vocabulary set
as shown in step S243. As defined Previously for speech recognition modeé, a ﬁme—out
counter is set to zero and started in a step S244 when the response prompting recognition
mode is activated. The user is then expected to select a voice command from the
appliance category name recognition set and respond when prompted by an illuminated
green light emitting diode 52a as shown in a step $245. As indicated previously, the
appliance category name recognition set may be comprised of such voice command
options as “television,” “video,” “satellite,” and “cable” among which the user may
select.

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step $245, the software enters a pattern generating mode in a step
S246, waiting for a voice command fo be detected. Ifa maximum allowed time-out value

TMAXD is attained before a voice command is detected, the software will terminate the
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response prompting routine, and the programming time-out counter is allowed to expire
as shown in step $292. Until time TMAXD has expired, the speech recognition circuit
remains available to generate a pattern when a voice command is detected as shown in

steps S246, 5247 and S248. If a voice command is detected in a step S248, a pattern is

‘ generated in a step S249 and submitted for pattern recognition processing in a step S250.

During step $250 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S251.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52¢ illuminates briefly to proﬁde a visual indicator to the operator that no match
was identified and the value of the rt;,co gnition time-out counter is reset to the value zero
and restarted as shown in a step S244. The green light-emitting diode 52a is then
activated and remains illuminated as shown in step $245 and the speech recognition
circuit 50 executes software to enter a pattern generating mode, returning to a step S246
and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps $246, S247 and S248.

If a match for the acquired pattern is identified in a step S251, the speech
recognition circuit 50 software identifies the instruction associated with the matching
recognition vocabulary set mmmahd, and issues a prompt, which may be a speech
synthesis prompt, an audio sound c;‘r light-emitting diode indication, in a step S252 to
identify the appliance category name recognized. The speech recognition circuit 50 then
outputs a signal to the infrared conmtrolling circuit 70, using output 68 pins to
communicate the appliance category selection command in a step S253. The infrared
controlling circuit 70 receives the signal and responds by making the memory section

associated with the appliance category selected available for access in a step S254. The
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infrared controlling circuit 70 then sets equal to value zero and restarts the programming
time-out counter in a step S256.

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to enter a pattern queuing recoguition mode as shown in a step S257 and to
activate the digits recognition set as shown in step S258. If the appliance category name
identified in step S252 is incorrect, step S255 shows that the programming time-out
counter is allowed to expire as shown in step S292, before returning to step S204 in FIG.
12a and beginning the process again.

As shown in steps S257 and S258 in FIG. 13a, the speech recognition
circuit software executes a pattern queuing routine and activates the digit name
recognition vocabulary set. For example, the digit name recognition set may be
comprised of such voice command options as “zero,” “one,” “two,” ... “nine” among
which the user may select. |

As defined previously, a time-out counter is set to value zero and started

when the pattern queuing recognition mode is activated as shown in a step $260 in FIG.

" 13b. Also at this time, a pattern counter and a queue counter are set to value zero in a

step S261. The user selects an appliance code from a listing of the universal library of
code supplied with the system and issues a spoken command identifying the first digit
of the code when prompted by an illuminated green light emitting diode 52b as shown
in a step S262.

The pattern counter value isrincremented each time after a pattern is
generated until a maximum pattern counter value MAXC is attained. In this manner each
pattern counter number value is representative of a single generated pattern and the
maximum number attained by said counter is equal to the number of patterns generated.
The value MAXC represents the maximum number of patterns the routine will generate
before terminating the pattern generation process and beginning a speech recognition
process. The minimum value for the pattern counter before the routine will generate

speech recognition processing is one. If no patterns are generated within the time
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allowed, then the software returns to the default continuous listening mode as described
later.

The queue counter is utilized in a similar manner to the pattern counter,
except that it is used to track operation instructions identified during a speech recognition
process. As a match is identified for an unknown pattern during the pattern recognition
process, the operation instruction of the associated recognition vocabulary set command
determined to be the best match is queued into memory until all generated patterns are
processed through the speech recognition process. In this manner each queue counter
number value is representative of an operation instruction now associated with a single
generated patiern and is useful in retaining sequential order during the storage and
retrieval of said instruction from memory. The maximum value attained by said queue
counter is equal to the number of patterns generated. Un]m;)wn patterns for which no
match is identified during the speech recognition process are ignored, in which cases the
queue counter is not incremented.

Following the production of a visual prompt by the green light emitting
diode 52b in a step 8262,‘the speech recognition circuit 50 software begins a listening
routine (enters a state where it remains ready to generate a pattern) awaiting a voice
command in a step $263. As shown in steps S263, S264 and S265, the speech
recognition circuit 50 software remains within said routine until either a voicé command

is detected in a step $264 or the time-out counter value reaches the value TMAX2 in step

S$265. As shown in a step S266 a pattern is generated by the speech recognition circuit

50 when a voice command is detected in a step S264. Said generated unknown pattern
is queued into RAM 62 in a step S267.

As shown in a step S268, the value of the pattern counter is then compared
with the value MAXC. If the pattern counter value is less than the value of MAXC, then
the pattern counter value is incremented by one in a step S269 and the green light
emitting diode 52b provides a visual prompt in a step S262 for the user to submit another
voice command. This process conti;lues to cycle through these steps S262 through S269
until either the pattern counter reaéhes the value MAXC in step 8268, indicating the

maximum number of patterns allowable have been generated, or until a time-out occurs

Page 163 of 375



10

15

20

25

30

WO 01/46946 PCT/US00/35107

68

as described previously. If a time-out does occur at a step §265, the user allows the
programming time-out counter to expire as shown in step S292 in FIG. 13c, before
returning to step S204 in FIG. 12a and beginning the process again or allowing the
invention to automatically enter the default recognition mode.

Generated patterns are then submitted by the software for processing by
the pattern recognition algorithm in a step S270, one pattern at a time, in reverse order
from the pattern generation order.

If a match for an acquired pattern is identified in a step S271, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command and queues this operation instruction into RAM 62
in a step S272. The queue counter is then incremented by the value one in a step S273.
The pattern counter is then decremented by the value one in a step S274. The pattern
counter value is then compared to the value zero in a step S275 to determine if there are
any unknown patterns queued in RAM 62 which have not been submitted for speech
recognition processing. If the pattern counter value is not equal to zero, then the software

submits the next unknown pattern for speech recognition processing in a step S276 and

returns to step S270 to perform pattern recognition. The software continues to cycle

through steps S270 through step S276 until the pattern counter value is equal to value
zero in step S275. If a match for an ?.cqllired pattern is not identified in a step S271, the
pattern counter value is decremented by one in a step S274 before proceeding to step
s27s. '

‘When the pattern counter value is equal to value zero in step $275 in FIG.
13b, the software compares the queue counter value to the value zero in a step S280 in
FIG. 13c to determine if there are any operation instructions queued in the RAM 62. If
the value of the queue counter is not equal to the value zero, the softiware retrieves from
RAM 62 the operation instruction associated with the current value of the queue counter
in a step S282. The speech recognition circuit 50 executes said operation instruction in
a step S283 by sending a signal through the outputs 68 pins to the infrared signal
controlling circuit 70. The processing of said signal received by the infrared signal

controlling circuit is described later. The speech recognition circuit 50 software then
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decrements the queue counter value by the value one in a step S284.and returns to stép
S280 to determine if all operation instructions have been retrieved from RAM 62. The
éoﬂware continues to cycle through éteps 8280 through step S284 until the queue counter
value is equal to value zero in step S280 at which time the sofiware issues a prompt,
which may be a speech synthesis prompt, an audio sound or light-emitting diode
indication, in a step S281 to identify the appliance code recognized, and then enters the
default continuous listening mode as shown in a step S505 in FIG. 5.

As shown in a step S283, the operation instruction associated with the
recognized command is processed by the speech recognition circuit controller 60 to
determine an output signal to the infrared controlling circuit 70, which is sent via the
speech recognition circuit output 68 pins.

S285 identifies the processing steps performed within the infrared signal
controlling circuit 70. The signal from the speech recognition circuit output 68 pins is
received by inputs of the infrared signal controlling circuit 70 and processed to determine
an identifier associated with a recognized digit name in a step S286. The output from the
speech recognition circuit output 68 pins is equivalent to a signal generated when a
button is depressed on a keypad of a conventional remote control transmitter. Thus the
input to the controller of the infrared signal controlling circuit 70 is essentially the same
as received from keypad generated circuit connections which are well documented in
prior art. The controller of the infrared signal controlling circuit 70 stores the identifier
associated with the signal received in a memory location in a step S$287. Identifiers are
determined and stored for each instruction received from the speech recognition circuit
50 until all instructions are received. as determined in a step S288. The set of identifiers
are then analyzed by the controller Qf the infrared controlling circuit 70 to determine if
athey collectively comprise a valid appliance code in a step S289. If a valid code exists,
the remote control functions associated with that code are assigned to the previously
identified appliance category in a step S293 and the programming mode is terminated in
a step S294.

If the code is not valid, the code is not accepted in a step S290 and any

previously established code remains active. Light-emitting diode 52d illuminates in a
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5 step S§291 and the programming time-out counter is allowed to expire in a step S292.
FIG. 13c¢ also shows that, as the programming time-out counter is allowed to expire, the
time-out counter for the speech recognition circuit 50 is also allowed to expire, after
which the speech recognition circuit 60 executes sofiware stored in its ROM 61 to return
to a default continuous listening recognition mode.

10 Following the submission of the last signal to the infrared signal
controlling circuit 70, the speech recognition circuit controller 60 executes sofiware
stored in its ROM 61 to return to a default continuous listening recognition mode as .
shown in a steps S281 in FIG. 13c and a step S505 in FIG. 5. If the appliance category
name identified in step S281 is incorrect, the user may elect to press the setup button,
15 returning to step S204 in FIG. 12a and begin the process again.

INFRARED SIGNAL LEARNING

If the controller 60 detects an input corresponding to a depress of the learn
signal button shown in step 8209 in FIG. 12a, a signal is sent to the infrared signal
20 controlling circuit 70, using outpuf 68 pins to instruct the infrared signal controlling
circuit to enter infrared signal leaming program mode. As shown in step S300 in FIG.
14a, the controller of the infrared controlling circuit executes a learning program routine
from software stored within its ROM, which includes setting to value zero and starting
a programming time-out counter in a step S301. The signal learning program routine
25 . prepares the controller of the infrared signal controlling circuit 70 for subsequent receipt
‘ of a series of instructions. A first instruction identifies the intended appliance category,
which is then followed by instructions to enter infrared signal learning mode. As
indicated previously, learning remote controls are well documented in prior art, for
example as disclosed in U.S. Patent Nos. 4,905,279 and 5,959,751, hereby incorporated
30 by reference. The controller of the infrared controlling circuit illuminates red light-
emitting diode 52d in different manners to communicate the status of the signal learning

process to the user during this programming mode.
The speech recognizing circuit controller 60 executes code stored in ROM

61 to enter a response prompting recognition mode for appliance category selection
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shown in step S302. The speech recognition circuit 50 software executes a response
prompting routine and activates tﬁe appliance category name recognition vocabulary set
as shown in step S303. As defined previously for speech recognition modes, a time-out
counter is set to zero and started in a step S304 when the response prompting recognition
mode is activated. The user is then expected to select a voice command from the
appliance category name recognition set and respond when prompted by a speech
synthesis prompt, an audio sound and/or the illumination of a green light emitting diode -
52a as shown in a step S305. As indicated previously, the appliance category name
recognition set may be comprised of such voice command options as “television,”
“video,” “satellite,” and “cable” among which the user may select.

Following the pron'1pting of the user, the software enters a pattern
generating mode in a step S306, waiting for a voice command to be detected. If a
maximum allowed time-out value TMAXD is attained before a voice command. is

detected, the software will terminate the response prompting routine and return to a

~ default continuous listening recognition mode, and the programming time-out counter

is allowed to expire as shown in step S292 as shown in FIG. 13c. Until time TMAXD
has expired, the speech recognition circuit remains available to generate a pattern when
a voice command is detected as shown in steps S306, S307 and S308. If a voice
command is detected in a step S308, a pattern is generated in a step S309 and submitted
for pattern recognition processing in a step S310.

During step $310 the acquired unknown pattern is anaiyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the referencé commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S311.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero

and restarted as shown in a step S304. The green light-emitting diode 52a is then
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activated and remains illuminated as shown in step S305 and the speech recognition
circuit 50 executes software to enter a pattern generating mode, returning to a step S306
and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps S306, S307 and S308.

If a match for the acquired pattern is identified in a step S311, the speech
recognition circuit 50 software identifies the instruction associated with the matching
recognition vocabulary set command, and issues a prompt, which may be a speech
synthesis prompt, an audio sound or light-emitting diode indication, in a step S312 to
identify the appliance category name recognized. The speech recognition circuit 50 then
outputs a signal to the infrared controlling circuit 70, using output 68 pins to
communicate the appliance category selection command in a step S313. The infrared
controlling circuit 70 receives the signal and responds by making thé memory section
associated with the appliance category selected available for access in a step S314. The
infrared controlling circuit 70 then sets equal to value zero and restarts the programming
time-out counter in a step S317. ‘

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to enter a default recognition mode and to activate a default recognition set as
shown in a step $320 in FIG. 14b. Ifthe appliance category name identified in step S312
is incorrect, step S316 shows that the programming time-out counter is allowed to expire
as shown in step 8292 shown in FIG. 13c, before returning to step S204 in FIG. 12a and
beginning the process again. FIG. 13c also shows that, as the programming time-out
counter is allowed to expire, the time-out counter for the speech recognition circuit 50
is also allowed to expire, by reaching the value TMAXD, after which the speech
recognition circuit 60 executes soi;tware stored in its ROM 61 to return to a default
continuous speech recognition mode.

As indicated above, once the appliance category is identified and
communicated to the infrared signal controlling circuit 70, the speech reco gnition circuit

controller 60 executes software stored in its ROM 61 to enter a default reco gnition mode
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and to activate a default recognition vocabulary set as shown in a step $S320 in FIG. 14b.
This default recognition vocabulary set is made available to enable the user to navigate
the recognition vocabulary structure via spoken commands to identify a command with
which to associate the next infrared signal to be learned.

- As described previously for speechrecognition modes, arecognition time-
out counter is set to zero and started in a step S321 when the default recognition mode
is activated. The user is then expected to select a voice command from the default
recognition vocabulary set and respond when a green light emitting diode 52a is
illuminated as shown in a step $322. The default recognition vocabulary set may be
comprised of such voice command options as “power,” “channel,” “change,” “volume,”
“sound,” “control” and “private” among which the user may select.

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step $322, the software enters a mode where it is available for
pattern generating in a step S323, waiting for a voice command to be detected. If a
maximum allowed time-out value TMAXL is attained before a voice command is
detected, the software will terminate the speech recognition routine and returnto a default
continuous listening recognition mode, and the programming time-out counter is allowed
to expire as shown in step $292 shown in FIG. 12¢. Until time TMAXL has expired, the
speechreco gniﬁon circuit remains available to generate a pattern when a voice command
is detected as shown in steps S323,.i8324 and S325. If a voice command is detected in
a step S325, a pattern is generated in a step $326.

-'As shown in a step S327, the acquired unknown pattern is analyzed by the
speech recoghiﬁon circuit controller 60, utilizing a recognition algorithm stored in its
ROM 61'l‘,'-to"ide;tefmihed if it can be classified as a match with any. of the reference
commaﬁds within the default recognition vocabulary set and ifthe likelihood of correctly
recognizing the unknown pattern exceeds a predetermmed threshold. The result of this
comparison is identified in a step §328: .

Ifa match for the acqmred pattern is not identified, the red hght—emlttmg

......

was 1dent1ﬁed and the value of the reco gn_mon tlme—out counter is reset to the value Zero
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and restarted as shown in a step 8321. The green light-emitting diode 52a is then
activated and remains illuminated as shown in step S322 and the speech recognition
circuit 50 executes software to enter a pattern generating mode, returning to a step S323
and waiting for a voice command to be detected. As previously indicated, until time
TMAXI has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps S323, S324 and S325.

If a match for the acquired pattern is identified in a step S328, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command in a step S329 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a different
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit output 68 pins. If the instruction is to activate a different
recognition vocabulary set, step S330 shows that the routine returns to a step S320. The
user may continue to navigate through different linked, recognition vocabulary sets until
a voice command is recognized that is associated with a remote control function that is
associated with a read/write memory 72 location. If the operation involves sending a
signal to the infrared signal controlling circuit as shown in a step S331, said signal
communicates an instruction for a remote control function type that is assoéiated with a
memory location within read/write memory 72, controlled by the infrared signal
controlling circuit 70. The contrbller of the infrared signal controlling circuit 70
identifies said memory location and targets this memory location for st‘orage of an
infrared code to be received as shown in a step S332.

The controller of the infrared signal controlling circuit 70 activates ared
light-emitting diode 52d in a step S333 to prompt a user that it is ready to receive a
transmitted infrared code and enables one or more of its input pins to detect and receive
signals generated by the infrared receiver 71, which is electrically connected to one or
more of said input pins. For one embodiment of the invention, infrared receiver 71 is a
commercially available photo IC capable of providing digital output to the controller of
the infrared signal controlling circuit 70. Alternative schemes, utilizing other infrared

light detecting devices with or without signal processing circuitry, may also be used as
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the IR receiver 71. As shown in a step S334, the infrared signal is received from the IR
receiver 71 of the present invention by the controller of the infrared signal controlling
circuit 70 as digital data. The controller of the infrared signal controlling circuit 70
decodes and converts the received digital data into a control code format and stores the
resulting control code into a memory location within read/write memory 72, controlled
by the infrared signal controlling circuit 70. The memory location is associated with the
remote control function type associated with the recognized voice command spoken by
the user.

The controller of the infrared signal controlling circuit 70 activates a red
light-emitting diode 52d in a step S335 to inform the user if the infrared signal learning
process was capable of successfully receiving, formatting and storing the infrared signal
or not. This red light-emitting diode 52d provides prompts in different manners to
distinguish between a successful learning process and a process during which an error
was encountered. A successfully learned and stored infrared signal may be later
transmitted by the invention while in an operation mode upon recognition of the voice
command with which the leémed infrared signal is associated.

Following an attempt to learn an infrared signal, the controller of the
infrared signal controlling circuit executes software stored within its ROM to reset to
value zero and start the programming time-out counter, returning to a step S317 shown
m FIG. 14a. Also, following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to return to the default recognition mode and reset the value TMAXL to zero
as shown in steps S331 and $320. As shown in a step S336, a user may elect to either
return to the previous process steps to repeat a previously failing signal learning attempt
or to attempt to learn additional infrared signals or the user may elect t.o allow the
programming time-out counter of the infrared signal controlling circuit 70 to expire as
shown in step $292 shown in FIG. 12c.

After the time-out counters have reached their respective maximum
values, the invention exits this setup programming mode and enters a éiefault recognition

mode, where it becomes available to receive spoken commands from the user and
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respond by transmitting infrared control signals to appliances, including any infrared

signals learned during a infrared signal learning setup process as described above.

VOICE TRAINING

Ifthe controller 60 detects an input corresponding to a depress of the narne
command button shown in step S211 in FIG. 12a, a speaker dependent command voice
training routine is initiated and executed by said controller as shown in a step S340 in
FIG. 15. This training routine generates and stores into read/write memory 54 a user-
specific reference pattern for each voice command to be included in a speaker dependent
recognition vocabulary set. The speech recognition circuit controller 60 executes
software stored in its ROM 61 to set to value zero and start a training program time-out
counter as shown in a step S341. ‘

Following the prompting of the user by a speech synthesis prompt,. an
audio sound and/or the illumination of a green light emitting diode 52a in a step S342,
ﬂle_ software enters a mode where it is available for pattern generating in a step S343,
waiting for a voice command to be detected. If a maximum allowed time-out value
TMAXY is attained before a voice command is detected, the software will terminate the
voice training as shown in step $345 and enter a default speech recognition operation
mode which is described previously. Until time TMAXYV has expired, the speech
recognition circuit remains available to generate a pattern when a voice command is
detected as shown in steps S343, S3;44, S345 and S346. If a voice command is detected
in a step S344, a pattern is generated in a step S346.

One embodiment of the invention executes a speaker dependent reference
pattern generation algorithm that is well known to those familiar with speech recognition
art. The algorithm involves the generation of a pattern each time a voice command is
spoken by a user. A pattern is a compact representation of the significant acoustic
information in a voice command word or phrase. A reference pattern may be, for
example, created by averaging patterns generated as the voice command is spoken two
or more times. The reference pattern is then stored in a read/write memory 54. As

shown in a step $347 and S348, the first pattern generated is stored into a read/write
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memory 54 location. The user is then prompted in a step S349 to repeat the voice
command, returning to step S341 and continuing through step S346 to perform the
patteni generation process for the repeated voice command.

Following the generation of the second pattern, the second pattern is then
compared to the first pattern which is stored in read/write memory 54 to determine if the
two patterns match sufficiently to satisfy a predetermined matching criteria as shown in
a step S350. If the matching criteria is not satisfied, the two patterns are determined to
not match, and the first pattern generated is replaced by storing the second pattern
generated into the previously identified read/write memory 54 location, and thus
overwriting the first pattern. The user is then prompted in a step S349 to repeat the voice
command, returning to step S341 and continuing through step S346 to perform the
pattern generation process for the repeated voice command. As shown by steps S341
through S350 this process cycle may be continued until two patterns are genérated which
are capable of meeting said matching criteria. ‘ .

Once two patterns are generated which are capable of meeting said
matching criteria, a reference pattern is generated as shown in step S351. A pattern
recognition routine is then exccute(i to compare the resulting reference pattern to any
other previously generated referencé patterns within the intended recognition vocabulary
set which are stored in read/write memory 54 to determine if the new reference pattern
is sufficiently different than said previously generated reference patterns. This
comparison is perforﬂled to prevent the acceptance of similar voice commands, which
may reduce the recognition accuracy rate. The comparison may calculate distance
measurements of the fit of the newly generated reference pattern to the previously
generated reference patterns within the intended recognition vocabulary set. The distance
measurements between the newly generated reference pattern and the closest matching
previously generated reference pattern(s) may then be compared to a predetermined
comparison criteria to determine t:he degree of similarity. If the newly generated
reference pattern is too similar to an existing reference pattern, the newly generated
reference pattern is rejected, and the user is prompted in a step S353 to selec‘:t a different .

voice command name, returning to step S341.
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If the newly generated reference pattern is not found to be too similar to
an existing reference pattern, the newly generated reference pattern is compressed and
stored into read/write memory 54 as shown in a step S354. In a step S355, the speech
recognition circuit controller 60 executes software stored in its ROM 61 to determine if
sufficient caI;acity remains in read/write memory 54 to allow additional voice commands
to be trained. If there is sufficient capacity in the memory 54, the system returns to step
S341, where the user is prompted to enter another voice command by a speech synthesis
prompt, an audio sound and/or the illumination of a green light emitting diode 52a. If
the user desires to exit this voice training mode, the user allows the training program
time-out counter to expire as shown in a step S356. Ifthere is insufficient capacity in the
memory 54, the user is inférmed accordingly by a ‘speech synthesis prompt, an audio
sound and/or the illumination of a red light emitting diode 52¢ and the training program
terminates.

The contents of the read/write memory 54 may be erased by depressing
and simultaneously holding the name command button and the code button for a brief
period of time. Depressing and momentarily holding two predetermined
buttons on keypad 51 may cause the address pointer for the read/write memory 54 to be
set to zero, allowing any data previbusly stored within said memory to be overwritten
during subsequent write operations to said memory. This enables a user to effectively
“erase” this memory and store different data in a form of speech command reference
pattern data and macro program instruction data.

The read/write memory 54 utilized in the preferred embodiment of the
present invention may be a commercially available I’°C™ Serial EEPROM, for example
a model number 24L.C64 available from MicroChip Technology Inc. and described in a
data sheet entitled; 24AA64/241.C64 64K I?’C™ CMOS Serial EEPROM, document
number DS21189C published by MicroChip Technology Inc. copyright 1999, pages 1-

12, available from MicroChip Technology Inc., hereby incorporated by reference. When
the two said buttons are simultaneously depressed, two input pins 68 of IC 55 which are
electrically connected to said buttons are brought to a logical low state. The software

stored in ROM 61 of the speech recognition circuit 50 executes a program which detects
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this condition and responds by setting the address pointer for the next available address
location for memory 54 to value zero and storing this value in the predetermined address
pointer location of said memory 54. The next attempt by the speech recognition circuit
software to store data to said memory 54 will retrieve the value of the address pointer for
the next available location from said predetermined location within memory 54, and
interpret the value zero as an instruction to begin storing data in the first address

configured to accept data.

MACRO PROGRAMMING

If the controller 60 detects an input corresponding to a depress of the
macro button shown in step $213 in FIG. 12a, a macro programming routine is initiated
and executed by said controller as shown in a step S360 in FIG. 16a. As indicated in a
step 8361, the system executes an a;ppliance category selection routine as described in
step S220 in FIG. 12b to idgntify the appliance category from which the macro will be
activated when the macro name is later recognized by the speech recognition circuit 50
as a voice command. If the appliance category name identified during the executfon of
the appliance category selection routine is incorrect, step $362 shows that the user may
elect to press the setup button, returning to step S204 in FIG. 12a and begin the process
again. '

If the appliance category name identified during the execution of the
appliance category selection routine is correct, the user allows the software routine to
continue. A step S362 shows that the software enters a speaker dependent recognition
mode in a step 8363 and a speaker dependent recognition vocabulary set is activated in
a step S364. The speaker dependent recognition vocabulary set activated may contain
one or more macro names, and possibly other speaker dependent voice commands for
non-macro uses, previously trained by the user in accordance with the process steps
described in FIG. 15. The speech recognition circuit controller 60 executes software
stored in its ROM 61 to set to value zero and start a recognition time-out counter as

shown in a step S365.
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Following the prompting of the user by a speech synthesis prompt, an
audio sound and/or the illumination of a green light emitting diode 52a in a step S366,
the software enters a mode where it is available for pattern generating in a step $S367,
waiting for a voice command to be detected. If a maximum allowed time-out value
TMAXM is attained before a voice command is detected, the software will terminate the
macro programming routine as shown in step S368 and the user may elect to press the
setup button, returning to step S204 in FIG. 12a and begin the process again. Until time
TMAXM has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps S367, S368, and S369. If
a voice command is detected in a step S369, a pattern is generated in a step S370 and
submitted for pattern recognition processing in a step S371.

During step S371 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this ’compan'son
is identified in a step S372.

If a match for the acquired pattern is not identified a red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified in a step 8373 and r‘etums to step S365 to set to value zero and start a
recognition time-out counter. The software then re-enters a mode where it is available
for pattern generating, waiting for a voice command to be detected. As previously
indicated, until time TMAXM has expired, the speech recognition circuit remains
available to generate a pattern when a voice command is detected as shown in steps S367,
S368 and S369.

If a match for the acquired pattern is identified in a step S372, the speech
recognition circuit 50 software identifies aread/write memory 54 location associated with
the matching recognition vocabulary set command in a step S374. Said memory 54
location is used to store the sequenc'é of commands instructions to be associated with the

macro name identified by the preceding voice command. As shown in a step S375, the
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software executed by the speech recognition circuit controller 60 then activates the
default recognition mode associated with the appliance device type previously selected.

As indicated previously, once the macro name is identified, the speech
recognition circuit controller 60 executes software stored in its ROM 61 to enter a default
recognition mode and to activate a defanlt recognition vocabulary set as shown in a step
S381 in FIG. 16b. This default recognition vocabulary set is made available to enable
the user to navigate the recognition vocabulary structure via spoken commands to
identify a voice command for which the associated instruction is to be stored within the
read/write memory 54 location associated with said macro name voice command.

As described previously for speech recognition modes, a recognition time-
out counter is set to zero and started in a step S382 when a recognition mode is activated.
The user is then expected to select a voice command from the default recognition
vocabulary set and respond when prompted by a speech synthesis prompt,. anaudio sound
and/or the illumination of a green light emitting diode 52a as shown in a step S383. As
also indicated previously, the default recognition vocabulary set may be comprised of
such voice command options as “power,” “channel,” “change,” “volume,” “sound,”
“control” and “private” among which the user may select.

Following the prompting of the user by the illumination of a green light
emitting diode 52aina step S383, the software enters a mode where it is available for
pattern generating in a step S384, waiting for a voice command to be detected. If a
maximum allowed time-out value TMAXM is attained before a voice command is
detected, the software will return to a known default continuous listening recognition
mode and the user may continue generating the macro as shown in step S385. Until the
time TMAXM has expired, the speech recognition circuit remains available in the active
recognition mode to generate a pattern when a voice command is detected as shown in
steps S384, S385 and S386. Ifa voice command is detected in a step $386, a pattern is
generated in a step S387.

As shown in a step S388, the acquired unknown pattern is analyzed by the
speech recognition circuit controller 60, utilizing a recognition algorithm stored in its

ROM 61, to determined if it can be classified as a match with any of the reference
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commands within the active recognition vocabulary set and if the likelihood of correctly
recognizing the unknown pattern exceeds a predetermined threshold. The result of this
comparison is identified in a step S389. |

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified as shown in a step S390 and the value of the recognition time-out counter
is reset to the value zero and restarted as shown in a step S382. The green light-emitting
diode 52ais then activated and remains illuminated as shown in step S383 and the speech
recognition circuit 50 executes software to enter a pattern generating mode, returning to
a step S384 and waiting for a voice command to be detected. As previously described,
unti] the time-out counter value of the currently active recognition mode reaches its
respective maximum valve, the speech recognition circuit remains in the active
recognition mode available to generate a pattern when a voice command is detected as
shown in steps S384, S385 and S386.

If a match for the acquired pattern is identified in a step S389, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command in a step S391 and determines if the operation is to '
send an instruction to the speech recognition circuit controller 60 to activate a different
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit output 68 pins. If the instruction is to activate a different
recognition vocabulary set, step S391 shows that the routine returns to a step S380 to
enter the appropriate recognition mode and activate the recognition vocabulary set
associated with the recognized voicé command in step S381. The user may continue to
navigate through different linked, recognition vocabulary sets until a voice command is
recognized that is associated with an instruction to output a signal to the infrared
controlling circuit 70.

Ifa voice command is recognized that is associated with an instruction to
output a signal to the infrared controlling circuit 70, the associated instruction is stored
within the read/write memory 54 location associated with said macro ﬁame voice

command as shown in a step §392. In the memory 54 location sequentially following
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the memory location where the instruction is stored, an end marker instruction may be
automatically stored by the speech recognition circuit 50 software as shown in step $393.
The user must then determine if this is the last instruction to be added to the macro
program or not. If another instruction is to be added, the user must determine if it is
desirable to insert a time delay between the execution of the currently identified
instruction and a following macro instruction to be selected. As shownina step‘ S394,
if the insertion of a time delay is desirable, the user may depress a keypad 51 designated
as a time delay button one or more times, where each button depress increases the length
of the time delay by a brief period (typically 0.5 seconds or less) by storing one or a
series of time delay instructions within the read/write memory 54 location associated
with said macro name voice command as shown in a step $395. The time delay
instructions are stored into said memory 54 location in a section sequentially following
the section of the instruction previously identified via voice command.

If the user determines that another instruction is be added to the macro
program, then the user depresses the macro button as shown in a step $396, the software
returns to a step S375 shown in FIG. 16a, and the software executed by the speech
recognition circuit controller 60 then activates the default recognition mode associated
with the appliance device type previously selected. As indicated previously, this default
recognition vocabulary set is ﬁade available to enable the user to navigate the
recognition vocabulary structure via spoken commands to identify another voice
command for which the associated instruction is also to l;e stored within the read/write
memory 54 location associated with said macro name voice command.

Egch additional instruction added to amacro is stored in the same memory
54 location as that of the previously stored end marker instruction, which was stored by
the software after the previous macro instruction was stored, thus ovér-writing the end
markers. This process for adding instructions to said memory location 54 associated with
said macro continues until the user determines the last instruction has been identified via
voice command. At this time, the user depresses a keypad 51 button designated as a
program completion button as shown in a step S397 to instruct the speech recognition

circuit controller 60 to execute software stored in its ROM 61 terminate the macro
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programming routine and enter the default recognition mode associated with the
previously identified appliance category as shown in step S398.

The macro program resulting from this process is stored in a read/write
memory 54 location comprised of multiple, sequential bytes of memory. Each byte may
contain an instruction to output a signal to the infrared controlling circuit 70, an
instructic;n to execute a time delay, or an instruction in the form of an end marker to
instruct the speech recognition circuit controller 60 software that the last macro
instruction has been retrieved. When a macro name is spoken by a user and recognized
by the speech recognition circuit controller 60 software, said software retrieves and
sequentially executes each of the instructions stored within the read/write memory 54
location associated with said macro name in the same order which the instructions were
stored. .

Within this macro programming software routine, the use of keypad 51
buttons other than the macro button, such as the code button and signal iearning button,
may be used for such functions as time delay insertion and end marker insertion into the
macro sequence. This approach allows for a reduction of the required button count, and
is particularly useful for such relatively infrequently used functions as those identified
above.

Reference is made to FIG. 17 which shows the power supply circuit 90
in greater detail than that shown in FIG. 1. This circuit is described previbusly in the
section describing the process steps of FIG. 12a.

DESCRIPTION OF OPERATION

Once successfully setup, the present invention typically remains in a
sound activation mode until sound pressure exceeding a defined threshold (sound
activation sensitivity setting) initiates a “wake up” event. Once the oscillator is started
and stabilized, the system enters a continuous listening defanlt recognition mode awaiting
detection and recognition of one of the default menu words associated with a selected

target appliance.
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Control functions for the target appliance can then be activated via voice
commands. Once an appliance has been selected, its default menu remains the active
recognition vocabulary set until changed by the user. Voice commands may then be
selected from the available recognition vocabulary set. The vocabulary options made
available by the default menu vary depending upon the category of the appliance selected
(for example, a VCR may have different options available than a TV). Voice commands
may instruct the invention to initiate a control signal to the target appliance or activate
a function sub-menu in the form of a different recognition vocabulary set (which may
include access, for example, to different appliance control functions, macro functions,
speaker dependent commands or device selection commands).

The unit then remains in a continuous listening default reco gnition mode
for a defined period of time or until a defined number of consecutive unsuccessful
recognition attempts occur, whichever occurs first. If any default menu word is
recognized, the invention executes the appropriate command. Ifno default menu words
are recognized, the unit retuins to sound activation mode. Upon returning to default
recognition mode from sound activation mode, the software remains in default
recognition mode until a defined period of time where no recognition (successful)
activity has elapsed after the last recognized command (a “user settling period™) or until
a defined number of consecutive unsuccessful recognition attempts occur, whichever
occurs first.

When in a continuous listening default recognition mode, a green LED
S2a remains illuminated to provide a visual cue to the user when the device is ready to
receive commands for recognition and a red LED 52¢ will illuminate when unavailable.
Following activation from sound activation mode, the invention returns to the default

menu of the most recently selected appliance.

Default Menu Vocabulary for a Television:
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5 As an example, Table 1 below identifies seven words comprising a default
menn recognition vocabulary set available for a television. Fig. 5 shows the process

steps associated with the sofiware executed during this mode.

Ifthe speaker independent command “Power’ is recognized, the invention
transmits the IR signal for the Power command, turning the currently controlled

10 appliance on or off.

Recognition Vocabulary - Television

15 Power

Table 1

Table 2 below identifies words (digit names) comprising a channel
number recognition vocabulary set. If the word “Channel” is recognized, a pattern

20 queuing routine is initiated, as shown in FIG. 9, and makes the following speaker

independent sub-menu available for recognition:

25

30

35
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Table 2

The green LED 52a then prompts a user to say a digit name. After
detecting the first digit, the invention’s green LED 52b then quickly prompts the user for
another digit name. In one embodiment of the invention, the routine prompts the user for
up to 3 digit names. If a second digit (or third) is not detected within a predetermined
perlod of time, the invention performs the speech recogmtlon process and transmlts the
IR 31gna1(s) assomated w1th any recognized channel number names and returns to the
default recognition 1 mode ‘

Table 3 below identifies words comprising a directional channel changing
recognition i%ocabulary set. If the word “Change” is recognized, the mvgntton enters a
response prompting recognition mode as shown in FIG. 8 and the follo&;ving speaker

independent sub-menu is made available for recognition:

Recognition Vocabulary - Television

Table 3

“Up” and “Down” are instructions to advénce forward or in reverse order
to the next sequentially available channel number, respectively. “Back” is an instruction
to return to the channel number established prior to the current channel number.

" If the words “Up,” “Down” or “Back” are recognized, the invention
transmits the associated IR signal associated with the indicated channel directional
change and awaits, for a predetermined period of time, for another Up/Down/Back
command before returning to the default menu recognition mode. This sequence

continues until no Up/Down/Back commands are recognized within said predetermined
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period of time of a previous command, at which time the software returns to the default
menu recognition mode.

Table 4 identifies words comprising the volume changing recognition
vocabulary set. If the word “Volume” is recognized, the invention enters a response
prompting recognition mode as shown in FIG. 8 and the following speaker independent

sub-menu is made available for recognition:

) Recog;liﬁon Vocabulary - Television

Table 4

“Up” and “Down” are instructions to increment or decrement the volume
level, respectively. Ifthe words “Up” or “Down’ are recognized, the invention transmits
the associated IR signal associated with the indicated volume level change and awaits,
for a predetermined period of time, for another Up/Down command before returning to
the default menu recognition mode. This sequence continues until no Up/Down
commands are recognized within said predetermined period of time of a previous
command, at which time the sofiware returns to the default menu recognition mode.

Table 5 below identifies a word in the default recognition vocabulary for
the muting function. If the word “S_oumf ’ is recognized, the invention transmits the IR
signal for the muting command and returns to default recognition mode.

Table 5

Table 6 below identifies the words comprising the device selection/control

recognition vocabulary set. If the word “Control” is recognized, the invention enters a
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response prompting recognition mode as shown in FIG. 8 and the following speaker

independent sub-menu is made available for recognition:

Recognitioh Vocabulary - Television

Table 6

If the words “Television,” “Video,” “Satellite” or “Cable Box” are
recognized, the invention makes the specified appliance type available for subsequent
control.

If the word “Switch” is recognized, the invention transmits an IR signal associated with
the “TV/Video” switching function and returns to the default recognition mode.

If the word “Power” is recognized, the sofiware returns to response

‘prompting recognition mode, awaiting a repeat of this command to ensure the invention

isnot accidentally powered down. If a second word “Power’ istecognized, the invention
utilizes a speech recognition circuit S0 input/output 68 pin to activate a switch 93 to
disconnect the power source from the power supply circuit 90. Manually depressing a
power button is required to re-activate the invention.

Table 7 below indicates how a speaker dependent vocabulary recognition
set sub-menu may be accessed if speaker dependent vocabulary words have previously
been trained. If{he word “Private” is recognized, the sofiware enters speaker dependent
recognition mode and makes a recognition vocabulary set containing speaker dependent
function names, device names and macro names available for recognition. It should be
noted that this recognition vocabulary set remains empty until the user has entered

speaker dependent names via the voice training setup process shown in FIG. 15. The
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recognition of any speaker dependent voice command causes the software to execute the
instruction(s) associated with the recognized command, including the transmission of any
associated IR signals, and remainl in speaker dependent recognition mode awaiting
another command from this recognition vocabulary set. If no words are detected for a
predetermined period of time or if a predetermined number of consecutive recognition
error occur, the software automatically returns to a continuous listening default

recognition mode, awaiting speaker independent commands.

Table 7

Default Menu Vocabulary for Video:

In addition to the default recognition vocabulary set commands available
for a “Television,” the device selection of “Video” (VCR, DVD, etc.) may also make
voice commands named “Play,” “Stop,” “Pause,” “Record,” “Rewind’ and “Fast
Forward” available. If any of these are recognized, the invention transmits the IR signal
associated with the indicated function and returns to continuous listening default
recognition mode. The voice command “Record”, however, is an exception. Ifthe word
“Record” isrecognized, the software returns to recognition mode awaiting arepeat of this
command to ensure there is no unintentional recording onto the media within the VCR

or other such device.
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Macros:

As described previously, a user has the option of creating one or more
macros, where a single speaker dependent word command may produce a series of
infrared signal transmissions to one or more target appliances. For example, the voice
command “HBO’ may generate infrared signals for digits “1,” “2,” and “3,” causing the
TV to change to channel nﬁmber “123.” FIG. 16a and FIG. 16b describe the macro
programming process in detail.

Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. Thus, it is to be understood that, within the
scope of the appended claims, the invention may be practiced otherwise than as
specifically described above. For example, the circuitry and related software disclosed
herein may be otherwise integrated and/or combined differently than represented by the
embodiments of this invention. For example, one such alternate approach may involve
providing direct electrical connections between predetermined speech recognition circuit
IC output pins 68 and remote control controller IC 76 input pins. For this example,
software executed by the speech recognition circuit 50 may emulate the signals output
by the output by the output pins of a conventional remote control controller when one of
its keypad buttons are depressed, whereby the remote control controller output pins are
generally electrically connected to re:mote control controller input pins. Other approaches
may integrate the features of this in\‘/ention differently than disclosed therein into one or
mdre microcontrollers, processors, digital signal processors (DSP), application-specific

integrated circuits (ASIC) and the like.

In addition, the hands-free voice-opecrated remote control transmitter
software is not limited to executing a speaker independent, continuous listening default
recognition mode. For example, a setup process may be provided where a user is

prompted to train speaker dependent words in a manner which would generate a speaker

' dependent vocabulary structure similar to the speaker independent vocabulary structure

disclosed for the present invention.
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5 Furthermore, the software executed by the present invention may be
adapted to guide a user through controlled appliance setup processes, for example
programming a VCR with or without VCR-PLUS® capability to record a televised

program, in a prompt -driven manner.

Moreover, sound-activation circuitry utilized by the present invention is

10 not limited to use of inverting Schmitt trigger circuits. Similar circuitry capable of
performing amplification and compérator operations, such as that based upon one or

more operational amplifiers, may also be used. Furthermore, the mode of activation of

the present invention is not limited to sound activation. Similar schemes, for example,

such at those utilizing light detection circuitry or motion detection circuitry may also be
15 used.
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CLAIMS

1. A voice actuated control system for controlling appliances

comprising:
a microphone for receiving audio signals;

a speech recognition system for receiving audio signals; said speech
recognition system having a low power sound activation mode for detecting the
presence of audio signals and a speech recognition mode for decoding said audio
signals and generating control signals for contrblling one or more appliances, said
speech recognition system including a circuit for switching between said sound
activation mode and a speech recognition mode as a function of the amplitude of said
audio signals; and

an appliance control circuit which includes a transmitter, said

appliance control unit for receiving said control signals from said speech recognition

system and generating and transmitting an appliance control signal to a selected
appliance.

2. The voice actuated system as recited in claim 1, wherein said
transmiftter is configured to wirelessly transmit appliance control signals to said
selected appliance '

3. The voice actuated system as recited in claim 2, wherein said

transmitter is an infrared transmitter.

4. The voice actuated system as recited in claim 2, wherein said

transmitter is an RF transmitter.

5. A voice actuated control system for controlling one or more

appliances, the control system comprising:

a microphone for receiving audio signals and converting said audio

signals to electrical signals;
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an audio circuit for receiving said electrical signals from said
microphone and coupling said microphone to a sound activation circuit in one or

more modes including a sleep mode and a speech recognition mode;

a sound activation circuit coupled to said microphone in a sleep mode

" configured to detect when electrical signals from said microphone exceed a -

predetermined threshold and generate a wake-up signal to said speech recognition

circuit, causing circuit to switch to said speech recognition circuit, and;

a speech recognition circuit having one or more modes of operation
including a speech recognition mode for generating first control signals when the
electrical signals from said microphone represent one or more predetermined
command signals or alternatively generating a sleep signal to cause said audio circuit
to return to sleep mode after a predetermined time period when no command signals

are detected; and

an appliance control circuit for receiving said first control signals from
said speech recognition circuit and generating second control signals to cause the

appliance to perform the desired command.

6. The control system as recited in claim 5, wherein the appliance
control unit is configured to wirelessly transmit said second control signals to said

select appliance.

7. The control system as recited in claim 6, wherein said second

control signals are RF signals.

8. The control system as recited in claim 7, wherein said second

control signals are infrared signals.

9. A voice-activated control system for controlling one or more

selected appliances, the control system comprising:

a voice recognition system for receiving representative voice signals

and converting said representative voice signals to one or more command signals for
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controlling one or more selected appliances, the voice recognition system including a .

plurality of linked speech recognition vocabulary sets.

10. The voice activated control system as recited in claim 9, wherein

at least one of said linked speech vocabulary sets is speaker dependent.

11. The voice activated control system as recited in claim 9, wherein

at least one of said linked speech vocabulary sets in speaker independent.

12. A voice recognition control system for controlling appliances, the

control system comprising:
a microphone for receiving audio signals;

a speech recognition system for receiving audio signals from said
microphone and converting said audio signals to control signals for controlling é
selected appliance, the speech recognition system having a sound activation low
power mode for detecting the presence of audio signals; a speech recognition mode
for decoding said audio signals and generating control signals and generating control
signals for controlling an appliance; and a mute mode for the selected appliance in

order to reduce background noise.

13. The voice recognition control system as recited in claim 12,
wherein said voice recognition system is configured to enable said MUTE mode by

way of a voice command.

14. The voice recognition system as recited in claim 12, wherein said

MUTE mode include a plurality of submodes

15. The voice recognition system as recited in claim 14, wherein one

of said submodes is an OFF mode.

16. The voice recognition system as recited in claim 14, wherein one
of said submodes is an automatic muting mode for muting an appliance in order to

reduce the background noise.
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17. The voice recognition system as recited in claim 14, wherein one
of said submodes is a recognition error muting mode for automatically muting an

appliance upon detection of one or more types of recognition errors.

18. A voice activated control system for controlling one or more

selected appliances, the control system comprising;

a voice recognition system for recei\}ing representative voice signals
and converting said representative voice signals to one or more command signals for
controlling one or more selected appliances, the voice recognition system including a
command signal receiver and memory for receiving and storing command signal data

to be associated with said representative voice signals.

19. The voice activated control system as recited in claim 18, wherein said

command signal receiver is configured as an infrared signal receiver.

20. The voice recognition system in claim 16, wherein said automatic muting

mode includes automatic mute canceling for an appliance.

21. A voice activated control system for controlling one or more selected

appliances, the control system comprising;

a voice recognition system for receiving representative voice signals and
converting said representative voice signals to one or more command signals for

controlling one or more selected appliances, the voice recognition system including a

- pivotally adjustable directional microphone for positioning said microphone.

22. The voice activated control system as recited in claim 5, wherein said

predetermined threshold level of said sound activation circuit is user-adjustable.
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HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER
Abstract

A wireless, programmable, sound-activated and voice-operated remote
control transmitter can be used to add hands-free speech control operation to a plurality
of remotely controlled appliances manufactured by various manufacturers, each of which
is normally controlled with one or more signals from an associated remote control
transmitter. The present invention may be pre-programmed with a universal library of
codes for controlling various appliance categories and appliances produced by various
manufacturers within each category. The present invention may also be programmed
using the controlled appliances’ remote control transmitters and one or more operators’

spoken commands. Once programming is complete, there is no need for the operator to

manually operate the present invention, allowing true hands-free voice control of the

remotely controlled products. The programmable transmitter structure includes means
for independently aligning the output signal transmitter and voice input microphone with
the remotely controlled appliance and the operator, respectively. Voice commands are
organized into a plurality of linked recognition vocabulary sets, each representing a
subset of the complete voice command vocabulary available. These subsets are
structured in a fashion that is intuitive to the user because the structure is consistent with
controlled appliance operation. The invention discloses a scheme by which a user can
easily navigate via voice commands between recognition sets to attain access to the

intended voice commands.

20728924
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Declaration for Patent Application

Attorney Docket No. 211548-1

APPLICABLE RULES AND STATUTES
37 CFR 1.56. DUTY OF DISCLOSURE - INFORMATION MATERIAL TO PATENTABILITY (Applicable Portion)

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the
most effective patent examination occurs when, at the time an application is being examined, the Office is aware of and
evaluates the teachings of all information material to patentability. Each individual associated with the filing and prosecution of
a patent application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the
Office all information known to that individual to be material to patentability as defined in this section. The duty to disclose
information exists with respect to.each pending claim until the claim is canceled or withdrawn from consideration, or the
application becomes abandoned. [nformation material to the patentability of a claim that is canceled or withdrawn from
consideration need not be submitted if the information is not material to the patentability of any claim remaining under
consideration in the application. There is no duty to submit information which is not material fo the patentability of any existing
claim. The duty to disclose all information. known to be material to patentability is deemed to be satisfied if all information
known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the
manner prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which
fraud on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or intentional
misconduct. The Office encourages applicants to carefully examine:

(1; prior art cited in search reports of a foreign patent office in a counterpart application, and
2, the closest information over which individuals assoclated with the filing or prosecution of a patent
application believe any pending claim patentability defines, to make sure that any material
information contained therein is disclosed to the Office. :

Infocr:mation r(elating to the following factual situations enumerated in 35 USC 102 and 103 may be considered material under
37 CFR 1.56(a).

35 U.S.C. 102. CONDITIONS FOR PATENTABILITY: NOVELTY AND LOSS OF RIGHT TO PATENT

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for patent, or

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of the application for patent in the United States, or .

(c) he has abandoned the invention, or

(d). the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, .
by the applicant or his legal representatives or assigns in a foreign country prior to the date of the appilication for patent in this
country on an application for patent or inventor's certificate filed more than twelve months before the filing of the application in
the United States, or .

(e) the invention was described in a patent granted on an application for patent by another filed in the
United States before the invention thereof by the applicant for patent, or on an international application by another who has
fulfiled the requirements of paragraph (1), (2), and (4) of section 371(c) of this title before the invention thereof by the
applicant for patent, or .

f) he did not himself invent the subject matter sought to be patented, or

(9) before the applicant’s invention thereof the invention was made in this country by ancther who had not
abandoned, suppressed, or concealed it. In determining-priority of invention there shall be considered not only the respective
dates of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to
conceive and last to reduce to practice, from a time prior to conception by the other.

35 U.S.C. 103. CONDITIONS FOR PATENTABILITY; NON-OBVIOUS SUBJECT MATTER (Applicable Portion)

A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made.

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or (g) of
section 102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same person or subject to an obligation of assignment to the same
person. .

35 U.S.C. 112. SPECIFICATION (Applicable Portion})
The specification shall contain a written -description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains,

or with which it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

Doc #:CHI01 {211548-0000 1) 50088986v1;01/24/2003/Time:15:26
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1-27-2003 12:22PM FROM 318 3725064

Atty. Docket No: 211548-00001

DECLARATION FOR PATENT APPLICATION

As a below named inventor, | hereby declare that my residence, post office address and citizenship are
as stated below next to my name; | befieve that | am the original, first and sole inventor (if only one name is listed
below) or an original, first and joint inventor (if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitlied “HANDS-FREE, VOICE-OPERATED REMOTE
CONTROL TRANSMITTER” the specification of which was filed on June 21, 2002 as Application Serial No.
10/168,835 and was amended on (if applicable); ( ) was filed as PCT
international Application No. on and was amended under Article 19 on
_ (if applicable). | hereby state that | have reviewed and understand the contents of the
above-identified specification, including the claims, as amended by any amendment(s) referred to above. |
acknowledge the duty to disclose to the Patent and Trademark Office all information known to me to be material
to patentability as defined in 37 C.F.R. §1.56.

) hereby claim foreign priority benefits under 35 U.S.C. §119 of any foreign application(s) for patent or
inventor's certificate or of any PCT international application(s) designating at least one country other than the
United States of America: listed below and have also identified below any foreign application(s) for patent or
inventor's certificate or any PCT international application(s) designating at least one country other than the United
States of America filed by me on the same subject matter having a filing date before that of the application(s) of
which priority is claimed: '

‘ Priority Claimed

Yes No

09/469,707 United States 12/22/1999 a

{Application Serial Number) {Country) (Month/Day/Year Filed) Yes No
3 m}

(Application Serial Number) (Country) - (Month/Day/Year Filed)

i hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed
below:

{(Application Serial Number) (Month/Day/Year Filed)

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international
application(s) designating the United States of America listed below and, insofar as the subject matter of each of
the claims of this application is not disclosed in the prior application(s) in the manner provided by the first
paragraph of 35 U.S.C. §112, | acknowledge the duty to disclose to the Office all information known to me to be
material to patentability as defined in 37 C.F.R. §1.56 which occurred between the filing date of the prior
application(s) and the national or PCT international filing date of this application:

PCTI/US00/35107 December 21, 2000 Pending

(Application Serial Number) (MonthvDay/Year Filed) (Status-Patented, Pending or Abandoned)
(Application Serial Number) . (Month/Day/Year Filed) (Status-Patented, Pending or Abandoned)
*Not yet assigned, entitled by

(Inventor)
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1-27-2003 12:22PM FROM 310 3725084
JAN-2?-2083 11:25 PARKER CSD ELECTRONICS 949 46% 436Y r.U1ruL

mhmwm
Attomey Docket No. 211548-1

1 hereby declare that all statements made herein of my own knowledge sre trus and that all stetements made on
information ang belief are balievod to be true; and further that these statements wars made with the knovledge
that wilful faise statements and the like 50 made are punishable by fine or imprisonment, or both, under 18 U.S.C.
§1001 and that such wiliful false statemants may jeopardize the veliity of the application or any patent issued

" thereon.
Send correspondencs to:

FIRM NAME PHONE NO. STREEY CITY & $YATE 2P CODE
_Katten Muchiy Zavie 912-002-5200 525 Weet Morroo Streer, Sulte 600 Chicago, Hindle 60061-3093
2 Fatem Administrator I

Fult Name of First or Sols invertor Citonship

) U.S.A
= e - Stfeet ~ Post Qfion Addrens - Street
/D/O 217 Fifth Place 217 Fifth Place
o Chy (Z) ] .
p%ﬁgqmm A _Manhattan Besch 80268
|_California i ‘
Cate
Januery =27 2003
Pult Name of Sooond Inventor Citizanchip
Carlos Ferdimand ra USA
M ~RgKionce A ~ Svest Post Offios Aduress - STOM
1252@51«10 . 1282 Lane
Chy (Tp)
Tmm92780 oA Tustin 92780
or Country ] Shbwcam
F__; Callfornia_
Datw "
Janvary ‘2L , 2003 = & M
Full Nams of Third invontor Citizenship
Resiownon Aduress - Street Post Office Address - Stroat
Chty (Zip) City (Zip)
State or Country State or Counry
Date Stgnature
= 1)

TOTAL P.B1
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FORM PTU-T190

« US DEPARTMENT Ol

CE PATENT AND TRADEMARK OFFICE
REV 4-01) ~ X .
TRANSMITTAL, LETTER THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/U S) . us. APPLIC/}‘TION NO. (if known, see 37 CFR 1.5)
CONCERNING A FILING UNDER 35 US.C. 371 | qop63858:% ~ ..
INTERNATIONAL APPLICA;I'ION NO.: INTERNAT[CNAL FILING DATE PRIORITY DATE CLAIMED
PCT/US00/35107 December 21, 2000 December 22, 1999

TITLE OF INVENTION

Hand-Free, Voice-Operated Rgmote Control Transmitter

APPLICANT(S) FOR DO/EO/US
William Stuart Bush, et al.

1.
2.
3.

ioIloIo

bt
jolo

]
R

Jul]u]

©
o= |o

(35 U.S.C. 371(c)(5)).

Applicant herewith submits to the united States designated/Elected Office (DO/EO/US) the following items and other information:
This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.
This express request to begin national examination procedures (35 U.S.C. 371(f) at any time rather than delay
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1).
A proper Demand for International Preliminary Examination was made by the 19" month from the earliest claimed priority date.
A copy of the International Application as filed (35 U.S.C. 371(c)(2)).
a. O is transmitted herewith (required only if not transmitted by the International Bureau).
b. O has been transmitted by the International Bureau.
. C [0 is not required, as the application was filed in the United States Receiving Office (RO/US).
"A translation of the International Application into English (35 U.S.C. 371(c)(2)).
Amendments to the claims of the International Application under PCT Article 19 (35 U.S. 371(c)(3)).
a. O are transmitted herewith (required only if not transmitted by the International Bureau).
b. O have been transmitted by the International Bureau. .
c. O have not been made; however, the time limit for making such amendments has NOT expired.
d. O have not been made and will not be made.
A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3))..
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))
A translation of the annexes to the International Preliminary Examination Report under PCT Article 36

“Jtems 11. to 16. below concern documents(s) or information included:
An Information Disclosure Statement under 37 CFR1.97 and 1.98.
An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

11. O

12. O

13. 8 AFIRST preliminary amendment.

14. O A substitute specification.

15. O A change of power of attorney and/or address letter.
16. O Other items or information:

N et o N A A A A A A e e N N o N s Nt

CERTIFICATE OF MAILING BY "EXPRESS MAIL"
"Express Mail" Mailing Label Number
EV 162112163 US

Date of Deposit January 27, 2003

I hereby certify that this paper or fee

is being deposited with the United States

Postal Service "Express Mail Post Office

to Addressee"” Service under 37 C.FR.

§1.10 on the date indicated above and is

addressed to: Commissioner of Patents

and Trademarks, Washington, D.C. 20231.
Ben Frey

(Typed or printed name of person mailing)

N

(Signature of person mailing)

Doc #:CHIO1 (211548-00001) 50090343v1;1/27/2003/Time:15:06
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U.S. APPLICATION NO. (if known, sce 37 CFR 1 5) gl INTERNATIONAL APPLICATION NO. AT’Y'S DOCKET NUMBER
10/168,935 PCT/US00/35107 211998-1US
17. O The following fees are submitted: CALCULATIONS  PTO USE ONLY
BASIC NATIONAL FEE (37 CFR 1.492 (A)(1)-(5) ):
Search Report has been prepared by the EPOorJPO ............ $ 890.00
International preliminary examination fee paid to USPTO (37 CFR 1.482)
........................................................ $ 490.00
No international preliminary examination fee paid to USPTO (37 CFR 1.482)
but international search fee paid to USPTO (37 CFR 1.445(a)(2)) .... $ 750.00

No international preliminary examination fee (37 CFR 1.482) nor
international search fee paid to (37 CFR 1.445(a)(2)) paid to USPTO$ 1040.00

International preliminary examination fee paid to USPTO (37 CFR 1.482)
and all claims satisfied provisions of PCT Article 33(2)-(4) ......... $ 140.00
ENTER APPROPRIATE BASIC FEE AMOUNT = $
Surcharge of $130.00 for furnishing the oath or declaration later than 020 o©30 $ 65.00
months from the earliest claimed priority date (37 CFR 1.492(e)).
CLAIMS NUMBER FIELD NUMBER EXTRA RATE
Total cfaims 1-20 = - X$. - $
Independent claims 1-3= - ' X$. - $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$. 280.00 $
TOTAL OF ABOVE CALCULATIONS = $
Reduction of ¥ for filing by small entity. $
SUBTOTAL = $ 65.00
Processing fee of $130.00 for furnishing the English translation later than 020 0 30 $
months from the earliest claimed priority date (37 CFR 1.492(f)). +
TOTAL NATIONAL FEE = $ 65.00
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28,3.31). $40.00 per property +
01)30/2003 LLANDGRA 00000063 10168935 TOTAL FEES ENCLOSED - $ 65.00
8§ Eg:gg}.z lgm gg Amounttobe: | $
04| EL22615 18,00 0P : refunded
charged | §

. B A check in the amount of $674.00 is enclosed to cover the $465 extension fee, $65 late oath or declaration charge;
$144 for claim fee for application is enclosed to cover the above fees is enclosed.

b. O Please charge my Deposit Account No. in the amount of $ to cover the above fees.
A duplicate copy of this sheet is enclosed.

c. B The Commissioner is hereby authorized to charge any additional fees which maybe required, or credit any

overpayment to Deposit Account No. 50-1214 .~ A duplicate copy of this sheet is enclosed.

NOTE: V&;ﬁere an appropriate time limit under 37 CFR '1.494 or 1.495 has not been met, a petition to revive (37

CFR 1.137(a) or (bs

SEND ALL CORRESPONDENCE TO:

must be filed and granted to restore the application to p ndiif szgus.
) .

KATTEN MUCHIN ZAVIS ROSENMAN
525 West Monroe, Suite 1600

Chicago, IL 60661-3693 U.S.A.

Telephone: Eslzg 902-5200
Facsimile: 312) 902-1061 31,051

Registration Number

Doc #:CHIO1 (211548-00001) 50090343v1;1/27/2003/Time;15:06
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Bib Data Sheet

Commissioner for Patents

CONFIRMATION NO. 4615

Katten Muchin Zavis Rosenman
Patent Department

Suite 1600

525 West Monroe Street
Chicago ,IL 60661-3693

FILING DATE
A RNEY
SERIAL NUMBER 012712003 CLASS GROUP ARTUNIT | JUTORNED
10/168,935 ’
' RULE 704 2654 211548-1US
IAPPLICANTS
William Stuart Bush, Manhattan Beach, CA;
Carlos Ferdinand Roura, Tustin, CA;
23 CoNTlNUING DATA RRRARRRRRRARARRRRRARAAAAR
This application is a 371 of PCT/US00/35107 12/21/2000
ol FOREIGN APPLICATIONS RRRRARARRRRANRRRRRRR /
* ** SMALL ENTITY **
Foreign Priority claimed D yes D no
STATEOR | SHEETS TOTAL [INDEPENDENT]
35 USC 119 (a-d) conditions O yes Lo U et atter COUNTRY | DRAWING | cCLAIMS CLAIMS
Allowance
Verified and CA 30 22 6
JAcknowledged Examiner's Signature Initials
ADDRESS

TITLE

Hands-free, voice-operated remote control transmitter

FILING FEE |FEES: Authority has been given in Paper
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
579 No. for following:

|9 A Fees

U 1.16 Fees (Filing)

time )

L 1.17 Fees ( Processing Ext. of

lD 1.18 Fees (Issue )

ID Other

1Q credit

_
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PATENT

Attorney Docket No. 211548-1US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 7 ; %

Applicant(s): William Stuart Bush

Serial No.: 10/168,935

Filed: June 21, 2002

Title: Hands-Free, Voice-Operated

Remote Control Transmitter

N N N N N N N N N N N N N

Director, U.S. Patent & Trademark Office
Box PCT
Washington, D.C. 20231

CERTIFICATE OF MAILING BY EXPRESS MAIL

“Express Mail” Mailing Label Number: EV 162112163 US
Date of Deposit January 27, 2003

I hereby certify that this paper or fee is being deposited with
the United States Postal Service “Express Mail Post Office
to Addressee” Service under 37 C.F.R. § 1.10 on the date
indicated above and is addressed to the Assistant
Commissioner for Patents, Box PCT, Washington, D.C.

20231.
Ben Frey /
perso iling)

O eed e Ve

(Signafure of i)erson mailing) d

PETITION FOR EXTENSION OF TIME

01/30/2003 LLANDGRA 00000063 10168335
01 FC:2253 465.00 0P

Applicant(s) hereby petition(s) under 37 CFR §1.136(a) for an extension of time for reply
in the above-identified application for the period required to make the accompanying reply
timely, or, if there be no accompanying reply, for the period for which the fee is indicated or the
period necessary to prevent abandonment of the above-identified application if longer than the

period for which the fee is indicated.

Extension fee for reply within first month:

0
O

Extension fee for reply within second month:

0
0

By a small entity (§1.9(f))

Extension fee for reply within third month:
(X) By asmall entity (§1.9(f))

O

Extension fee for reply within fourth month:

Doc #:CHI01 (211548-00001) 50090340v1;01/27/2003/Time:15:10
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By a small entity (§1.9(f)..........
By other than a small entity . . ......

By other than a small entity . .......

By other than a small entity . . ... ...

............... $ 55.00

........ eeve.....$ 110.00

................ $ 205.00
................ $ 410.00

................ $ 465.00

................ $ 930.00
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Attorney Docket No. 211548-1US

() Byasmallentity (§81.9F) .........coeriinerniin... $ 725.00
O Byotherthanasmallentity . ....................... $1,450.00
Extension fee for reply within fifth month:

O By asmall entity (§1.9()) . ........... ...l $ 985.00
O By other than asmallentity . . .................... $1,970.00

(X) A check in the amount of $674.00 is enclosed to cover the $465 extension fee, $65 late
oath or declaration charge, $144 for claim fee for application is enclosed.

O Charge $ to Deposit Account No. 50-1214.

(X)  The Commissioner is hereby authorized to charge any additional fees which may be
required in respect to this petition, or credit any overpayment, to Deposit Account No. 50 1214.
Should no proper payment for this petition be enclosed, as by a check being in the wrong
amount, unsigned, post-dated, otherwise improper or informal or even entirely missing, the
Commissioner is authorized to charge the unpaid amount to Deposit Account No. 50-1214. This
sheet is filed in triplicate.

Respectfully submitted,

Date: January 27, 2003 By: M\SW
- (John S. Paniaguas
gistration No. 31,051
Patent Administrator
Katten Muchin Zavis Rosenman
525 W. Monroe Street, Suite 1600
Chicago, IL 60661-3693
Telephone: 312-902-5200
Facsimile: 312-902-1061

Doc #:CHIO01 (211548-00001) 50090340v1;01/27/2003/Time:15:10
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\/ ‘Au5-23-02 13:45 From=KM2 , 3128021061 ' T-208 P.02/02 F-240
el Reg'd PCT/PTO 30 AUG 2002 %A

o *
e s A PATENT
o™ " ATTORNEY DOCKET
NO. 11548/1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ’

Applicant(s): William S. Bush et al.
Serial No.: 10/168,935
Filed: June 21, 2002

Tutle: Hands-Free, Voice-Operated Control
Transmitter

Group Art Umit: Not Assigned

Examuner: Not Assigned

POWER TO INSPECT AND MAKE COPIES

Commissioner for Patents
Washingion, D.C. 20231

Dear Sir:

Applicants, by their attorneys, hereby grant Anthony J. Castorina, the power 1o inspect and have
copies made of the above-captioned file.

Respectfully submitted,

Katten Muchin Zavis Rosenman

Date: August 23, 2002

Katten Muchin Zavis Rosenman
525 West Monroe Street

Suire 1600

Tel: (312) 902-5312

Fax: (312) 577-4532
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wnissionar for: Paterts, Box PUT
United Stmes Patent and. Tradomark Otfice.
Washington, 0.C. 20221

WWinuspdd.gow
| U.S. APPLICATION NUMBER NO. | FIRST NAMED APPLICANT | ATTY. DOCKET NO. |
10/168,935 William Stuart Bush 211548-1US
| INTERNATIONAL APPLICATIONNO. |
PCT/US00/35107
John S Paniaguas r LA.FILING DATE l PRIORITY DATE I
Katten Muchin Zavis Rosenman 12/21/2000

525 W Monroe Street

Chicago, IL. 60661 CONFIRMATION NO. 4615

371 FORMALITIES LETTER

R R

*OC000000008683194*

Date Mailed: 08/26/2002

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as an Elected Office (37 CFR 1.495):

U.S. Basic National Fees

Indication of Small Entity Status

Copy of IPE Report

Copy of the International Application
Copy of the International Search Report

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

o Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application
by the International application number and international filing date.

e $65 Surcharge for providing the oath or declaration later than the appropriate 30 months months from the
priority date (37 CFR 1.492(e)) is required.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTH FROM THE DATE
OF THIS NOTICE OR BY 22 or 32 MONTHS (where 37 CFR 1.495 applies) FROM THE PRIORITY DATE FOR
THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULTIN
ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Additionally the following defects have been observed:

o Additional claim fees of $144 as a small entity, including any required multiple dependent claim fee, are
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required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $209 for a Small Entity:

e $65 Late oath or declaration Surcharge.

o Total additional claim fee(s) for this application is $144
s $126 for 3 independent claims over 3.
» $18 for 2 total claims over 20.

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

A copy of this notice MUST be returned with the response.

ANITA D JOHNSON

Telephone: (703) 305-3661

PART 2 - OFFICE COPY

| U.S. APPLICATION NUMBER NO. | INTERNATIONAL APPLICATION NO. | ATTY. DOCKET NO. ]
10/168,935 PCT/US00/35107 211548-1US

FORM PCT/DO/EO/S05 (371 Formalities Notice)
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~.Applicant’s Guide — Volume II — National ‘ ter - US Annex US.II, page 1

D717 recd PCT/PTO JUN 20 2002

(FR}.I.‘.,M ;‘r&gw U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE ATTORNEY 'S DOCKET NUMBER

TRANSMITTAL LETTER TO THE UNITED STATES | 211548-10S
DESIGNATED/ELECTED OFFICE (DO/EO/US) T 6u7~-1~ 60 ﬁmén o is

CONCERNING A FILING UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/US00/35107 21 December 2000 22 December 1999
TITLE OF INVENTION
Hands-Free, Voice Operated Remote Control Transmitter
APPLICANT(S) FOR DO/EO/US
William Stuart BUSH and Carlos Ferdlnand ROURA
. Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other mfomnon:

1.[R This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.
2. D This is a SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 371.

3. D This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include
items (5), (6), (9) an "% (21) indicated below.

4.[] The US has been clected by the expiration of 19 months from the priority date (Article 31).
S. Q A copy of the International Application as filed (35 U.S.C. 371(cX2))
a [:l is attached hereto (required only if not communicated by the International Bureau).
b. has been commumicated by the International Bureau.
c. D is not required, as the application was filed in the United States Receiving Office (RO/US).

6. D An English language translation of the International Application as filed (35 U.S.C. 371(cX2)).
a. [] isatached hereto.
b. [] hasbeen previously submitted under 35 U.S.C. 154(d)(4).
7.[] Amendments to the claims of the International Aplication under PCT Article 19 (35 U.S.C. 371(cX3))
a. D are attached hereto (required only if not communicated by ti;e International Bureau).
b. [] bave been communicated by the International Burcau.
c. [ have not been made; however, the time limit for making such amendments has NOT expired.
d. [ bave not been made and will not be made.
8. D An English language translation of the amendments to the claims under PCT Article 19 (35 US.C. 371 (c)(3)).
9.[] An oath or declaration of the inventor(s) (35 U.S.C. 371{c)4)).

10. D An English lanugage translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(cX5))-

Items 11 to 20 below concern document(s) or information included:
11.[J An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

12.[] Anassignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 331 is included.
13.] AFIRST preliminary amendment.

14.[] A SECOND or SUBSEQUENT preliminary amendment.

15.] A substitute specification.

16.[] A change of power of attomey and/or address letter.

17. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825.

18. [ A second copy of the published international application under 35 U.S.C. 154(d)(4).

19.[J A second copy of the English language translation of the international application undes 35 U.S.C. 154(d)(4).
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I Basis of the report
i D Priority
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International application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT

PCT/US00/35107
L. Basis of the report
1. With regard to the elements of the intermational application: *

the international application as originally filed

@ the description:
pages 1-92 , as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of

@ the claims:
pages 93-96 , as originally filed
pages NONE , as amended (together with any statement) under Article 19
pages NONE , filed with the demand
pages NONE , filed with the letter of

E] the drawings:
pages 1-30 , as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of

@ the sequence listing part of the description:
pages NONE , as originally filed
pages NONE , filed with the demand

pages NONE : , filed with the letter of

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the language in which
the intemational application was filed, unless otherwise indicated under this item.
These elements were available or furnished to this Authority in the following language which is:

D the language of a translation furnished for the purposes of international search (under Rule 23.1(b)).

[:] the language of publication of the international application (under Rule 48.3(b)).
the language of the translation fumnished for the purposes of intemnational preliminary examination (under Rules 55.2 and/
or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international
preliminary examination was carried out on the basis of the sequence listing:
D contained in the international application in printed form.
I:I filed together with the international application in computer readable form.
D furnished subsequently to this Authority in written form.
D furnished subsequently to this Authority in computer readable form.

D The statement that the subseﬂuem.ly fumnished written sequence listing does not go beyond the disclosure in the
international application as filed has been fumnished.

The statement that the information recorded in computer readable form is identical to the writen se isting has
] : mp quence listing

4_ The amendments have resulted in the cancellation of:

E] the description, pages NONE
the claims, Nos. NONE
the drawings, sheets/fig _ NONE
5. D This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).**

* Replacement sheets which have been furnished to the receiving Office in response 1o an invitation under Article 14 are  referred to
in this report as "originally filed" and are not annexed 1o this report since they do not contain amendments (Rules 70.16

and 70.17).

**Any replacement sheet_containing such amendments must be referred to under item 1 and annexed 1o this report.

Form PCT/IPEA/409 (Box I) (July 1998) «
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

International application No.

PCT/USo0/s5107

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. statement

R PGV

Novelty (N) Claims 1-22 YES
Claims NONE NoO

Inventive Step (IS) Claims NONE YES
Claims 1-22 NO

Industrial Applicability (TA) Claims 1-22 YES
Claims NONE NO

2. citations and explanations (Rule 70.7)
Claims 1-22 lack an inventive step under PCT Article 33(3) as being obvious over Kimura et al., US Patent No. 5,199,080 in
view of Mathurin, US Patent No. 5,444,678.

As per claims 1, 5, 22, 9-11, 12-17, 18-20, 21, Kimura et al. disclose a voice actuated remote control system for controlling
appliances, (see Title), comprising:

a microphone for receiving voice signals, (see Fig. 5, item 12);

a speech recognition system for receiving voice signals, (see Fig. 5, Block 15A), said speech recognition system having
a low power consumption mode, (see Fig 9, block S3), and speech recognition mode for decoding said voice signals and
generating control signals for controlling an appliance, (see col. 9, lines 15-40);

an appliance control circuit which includes a transmitter, (see Fig. 5, block 17), said appliance control circuit for
receiving said control signals from said speech recognition and transmitting an appliance control signal to a selected appliance,
(see Fig. 5, blocks 16, 19A and 17).

Kimura et al. fail to explicitly teach a voice actuated remote control and means for automatically switch between a
sound activation mode to a speech recognition mode as a function of the amplitude of the voice signals. However, this feature
is well known in the art as evidenced by Mathurin which discloses a voice actuated remote control wherein the speech
recognition system include means for automatically switch between a sound activation mode to a speech recognition mode as
a function of the amplitude of the voice signals, (see col. 2, lines 3-17). It would have been obvious to one of ordinary skill the
art at the time the invention was made to use means for automatically switching between activation mode and recognition mode
based on the amplitude of the voice signal in Kimura et al. voice operated remote control because Mathurin teaches one of
ordinary skill in the art the benefit of using means for switching between a speech activation mode to a speech recognition mode
in order to effectively perform recognition of the voice signal.

As per claims 2, 4, 6, 7, Kimura et al. disclose a system (Continued on Supplemental Sheet.)

[T R PR L

Form PCT/IPEA/409 (Box V) (July 1998)«
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International application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT

PCT/US00/85107

Supplemental Box
(To be used when the space in any of the preceding boxes is not sufficient)

Continuation of: Boxes I - VIII Sheet 10
V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Contimued):
wherein the said transmitter is configure to wirelessly transmit appliance control signals to said appliance, (s22 Fig. 1, signal
RC).

As per claims 3, 8, Kimura et al. disclose a system wherein the said transmitter is an infrared transmitter, (see Fig.
5, block D1).

weeeeeeeeeeeeneeaee NEW CITATIONS =-eeeeeeeecececaenn
NONE

Form PCT/IPEA/409 (Supplemental Box) (July 1998)«
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(57) Abstract: A wireless, programmable, sound-activated and voice-operated remote control system which generates and transmits
an appliance control signal to a selected appliance in response to a voice command has a speech recognition (50) for recognizing
the voice command. The speech recognition circuit (50) has a low power sound activation circuit (40) for detecting the presence of
voice signals from the microphone (20) and an audio switching circuit (30) for antomatically switching between sound activation
mode and speech recognition mode. The present invention may be pre-programmed with a universal library of codes for controlling
various appliance categories and appliances produced by various manufacturers within each category.
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HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates to devices for remotely controlling electronic
equipmént, and more particularly, to a wireless, user-programmable, voice-activated and

voice-operated remote control system for controlling appliances.

2. Description of Prior Art

Historically, appliances, for example, electronic appliances, such as,
televisions, VCRs, digital satellite systems, audio systems, and related accessories, have
been remotely controlled by hand-held transmitters used to generate signals to receivers
incorporated into the electronics of the remotely controlled appliances. Signals for such
appliances correspond to control commands, such as channel selection/tuning, power
on/off, audio volume adjustment, and muting controls, typically generated by the user by
depressing buttons on a remote control transmitter keypad. The basic composition and
operation of such remote control systems are well known in the art.

For convenience, such remote control transmitters are generally designed
to be sufficiently small to be hand-held during operation. There are several disadvantages
in using such hand-held transmitters. For example, the small size and mobility often
contribute to misplacement or loss of the transmitter. Also, for device operators with
restricted physical mobility or sight limitations, hand-held remote controls may not

provide sufficient access to the command controls of the remotely controlled appliances.
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Also, if an operator’s hands are engaged in an activity, an interruption in the activity may
be required to operate the hand-held remote control, causing inconvenience to the
operator and potentially having an adverse effect on productivity.

Additional problems occur as a consumer acquires various remotely
controlled appliances, where each is typically supplied with a separate remote control
transmitter. As the number of separate remote control transmitters increases, locating,
distinguishing, and locaiing the appropriate transmitters becomes increasingly difficult.
In response to this problem, universal remote control transmitters, pre-programmed by
the manufacturers with control commands, typically coded infrared signals, have been
developed to operate many different remotely controlled electronic appliances, for
example, as disclosed in U.S. Pat. No. 4,774,511. Inadditionto universal remote control
transmitters, learning remote control transmitters have been developed which receive the
control command signals, typically infrared codes, from the remote control transmitters
provided with remotely controlled appliances and generally store the frequencies and
pulses into memory, with the signals becoming associated with buttons located on the
keypad of the learning remote control transmitter. After programming is complete,
depressing the keypad buttons prompts the learning remote control transmitter to re-
transmit the codes stored within its memory. This allows the user to consolidéte the
control of several remotely controllable appliances into a single hand-held remote control
transmitter. An example of such a system is disclosed in U.S. Patent No. 5,142,398. For
additional convenience to the user, the learning capability has been combined with
universal remote control transmitters which are pre-programmed by the manufacturers
with control commands necessary to operate many different remotely controlled
electronic appliances, for example as disclosed in U.S. Pat. No. 5,691, 710.

All of the above-mentioned systems require the user to establish physical
contact, typicallyin the form of manually depressing keypad buttons, to transmit a control
command to the remotely controlled appliance. As such, the above-mentioned systems
due to their small size are often misplaced causing frustration to the user.

As such, voice-operated remote control systems have recently been

developed which operate in response to user-spoken commands instead of commands
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selected by manually depressing keypad buttons. U.S. Pat. Nos. 5,199,080, 5,247,580;
5,267,323 and 5,226,090 disclose various embodiments of voice-operated remote control
systems which empioy voice control commands instead of control commands entered
through buttons on a keypad. Unfortunately, such systems are not truly hands-free,
requiring manual intervention by the user during use. In particular, such remote control
systems as disclosed in the above-mentioned patents, are all based upon the use of a“talk
switch”; which must be manually depressed to enter a voice command when the
transmission of a remote control signal is desired.

U.S. Pat. No. 5,226,090 further discloses a voice-operated remote control
system which contains a detector for detecting whether a voice command is received or
not. A detected signal from the detector is applied to a power supply circuit. When there
is no voice command received as detected by the detector, the power supply control
circuit cuts off electric energy supplied to a speech recognition circuit. The voice
command detector circuit is implemented by a detecting program stored in the ROM in
a controller. The detecting program determines whether the talk switch has been
depressed. The transmitter operates depending on whether the talk switch has been
depressed. If the talk switch has been depressed, the transmitter is enabled to remote
control signals. Once the talk switch is released, the transmitter is kept in a low power
consumption tnode, waiting for voice commands to be applied. As indicated above, the
means for generating and transmitting a remote control signal based on the recognized
spoken voice command is not hands-free, requiring the manual intervention of pressing
a talk switch to accomplish these functions. |

Various other systems are known which use speech recognition to control
appliances. For example, U.S. Patent No. 5,852,804 discloses a system for controlling
several external appliances connected to a speech recognition system. However, the
system disclosed in the ‘804 patent requires physical interconnections between the
control system and the appliance which makes it difficult for a user to add additional
appliances or change controlled appliances.

U.S. Patent No. 5,878,394 discloses a system which includes connections

to a remote control network for transmitting infrared codes and a graphical user interface
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on a personal computer (PC). In addition to the inconvenience of establishing the remote
control network, a user must have access to a PC and desire to make the PC available for
such control functions. The system disclosed in the ‘394 patent has only limited utility
for consumers who have access to a PC or can afford the expense of a PC and thus
excludes a significant portion of consumers who may otherwise desire to add speech
recognition control to their electronic appliances if an inexpensive alternative is available.
U.S. Patent No. 5,774,859 discloses a subscriber information system with
a speech interface, similar to the system disclosed in U.S. Patent No. 5,878,394 the
system in the ‘859 patent is based upon a PC-class processor. Operation of this system
is dependent upon receiving information from an information distribution center or head-
end installation and therefore lacks the advantages of a stand-alone device.
Unfortunately, the remote control is not capable of independently completing the speech
recognition process and transmitting infrared signals indicated by such recognition results
to controlled appliances. Furthermore, this system also requires a PC-class processor.
' Inconvenience is another problem that occurs as a user intends to perform
multiple control functions involving one or more controlled appliances and must recall
and enter a series of voice commands to a voice-operated remote control system. U.S.
Patent No. 5,852,804 discloses a system, where one speech command may be defined
which is capable of manipulation of more than one connected appliance. However, this
system requires that each controlled appliance be physically connected to the systemand
that the controlled appliance be manually manipulated during setup for each function to
be executed upon recognition of the speech command. Also, if a single command is to

be used to execute a series of controlled appliance functions, its capability is limited

- unless time delays of variable lengths may be inserted within the series of control

functions to accommodate the initialization periods for certain controlled appliances. For
example, if a voice command sends signals to a television to power it on and tum to a
specified channel, a period of time may elapse between the receipt of the power on
command until the television warms up and is ready to receive additional commands.
Such initialization periods vary from appliance to appliance and therefore means is

needed to allow a user to adjust the time delay as necessary.
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There are various other problems with known systems which utilize voice
recognition to control appliances. For example, one problem occurs as the list of voice
commands grows. Generally, each time a speech recognition product detects a spoken
word, it compares the word to those in a recognition vocabulary. In general, as a
recognition vocabulary increases in size, recognition time increases and accuracy
decreases. The more words in a recognition vocabulary, the more likely the speech
recognition circuit will make a mistake and accuracy generally diminishes. Without the
capabiﬂlity to utilize multiple vocabulary recognition sets, the commands available for
selection must all be available at the same time, meaning they must all reside in the same
recognition vocabulary set. Thus, the user may be inconvenienced by the limited
command availability of a small recdgnition vocabulary or the diminishing speech
recognition accuracy and longer recognition times resulting as the single recognition
vocabulary is increased in size. Another disadvantage of a single recognition vocabulary
is that the recognition of voice command always yields the same response. Ina multiple
recognition vocabulary set scheme, the same voice command may yield different results
upon recognition if placed within different vocabulary recognition sets. A still further
disadvantage of a single recognition vocabulary is that the recognition vocabulary words
must be phonetically distinctive from each other which may limit the use of words that
may be intuitive for their intended function but are too phonetically similar to other
words in the recognition vocabulary, forcing the user to remember a word that is less
intuitive. In a multiple recognition vocabulary set scheme, words that are not
phonetically distinctive from each other may still be used by placing such words in
different recognition vocabulary sets. ‘

Another problem with known systems occurs when a device is limited to
executing software for a single speech recognition mode for recognizing spoken
commands to remotely control appliances. This problem becomes apparent if an
appliance has the ability to process a series of remote control signals arriving within a
predetermined time of each other differently than if the codes arrive at intervals outside
of this predetermined time. For example, many televisions are capable of receiving the

remote control signal transmissions for the digits one, two and three in rapid succession
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and responding by switching to channel 123 instead of changing to channel 1, then to
channel 2 and then to channel 3. As such, a user must be able to quickly submit a voice
command following the recognition of a prior voice command, and then the recognition
of the latter voice command, the submission of a remote control signal and the detection
of the signal by the appliance must occur within the time limit if the appliance is to
interpret the commands as a related series of commands instead of individual commands.

Thus, there is a need for a stand-alone, wireless remote control that can
be positioned in a location remote to both the user and the controlled appliances, which
can be activated and operated entirely via voice commands, conveniently compatible with
commercially available remote controlled appliances, and can be operated by a plurality

of users and can be programmed by a user to operate in a customized manner.

SUMMARY OF THE INVENTION

The present invention relates to amethod and apparatus that enables a user
to control the function of one or more electric appliances or other electrical equipment
solely with voice commands. An important aspect of the invention relates to voice-
actuated mode switching for switching the present invention from a low power
consumption mode.

A hands-free speech recognizing transmitter in accordance with the
invention, which may be a light-weight small base mounted unit, is adapted to be located
near the controlled appliances. A voice-operated selection mechanism is provided for
selecting any one of a number of categories of appliances to be controlled. A universal
remote control code library may be provided which allows codes.to be selected for
control of different types of appliances as well as appliances manufactured by different
manufacturers. Infrared signal receiving, decoding and storage capabilities further
enhance the invention by providing means to learn infrared codes from other remote
control transmitters, such as an appliance’s original remote control transmitter. This
feature is advantageous for appliances whose codes are not contained in the universal

library stored in the invention’s memory and also serves to render the invention much less
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susceptible to obsolescence than speech recognizing transmitters disclosed in the prior
art.

A scheme is provided where both. speaker independent and speaker
dependent vocabulary may be used as voice commands. A speaker independent
vocabulary structure provides the user with the means of navigating multiple linked
recognition vocabulary sets. At any one time, a single recognition set is made active by
the speech recognition circuit. A voice command in one recognition vocabulary set may
be used to activate another recognition vocabulary set. In this fashion, a user may
verbally navigate among different types of remote control functions and target appliances
in an intuitive fashion, while minimizing the number of alternative words from which the
speech recognition circuit must select during any given recognition process.

With the total recognition vocabulary partitioned into smaller recognition
vocabulary sets, improvements result in recognition time and accuracy because, in
general, as a recognition vocabulary increases in size, recognition time increases and
accuracy decreases. Furthermore, recognition vocabulary sets are created such that the
contents within each set have either functional similarities or otherwise share a
relationship that is intuitive to the user. To prevent confusion that may arise with respect
to the active recognition vocabulary set at any given time, the present invention monitors
conditions with a time-out counter and an error counter t6 automatically return to a
general default mode if certain conditions are met. In other words, a predetermined
number of recognition errors or a period during which no successful recognition occurs
will result in a known default state.

Custom speaker dependent voice commands may be trained by the user
and assqciated with infrared signals during product setup processes. These speaker
dependent commands may be accessible from the vocabulary structure described above.

The present invention has the capability of transmitting mulﬁple control
signals, such as infrared signals, to one or more appliances in response to a single voice
command by the user. Such macro programs may be programmed by the user during a
product setup process. For example, a user may desire that the response to the voice

command “Video” is for the invention to issue commands to turn a TV power on, wait
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for the TV to warm up until it is ready to receive control signals, such as infrared signals,
set the channel to “3,” select the VCR for control, turn on the VCR, and execute the
VCR’s play function. As another example, the user may desire that the response to the
user-trained voice command “Sports” is for the invention to issue commands to a TV to
turn to channel 123.

The system may be configured to be self-contained in a single free-
standing or stand-alone housing. The housing may contain a directional microphone
mounted to be rotationally adjusted by the user to enable the user to adjust the sensitivity
of the microphone so that the microphone’s high sensifivity region is pointed toward the
user and microphone noise generating sources, such as an appliance’s loudspeaker are
located in a region of low microphone sensitivity. Visual indication lights may be
provided in a manner to remain in line of sight with the user to communicate operation
status, such as availability for recognition and results of prior recognition attempts. A
small keypad may be provided to assist the user during product setup sequences. A
speaker is also provided to enable output speech synthesized prompts to further assist the

user during setup sequences.

DESCRIPTION OF THE DRAWINGS

These and other advantages of the present invention are readily understood

with reference to the following specification and attached drawings wherein:

FIG. 1 is a functional block diagram ofthe electronic elements and circuits
in one embodiment of the present invention;

FIG. 2a is a functional block diagram showing the details of the speech
recognition circuit in one embodiment of the presenf invention;

FIG. 2b is a functional block diagram showing the details of the infrared
signal controlling circuit in one embodiment of the present invention;

FIG. 2¢ is a schematic circuit diagram showing the details of the audio
switching circuit and the sound activation circuit in one embodiment of the present

invention;
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FIGs. 2d-2f illustrate alternate embodiments of the sound activation circuit
illustrated in Fig. 2c.

FIG. 3 is a perspective view of the physical housing for one embodiment
of the present invention;

FIG. 4a is a side view of the housing illustrated in FIG. 3.

FIG. 4b is an exploded perspective view of the housing illustrated in FIG.

FIG. 4c is a partial sectional view of the housing illustrated in FIG. 3.

FIG. S is a functional block diagram showing the default operation modes
of one embodiment of the present invention;

FIG. 6 is a functional block diagram showing the sound activation mode
sequence steps for one embodiment of the present invention;

FIG. 7 is a functional block diagram showing the different recognition
modes that may be utilized when different recognition vocabulary sets are activated in
one embodiment of the present invention;

FIG. 8 is a functional block diagram showing the sequence of steps for the
response prompting recognition mode for one embodiment of the present invention;

FIG. 9 is a functional block diagram showing the sequence of steps for
the pattern queuing recognition mode for one embodiment of the present invention;

FIG. 10 is a functional block diagram showing a continuation of the
sequence of steps for pattern queuing recognition mode for one embodiment of the
present invention shown in FIG. 9;

FIG. 11 is a functional block diagram showing the sequence steps for
executing a macro program in one embodiment of the present invention;

FIGS. 12A and 12B is a functional block diagram showing the sequence
steps for initiating the product setup process for one embodiment of the present
invention,;

FIGS. 13A-13C s a functional block diagram showing the sequence steps
for selecting a controlled appliance code during a product setup process for one

embodiment of the present invention;
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FIGS. 14A and 14B is a functional block diagram showing the sequence
steps for learning an infrared signal from another remote control transmitter during a
product setup process for one embodiment of the present invention;

FIG. 15 is a functional block diagram showing the sequence steps for
teaching custom, speaker dependent voice command names during a product setup
process for one embodiment of the present invention;

FIGS. 16A and 16B is a functional block diagram showing the sequence
steps for creating a macro program during a product setup process for one embodiment
of the present invention;

FIG. 17 is a schematic circuit diagram showing the details of the power
supply circuit of one embodiment of the present invention;

FIG. 18a is a functional block diagram of an alternative embodiment of
an audio switching circuit in accordance with one embodiment of the present invention;

FIG. 18b is a functional block diagram of an alternate embodiment
utilizing separate microphones for the sound activation circuit and speech recognition
circuit in accordance with the present invention;

FIG. 18c is a functional block diagram of another alternate embodiment
utilizing separate microphones for the sound activation circuit and speech recognition

circuit in accordance with the present invention.

DETAILED DESCRIPTION

The present invention relates to a truly hands-free universal control unit
system for controlling various appliances, such as entertainment appliances, for example,
TVs, VCRs, stereo’s and the like and may also be used for non-entertainment appliances
and virtually any device that is amenable to remote control. The universal remote control
system in accordance with the present invention is user programmable to enable any
number of appliances to be programmed by the user. In order to facilitate portability and
eliminate the inconvenience associated with power cords/cables, the universal control
system in accordance with one embodiment of the invention may be battery operated.

During periods when no voice commands are being issued the system enters a sleep or
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sound activation mode. An important aspect of the invention relates to the ability of the
system to switch from a sleep mode to an active mode solely by voice commands, to
provide true hands-free remote operation.

A block diagram of the system in accordance with the present invention
is illustrated in FIG. 1 and generally identified with the reference numeral 10. As will be
discussed in more detail below, the system 10 enables hands-free operation of one or
more appliances in a wireless manner.

Referring to FIG. 1, the system 10 includes a microphone 20, an audio
switching circuit 30, a sound activation circuit 40, a speech recognition circuit 50, and
a transmitter, for example, an infrared signal controlling circuit 70 and one or more
infrared light-emitting diodes 80. The system 10 may also contain an infrared receiver
71, a read/write memory device 72 for storage of received IR signal data one or more
indicators 52, a keypad 51 and a speaker 53. A power supply circuit 90 is also included.
The power supply 90 may be configured for DC operation to enable portability of the
system 10 or alternatively AC operation.

An output signal from the microphone 20 .is electrically connected to an
automatic audio switching circuit 30. The microphone 20 may be one or more directional
microphones, which have higher sensitivity to sound generated in predetermined regions
in relation to the microphone’s position than in other predetermined regions. A suitable
microphone is a model number M118HC directional microphone, available from Lucent
Technologies and described in detail in; “DM 1000 Component Directional
Microphone”, pages 1 and 2, available from Lucent Technologies, hereby incorporated
byreference. Sound arriving at the microphone is converted into an electric audio output
signal by the microphone 20 and is directed to the audio switching circuit 30. Depending
on the state of the audio switching circuit 30, the microphone audio signal output is
directed to the speech recognition circuit 50 if the speech recognition circuit 50 is not in
a sound activation mode. Conversely, if the speech recognition circuit 50 is in sound
activation mode, the audio switching circuit 30 routes the microphone audio signal output

to a sound activation circuit 40.
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In the sound activation mode, the output signal of the microphone 20 is
electrically connected to the sound activation circuit 40 which includes an amplification
circuit (shown in detail in FIG. 2c), that amplifies the signal and a trigger circuit 43
(shown in FIG. 2c) that receives the amplified signal from the output of the amplification
circuit. An output of the trigger circuit 43 is electrically connected to an input/output pin
of the speech recognition circuit 50. If the amplified signal is of sufficient amplitude to
activate the trigger circuit 43, the output of the trigger circuit causes a logic state change
on the input/output pin of the speech recognition circuit 50, causing the invention to
change modes from a sleep or sound activation mode to an awake or speech recognition
mode.

The mode change may be done in software and/or hardware to cause the
logic state of a mode output pin 65 (shown in FIG. 2a) of the speech recognition circuit
50, connected to an input control of the audio switching circuit, to cause the audio
switching circuit 30 to route the microphone output signal to the speech recognition
circuit 50. Once the logic state is changed to an awake or speech recognition mode, voice
commands may then be received and recognized by the speech recognition circuit 50.
The speech recognition circuit 50 may include output pins that are electrically connected
to a infrared signal controlling circuit 70. Upon recognition of a voice command
associated with an instruction to the transmitter, for example, an infrared signal
controlling circuit 70, the speech recognition circuit 50 sends one or more signals using
the output pins to the infrared signal controlling circuit 70.

The system 10 as illustrated and described herein translates the voice
commands to infrared signals for controlling the appliance by way of an infrared link.
In particular, as will be discussed in more detail below, the output from the speech
recognition circuit 50 is directed to a wireiess transmitter, formed from an infrared signal
controlling unit 70 and one or more infrared light emitting diodes 80 capable of
transmitting infrared light in one or more wavelengths. As such, the present invention
utilizes conventional infrared remote control microcontroller- based technologies,
including the conventional universal appliance code libraries that are familiar to those

skilled in the art. Alternatively, the system may utilize other wireless links, other than
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infrared or in addition thereto, such as RF, ultrasonic and optical links. In addition,
certain aspects of the invention including the mode changing from a sleep to an awake
mode are adapted to be used with appliances that are either wired and wirelessly coupled
to the system. For example, the appliances may be coupled to the system 10 over a power
distribution network. In all such applications, the principles of the present invention
enable truly hands free control of the appliances.

Referring back to FIG. 1, for applications utilizing infrared signals to
control the éppliance, the infrared signal controlling circuit 70 is electrically connected
to one or more infrared light emitting diodes 80. The infrared signal controlling circuit
70 receives and interprets signals from the speech recognition circuit S0 and if the signals
communicate instructions to transmit infrared signals to a controlled appliance, the
infrared signal controlling circuit 70 identifies the appropriate remote control code and
sends a remote control signal representing the code to the infrared light emitting diode(s)
80, which transmits the signal to the controlled appliance.

An infrared receiver 71, a read/write memory 72, and an indicator 52d
may be electrically connected to the infrared signal controlling circuit 80. The infrared
receiver 72 detects and receives the infrared remote control signals transmitted by other
remote control transmitters in a learn mode. The infrared signal controlling circuit 70
receives these signals as digital output from the infrared receiver 72. The infrared signal
controlling circuit 70 decodes and stores the digital signals as codes in the read/write
memory 72 for later transmission. The indicator 52d may be used to provide a visual
indicator to the user during said infrared signal receiving and transmitting operations.

A keypad 51, indicators 52a, 52b and 52c, and a speaker 53 méy be
electrically connected to the speech recognition circuit 50. The keypad 51 buttons may
be utilized by the user to send signals to the input pins of the speech recognition circuit
50 during a product setup process and to provide a power switch for the invention. The
indicators 52 may be utilized to provide the user with visual status of the system during
setup and operation. The speaker 53 is driven by the speech recognition circuit 50 pulse
width modulation output and is primarily used to provide synthesized speech prompts to

the user during product setup processes.
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Software executed by the speech recognition circuit S0 monitors
conditions with a sound activation time-out counter and an error recognition counter.
Upon the attainment of predetermined conditions discussed below, the speech recognition
circuit 50 software enters a low power consuming sleep or sound activation mode.

A power supply circuit 90 electrically connects a power source (not
shown) to circuitry distributing electric power to the electronic elements of the present
invention. The power source may be either AC or DC or a combination thereof. For
example, commercially available alkaline batteries or rechargeable battery packs are
suitable for a DC power supply.

Reference is made to FIG. 17 which shows the power supply circuit 90 in
greater detail than that shown in FIG. 1. As previously discussed, one of the buttons
present on the keypad 51 may be coﬁnected to a momentary switch, which, when
depressed -and held for a sufficient duration of time, establishes an electrical connection
between a power source 91 and an input control pin of a digitally controlled CMOS
single-pole, single-throw (SPST) analog switch 93. An example of a comme;cially
available SPST switch for such purposes is a model number ADG701, available from
Analog Devices, Inc. and described in a data sheet entitled; CMOS Low Voltage 2 Q

SPST Switches, Rev a, pages 1-8 available from Analog Devices, Inc., hereby

incorporated by reference. The input control pin responds to this electrical connection
with the power source 91 in a manner equivalent to receiving a logic high digital input,
resulting in a closed electrical connection between switch 93 source and drain pins and
allowing a connection to be established between the power source 91 and a power
distribution plane 94. When the speech recognition circuit IC 55 becomes electrically
connected with the power source 91 as described above, the software stored within its
ROM 61 executes a program to set a predetermined output pin 68 to a logic high state.
The output pin 68 is electrically connected to the input control pin of the switch 93.
Thus, the response of the speech recognition circuit IC 55 to receiving electric energy
during a power up sequence is to cause switch 93 to establish a closed electrical
connection between its source and drain pins. This electrical connection within switch

93 allows the power source 91 to be electrically connected to the power distribution plane
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94 which distributes electric energy throughout the printed circuit board assembly 16 for
use by components requiring electric energy for operation.

The software contained within the ROM 61 of the speech recognition
circuit 50 may respond to the recognition of a speech command such as “Power” when
the appropriate recognition vocabulary set is active and under the conditions described
below by executing a command to change the logic state of said output pin 68 to a logic
low condition. This logic low is then received by the input control pin of switch 93,
which responds by creating an open connection between switch 93 source and drain pins,
and thus disconnecting power distribution plane 94 from the power source 91. Thus, the
present invention may be powered down via voice command. If the power switch 93 is
open as shown in FIG. 17, the circuit elements reliant on this connection to receive
energy do not receive electric energy. Also shown in FIG. 17 is a protection diode 2, for
example, a commercially available 1N4001, located in series with the power source 91
and other electrical connections to prevent damage to other printed circuit board assembly
16 components in the event batteries are inserted with incorrect polarity orientation.

FIG. 2a illustrates the speech recognition circuit 50 in greater detail . The
electronic elements of the speech recognition circuit 50 that process the microphone
audio signal output received from the audio switching circuit 30 may be in the form of
a microcontroller- based integrated circuit, IC chip 55. Such microcontroller-based ICs
specifically designed for speech applications in consumer electronic products are well
described in the prior art and are commercially available. An example of a suitable IC
is a type RSC-300/364 speech recognition microcontroller as manufactured by Sensory,
Inc. of Sunnyvale, California and as described in a data sheet entitled; RSC-300/364
Recognition Synthesis Control, published by Sensory, Inc. copyright 1999, and Data
Book RSC-300/364; pages 1-50, published by Sensory Inc, Sunnyvale, California,
copyright August 1999, hereby incorporated by reference. Alternately, other
microcontrollers can be used as well as digital signal processors. In particular, the IC 55
contains as a minimum a preamplifier 56, an analog to digital converter (A/D) 57, a
speech processing unit 58, an automatic gain control (AGC) 59, a microcontroller 60, a

read-only memory (ROM) 61, a random access memory (RAM) 62, a pulse width
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modulation (PWM) output 67 or a digital to analog converter (not shown), amode output
65 pin, a clock 63, an external memory interface 66, and two general purpose
input/output (I/O) ports 68. Also included in the speech recognition circuit 50 are a clock
source 64, a read/write memory device for storage of speech reference pattern data 54,
and, optionally, additional read/write memory device(s) 69 or ROM devices (not shown)
connected to the external memory interface 66. The description of the operation of the
speech recognition circuit 55 is provided in general terms for the specific speech
recognition IC mentioned above and is specific only in areas where the present invention
departs from prior art disclosures or is beneficial to the explanation of aspects of the '
present invention. It should also be noted that, as an alternate to the speech recognition
IC 55, a conventional microprocessor or a digital signal processor capablé of executing
speech recognition software algorithms may be used. Any of the speech recognition
circuit elements described above that are not included in said conventional processors
may be provided in circuitry external to said IC.

The present invention executes pattern generation algorithms and speech
recognition algorithms that are known to those skilled in the art. One speech recognition
algorithm for speaker independent recognition uses a pre-trained neural network
described in prior art, for example, as is provided by Sensory, Inc. as described below.
One process for speaker dependent speech recognition involves creating a reference
pattern for each voice command word or phrase during a user-controlled product setup
process. During this set-up process, a pattern is generated when a voice command is
spoken by the user. A pattern is a compact representation of the significant acoustic
information in a voice command word or phrase. A speaker dependent reference pattern
is created by averaging patterns generated as the voice command is spoken two or more
times and the reference pattern is stored in a read/write memory 54. After the setup
process is complete, speaker dependent speech recognition then involves comparing an
unknown pattern generated from a voice command spoken by the user to the speaker
dependent reference patterns within a specified recogﬁition vocabulary set. This
comparison may involve distance measurements and calculations of the fit of the

unknown pattern to each of the reference patterns to determine the closest matching

Page 261 of 375



10

15

20

25

30

. 17

reference pattern. However, the present invention may implement one or more génerally
known algorithms, including but not limited to pattern matching that compares an
unknown pattern with reference patterns, neural networks, and/or hidden Markov models.

One embodiment of the present invention makes both speaker independent
and speaker dependent speech recognition available to the user by providing factory-
programmed speaker independent commands that require no additional user voice
training and providing speaker dependent command training capability to allow the user
to create custom names for appliances, functions, and macro programs. Speaker
independent speech recognition is designed to recognize words spoken by a plurality of
users and is language dependent. Speaker independent command reference data are
generally derived from recordings of the specified spoken commands from several
hundred individuals with different speech characteristics and accents in conditions similar
to the environment of a product’s intended use. Therefore, speaker independent
commands require no voice training from the user. Speaker dependent recognition
generally involves a user training a product to recognize specific words, and is therefore °
not language dependent. The implementation of linked recognition sets as previously
described also allows the user to easily access and navigate among both speaker
dependent and speaker independent recognition vocabulary sets. Other embodiments of
the present invention may be of the form of a speaker independent only version or a
speaker dependent version where a user may follow a set-up sequence to train speaker
dependent words in place of the speaker independent structure of the embodiment
described herein.

When the speech recognition circuit 50 is not in a sound activation mode,
the audio switching circuit 30 provides an electric connection between the microphone
audio signal output and the preamplifier 56 in the speech recognition circuit 50. The
preamplifier 56 provides signal amplification to a level suitable for analog to digital
conversion. The analog to digital converter (A/D) 57, preferably having an accuracy of
at least 12 bits, is coupled to the output of the preamplifier 56 and converts the incoming
audio waveform into digital representations of the incoming signal. The digital output

of the analog to digital converter 57 is directed to the speech processing unit 58. The
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speech processing unit 58 is controlled by the controller 60 and utilizes RAM 62 for
temporary storage of data, control information and result registers, and an arithmetic logic
unit (not shown) to produce band-pass-filtered representations of the input waveform in
several frequency bands. The output of the speech processing unit 58 is received by the
controller 60. Utilizing code stored in ROM 61 as discussed below, and register space
and data space provided by the RAM 62, the controller 60 analyzes the filtered input
waveforms to produce a pattern in real time that contains the significant acoustic
information in the input signal. The controller 60 then executes recognition algorithm
software to determine which voice command in the active recognition vocabulary set is
the best match and was most likely spoke_n by the user. The controller 60, utilizing
control code stored in the ROM 61, determines the appropriate operation of the system
associated with the recognition result, such as generating appropriate outputs at general
purpose input/output ports 68. An automatic gain control (ACG) 59 is controlled by the
controller 60 and provides feedback to the preamplifier 56 for adjustment of the level of
amplification performed on the microphone audio signal output due to variations in the

input signal.

The speech recognition circuit 50 may include one or more microphone
gainresistors, sﬁch as user-adjustable thumbwheel potentiometer 35, as well as capacitors
(not shown), as part of the preamplification circuitry. Some or all of these components
may be integrated into preamplifier 56. Such preamplification circuitry is well known
to those skilled to the electronic arts and, for example, is described in the previously
referenced in Data Book RSC-300/364, pages 1-50, published by Sensory Inc.,

Sunnyvale, California, copyright August 1999.

The IC 55 contains at least one oscillator which functions as a clock 63,
driven by a clock source 64 external to the IC 55. The IC 55 contains an external
memory bus 66 which serves as an interface for addressing additional ROM or RAM
located external to the IC if additional memory capacity is needed for control code or
data. The pulse width modulation (PWM) output pins 67 are electrically connected to

a speaker 53 and used primarily to provide synthesized speech prompts and/or audio
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sounds to direct the user during product set-up sequences. The digital to analog converter
(not shown) is electrically connected to an audio amplifier (not shown), and may be used
as an alternate to the pulse width modulation (PWM) output 67, electrically connected
to the speaker 53 to provide synthesized speech prompts.

Executing software code stored in the ROM 61, the controller 60 utilizes
register space in the RAM 62 to control the logic states of predetermined control register
bits to determine if the clock 63 is enabled or disabled and if the controller 60 is in a low
power consuming mode or not. The controller 60 may place the speech recognition
circuit 50 into a low power consuming sound activation mode by changing the logic
states of said control register bits, removing the clock source 64 from the oscillator 63 of
IC 55. The controller-60 software also changes the logic state of a mode output 65 pin
of the speech recognition circuit 50, as it enters the sound activation mode. An input
control for the audio switching circuit 30 is electrically connected to said mode output
65 pin which changes logic states as the speech recognition circuit changes modes
between speech recognition mode and sound activation mode. The input control for the
audio switching circuit 30 changes as the logic state of the mode output pin changes,
causing the electric signal output from the microphone 20 to be electrically connected to
the sound activation circuit 40. The audio switching circuit connections are shown in
detail in FIG. 2c.

The speech recognition circuit 50 remains in this sound activation mode
until the sound activation circuit 40 causes a bit transition at a predetermined input 68
pin. The bit transition changes the state of the previously set control register bits which
removes the speech recognition circuit 50 from the low power consuming sleep or sound
activation mode and enables the oscillator clock 63. Once the oscillator clock 63 is
started and initialized, the code stored in the ROM 61 instructs the controller 60 to place
the speech recognition circuit 50 into speech recognition mode running a continuous
listening pattern generation and reco gnition software routine. The software also instructs
the controller to change the logic state of the mode output 65 pin.

Stopping and restarting the speech recognition circuit 50 as previously

described does not cause a reset of the controller 60, nor cause loss of contents of internal
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registers and thus allows the input/outputs 68 to remain where last set. By removing the
oscillator clock source, the power requirement for the speech recognition circuit is
significantly reduced, but the ability to maintain its energy supply allows the speech
recognition circuit to retain the contents of its internal register and previously set
input/output 68 conditions and resume operation in a relatively uninterrupted manner.
Furthermore, the energized speech recognition circuit remains capable of detecting input
events at the IC 55 input 68 pins even when placed in low power consuming sound
activation mode, further supporting the hands-free activation capability of the sound
activated circuit 40.

The present invention may also contain software code stored in the ROM
61 to provide a user with a means of navigating a vocabulary structure consisting of
multiple, partitioned recognition vocabulary sets. Atanyone time, no more than a single
recognition vocabulary set is made active by the speech recognition circuit. With the
total recognition vocabulary partitioned into smaller recognition vocabulary sets,
improvements in recognition time and accuracy result because, in general, as a
recognition vocabulary increases in size, recognitiqn time increases and acéuracy
decreases. Recognition vocabulary sets are generally created such that the voice
commands, represented by the reference data within each said set, have either functional
similarities or otherwise share a relationship that is intuitive to the operator. A voice
command in one recognition vocabulary set may activate another recognition vocabulary
set. In this fashion, a user may verbally navigate among different types of function
selections and target appliance selections in an intuitive fashion, while limiting the
number of alternative words among which the speech recognition circuit must
discriminate during any given recognition process. Furthermore, since a pattern
generated by a voice command is compared only to the words in the active recognition
vocabulary set, the use of phonetically similar words is possible if such similar words are
placed in different recognition vocabulary sets.

To prevent confusion that may arise with respect to the active recognition
vocabulary set at any given time, the present invention monitors conditions with a time-

out counter and an error counter to automatically return to a general default mode if
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certain conditions are met. In other words, when no match is found or a period elapses
in which no recognition attempts occur, the system returns to a known default state.

When a voice command submitted by the user is recognized by speech
recognition circuit 50 as a match with one of the active recognition vocabulary set
referencé commands, the controller 60 executes the control code instruction associated
with the matching reference command. The control code instruction may direct the
controller 60 to (a) activate a new recognition vocabulary set; (b) utilize IC 55 output 68
pins to communicate instructions to the infrared signal controlling circuit 70; or (c)
disconnect predetermined elements of the present invention circuitry from the power
supply circuit for long term deactivation of the unit. A control code instruction directing
the controller 60 to activate a new recognition vocabulary set may also direct the
controller 60 to enter a new operating mode utilizing different pattern generating and/or
speech recognition software.

The present invention may be provided with a user selectable default
recognition vocabulary set, which is appropriate for an intended appliance category, to
which the software causes the controller 60 to return following the recognition of certain
voice commands or as the result of other predetermined conditions such as the elapse of
time-out periods or the detection of a specified number of speech recognition errors.
Recognition vocabulary sets contain reference command data representing the group of
voice commands the invention is expecting to receive at any time, i.e. when a particular
recognition vocabulary set is active.

~ The software running while a default recognition vocabulary set is
available for speech recognition may typically be executing a routine where the speech
recognition circuitry remains continuously available to generate patterns from detected
voice commands unless otherwise processing a previous voice command for recognition
or measuring the silence level to provide compensation for background noise. As
indicated previously, when a voice command submitted by the user is recognized by
speech recognition circuit 50 as a match with one of the default recognition vocabulary
set reference commands, the controller 60 executes the control code instruction(s)

associated with the matching reference command. The control code instruction(s) may
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direct the controller 60 to activate a new recognition vocabulary set or utilize IC 55
output 68 pins to communicate instructions to the infrared signal controlling circuit 70.
Control code instructions directing the controller 60 to activate a new recognition
vocabulary set may also direct the controller 60 to enter a new operating mode utilizing
different pattern generating and/or speech recognition software.

FIG. 2b illustrates the infrared signal controlling circuit 70 in greater
detail. More specifically, the infrared signal controlling circuit 70 includes a controller
76, an interface 75 to the speech recognition circuit, one or more clock sources 73, and
one or more infrared driver circuits 74. Preferably the electronic elements of the
controller are in the form of an microcontroller integrated circuit, IC chip 76 as shown
in FIG. 2b. Such microcontroller-based ICs specifically designed for infrared remote
control transmitter applications which support infrared signal learning are well described
in the prior art and are commercially available. An example of a commercially available
controller for such purpose is a model number Z861.98, available from Zilog, Inc. and
described in detailed in; Preliminary Product Specification DS5000 701-IRX 1298, Z86
1.81/86/98 28-Pin Low-Volfage Infrared Microcontroller, pages 1-55, available from
Zilog, Inc., Campbell California, hereby incorporated by reference. Other
microcontrollers as well as digital signal processors are also suitable.

The controller IC 76 geherally contains, a controller, a read-only memory
(ROM), arandom access memory (RAM), a clock, an external memory interface, a timer,
a modulator, one or more input ports, one or more output ports, and an encoder. A
plurality of stored infrared instruction codes and a plurality of program instructions are
generally stored within a ROM memory. The RAM is used by controller IC 76 to store
data for operations and control. The controller IC 76 oscillator derives its source from
clock source 73, such as a crystal or a ceramic resonator. The controller IC 76 is
electrically connected to an infrared receiver 71 that receives externally transmitted
infrared function codes (from a teaching transmitter, not shown) and supplies them to
controller IC 76 where they are conventionally decoded by the decoder, shown internally
to controller IC 76 in FIG. 2a. The external memory interface is used by the controller

IC 76 to store and access learned infrared signal codes in the external read/write memory
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72. An infrared driver, which is generally transistor-based, is electrically connected to
controller IC 76 and electrically connected to infrared light-emitting diode 80. An
indicator light-emitting diode 52d is also connected to controller IC 76 which provides
the user message prompts and other information, such as indicating operating stages and
prompting desired user actions, for assisting in the programming of the present invention.

The general operation of this type of microcontrollers is well described in
the prior art. Therefore, description of the operation of the infrared signal circuit
controller herein is provided in general terms and is specific only in areas where the
present invention departs from prior art disclosures or is beneficial to the explanation of
aspects of the present invention. For conventional microcontrollers designed for remote
control transmitter applications, the universal library of appliance codes are generally
stored within the ROM memory of the controller IC 76 or stored within a ROM memory
external to controller IC 76 and accessible through an external memory interface. Codes
acquired through infrared code learning are typically stored in a read/write memory
external to controller IC 76. The memory devices are typically organized into a plurality
of pages with the various infrared function codes for a particular hppliance model being
generally assigned to a specific memory page.

As shown in FIG. 2b, an interface 75 provides electrical connections
between the speech recognition circuit 50 and the controller IC 76. A plurality of output
pins PO,, PO,, ... PO, at the controller IC 76 are electrically connected as data inputs
to each of a series of multiplexers (MUX,, MUX,, ... MUX,,,) within the interface 75,
which in one embodiment may be a programmable logic device configured to operate a
switching matrix, connecting controller IC 76 outputs to controller IC 76 inputs. A
suitable programmable logic device is a MACH 4 CPLD logic device, available from
Lattice Semiconductor Corpo’ration and described in detail in Publication 17466, Rev j,
May 1999, entitled; MACH 4 CPLD FAMILY_ High Performance EE _CMOS

Programmable Logic, by Lattice Semiconductor Corporation, hereby incorporated by
reference. The output 68 pins of the speech recognition IC 55 are electrically connected

as select inputs SI,, SI,, ... SI,, ,to each of the multiplexers contained within the interface
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75. The output of each multiplexer is electrically connected exclusively to one input pin
P, PI,, ... PL, of controller IC 76.

In response to the speech recognition circuit 50 recognition of a voice
command associated with an operation to send an instruction to the infrared signal
controlling circuit 70, the output 68 pins send a binary instruction to the select pin inputs
of the interface 75 multiplexers shown in FIG. 2a. Depending on the binary instruction
sent, each multiplexer may select zero or one of the data inputs to be electrically
connected to the multiplexer output. The interface 75 further controls the output enable
of each multiplexer such that the output is enabled only if one of the data inputs has been
selected for that multiplexer. This process produces an input at controller IC 76 input
pins that is equivalent to that resulting from a button depress on a keypad of a
conventional remote control transmitter which generates circuit connections. The
controller IC 76 software interprets the instruction received at its input pin(s) and
responds by (a) identifying a section of the ROM to be made available for subsequent
access if the instruction is associated with an appliance category selection; (b) by
identifying a memory location within its internal ROM and retrieving the control code
stored therein if the instruction is associated with a command stored within the universal
library of codes stored in ROM or (c) retrieving a learned infrared code stored in
read/write memory 72 if the instruction is associated with a learned infrared signal. If the
response to the received instruction is to transmit an infrared signal, the controller 76
utilizes its formatting program and its modulator to generate the precise carrier frequency,
pulse width, pulse modulation, and overall timing format for a signal based upon the
control code retrieved, and submits the signal to an infrared driver 74 which drives one
or more infrared light emitting diodes 80. The infrared light emitting diode 80 converts
the electrical signal received into an infrared signal which is transmitted to one or more
targef appliances.

FIG. 2c illustrates the audio switching circuit 30 and the sound activation
circuit 40 in greater detail. FIG. 2c shows the present invention in the sound activation
mode as indicated by the audio switching circuit 30 maintaining a switch closure and

therefore electrical connection between the microphone 20 output and the sound
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activation circuit 40. The audio switching circuit 30 in the preferred embodiment of the
present invention contains a commercially available digitally controlled, single-pole,
double-throw (SPDT) analog switch, for example, a model number ADG 719 (CMOS
Switch); available from Analog Devices and described in a data sheet entitled; CMOS
Low' Voltage 4 Q SPDT Switch ADG 719, Rev a, pages 1-8, available from Analog

Devices, hereby incorporated by reference. The operation of the audio switching circuit
30 and the sound activation circuit 40 as shown in FIG. 2c¢ is described in greater detail

below.

Figures 2d through 2f show alternative embodiments of the sound activation
circuit 40 shown in Fig. 2c. In particular, Fig. 2d shows a sound activation circuit 40
with a microphone load resistance value and a time constant value for a timing circuit
that differ from the respective values shown in Fig. 2c. Different values affect the
microphone 20 sensitivity while in sound activation mode and the time constant duration
of said timing circuit, respectively, in manners that are well known to those skilled in the
electronic arts. The sound activation circuit 40 shown in Fig. 2d also includes fewer
compohents than that shown in Fig. 2c. The general operation of the sound activation
circuit 40 described below and shown in Fig. 2c also describes the sound activation
circuit 40 shown in Fig. 2d.

Fig. 2e shows another alternative sound activation circuit 40 that combines an
additional Schmitt trigger inverter 43f, a 2- input NAND gate 44, a resistor and a
capacitor with the sound activation circuit 40 shown in Fig. 2d. In comparison to the
sound activation circuits shown in Fig. 2c and Fig. 2d, the sound activation circuit 40
shown in Fig. 2e is less susceptible to activation by sounds that exceed a predetermined
activation amplitude threshold, but are not maintained at or above said threshold for at
least a predetermined duration. Thus, in comparison to the circuits shown in Figures 2c
and 2d, the sound activation circuit 40 shown in Fig. 2¢ is responsive to such sounds as
spoken words that exceed an activation amplitude threshold for at least a predetermined
duration, but is less responsive to incidental sounds that do not meet both amplitude and

duration criteria.
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Assuming that the system is in sound activation mode, the output signal from
microphone 20 is electrically connected by audio switching circuit 30 to the sound
activation circuit 40 as shown in Fig. 2e. The sound activation circuit 40 contains one
or more audio amplification stages that amplify the electric signal output from the
microphone 20. Fig. 2e shows an audio signal amplification stage based upon an NPN
transistor 41a, followed by another audio signal amplification stage based upon an NPN
transistor 41b.

The sound activation circuit 40 also contains trigger circuitry. The trigger
circuitry shown in Fig. 2e utilizes four inverting Schmitt trigger circuits, shown as part
of IC 43 because the IC’s are commercially available which integrate several such circuits
into a single device package. The amplified output signal from the last audio
amplification stage is electrically connected to an input of a first inverting trigger 43a.
If the resulting amplified electric audio signal representing the sound received by
microphone 20 reaches a predetermined amplitude threshold equal in magnitude to a
logic state change (bit transition) at the input of inverting trigger 43a, the inverting trigger
43a acfivates, outputting a logical low, and leading to a logical high output at inverting
trigger 43b and inverting trigger 43f.

The logical high output of inverting trigger 43b leads to a logical high condition
at a first input pin of a 2-input NAND gate 44. The logical high output of the inverting
trigger 43f is electrically connécted to a resistor/capacitor time delay circuit that is
electrically connected to a second input pin of 2-input NAND gate 44. If the output of
the inverting trigger 43b is held in a logical condition for a predetermined duration, the
time delay circuit will allow the second input of 2-input NAND gate 44 to reach the
equivalent of a logical high condition. If both input pins of 2-input NAND gate 44 are
simultaneously held in logical high conditions, indicating that sound exceeding said
activation amplitude threshold continues to be detected after the time delay, then the
output of 2-input NAND gate 44 transitions from a logical high condition to a logical low
condition. The output pin of 2-input NAND gate 44 is electrically connected to the input
pin 68 of the speech recognition circuit 50. Although not shown in Fig. 2e, 2-input

NAND gate 44 is electrically connected to a power source and is electrically connected
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to a common ground. The general operation of such signal amplification, triggering and
time delay circuits are well known to those skilled in the electronics art.

The sound activation circuit 40 also contains a potenﬁorneter which allows
resistance modification within the amplification circuit. This potentiometer is accessible
to the user in the form of a thumbwheel knob 45 which the user can adjust to change a
resistance value within the amplification circuit which modifies the sensitivity of the
sound activation circuit.

The logic state change at the output pin of 2-input NAND gate 44 causes a bit
transition at the input 68 pin of speech recognition circuit controller 60. As described
below this bit transition is detected by controller 60 which responds by removing the
speech recognition circuit from the low power consuming sound activation mode and
enabling the controller clock 63. This activates speech recognition circuit 50 for
subsequent speech recognition processing as shown in step S503 in Fig. 5. The software
also instructs controller 60 to change the logic state of mode output 65 pin.

The speech recognition circuit 50 then maintains mode output 65 pin in the logic
state consistent with the speech recognition mode. As shown in Fig. 2e, an input control
pin of audio switching circuit 30 is electrically connected to said mode output 65 pin,
causing the state of audio switching circuit 30 to be controlled by said mode output pin.
As described below the logic stage change at mode output 65 pin results in a logic state
change at the input control pin of audio switching circuit 30, causing said circuit to
electrically connect microphone 20 output signal to speech recognition circuit 50,
disconnecting it from sound activation circuit 40, as shown in a step $504 in Fig. 5. This
connection is maintained until speech recognition circuit 50 determines that
predetermined conditions have been met to return to the sound activation mode.

Fig. 2f shows yet another alternative sound activation circuit 40 that combines
additional Schmitt trigger inverters 43d-43f, 3-input NAND gates 46a-46¢, digitally
controlled analog switcﬁes 47a and 47b, and multiple timing circuits including resistors,
capacitors and diodes with the sound activation circuit 40 shown in Fig. 2d. In
comparison to the sound activation circuits shown in Fig. 2c and Fig. 2d, the sound

activation circuit 40 shown in Fig. 2f is less susceptible to activation by sounds that

s
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exceed a predetermined activation amplitude threshold, but are not maintained at or
above said threshold for at least a predetermined duration. This sound activation circuit
40 is also less susceptible to activation by certain sounds, including speech, that exceed
a predetermined activation amplitude threshold and are maintained at or above said
threshold for a period of time that exceeds a predetermined duration. Thus, in
comparison to the circuits shown in Figures 2c and 2d, the sound activation circuit 40
shown in Fig. 2f is responsive to such sounds as spoken words that exceed an activation
amplitude threshold for at least a predetermined first duration, but is less responsive to
incidental sounds that do not meet both amplitude and duration criteria. Furthermore, in
comparison with Fig. 2e, the sound activation circuit 40 shown in Fig. 2f is less
responsive to sounds that continue to exceed a predetermined activation amplitude
threshold for a predetermined second duration, thus allowing for further restriction of the
durations of sounds that may activate the system from a sound activation mode.
Assuming that the system is in sound activation mode, the output signal from
microphone 20 is electrically connected by the audio switching circuit 30 to the sound
activation circuit 40 as shown in Fig. 2f. The sound activation circuit 40 contains one or
more audio amplification stages that amplify the electric signal output from microphone
20. Fig. 2f shows an audio signal amplification stage based upon an NPN transistor 41a,
followed by another audio signal amplification stage based upon an NPN transistor 41b.
The sound activation circuit 40 also contains trigger circuitry. The trigger
circuitry shown in Fig. 2f utilizes six inverting Schmitt trigger circuits, shown as part of
IC 43 because IC are commercially available which integrate several such circuits into
a single device package. The amplified output signal from the last audio amplification
stage is electrically connected to an input of a first inverting trigger 43a. If the resulting
amplified electric audio signal representing the sound received by microphone 20 reaches
a predetermined amplitude threshold equal in magnitude to a logic state change (bit
transition) at the input of inverting trigger 43a, inverting trigger 43a activates, outputting
alogical low. A logical low at the output of inverting trigger 43a leads to a logical high
output at inverting trigger 43b and a logical low condition at a first input of a 3-input

NAND gate 46¢, preventing the output of 3-input NAND gate 46¢ from transitioning to
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a logical low condition while the input of inverting trigger 43b is held ina 16gical low
condition.

A logical high output of the inverting trigger 43b leads to a logical low condition
at the output of inverting trigger 43¢ and a logicai high condition at a first input of a 3-
input NAND gate 46b. As shown in Fig. 2f, the output of 3-input NAND gate 46b is
electrically connected to a timing circuit including a diode, resistor and capacitor that is
electrically connected to an input of an inverting trigger 43f. A logical high condition at
the first input of the 3-input NAND gate 46b leads to a logical low at the output of 3-
input NAND gate 46b unless a sécond input of 3-input NAND gate 46b is held in a
logical low condition by a timing circuit described below that is electrically connected
to the second input of 3-input NAND gate 46b.

A logical low condition at the output of 3-input NAND gate 46b leads to a logical
low condition at the input of inverting trigger 43f, remaining in this condition for at least
a duration determined by a time constant value of the associated timing circuit electrically
connected to the input of inverting trigger 43f. A logical low condition present at the
input of inverting trigger 43f leads to a logical low at the output of inverting trigger 43e.
A logical low at the output of inverting trigger 43e leads to a logical high output at
inverting trigger 43d and a logical low condition at a second input of 3-input NAND gate
46¢, preventing the output of 3-input NAND gate 46¢ from transitioning to a logical low
condition while the input of inverting trigger 43f is held in a logical low condition. A
logical low at the output of inverting trigger 43e also leads to a logical low condition at

a second input of 3-input NAND gate 46b, returning the output of 3-input NAND gate

46b to a logical high condition and maintaining this condition for at least a duration

determined by a time constant value of the associated timing circuit electrically connected
to the second input of 3-input NAND gate 46b. Also electrically connected to the second
input of 3-input NAND gate 46b is a control input pin of a digitally controlled analog
switch 47b as shown ianig. 2f. A logical low condition at the second input of 3-input
NAND gate 46b causes the switch 47b to open and remain open for a duration
determined by the duration of the presence of a logical low condition at the output of

inverting trigger 43e plus a time constant value of the associated timing circuit
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electrically connected to the second input of 3-input NAND gate 46b. The open position
of switch 47b disconnects an electrical connection between a third input of 3-input
NAND gate 46¢ and a circuit that remains in a logically low condition.

As shown in Fig. 2f, the output of inverting trigger 43d is electrically connected
to a timing circuit including a diode, resistor and capacitor that is electrically connected
to a control input pin of a digitally controlled analog switch 47a. A logical high
condition at the output of inverting trigger 43d causes the switch 47a to close and remain
closed for a duration determined by the duration of the presence of a logical high
condition at the output of inverting trigger 43d plus a time constant value of the
associated timing circuit electrically connected to the control input pin of switch 47a.
The closure of switch 47a establishes an electrical connection between the output of 3-
input NAND gate 46a and a third input to 3-input NAND gate 46c.

| As indicated previously, a logical high output of inverting trigger 43b leads to a
logical low condition at the output of inverting trigger 43c. The output of inverting
trigger 43c is electrically connected to a timing circuit including a diode, resistor and
capacitor that is electrically connected to a first input of a 3-input NAND gate 46a. A
logical low condition at the output of inverting trigger 43¢ leads to a logical high
condition at the output of 3-input NAND gate 46a which is held in said logical high
condition for a duration determined by the duration of the presence of th;a logical low
signal received from the output of inverting trigger 43¢ plus a time constant value of the
associated timing circuit electrically connected to the first input of a 3-input NAND gate
46a. A logical high condition at the output of 3-input NAND gate 46a leads to a logical
high condition at the third input to 3-input NAND gate 46¢ while an electrical connection
is maintained by switch 47a and switch 47b remains open.

Thus, as shown in Fig. 2f and described above, the three inputs to 3-input NAND
gate 46¢ may be simultaneously held in logical high condition if sound .exceeding a
predetermined threshoid is initially detected, continues to be detected after a
predetermined period of time, and ceases to be detected within a following predetermined
period of time. If said sound is detected and continues to be present after a predetermined

time delay, then the second and third input pins of 3-input NAND gate 46¢ are held in a
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logical high condition. If the sound ceases before a timing circuit returns the third input
pin of 3-input NAND gate 46c¢ to a logical low condition, then the first input pin of 3-
input NAND gate 46¢ will return to a logical high condition and the output of 3-input
NAND gate 46¢ will transition from a logical high condition to a logical low condition.
The output pin of 3-input NAND gate 46c¢ is electrically connected to the input pin 68 of
the speech recognition circuit 50. Although not shown in Fig. 2f, 3-input NAND gates
46a-46¢ are electrically connected to a power source and are electrically connected to a
common ground. The general operation of such signal amplification, triggering and time
delay circuits are well known to those skilled in the electronics art.

Sound activation circuit 40 also contains a potentiometer which allows resistance
modification within the amplification circuit. This potentiometer is accessible to the user
in the form of a thumbwheel knob 45 which the user can adjust to change a resistance
value within the amplification circuit which modifies the sensitivity of the sound
activation circuit.

The logic state change at the output pin of 3-input NAND gate 46¢ causes a bit
transition at input 68 pin of speech recognition circuit controller 60. As described below,
this bit transition is detected by controller 60 which responds by removing the speech
recognition circuit from the low power consuming sound activation mode and enabling
the controller clock 63. This activates the speech recognition circuit 50 for subsequent
speech recognition processing as shown in a step S503 in Fig. 5. The software also
instructs the controller 60 to change the logic state of mode output 65 pin.

The speech recognition circuit 50 then maintains mode output 65 pin in the logic
state consistent with the speech recognition mode. As indicated previously and shown
in Fig. 2f, an input control pin of audio switching circuit 30 is electrically connected to
said mode output 65 pin, causing the state of audio switching circuit 30 to be controlled
by said mode output pin. The logic state change at mode output 65 pin results in a logic
state change at the inpuf control pin of audio switching circuit 30, causing said circuit to
electrically connected microphone 20 output signal to speech recognition circuit 50,

disconnecting it from sound activation circuit 40, as shown in step S504 in Fig. 5. This
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connection is maintained until speech recognition circuit S0 determines that
predetermined conditions have been met to return to the sound activation mode.
Alternate schemes may also be employed to electrically connect
microphone 20 output to the speech recognition circuit 50 and the sound activation circuit
40. One alternate embodiment is shown in FIG. 18a which employs a commercially
available digitally controlled (digitally enabled input control), single-pole, single-throw
(SPST) analog switch, instead of the SPDT switch employed within the embodiment
described above, within the audio switching circuit 30. As shown in FIG. 18a, an
electrical connection is always maintained between the microphone 20 output and the
speech recognition circuit 50, but the switch is used to either electrically connect or
disconnect the sound activation circuit 40 to the microphone 20 output depending on the
state of the mode pin 65 of the speech recognition circuit 50. The speech recognition

circuit 50 controls the mode pin 65 logic state as described in further detail below for the

embodiment discussed above such that the sound activation circuit 40 is electrically

connected to the microphone 20 output only when the invention is placed into sound
activation mode.

Another alternate embodiment is shown in FIG. 18b which employs two
microphones 20a and 20b, the output of each is dedicated to the speech recognition
circuit 50 or the sound activation circuit 40, respectively. Thus, the microphone outputs
remain exclusively electrically connected to the speech recognition circuit 50 or the
sound activation circuit 40. For this scheme, no switch is used, but an additional
microphone is introduced, and the sound activation circuit 40 is allowed to harmlessly
trigger during the speech recognition mode.

Another alternate embodiment is shown in FIG. 18c, which is a
combination of the two alternate schemes presented above. This scheme employs two
microphones 20a and 20b, the output of each is dedicated to the speech recognition
circuit 50 or the sound activation circuit 40, respectively. As shown in FIG. 18c¢, an
electrical connection is always maintained between the microphone 20a output and the
speech recognition circuit 50, but an SPST switch as described above is used to either

electrically connect or disconnect the sound activation circuit 40 to the microphone 20b
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output depending on the state of the mode pin 65 of the speech recognition circuit S0.
The speech recognition circuit 50 controls the mode pin 65 logic state in the same manner
as described later in further detail for the preferred embodiment such that the sound
activation circuit 40 is electrically connected to the microphone 20 output only when the

invention is placed into sound activation mode.

PHYSICAL UNIT

FIGS. 3 and 4a-4c illustrate an exemplary embodiment of a housing for
the present invention. Referring first to FIG. 3, shown is speech recognizing transmitter
10 with a housing which includes a main housing portion 11, a microphone base 12
which holds a microphone 20 and that may be rotated independently from said main
enclosure section 11, as described below and a removable battery access panel (not
shown) on the bottom of the unit. Two ports 96, 98 in the form of openings are provided
in the top of the microphone base 12, through which sound is received by the
microphone. ‘

An opening in the main enclosure section 11 is provided for sound
generated from a speaker 53. The opening may be formed from many small openings in
the indicated area which may take the form of slits or cross-hatched pattern openings
through which sound generated by the speaker 53 may pass through the main enclosure
section 11.

The indicators 52a, 52b, 52¢ and 52d are light-emitting diodes operating
in visible light wavelengths that are used to communicate operating status to the user.
Openings may also be provided in the main‘enclosure 11 for each of said indicators.

A keypad 51 may be provided to enable the user access to buttons used
primarily to communicate with the system during product setup processes. Openings are
provided in the main enclosure 11 for each button of said keypad.

A user-adjustable thumbwheel potentiometer 35 may also be provided to
allow the microphone sensitivity adjustment for electric audio signals directed to a speech
recognition circuit. A user-adjustable thumbwheel potentiometer 45 may be provided to

allow adjustment of the amplification level of electric audio signals directed to a sound
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activation circuit. Openings may be provided in the main enclosure 11 for each of said
thumbwheel potentiometers.

Four vibration-absorbing, adhesive-backed feet 19 made of rubber or
similar compounds that are conducive to vibration absorption may be mounted to the
bottom of main enclosure section 11.

An infrared receiver 71 or other wireless signal detecting device may be
mounted within the front portion of the main enclosure section 11 with an opening
through which infrared light is received and detected.

FIG. 4a is a side elevational view of the physical structure of one
embodiment of the present invention. In addition to those components shown in FIG. 3.,
FIG. 4a shows infrared light-emitting diode 80 and a battery holding compartment 18.
Openings are provided in the main enclosure section 11 for each of the indicators and for
mating of the removable battery access panel 17 (FIG. 4b) to the main enclosure section
11. Electronic components are either mounted upon or are electrically connected by
wiring to a printed circuit board assembly 16 shown with hidden lines.

FIGS. 4b and 4c show the rotatable IR transmitter and rotatable
microphone feature in more detail. In particular, referring first to the rotatable
microphone feature, the housing 11 may be formed from a front housing portion 82 and
rear housing portion 84. The front and rear housing portions 82 and 84 are formed within
continuous edges 86 and 88, respectively, to enable the front 82 and rear housing portion

84 to be joined together with a suitable adhesive, such as an epoxy, or by way of

" ultrasonic welding or otherwise formed to be coupled together. Each of the front 82 and

rear 84 housing portions includes a semi-circular opening 85, 87 formed at the top of the
housing 11. Semicircular annular notches 95 and 97 are formed adjacent to each of the
semicircular openings 85 and 87. As will be discussed in more detail below, these
semicircular annular notches 95 and 97 are for receiving a microphone base 12 and
enabling it to rotate. In particular, the microphone base 12, for example, as discussed
above, includes a outer rim portion 99 formed as a disk. The outer rim portion 99 is
adapted to be received in a semi-circular annular notches 95 and 97 in order to enable the

microphone base 12 to be rotatably mounted with respect to the housing 11.
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Electrical conductors 21 are used to connect the microphone 20 to the
circuitry described above. In order to protect the electrical connection between the
electrical conductors 21 and the microphone from being damaged as a result of rotation
of the microphone base 12, sufficient slack is provided in the conductors 21.

As discussed above, the microphone 20 may be a directional microphone.
As such, the microphone 20 is provided with a pair of sound ports 22 and 23.
Rectangular openings 96 98 are provided in the microphone base 12 to allow sound to
reach the microphone ports 22 and 23.

A radially extending rib 100 may be provided on the outer rim portion 99.
An axially extending rib 102 may be formed in one of the semicircular annular notches
95, 97 to form a stop. In particular, the axial rib 102 is adapted to engage the radial rib
100 on the outer rim portion 99 of the microphone base 12 to limit rotation of the
microphone base 12.

Another important feature of the invention relates to the fact that the
infrared light emitting diode 80 may be rotatably mounted relative to the rear housing
portion 84. In particular, an opening 104 may be provided in the rear housing portion 84.
A pair of spaced apart plates 106 and 108 may be formed adjacent to the opening 104
and configured to extend into the rear housing portion 84 as generally shown in FIG. 4b.
A pair of protuberances 110 may be formed on the upper and lower plate 106 and 108 to
form a pivot axis. '

| The infrared light emitted diodes 80 may be carried by an irregularly
shaped housing 112 having a top side 114 and a bottom side 116. The housing 112 is
open on one end and contains apertures 118 and 120 in the top 114 and bottom 116 sides.
The apertures 118 and 120 are configured to receive the protuberances 110 and the top
106 and bottom plates 108 disposed inward in the rear housing portion 84 to enable the

housing portion 112 to rotate relative to the rear housing portion 84. An extending

_ protuberance 81 enables a user to rotate the housing 112 to adjust the physical orientation

of the light emitting diode 80.
The housing portion 112 is adapted to carry the infrared light emitting

diodes 80. Electrical conductors 89 are used to provide an electrical connection between
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the infrared light emitting diode 80 and the balance of the circuitry. The conductors 89
are provided with sufficient slack to avoid effecting the electrical connections to the
electrical conductors when the housing 112 is rotated.

As mentioned above, the system may be AC or DC. In DC embodiments
as shown in FIG. 14b, a battery access hatch 17 may be provided on the bottom of the
housing 11.

SOFTWARE _

FIG. § is a flowchart form of two default modes of the present invention.
A sound activation mode is the default mode when the invention is operating in a low
power consuming manner in a step S501. Otherwise, a continuous listening speech
recognition mode is the default mode in a step S505 unless a user is performing product
setup processes. In normal use, the speech recognition circuit 50 remains electrically
connected to the power supply circuitry 90 and receives electric power while in both of
these modes. It should be noted that means is also provided to electrically disconnect the
electric power source from the section of the power supply circuit that distributes electric
power to other electronic elements within the present invention ifitis desirable to prevent
unintentional activation or if the iﬁvention is not to be used for an extended period of
time. The command to disconnect power from said electronic elements is not included
within a default recognition vocabulary set to prevent unintentional deactivation of the
invention and to prevent confusion with using the invention to power on and off
controlled appliances. The command is placed in a recognition vocabulary set that must
be accessed by a command in another recognition vocabulary set to ensure recognition
of said command is intentional.

When the power supply electric source is electrically connected to the
power supply circuit 90 section that distributes electric power to other electronic
elements, the operation of the invention depends on whether or not the invention is in
sound activation mode as shown in a step S501. The user can visually determine this
state because no indicators 52a, 52b. 52¢ or 52d are illuminated during the sound

activation mode. If the system is not in the sound activation mode, then it is either in the
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default speech recognition mode listening for voice commands as shown in a step SS05
or temporarily executing a speech recognition routine involving another recognition
vocabulary set. Again, it should be noted that an exception applies if the user is
performing a product setup process, during which time the invention may also enter
modes where it is waiting for the ﬁser to depress a button.

If it is temporarily executing a speech recognition routine involving
another recognition vocabulary set, the invention will automatically return to the default
speech recognition mode after the user has completed submitting voice commands within
the recognition vocabulary set active at that time. The conditions under which other
speech recognition routines cease and the default speech recognition mode becomes
active are described later.

While in the sound activation mode as shown in a step S502, the
microphone 20, the audio switching circuit 30, the sound activation circuit 40 and the
speech recognition circuit IC 55, as a minimum, receive electric energy from the power
supply circuit 90. The microphone 20, the audio switching circuit 30, the sound
activation circuit 40 and the speech recognition circuit IC 55, as a minimum, have low
power consuming characteristics while in the sound activation mode. When the
microphone 20 receives an acoustic signal from an area surrounding the present
invention, the microphone 20 converts the acoustic signal into an electric signal.
Depending on the state of the audio switching circuit 30, the electric signal output from
the microphone 20 is electrically connected to either the sound activation circuit 40 if the
system is in sound activation mode or the speech recognition circuit 50 if the system is ‘
in speech recognition mode. The audio switching circuit 30 is set to one of these two

possible states. As shown in FIG. 2c, an input control for the audio switching circuit 30

‘is electrically connected to a speech recognition circuit 50 mode output 65 pin which

changes logic states as the speech recognition circuit changes modes between sound
activation mode and speech recognition mode. The input control for the audio switching
circuit 30 automatically detects the logic state of said mode output pin and changes the

electrical connections for the electric signal output from the microphone 20 accordingly.
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Assuming that the system is in sound activation mode, the output signal
from the microphone 20 is electrically connected by the audio switching circuit 30 to the
sound activation circuit 40 as shown in FIG. 2c. The sound activation circuit 40 contains
one or more audio amplification stages that amplify the electric signal output from the
microphone 20. FIG. 2c shows an audio signal amplification stage based upon an NPN
transistor 41a, followed by another audio signal amplification stage based upon an NPN
transistor 41b. The sound activation circuit 40 also contains a trigger circuit. The trigger
circuit shown in FIG. 2c utilizes a series of three inverting Schniitt trigger circuits, shown
collectively as IC 43 because IC are commercially available which integrate several such
circuits into a single device package. The amplified output signal from the last audio
amplification stage is electrically connected to an input of a first trigger circuit. If the
resulting amplified electric audio signal representing the sound received by the
microphone 20 reaches a predetermined amplitude threshold equal in magnitude to a
logic state change (bit transition) at the input of the trigger circuit, the trigger circuit
activates, indicating the sound has been detected as shown in a step $502. The first
inverting trigger circuit then outputs a logical low, leading to a logical high output at the
second inverting trigger followed by a logical low output at the third inverting trigger in
IC 43. It is the output of the third inverting trigger that is electrically connected to the
input pin 68 of the speech recognition circuit 50. The general operation of such signal
amplification and triggering circuits are well know to those skilled in the electronics arts.

The sound activation circuit 40 also contains a\potentiometer which allows
resistance modification within the amplification circuit. This potentiometer is accessible
to the user in the form of a thumbwheel knob 45 which the user can adjust to change a
resistance value within the amplification circuit which modifies the sensitivity of the
sound activation circuit.

As indicated above, the logic state change of the output pin on the trigger
circuit causes a bit transition at the input 68 pin of the speech recognition circuit
controller 60. This bit transition is detected by the controller 60 which responds by
removing the sbeech recognition circuit from the low power consuming sound activation

mode and enabling the controller clock 63. This activates the speech recognition circuit
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50 for speech recognition processing as shown in a step S503. The software also
instructs the controller 60 to change the logic state of the mode output 65 pin.

The speech recognition circuit 50 then maintains the mode output 65 pin
in the logic state consistent with the speech recognition mode. As indicated previously
and shown in FIG. 2c, an input control pin of the audio switching circuit 30 is electrically
connected to the mode output 65 pin, c-ausing the state of the audio switching circuit 30

to be controlled by the mode output pin. The logic state change at mode output 65 pin

results in a logic state change at the input control pin of the audio switching circuit 30,

causing the circuit to electrically connect the microphone 20 output signal to the speech
recognition circuit 50, disconnecting it from the sound activation circuit 40, as shown in
a step S504. This connection is maintained until the speech recognition circuit S50
determines that predetermined conditions have been met to return to the sound activation
mode.

After the controller clock 63 is initialized and stabilized, and the audio
switching circuit 30 has connected the microphone 20 signal output to the speech
recognition circuit 50, the controller 60 utilizes the ROM 61 to activate the speech
recognition mode software as shown in a step S505. A sound activation mode time-out
counter and a recognition error counter are set to zero as shown in a step S506. The
sound activation time-out counter tracks elapsed time between attempts made by the
speech recognition circuit 50 to recognize sounds and if a predetermined time value
TMAX elapses between recognition attempts, the speech recognition circuit software
initiates a routine to enter sound activation mode and changes the logic states of the
previously described control register bits. The recognition error counter tracks the
number attempts made by the speech recognition circuit 50 to recognize sounds for which
no match is identified. The use of the recognition error counter is further described later.
Each time a match is identified during speech recognition processing, the sound
activation time-out counter value and the recognition error counter value are reset to zero
value.

A green light-emitting diode 52a is activated and remains illuminated in

a step S507 while the speech recognition mode is available to execute a pattern
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generation algorithm to"provide a visual indicator to the operator that the invention is
ready to receive a voice command. It should be noted that this indicator will briefly
deactivate during a silence level detection period, pattern generation or during speech
recognition processing to inform the user that the speech recognition’ circuit 50 is
temporarily unavailable to receive a voice command, but the green light-emitting diode
52a re-illuminates after the silence level detection period is completed or recognition
processing routine returns a result.

When the speech recognition circuit 50 is activated from a sound
activation mode, the default speech recognition mode software executes a continuous
listening routine. The green light-emitting diode 52a illuminates while the speech
recognition circuit is waiting to detect sounds for which to create patterns and submit for
recognition processing as shown in step S508. During this mode, the speech recognition
circuitry executes a software routine that cycles among states where it monitors
environmental sound level until a suitable silence level is detected, generates a pattern
for a detected sound, compares the duration of the acquired pattern representing the
detected sound to a defined duration for the active recognition vocabulary set éommands,
and when the duration of the detected sound pattern is consistent with said active
recognition vocabulary set duration, executes a recognition algorithm to determine if a
match can be identified for the acquired unknown pattern and one of the commands in

the active recognition vocabulary set. Acquired patterns that are not consistent in

" duration with recognition vocabulary set commands (too long or too short) are ignored,

and the speech recognition circuit software returns to execute the silence level detection
routine. The silence level detection routine listens (remains in a detection mode) until
the noise level drops below a predetermined threshold, meaning a certain silence level
is achieved. During this silence level detection routine, result codes are returned and
compared to a noise threshold value until a result code is returned indicating the noise
level has dropped below the predetermined threshold. Pattern generation can then be
performed if a sound is detected. This cycle is shown as steps S508 through S517. Such

continuous listening software routines are well known to those skilled in the art.
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The default mode speech recognition circuit software cycles between a
silence level detection routine and a listening (ready for pattern generation) routine shown
in steps S$508, S509 and S510 while waiting for the detection of a sound. The sound
activation time-out counter value is periodically compared to the predetermined value
TMAX in a step S509. If the time-out period elapses before a sound is detected, the
speech recognition circuit 50 executes software code to enter the sound activation mode
and disable the clock 63 from the clock source 64 as shown in FIG. 6. If the time-out
period has not elapsed, the speech recognition circuit 50 continues to cycle between a
sound level detection routine and a listening (ready for pattern generation) routine,
returning to steps S508, S509 and S510.

If sound is detected in a step S510, the green light-emitting diode 52a
ceases to illuminate and a pattern is generated to represent the acoustically significant
elements of the sound in a step S511. The duration of the acquired unknown pattern for
the detected sound is compared to determine if its duration is consistent with the duration
of the recognition vocabulary set commands in a step S512. The duration check obviates
the need to complete the speech recognition process if the pattern generated for the
unknown sound, word, or phrase is either shorter or longer in duration than the
commands in the active recognition vocabulary set, thus serving as a quick filter to allow
the speech recognition circuit 50 to remain available for pattern generation for aincreased
proportion of the time. If an acquired pattern for a sound is found to be inconsistent in
duration with the commands in the active recognition vocabulary set, the value of the
recognition error counter is incremented by one and the value of TMAX is reset to zero
in a step S515 and a red light-emitting diode 52¢ illuminates briefly to provide a visual
indicator to the operator in a step S516. The recognition error counter value is then
compared to a value EMAX, which is a predetermined value for the maximum number
of recognition errors allowed, to determine if the two values are equal in a step S517. If
the recognitioﬁ error counter value is equal to value EMAX, the speech recognition
circuit 50 executes software to enter the sound activation mode and disable the controller
clock 63 from the clock source and shown in FIG. 6. If the recognition error counter

value is not equal to value EMAX, the green light-emitting diode 52a is activated and
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remains illuminated and the speech recognition circuit 50 executes software which cycles
between the silence level detection routine and the listening (ready for pattern generation)
routine in steps S508, S509 and S510.

If the pattern generated in step S511 is found to be consistent in duration
with the recognition vocabulary set command duration in a step S512, then the acquired
unknown pattern is analyzed by the speech recognition circuit controller 60, utilizing a
recognition algorithm stored in its ROM 61, to determined if it can be classified as a
match with any of the reference commands within the active recognition vocabulary set
and if the likelihood of correctly recognizing the unknown pattern exceeds a
predetermined threshold in a step S513. The result of this comparison is identified in a
step S514.

If a match for the acquired pattern is not identified in step S514, the value
of the recognition error counter is incremented by one and the value of TMAX is reset
to zero in a step S515 and the red light-emitting diode 52c illuminates briefly to provide
a visual indicator to the operator that no match was identified in a step S516. The
recognition error counter value is then compared to value EMAX in a step S517. If the
recognition error counter value is equal to value EMAX, the speech recognition circuit
50 executes software stored in its ROM 61 to enter the sound activation mode and disable
the clock 63 from the clock source 64 and as shown in FIG. 6. If the recognition error
counter value is not equal to value EMAX, the green light-emitting diode 52a is activated
and remains illuminated and the speech recognition circuit 50 executes software which
cycles between the silence level detection routine and the listening (ready for pattern
generation) routine in steps S508, S509 and S510.

If a match for the acquired pattern is identified in a step S514, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command in a step S518 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a new
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit input/output 68 pins. The signal to the infrared controlling

circuit 70 communicates either a appliance category selection command in a step S520
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or a command to transmit one or more infrared signals for specified functions to the
currently controlled appliance in a step S521.

Following the submission of a signal to the infrared signal controlling
¢ircuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to reset the values TMAX and EMAX to zero in a step S506, activates the green
light-emitting diode 52a in a step $107 and returns to a continuous listening routine
which cycles between the silence level detection routine and the listening (ready for
pattern generation) routine in steps S508, S509 and S510. FIG. 7 shows the steps
followed when the speech recognition circuit controller 60 receives a signal instructing
it to activate a new recognition set.

The present invention uses conventional silence level detection,
continuous listening, pattern generation, and speech recognition algorithms to perform
the aforementioned software routines. These algorithms are well documented in the prior
art and are familiar to those skilled in the electronics arts. For example, exemplary
speech recognition algorithms are available from Sensory, Inc., Sunnyvale, California,
under their brand name Sensory Speech 5.0 Technology. Other speech recognition
algorithms which contain some of the features in the present invention include Voice
Direct™, TSSP and Voice Activation™ software, all available from Sensory, Inc.. Other
speech recognition algorithms are also suitable.

As indicated in steps S509 and S517 in FIG. 5, the speech recognition
circuit software periodically monitors the status of two counter values that are
independently controlled by the software. If either of these two values, the sound
activation time-out counter value or the recognition error counter value, has reached its
maximum allowed value TMAX or EMAX, respectively, the speech recognition circuit
50 changes the mode of the system from speech recognition mode to sound activation

mode. Otherwise, as indicated in steps S506 and S515 shown in FIG. 5, these counters

are also reset to zero.

FIG. 6 shows in a step S620 the sound activation mode is entered only
from a default recognition mode. If the active recognition vocabulary set is not a default

recognition vocabulary set operating in a default recognition mode, then upon attainment
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of a maximum allowed counter value for a time-out counter or a recognition error
counter, the software will return to a default recognition mode before the sound activation
mode is entered as shown by a step S620 in FIG. 6 referring to a step S505 in FIG. 5.

Reference is made to FIG. 6. Step S621 shows that when operatingin a
default recognition mode, and upon the attainment of the value TMAX for the sound
activation time-out counter value or the value EMAX for the recognition error counter
value, the speech recognition circuit 50 inactivates or disables the electronic elements that -
are not needed during sound activation mode, such as indicators 52a, 52b, 52c and 52d
to reduce power consumption during the sound activation mode. In a step S622, the
system enters a sound activation mode as described previously by changing the states of -
control register bits that disable the clock oscillator 63 from its clock source 64 and place
the speech recognition circuit in a low power consuming mode and setting the mode
output 65 pin to the logic state defined for sound activation mode.

As shown in step S623,.an input control for the audio switching circuit 30
is electrically connected to said mode output 65 pin which changes logic states as the
speech recognition circuit changes modes between speech recognition mode and sound
activation mode. The input control for the audio switching circuit 30 detects the logic
state of the mode output pin and electrically connects the electric signal output from the
microphone 20 to the sound activation circuit 40.

As shown in steps $624, S625 and S626, the speech recognition circuit
remains in this sound activation mode, listening for sound. While in the sound activation
mode, the microphone 20, the audio switching circuit 30, the sound activation circuit 40
and the speech recognition circuit IC 55, as a minimum, receive electric energy from the
power supply circuit 90. The microphone 20, the audio switching circuit 30, the sound
activation circuit 40 and the speech recognition circuit IC 55, as a minimum, have low
power consuming characteristics at least while in the sound activation mode. When the
microphone 20 receives an acoustic signal from an area surrounding the present
invention, the microphone 20 converts the acoustic signal into an electric signal. The
state of the audio switching circuit 30 is set to electrically connect the electric signal

output from the microphone 20 to the sound activation circuit 40. The sound activation
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circuit 40 contains one or more audio amplification stages, shown in FIG. 2c, that amplify
the electric signal output from the microphone 20. The sound activation circuit 40 also
contains a trigger circuit 43 shown in FIG. 2c. The amplified output signal from the last
audio amplification stage is electrically connected to an input of the trigger circuit. If the
resulting amplified electric audio signal representing the sound received by the
microphone 20 reaches a predetermined amplitude threshold equal in magnitude to a
logic state change (bit transition) at the input of the trigger circuit, the sound activation
circuit activates, indicating the sound has been detected at a step S625 in FIG. 6 and
referring to a step S502 in FIG. 5. The sound activation circuit is shown in detail in FIG.
2c. )

As indicated in a step S518 shown in FIG. 5, when a match is identified

‘during the pattern recognition process and the operation associated with the recognized

command is an instruction to activate a different recognition vocabulary set, the software
will execute the instruction to enter the appropriate recognition mode for the indicated
recognition vocabulary set in step S628 shown in FIG. 7. Recognition modes are
commercially available that are capable of executing software that involves different
recognition routines, such as continuous listening, pattern queuing and response
prompting recognition as described below.

The continuous listening recognition mode was described previously in
the explanation of FIG. 5 steps. A continuous listening routine may also be executed for
a non-default recognition vocabulary set. For brevity, an additional description of this
mode is not provided. Instead, the system returns to step S505 in FIG. 5, after which the
same basic process follows. The primary exception being that when the maximum
allowed time-out or recognition error counter value is attained, the speech recognition
circuit 50 will not enter sound activation mode, but will instead enter the default
continuous listening recognition mode as indicated in a step S620 in FIG. 6.

A response prompting recognition mode is shown in FIG. 8. When the
speech recognition circuit software activates a recognition vocabulary set and executes
a response prompting routine as shown in a step $630, the user is expected to select a

voice command from the active recognition vocabulary set and resporid when prompted
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by an illuminated green light emitting diode 52b. A green light emitting diode 52a
remains illuminated in this mode when the speech recognition circuit 50 is available to
generate patterns to indicate to the user that the active recognition mode is not the default
recognition mode. As defined previously for the continuous listening recognition mode,
a time-out counter and a recognition error counter are set to zero when the response
prompting recognition mode is activated. However, the maximum allowed values for
both of these counters are typicaily less than those for continuous listening recognition
mode.

Following the prompting of the user by the illumination of a green light
emitting diode 52b in a step S632, the software enters a pattern generating mode in a step
S633, waiting for a voice command to be detected. Ifamaximum allowed time-out value
TMAXI1 is attained before a voice command is detected, the softiware will terminate the
response prompting routine and return to the default continuous listening recognition
mode as shown in a step S634. Until time TMAX]1 has expired, the speech recognition
circuit remains available to generate a pattern when a voice command is detected as
shown in steps S635, S633 and S634. If a voice command is detected in a step S635, a
pattern is generated in a step S636 and submitted for pattern recognition processing in a
step S637.

During step 637 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The resulit of this comparison
is identified in a step S638.

If a match for the acquired pattern is not identified, the value of the
recognition error counter is incremented by one in a step S638 and the red light-emitting
diode 52¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified in a step S640. The recognition error counter value is then compared to
a maximum allowed recognition error counter value EMAX1 in a step S641. If the

recognition error counter value is equal to value EMAX1, the speech recognition circuit
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50 executes software stored in its ROM 61 to terminate the response prompting routine
and return to a default continuous listening recognition mode as shown in a step S641 and
a step S505 in FIG. 5. If the recognition error counter value is not equal to value
EMAX]1, the green light-emitting diode 52b is activated and remains illuminated and the
speech recognition circuit 50 executes software to enter a pattern generating mode,
returning to a step $633 and waiting for a voice command to be detected. As previously
indicated, until time TMAXI1 has expired, the speech recognition circuit remains
available to generate a pattern when a voice command is detected as shown in steps S635,
S633 and S634.

If a match for the acquired pattern is identified in a step S638, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary sef command in a step S642 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a new
recognition vocabulary set or not. If a new recognition vocabulary set is to be activated,
the software executes the instruction to enter the appropriate recognition mode for the
indicated recognition vocabulary set in a step $628 shown in FIG. 7.

If the operation associated with the recognized command is to send an
instruction to the speech recognition circuit controller 60 to activate a macro sequence
of commands, then software begins to execute the macro program as indicated in a step
S$700 in FIG. 11, which is described later.

As shown in a step S644, if the operation associated with the recognized
command is to send an instruction to the speech recognition circuit controller 60 to
output a signal to the infrared controlling circuit 70, the software uses the speech
recognition circuit input/output 68 pins. The signal to the infrared controlling circuit
communicates either a appliance category 'selection command in a step S645 or a
command to transmit an infrared signal for a specified function to the currently controlled
appliance in a step S646. '

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its

ROM 61 to determine whether to remain in the active recognition vocabulary set to
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receive additional voice commands or to terminate the response prompting routine and
return to a default continuous listening recognition mode as shown in a step S647 and a
step S505 in FIG. 5. If remaining in the active recognition vocabulary set, the software
resets the values TMAX1 and EMAXI1 to zero in a step S631, activates the response
prompting green light-emitting diode 52b in a step S632 and enters a pattern generating
mode in a step S633, waiting for a voice command to be detected until either TMAX1
or EMAXI1 counter values are attained, at which time the software will terminate the
response prompting routine and return to a default continuous listening recognition mode
as shown in steps S634 or S641, followed by a step S505 in FIG. 5.

A pattern queuing recognition mode is shown in FIG. 9. Generally,
pattern queuing involves the user providing a voice command after each prompt within
a series of prompts. The number of prompts in the series is predetermined. A patternis
generated for each voice command as it is received, and the pattern is queued into
memory. After patterns have been generated and queued into memory for all received
voice commands, the voice commands are submitted one by one for recognition.
Following recognition of each pattern, the operation instruction associated with the
command in the active recognition vocabulary set identified as a match with the unknown
pattern is queued into memory. When all patterns within the series have been recognized,
and all associated operation instructions have been queued into memory, the controller
60 performs each of the operation instructions in a defined order.

For example, the system utilizes a pattern queuing routine to allow a user
to submit a string of consecutive voice commands, which may be separated by brief
pauses, selected from a vocabulary recognition set which includes the names of digits
zero through nine. In this example, a user submits the word “channel” during the
continuous listening default routine. When the word “channel” is recognized, the
software activates the recognition vocabulary set including digit names and initiates a
pattern queuing routine, prompting the user to submit one, two or three digit names to
identify a desired channel number for an appliance.

When the speech recognition circuit software activates a recognition

vocabulary set and executes a pattern queuing routine as shown in a step S660, the user

Page 293 of 375



10

15

20

25

30

49

is expected to select a voice command from the active recognition vocabulary set and
respond when prompted by an illuminated green light emitting diode 52b. The green
light emitting diode 52a remains illuminated in this mode when the speech recognition
circuit 50 is available to generate patterns to indicate to the user that the active

recognition mode is not the default recognition mode. As defined previously for the

continuous listening recognition mode, a time-out counter is set to zero when the pattern

queuing recognition mode is activated as shown in a step S661. However, the maximum
allowed value TMAX2 for this counter is typically less than that for continuous listening
recognition mode. Also at this time, a pattern counter and a queue counter are set to zero
in a step S662.

The pattern counter value is incremented each time after a pattern is
generated until a maximum pattern counter value MAXP is attained. In this manner each
pattern counter number value is representative of a single generated pattern and the
maximum number attained by said counter is equal to the number of patterns generated.
The value MAXP represents the maximum number of patterns the routine will generate
before terminating the pattern generation process and beginning a speech recognition
process. The minimum value for the pattern counter before the routine will generate
speech recognition processing is one. If no patterns are generated within the time
allowed, then the software returns to the default continuous listening mode.

' The queue counter is utilized in a similar manner to the pattern counter,
except that it is used to track operation instructions identified during a speech recognition
process. As a match is identified for an unknown pattern during the pattern recognition
process, the operation instruction of the associated recognition vocabulary set command
determined to be the best match is queued into memory until all generated patterns are
processed through the speech recognition process. In this manner each queue counter
number value is representative of an operation instruction now associated with a single
generated pattern and is useful in retaining sequential order during the storage and
retrieval of said instruction from memory. The maximum value attained by said queue

counter is equal to the number of patterns generated. Unknown patterns for which no
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match is identified during the speech recognition process are ignored, in which cases the
queue counter is not incremented.

Following the productioﬁ of a visual prompt by the green light emitting
diode 52b in a step S663, the speech recognition circuit 50 software begins a listening
routine (ready to generate a pattern) awaiting a voice command in a step S664. Asshown
in steps S664, S665 and S670, the speech recognition circuit 50 system remains in this
routine until either a voice command is detected in a step S665 or the time-dut counter
value reaches the value TMAX2 in step S670. As shown in a step S666 a pattern is
generated by the speech recognition circuit 50 when a voice command is detected in a
step $665. The generated unknown pattern is queued into RAM 62 in a step S667.

As shown in a step S668, the value of the pattern counter is then compared
with the value MAXP. If the pattern counter value is less than the value of MAXP, then
the pattern counter value is incremented by one and the green light emitting diode 52b
provides a visual prompt in a step S663 for the user to submit another voice command.
This process continues to cycle through these steps $663 through S669 until either the
pattern counter reaches the value MAXP in step S668, indicating the maximum number
of patterns allowable have been generated, or until a time-out occurs as described
previously. If a time-out does occur at a step S670, the value of the pattern counter is
compared to the value zero in a step S671. If the pattern counter value is equal to zero,
then the system returns to the default continuous listening mode as shown in a step S505
in FIG. 5. If the pattern counter value is not equal to zero, then patterns have been
generated.

Generated patterns are then submitted by the system for processing by the
battern recognition algorithm in a step S672, one pattern at a time, in reverse order from
the pattern generation order. Suitable pattern recognition algorithms have been described
above.

If a match for an acquired pattern is identified in a step S673, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command and queues this operation instruction into RAM 62

in a step S674. The queue counter is then incremented by the value one in a step S675.
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The pattern counter is then decremented by the value one in a step S676. The pattern
counter value is then compared to the value zero in a step S677 to determine if there are
any unknown patterns queued in RAM 62 which have not been submitted for speech
recognition processing. If the pattern counter value is not equal to zero, then the software
submits the next unknown pattern for speech recognition processing in a step S678 and
returns to step S672 to perform pattern recognition. The software continues to cycle
through steps S672 through step S678 until the pattern counter value is equal to value
zero in step S677. If a match for an acquired pattern is not identified in a step S673, the
pattern counter value is decremented by one in a step S676 before proceeding to step
S677.

When the pattern counter value is equal to value zero in step S677 in FIG.
9, the software compares the queue counter value to the value zero in a step S680 in FIG.
10 to determine if there are any operation instructions queued in the RAM 62. If the
value of the queue counter is not equal to the value zero, the software retrieves from
RAM 62 the operation instruction associated with the current value of the queue counter
in a step S681. The speech recognition circuit 50 executes the operation instruction in
a step S682 by sending a signal through the input/outputs 68 pins to the infrared signal
controlling circuit 70. The processing of said signal received by the infrared signal
controlling circuit is described later. The speech recognition circuit S0 software then
decrements the queue counter value by the value one in a step S683 and returns to step
S680 to determine if all operation instructions have been retrieved from RAM 62. The
software continues to cycle through steps S680 through step S683 until the queue counter
value is equal to value zero in step S680 at which time the system returns to the default
continuous listening mode as shown in a step S505 in FIG. 5.

As shown in a step S682, the operation instruction associated with the
recognized command is processed by the speech recognition circuit controller 60 to
determine an output sighal to the infrared controlling circuit 70, which is sent via the E
speech recognition circuit input/output 68 pins.

The routine S690 identifies the processing steps performed within the

infrared signal controlling circuit 70. The signal from the speech recognition circuit
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output 68 pins is received by inputs of the infrared signal controlling circuit 70 and
processed to determine the associated remote control function in a step $691. The output
from the speech recognition circuit output 68 pins provides a signal that is the
informational equivalent to that of a signal generated when a button is depressed on a
keypad of a conventional remote control transmitter. Thus the input to the controller of
the infrared signal controlling circuit 70 can be uniquely associated with a function
similarly to the input received from a conventional keypad generated circuit connection.
The controller of the infrared signal controlling circuit 70 interprets the signal received
at its input pin(s) by identifying a memory location in a step S692 and retrieving the
control code stored therein. This controller generates a signal based upon the control
code in a step S693 and submits the signal to an infrared driver 74, which drives one or
more infrared light emitting diodes 80 in a step S694. The infrared light emitting diode
80 converts the electrical signal into an infrared signal which is transmitted to one or
more target appliances in a step S695.

In one embodiment of the invention, as discussed above, an interface is
provided as part of the infrared signal controlling circuit 70. The interface simulates the
function of a switch matrix, connecting one or more inputs of the controller of the
infrared signal controlling circuit 70 to one or more of its outputs as typically results
when a keypad button is depressed. When the speech recognition circuit S0 sends a
signal to this interface, the interface allows electrical connections to be established,
similar to a keypad button depression, between inputs and outputs of the controller of the
infrared signal controlling circuit 70. One embodiment of the interface includes a
programmable logic device as discussed above and is shown in FIG. 2b, described above.
The interface provides an advantage since it is programmable and thus can be easily
modified for use with a variety of controllers for infrared signal controlling circuits 70.

As indicated in a step S643 in FIG. 8, the recognition of a single voice
command may generate aseries of control si gnals to one or more target appliances. Such
a sequence of control signals is hereafter referred to as a macro. Each macro must be
created by the user during a product setup process described below. Macros may contain

operation instructions for appliance category selection, infrared signal codes and/or time
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delays. Macros are stored in the read/write memory 54 controlled by the speech
recognition circuit 50 and may be associated with a user trained speaker dependent
command.

As indicated in a step S700, once a macro name is i‘ecognized, the speech
recognition circuit 50 software retrieves the first instruction stored in the read/write 54
memory location associated with the recognized command. If the instruction retrieved
is determined to be a time delay in a step S701, the software executes a time delay in a
step $702 and returns to step S700 to retrieve the ﬁext instruction from memory. If the
instruction is not a time delay, the speech recognition circuit 50 software sends a signal
utilizing the speech recognition circuit input/output 68 pins to the infrared signal
controlling circuit 70 in step S703. As indicated in a step S704, after a signal is sent to
the infrared signal controlling circuit 70, the software returns to the read/write 54 memory
location associated with the recognized command to determine if another instruction is
to be retrieved and processed. If so, the system retrieves the instruction, returning to step
S700. The system continues to cycle through steps S700 through step S704 until an end
marker is reached by the software in the memory location in a step S704, at which time
the system returns to the default continuous listening mode as shown in step S505 in FIG.
5. '

As previously indicated, the output from the speech recognition circuit
input/output 68 pins provides sufficient information to the infrared signal controlling
circuit 70 to generated a signal that is equivalent to that generated when a button is
depressed on a keypad of a conventional remote control transmitter. The routine S710
identifies the processing steps performed within the infrared signal controlling circuit 70.
The signal from the speech recognition circuit input/output 68 pins is received by inputs
of the infrared signal controlling circuit 70. If the signal contains an instruction to select
an appliance category in a step S711, the infrared signal controlling circuit 70 responds
in a step S712 by making the memory locations associated with said appliance category
active for subsequent access. If the signal contains an instruction to identify, generate
and submit an infrared signal to a target appliance, then the infrared signal controlling

circuit 70 performs these processes as indicated in steps S713 through S717. The
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controller of the infrared signal controlling circuit 70 interprets the signal received at its
input pins in a step S713 and identifies a memory location in a step S714, retrieving the
control code stored therein. This controller generates a signal based upon the control
code in a step S715 and submits the signal to an infrared driver 74, which drives an
infrared light emitting diode 80 in a étep S§716. The infrared light emitting diode 80
converts the electrical signal into an infrared signal which is transmitted to one or more

target appliances in a step S717.

Automatic Mute Control Sequencing:

A mute operation sequencing feature may be selected, activated, and operated by a
user in a completely hands-free manner. For example, a voice command such as “mute”
may be added to a “Control” recognition vocabulary set, and each time “mute” is
recognized by the system while the “Control” recognition vocabulary set is active, the
software will sequence through different values of a muting mode variable MMV. Each
value of MMV represents a submode with respect to an automated mute command
sequencing feature. In a first mode OFF, the automated mute command sequencing
feature is disabled and the system operates as described previously. In a second mode,
automatic muting mode AMM, a muting signal is generally issued to a controlled
appliance when the unit is activated from sound activation mode and enters speech
recognition mode to aid subsequent speech recognition by reducing background noise
generated by a controlled appliance. A mute canceling signal may later be automatically
issued to the controlled appliance following the recognition of one or more predeterminéd
spoken commands or, for example, when certain conditions are met such as attainment
of a predetermined time-out counter value and/or attainment of a predetermined
recognition counter value. In a third mode, recognition error muting mode REM, a
muting signal is automatically issued to a controlled appliance upon the detection of one -
or more types of recognition errors. The recognition errors causing such action may be

limited to only specific error types such as that generated when the continuous listening

Page 299 of 375



10

15

20

25

30

55

algorithm detects that environmental noise is loud enough to potentially diminish the
accuracy of subsequent speech recognition. A mute canceling signal may be generated
similarly to that of the AMM mode described above. Once a muting mode is selected,

the software will remain in that mode until intentionally changed by the user.

In addition to the variable MMV, the software may also utilize one or more variables
to track the muted/non-muted status MS of the controlled appliance at any particular
time. Values for the variable MS may represent a “no muting activated” status NMA that
indicates the controlled appliance is not muted, an “automated muting activated” status
AMA that indicates an automated mute signal has been sent to the controlled applia_nce
and the appliance is currently muted, and a “command muting activated” status CMA that
indicates that the user has issued a voice command such as “Sound” to intentionally mute

the controlled appliance.

If the software is executing the default continuous listening recognition mode while
MMV is set to mode AMM or mode REM, and MS indicates that a NMA status exists,
the successful recognition of predetermined voice commands associated with vocabulary
recognition set “sub-menus” may also cause a muting signal to be issued, causing the
controlled appliance to remain muted during the recognition processing of commands
selected from said sub-menus and spoken by the user. Upoh returning to the default
continuous listening recognition mode, a mute canceling signal is automatically sent to

the controlled device.

Reference is made to FIGURES 5 through 11 to further describe the automated mute
sequencing feature. If the MMV is set to OFF mode the software performs as described
in the previous explanations associated with these figures. If the MMV is set to mode
AMM or mode REM, the software follows the processes shown in FIGURES 5 through
11 and described in the previous explanations associated with these figures as well as the
additional activities associated with the automated mute sequencing feature described

below.

Referring to FIG. 5, if the MMV is set to mode AMM, then in addition to the
activities previously described for a step S505, the software also checks the status of MS.
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IfMS is set to CMA status, then a voice command such as “Sound” has previously been
recognized by the speech recognition software, which indicates a user desires that the
controlled appliance remain muted. Thus, if MS is set to CMA statlfs, no subsequent
automatic muting signals will be issued until the user sets MS to a status other than
CMA, which may be accomplished, for example, by the next recognition of the voice
command “Sound.” If MS is set to AMA status, then a muting signal is automatically
sent to the controlled appliance, with the infrared signal generated in the manner
described in previous explanations. The software executes a default continuous listening
recognition mode as shown in steps S506 through S$517 and described previously. As
also previously described, the software periodically monitors the status of independent
time-out and recognition error counters to determine when to return to sound activation
mode. If a predetermined time value TMM elapses before a spoken command is
detected, as shown in a step S509, then a mute canceling signal is sent to the controlled
appliance and the software follows steps $620 through $626 shown in FIG. 6 to return
to sound activationmode. Similarly, ifa predetermined maximum number of recb gnition
errors EMM is attained as shown in a step S517, then a mute canceling signal is sént to
the controlled appliance and the software follows steps $620 through S626 shown in FIG.
6.

If a match for a spoken command is identified in a step S514 shown in FIG. 5, then
as previously described for a Step S518, the software determines if the operation
associated with the recognized command is an instruction to activate a different
recognition vocabulary set or an instruction to output a signal to the infrared controlling
circuit 70. If an instruction is to be sent to the infrared controlling circuit 70, then a mute
canceling signal is automatically sent to the controlled appliance prior to said instruction
being sent, unless the instruction is associated with a recognized command such as
“Sound,” which indicates the user desires the controlled device remain muted. In this
case, recognition of the Jcommand “Sound” would cause variable MS to be set to CMA
status as described above. If the software determines that the operation associated with
the recognized command is an instruction to activate a different recognition vocabulary

set, the software then proceeds to a step S628 shown in FIG. 7 to determine the
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appropriate recognition mode and then proceeds appropriately to FIGURE 5, 8 or 9 as

described in the previous explanations associated with these figures.

The software continues to follow the steps shown in FIGURES 5 through 11 until
returning to the default continuous listening recognition mode as shown in a step S620
of FIG. 6, steps S634, S641 and S647 of FIG. 8; step S671 of FIG. 9; step S680 of FIG.
10; or step S704 of FIG. 11. Upon returning to the default continuous listening

recognition mode, a mute canceling signal is sent to the controlled appliance.

An alternative mute canceling sequence may be employed for some recognition
modes. For example, during pattern queuing recognition mode, it may be advantageous
to issue a mute canceling signal prior to the software’s return to the default continuous
listening recognition mode. In this case, the mute canceling signal may be issued at a
step S677 of FIG. 9 when the software has determined that all queued patterns have been
recognized. This approach reduces the time the controlled appliance remains muted and
prevents certain command functions, such as a volume increase function, from causing
the MS variable to lose synchronization with the controlled appliance’s mute status.
Appliances in amuted condition are commonly removed from said muted condition upon
receipt of certain signals such as a volume increasing signal. For example, ifthe software
is operating in a pattern queuing recognition mode with an active vocabulary recognition
set containing volume control commands and has recognized the consecutive commands
“Up,” “Up,” “Up,” the software may issue the mute canceling signal and then issue the
volume control commands to increase the volume of the controlled appliance by three

level adjustments.

When the software returns to the default continuous listening recognition mode from
another recognition mode and variable MS indicates a NMA status, subsequent
recognition of voice commands associated with sub-menu recognition vocabulary sets
may cause an automatic muting signal to be generated and sent to a controlled appliance.
Similarly to the above description, this capability allows recognition processing of
subsequent spoken commands selected from the associated recognition vocabulary set

to be performed in a noise-reduced environment, thus improving recognition accuracy.
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For example, upon recognition of a command “Change” contained within the default
mode recognition vocabulary set, the software automatically issues a muting signal to the
controlled appliance prior to entering the recognition mode associated with the “Change”
recognition vocabulary set. Upon entering the recognition mode associated with the
“Change” sub-menu, the user may then issue voice commands such as “Up,” “Down’ or
“Back” that cause s‘equential channel changing while the controlled appliance remains
muted. When the software returns to the default continuous listening recognition mode,
a mute canceling signal may then be issued, automatically returning the controlled

appliance to a non-muted condition.

The recognition error detection automatic muting mode REM operates in the same

fashion as the mode AMM except that a muting command is not automatically issued as

the system transitions from sound activation mode to speech recognition. Instead, when

the software is executing the default continuous listening récogm'tion mode and a
rec.ognition error is detected, a muting signal is automatically sent to the controlled
appliance. Asindicated above, the recognition errors causing such action may be limited
to only specific types such as that generated when the continuous listening algorithm
detects that environmental noise is loud enough to potentially diminish the accuracy of
subsequent speech recognition. A mute canceling signal may be generated using the

same means as described above.

It should also be noted that the above-described automated mute control
sequencing features may be combined in various forms to generate additional alternative

modes to those described above.
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PRODUCT SETUP
As indicated in a step S201 in FIG. 12a, one of the buttons present on

keypad 51 controls the state of a power switch. If the power switch is open as shown in
a step S202, the power source is not electrically connected to sections of the power
supply circuit 90 which have electrical connections to certain circuit elements and
therefore, these circuit elements do not receive electric energy. When this power switch
is closed, the power ﬁource is electrically connected to sections of the power supply
circuit 90 which have electrical connections to certain circuit elements and therefore,
these circuit elements do receive electric energy. Step S203 shows that when the power
supply button is momentarily depressed and the power switch is placed into a closed
state, the speech recognition controller 60 executes a reset, sets a time-out counter to
value zero and starts the time-out counter, which increments as time elapses. As shown
in a step S205, controller 60 enters a waiting state where it monitors input 68 pins to
determine if inputs are received from depressed buttons located on keypad 51.

Ifno inputs are detected, i.e. no buttons are depressed, before the time-out
counter reaches its maximum value SMAX as shown in step S214, the controller 60
executes code stored in ROM 61 to enter an appliance category selection routine shown
in step S220 in FIG. 12b, which is described later.

If the user desires to enter an appliance code to select a specific appliance
manufacturer’s control codes from the universal appliance code library as shéwn inastep
S206, the user presses the code button as shown in step S207. FIG. 13a through FIG 13¢
show the sequence of steps involved in programming such appliance codes.

~ Ifthe user desires to use the system infrared signals from another remote
control transmitter as shown in a step S208, the user presses the learn signal button as
shown in step S209. ‘FIG. 14a and FIG 14b show the sequence of steps involved in
learning infrared codes.

If the user desires to teach the system custom speaker dependent names
to be later associated with devices, functions or macros as shown in a step S210, the user
presses the name command button as shown in step S211. FIG. 15 shows the sequence

of steps involved in user voice training for custom names.
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If the user desires to create a macro program as shown in a step S212, the
user presses the macro button as shown in step S213. FIG. 16a and FIG. 16b show the
sequence of steps involved in creating macro programs.

A reset as shown in step S203 may also be initiated when the invention
is powered up and operating by depressing the setup button as shown in step S204. This
reset follows the same sequence as that resulting from an initial power up as shown in
steps S$203 through in FIG. 12a and FIG. 12b.

If no inputs are detected, i.e. no buttons are depressed, before the time-out
counter reaches its maximum vélue SMAX as shown in step S214 in FIG. 12a, the
controller 60 executes code stored in ROM 61 to enter an appliance category selection
routine shown in step $220 in FIG. 12b.

A response prompting recognition mode for appliance category selection
is shown in FIG. 12b. The speech recognition circuit 50 software executes a response
prompting routine as shown in a step S221 and activates the appliance category name
recognition vocabulary set as shown in step S222. As defined previously for speech
recognition modes, a time-out counter is set to zero and started in a step S223 when the
response prompting recognition mode is activated. The user is then expected to select
a voice command from the appliance category name recognition set and respond when
prompted by an illuminated green light emitting diode 52a as shown in a step S224. For

example, the appliance category name recognition set may be comprised of such voice

% 66, k2 N 11

command options as “television,” “video,” “satellite,” and “cable” among which the user
may select.

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step S224, the system enters a pattern generating mode in a step
S$225, waiting for a voice command to be detected. If amaximum allowed time-out value
TMAXD is attained before a voice command is detected, the software will terminate the
response prompting routine and enter the default continuous listening recognition mode
as shown in a step $226. Until time TMAXD has expired, the speech recognition circuit
remains available to generate a pattern when a voice command is detected as shown in

steps S225, S226 and S227. If a voice command is detected in a step S227, a pattern is
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generated in a step $228 and submitted for pattern recognition processing in a step S229.

- During step S229 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S230.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero
and restarted as shown in a step S223. The green light-emitting diode 52a is then
activated and remains illuminated as shown in step S224 and the speech recognition
circuit 50 executes software to enter a pattern generating mode, returning to a step S225
and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps S225, S226 and S227.

If a match for the acquired pattern is identified in a step $230, the speech
recognition circuit 50 software identifies the instruction associated with the matching
recognition vocabulary set command, and issues a prompt, which may be a speech
synthesis prompt, an audio sound or light-emitting diode indication, in a step S231 to
identify the appliance category name recognized. The speech recognition circuit 50 then
outputs a signal to the infrared controlling circuit 70, using output 68 pins to
communicate the appliance category selection command in a step S232. The infrared
controlling circuit 70 receives the signal and responds as shown in step S233 by making
the memory section associated with the appliance category selected available for access.

Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to return to a default continuous listening recognition mode as shown in a step
S234 and a step S505 in FIG. 5. If the appliance category name identified in step S231

is incorrect, step S234 also shows that the user may elect to press the setup button,
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returning to step S204 in FIG. 12a and begin the process again.

While the present invention discloses the combined use of buttons and speech
recognition during some of the product setup processes, it is also noted that the functions
performed by depressing such buttons as the code button, learn signal button, name
command button and macro buttons may also be performed through the use of speech
recognition means disclosed herein. For example the linked recognition vocabulary set
structure disclosed may be used to accommodate hands-free setup of the product in
addition to the hands-free activation and operation features. For example, a command
such as “Setup” may be added to a “Control” recognition vocabulary set sub-menu
described later iﬁ this disclosure. Upon recognition of the “Setup” command, a
recognition vocabulary set specific to product setup commands may be activated and
contain such command options as “Code,” “Learn Signal,” “Name Command,” and
“Macro.” A response prompting recognition mode may be used to activate this

recognition vocabulary in the same manner described previously.

Recognition of these commands automatically initiate the appropriate setup
processes, providing an equivalent result to that of depressing the respective setup
buttons. For a setup process that involves additional selections such as the macro
program creation described below, additional commands such as “new command,”
“done,” and ‘“delay” may be provided within the recognition vocabulary sets made

available during the setup processes.

APPLIANCE CODE SELECTION

If the controller 60 detects an input corresponding to a depress of the code
button shown in step S207 in FIG. 12a, a signal is sent to the infrared signal controlling
circuit 70, using output 68 pins to instruct the infrared signal controlling circuit to enter
a pfogramming mode. As shown in step S240 in FIG. 13a, the controller of the infrared
controlling circuit executes a programming routine from software stored within its ROM,
which includes setting to value zero and starting a programming time-out counter in a
step S241. The programming routine prepares the controller of the infrared signal

controlling circuit 70 for subsequent receipt of a series of instructions. A first instruction
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identifies the intended appliance category, which is then followed by a series of
instructions, where each instruction represents an identifier digit of an appliance code.
The appliance code is comprised of a predetermined number of said identifier digits and
uniquely identifies a specific control code set of the remote control command codes for
a particular appliance. When the controller of the infrared signal controlling circuit 70
receives instructions identifying all the identifier digits of an appliance code, it is capable
of identifying the memory location within the universal appliance code library stored
within its ROM where the remote control command co‘des for the intended appliance type
are stored. The control codes are then made available for subséquent signal transmission
and resulting control of the intended appliance. As indicated previously, universal
remote controls employing such universal appliance code libraries are well documented
in prior art. The controller of the infrared controlling circuit 70 illuminates red light-
emitting diode 52d during the programming mode period.

The speech recognizing circuit controller 60 executes code stored in ROM
61 to enter a response prompting recognition mode for appliance category selection
shown in step S242. The speech recognition circuit 50 software executes a response
prompting routine and activates the appliance category name recognition vocabulary set
as shown in step S243. As defined previously for speech recognition modes, a time-out
counter is set to zero and started in a step S244 when the response prompting recognition
mode is activated. The user is then expected to select a voice command from the
appliance category name recognition set and respond when prompted by an illuminated
green light emitting diode 52a as shown in a step S245. As indicated previously, the
appliance category name recognition set may be comprised of such voice command
options as “television,” “video,” “satellite,” and “cable” among which the user may
select. '

Following the prompting of the user by the illumination of a green light
emitting diode 52aina step S245, the software enters a pattern generating mode in a step
$246, waiting for a voice command to be detected. Ifamaximum allowed time-out value
TMAXD is attained before a voice command is detected, the software will terminate the

response prompting routine, and the programming time-out counter is allowed to expire
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as shown in step §292. Until time TMAXD has expired, the speech recognition circuit
remains available to generate a pattern when a voice command is detected as shown in
steps S246, S247 and S248. If a voice command is detected in a step S248, a pattern is
generated in a step S249 and submitted for pattern recognition processing in a step $S250.

During step S250 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S251. _

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero
and restarted as shown in a step S244. The green light-emitting diode S2a is then
activated and remains illuminated as shown in step S245 and the speech recognition
circuit 50 executes software to enter a pattern generating mode, returning to a step S246
and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps $S246, S247 and S248.

If a match for the acquired pattemn is identified in a step S251, thé speech
recognition circuit 50 software identifies the instruction associated with the matching
recognition vocabulary set command, and issues a prompt, which may be a speech
synthesis prompt, an audio sound or light-emitting diode indication, in a step S252 to
identify the appliance category name recognized. The speech recognition circuit 50 then
outputs a signal to the infrared controlling circuit 70, using output 68 pins to
communicate the appliance category selection command in a step S253. The infrared
controlling circuit 70 receives the signal and responds by making the memory section
associated with the appliance category selected available for access in a step S254. The
infrared controlling circuit 70 then sets equal to value zero and restarts the programming

time-out counter in a step S256.
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Following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to enter a pattern queuing recognition mode as shown in a step S257 and to
activate the digits recognition set as shown in step S258. If the appliance category name
identified in step §252 is incorrect, step S255 shows that the programming time-out
counter is allowed to expire as shown in step S292, before returning to step S204 in FIG.
12a and beginning the process again.

As shown in steps S257 and S258 in FIG. 13a, the speech recognition
circuit software executes a pattern queuing routine and activates the digit name
recognition vocabulary set. For example, the digit name recognition set may be
comprised of such voice command options as “zero,” “one,” “two,” ... “nine” among
which the user may select.

As defined previously, a time-out counter is set to value zero and started
when the pattern queuing recognition mode is activated as shown in a step $260 in FIG.
13b. Also at this time, a pattern counter and a queue counter are set to value zero in a
step S261. The user selects an appliance code from a listing of the universal library of
code supplied with the system and issues a spoken command identifying the first digit of
the code when prompted by an illuminated green light emitting diode 52b as shown in
a step S262.

The pattern counter value is incremented each time after a pattern is
generated until a maximum pattern counter value MAXC is attained. In this manner each
pattern counter number value is representative of a sihgle generated pattern and the
maximum number attained by said counter is equal to the number of patterns generated.
The value MAXC represents the maximum number of patterns the routine will generate
before terminating the pattern generation process and beginning a speech recognition
process. The minimum value for the pattern counter before the routine will generate
speech recognition processing is one. If no patterns are generated within the time
allowed, then the software returns to the default continuous listening mode as described

later.
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The queue counter is utilized in a similar manxier to the pattern counter,
except that it is used to track operation instructions identified during a speech recognition
process. As a match is identified for an unknown pattern during the pattern recognition
process, the operation instruction of the associated recognition vocabulary set command
determined to be the best match is queued into memory until all generated patterns are
processed through the speech recognition process. In this manner each queue counter
number value is representative of an operation instruction now associated with a single
generated pattern and is useful iﬁ retaining sequential order during the storage and
retrieval of said instruction from memory. The maximum value attained by said queue
counter is equal to the number of patterns generated. Unknown patterns for which no
match is identified during the speech recognition process are ignored, in which cases the
queue counter is not incremented.

Following the production of a visual prompt by the green light emitting
diode 52b in a step SZ62,Athe speech recognition circuit 50 software begins a listening
routine (enters a state where it remains ready to generate a pattern) awaiting a voice
command in a step S263. As shown in steps S263, $264 and S265, the speech
recognition circuit 50 software remains within said routine until either a voice command
is detected in a step S264 or the time-out counter value reaches the value TMAX2 in step
S265. As shown in a step S266 a pattern is generated by the speech recognition circuit
50 when a voice command is detected in a step S264. Said generated unknown pattern
is queued into RAM 62 in a step S267.

As shown in a step S268, the value of the pattern counter is then compared
with the value MAXC. If the pattern counter value is less than the value of MAXC, then
the pattern counter value is incremented by one in a step S269 and the green light
emitting diode 52b provides a visual prompt in a step S262 for the user to submit another
voice command. This process continues to cycle through these steps S262 through S269
until either the pattern counter reaches the value MAXC in step S268, indicating the
maximum number of patterns allowable have been generated, or until a time-out occurs
as described previously. If a time-out does occur at a step S265, the user allows the

programming time-out counter to expire as shown in step $292 in FIG. 13c, before
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returning to step S204 in FIG. 12a and beginning the process again or allowing the
invention to automatically enter the default recognition mode.

Generated patterns are then submitted by the software for processing Hy
the pattern recognition algorithm in a step S270, one pattern at a time, in reverse order
from the pattern generation order.

If a match for an acquired pattern is identified in a step S271, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command and queues this operation instruction into RAM 62
in a step $272. The queue counter is then incremented by the value one in a step S273.
The pattern counter is then decremented by the value one in a step S274. The pattern-
counter value is then compared to the value zero in a step S275 to determine if there are
any unknown patterns queued in RAM 62 which have not been submitted for speech
recognition processing. Ifthe pattern counter value is not equal to.zero, then the software
submits the next unknown pattern for speech recognition processing in a step $276 and
returns to step S270 to perform pattern recognition. The software continues to cycle
through steps S270 through step S276 until the pattern counter value is equal to value
zero in step S275. If a match for an acquired pattern is not identified in a step S271, the
pattern counter value is decremented by one in a step 5274 before proceeding to step
$275. '

When the pattern counter value is equal to value zero in step S275 in FIG.
13b, the software compares the queue counter value to the value zero in a step S280 in
FIG. 13c to determine if there are any operation instructions queued in the RAM 62. If
the value of the queue counter is not equal to the value zero, the software retrieves from
RAM 62 the operation instruction associated with the current value of the queue counter
in a step S282. The speech recognition circuit 50 executes said operation instruction in
a step S283 by sending a signal through the outputs 68 pins to the infrared signal
controlling circuit 70. The processing of said signal received by the infrared signal
controlling circuit is described later. The speech recognition circuit 50 software then
decrements the queue counter value by the value one in a step $284 and returns to step

S280 to determine if all operation instructions have been retrieved from RAM 62. The
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software continues to cycle through steps S280 through step S284 until the queue counter
value is equal to value zero in step S280 at which time the software issues a prompt,
which may be a speech synthesis prompt, an audio sound or light-emitting diode
indication, in a step S281 to identify the appliance code recognized, and then enters the
default continuous listening mode as shown in a step S505 in FIG. 5.

As shown in a step S283, the operation instruction associated with the
recognized command is processed by the speech recognition circuit controller 60 to
determine an output signal to the infrared controlling circuit 70, which is sent via the
speech recognition circuit output 68 pins.

S285 identifies the processing steps performed within the infrared signal
controlling circuit 70. The signal from the speech recognitior circuit output 68 pins is
received by inputs of the infrared signal controlling circuit 70 and processed to determine
an identifier associated with arecognized digit name in a step S286. The output from the
speech recognition circuit output 68 pins is equivalent to a signal generated when a
button is depressed on a keypad of a conventional remote control transmitter. Thus fhe
input to the controller of the infrared signal controlling circuit 70 is essentially the same
as received from keypad generated circuit connections which are well documented in
prior art. The controller of the infrared signal controlling circuit 70 stores the identifier
associated with the signal received in a memory location in a step S287. Identifiers are
determined and stored for each instruction received from the speech recognition circuit
50 until all instructions are received as determined in a step S288. The set of identifiers
are then analyzed by the controller of the infrared controlling circuit 70 to determine if
a they collectively comprise a valid appliance code in a step S289. If a valid code exists,
the remote control functions associated with that code are assigned to the previously
identified appliance category in a step $293 and the programming mode is terminated in
a step S294.

If the code is not valid, the code is not accepted in a step S290 and any
previously established code remains active. Light-emitting diode 52d illuminates in a
step $291 and the programming time-out counter is allowed to expire in a step S292.

FIG. 13c also shows that, as the programming time-out counter is allowed to expire, the
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time-out counter for the speech recognition circuit 50 is also allowed to expire, after
which the speech recognition circuit 60 executes software stored in its ROM 61 to return
to a default continuous listening recognition mode. '

Following the submission of the last signal to the infrared signal
controlling circuit 70, the speech recognition circuit controller 60 executes software
stored in its ROM 61 to return to a default continuous listening recognition mode as
shown in a steps S281 in FIG. 13c and a step S505 in FIG. 5. If the appliance category
name identified in step S281 is incorrect, the user may elect to press the setup button,

returning to step S204 in FIG. 12a and begin the process again.

INFRARED SIGNAL LEARNING

If the controller 60 detects an input corresponding to a depress of the learn
signal button shown in step S209 in FIG. 12a, a signal is sent to the infrared signal
controlling circuit 70, using output 68 pins to instruct the infrared signal controlling
circuit to enter infrared signal learning program mode. As shown in step S300 in FIG.
14a, the controller of the infrared controlling circuit executes a learning program routine
from software stored within its ROM, which includes setting to value zero and starting
a programming time-out counter in a step S301. The signal learning program routine
prepares the controller of the infrared signal controlling circuit 70 for subsequent receipt
of a series of instructions. A first instruction identifies the intended appliance category,
which is then followed by instructions to enter infrared signal learning mode. As
indicated previously, learning remote controls are well documented in prior art, for
example as disclosed in U.S. Patent Nos. 4,905,279 and 5,959,751, hereby incorporated
by reference. The controller of the infrared controlling circuit illuminates red light-
emitting diode 52d in different manners to communicate the status of the signal learning

process to the user during this programming mode. -
The speech recognizing circuit controller 60 executes cocie stored in ROM
61 to enter a response prompting recognition mode for appiiance category selection
shown in step S302. The speech recognition circuit 50 soﬁware executes a response

prompting routine and activates the appliance category name recognition vocabulary set
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as shown in step S303. As defined previously for speech recognition modes, a time-out
counter is set to zero and started in a step S304 when the response prompting recognition
mode is acfivated. The user is then expected to select a voice command from the
appliance category name recognition set and respond when prompted by a speech
synthesis prompt, an audio sound and/or the illumination of a green light emitting diode
52a as shown in a step S305. As indicated previously, the appliance category name
recognition set may be comprised of such voice command options as “television,”
“video,” “satellite,” and “cable”” among which the user may select.

Following the prompting of the user, the software enters a pattern
generating mode in a step S306, waiting for a voice command to be detected. If a
maximum allowed time-out value TMAXD is attained before a voice command is
detected, the software will terminate the response prompting routine and return to a
default continuous listening recognition mode, and the programming time-out counter is
allowed to expire as shown in step S292 as shown in FIG. 13¢. Until time TMAXD has
expired, the speech recognition circuit remains available to generate a pattern when a

voice command is detected as shown in steps $306, S307 and S308. Ifa voice command

- is detected in a step S308, a pattern is generated in a step S309 and submitted for pattern

recognition processing in a step S310.

Dilring step S310 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the }1nknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S311.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero
and restarted as shown in a step S304. The green light-emitting diode 52a is then
activated and remains illuminated as shown in step S305 and the speech recognition

circuit 50 executes software to enter a pattern generating mode, returning to a step S306
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and waiting for a voice command to be detected. As previously indicated, until time
TMAXD has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps $306, S307 and S308.

If a match for the acquired pattern is identified in a step S311, the speech
recognition circuit 50 software identifies the instruction associated with the matching
recognition vocabulary set command, and issues a prompt, which may be a speech
synthesis prompt, an audio sound or light-emitting diode indication, in a step S312 to
identify the appliance category name recognized. The speech recognition circuit S0 then

outputs a signal to the infrared controlling circuit 70, using output 68 pins to

- communicate the appliance category selection command in a step S313. The infrared

controlling circuit 70 receives the signal and responds by making the memory section
associated with the appliance category selected available for access in a step S314. The
infrared controlling circuit 70 then sets equal to value zero and restarts the programming
time-out counter in a step S317.

Following the submission of a signél to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to enter a default recognition mode and to activate a default recognition set as
shown in a step S320 in FIG. 14b. Ifthe appliance category name identified in step S312
is incorrect, step S316 shows that the programming time-out counter is allowed to expire
as shown in step $292 shown in FIG. 13c, before returning to step S204 in FIG. 12a and
beginning the process again. FIG. 13c also shows that, as the programming time-out
counter is allowed to expire, the time-out counter for the speech recognition circuit 50
is also allowed to expire, by reaching the value TMAXD, after which the speech
recognition circuit 60 executes software stored in its ROM 61 to return to a default -
continuous speech recognition mode.

As indicated above, once the appliance category is identified and
communicated to the infrared signal controlling‘circuit 70, the speech recognition circuit
controller 60 executes software stored in its ROM 61 to enter a default recognition mode
and to activate a default recognition vocabulary set as shown in a step S320 in FIG. 14b.

This default recognition vocabulary set is made available to enable the user to navigate
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the recognition vocabulary structure via spoken commands to identify a command with
which to associate the next infrared signal to be learned.

As described previously for speech recognition modes, a recognition time-
out counter is set to zero and started in a step S321 when the default recognition mode
is activated. The user is then expected to select a voice command from the default
recognition vocabulary set and respond when a green light emitting diode 52a is

illuminated as shown in a step $322. The default recognition vocabulary set may be

2 €< 29 £,

comprised of such voice command options as “power,” “channel,” “‘change,” “volume,”
“sound,” “control” and “private” among which the user may select.

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step $322, the software enters a mode where it is available for
pattern generating in a step $323, waiting for a voice command to be detected. If a
maximum allowed time-out value TMAXL is attained before a voice command is
detected, the software will terminate the speech recognition routine and return to a default
continuous listening recognition mode, and the programming time-out counter is allowed
to expire as shown in step $292 shown in FIG. 12c. Until time TMAXL has expired, the
speech recognition circuit remains available to generate a pattern when a voice command
is detected as shown in steps $323, S324 and S325. If a voice command is detected in
a step S325, a pattern is generated in a step S326.

As shown in a step 8327, the acquired unknown pattern is analyzed by the
speech recognition circuit controller 60, utilizing a recognition algorithm stored in its
ROM 61, to determihed if it can be classified as a match with any of the reference
commands within the default recognition vocabulary set and if the likelihood of correctly
recognizing the unknown pattern exceeds a predetermined threshold. The result of this
comparison is identified in a step S328.

If a match for the acquired pattern is not identified, the red light-emitting
diode 52c illuminates briefly to provide a visual indicator to the operator that no match
was identified and the value of the recognition time-out counter is reset to the value zero

and restarted as shown in a step S321. The green light-emitting diode 52a is then

activated and remains illuminated as shown in step S322 and the speech recognition
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circuit 50 executes software to enter a pattern generating mode, returning to a step S323
and waiting for a voice command to be detected. As previously indicated, until time
TMAXL has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps $323, S324 and S325.

If a match for the acquired pattern is identified in a step S328, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command in a step $329 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a different
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit output 68 pins. If the instruction is to activate a different
recognition vocabulary set, step S330 shows that the routine returns to a step $320. The
user may continue to navigate through different linked, recognition vocabulary sets until
a voice command is recognized that is associated with a remote control function that is
associated with a read/write memory 72 location. If the operation involves sending a
signal to the infrared signal controlling circuit as shown in a step S331, said signal
communicates an instruction for a remote control function type that is associated with a
memory location within read/write memory 72, controlled by the infrared signal
controlling circuit 70. The controller of the infrared signal controlling circuit 70
identifies said memory location and targets this memory location for storage of an
infrared code to be received as shown in a step S332.

The controller of the infrared signal controlling circuit 70 activates a red
light-emitting diode 52d in a step S333 to prompt a user that it is ready to receive a
transmitted infrared code and enables one or more of its input pins to detect and receive
signals generated by the infrared receiver 71, which is electrically connected to one or
more of said input pins. For one embodiment of the invention, infrared receiver 71 is a
commercially available photo IC capable of providing digital output to the controller of
the infrared signal contfolling circuit 70. Alternative schemes, utilizing other infrared
light detecting devices with or without signal processing circuitry, may also be used as
the IR receiver 71. As shown in a step S334, the infrared signal is received from the IR

receiver 71 of the present invention by the controller of the infrared signal controlling
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circuit 70 as digital data. The controller of the infrared signal controlling circuit 70
decodes and converts the received digital data into a control code format and stores the
resulting control code into a memory location within read/write memory 72, controlled
by the infrared signal controlling circuit 70. The memory location is associated with the
remote control function type associated with the recognized voice command spoken by
the user.

The controller of the infrared signal controlling circuit 70 activates a red
light-emitting diode 52d in a step S335 to inform the user if the infrared signal learning
process was capable of successfully receiving, formatting and storing the infrared signal
or not. This red light-emitting diode 52d provides prompts in different manners to
distinguish between a successful learning process and a process during which an error
was encountered. A successfully learned and stored infrared signal may be later
transmitted by the invention While in an operation mode upon recognition of the voice
command with which the learned infrared signal is associated.

Following an attérnpt to learn an infrared signal, the controller of the
infrared signal controlling circuit executes software stored within its ROM to reset to
value zero and start the programming time-out counter, returning to a step S317 shown
in FIG. 14a. Also, following the submission of a signal to the infrared signal controlling
circuit 70, the speech recognition circuit controller 60 executes software stored in its
ROM 61 to return to the default recognition mode and reset the value TMAXL to zero
as shown in steps S331 and $320. As shown in a step S336, a user may elect to either
return to the previous process steps to repeat a previously failing signal learning attempt
or to attempt to learn additional infrared signals or the user may elect to allow the
programming time-out counter of the infrared signal controlling circuit 70 to expire as
shown in step $292 shown in FIG. 12c. '

After the time-out counters have reached their respective maximum
values, the invention exits this setup programming mode and enters a default reco gnition
mode, where it becomes available to receive spoken commands from the user and
respond by transmitting infrared control signals to appliances, including any infrared

signals learmed during a infrared signal learning setup process as described above.
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VOICE TRAINING

Ifthe controller 60 detects an input corresponding to a depress of the name
command button shown in step S211 in FIG. 12a, a speaker dependent command voice
training routine is initiated and executed by said controller as shown in a step S340 in
FIG. 15. This training routine generates and stores into read/write memory 54 a user-
specific reference pattern for each voice command to be included in a speaker dependent
recognition vocabulary set. The speech recognition circuit controller 60 executes
software stored in its ROM 61 to set to value zero and start a training program time-out
counter as shown in a step S341.

Following the prompting of the user by a speech synthesis prompt, an
audio sound and/or the illumination of a green light emitting diode 52a in a step S342,
the software enters a mode where it is available for pattern generating in a step S343,
waiting for a voice command to be detected. If a maximum allowed time-out value
TMAXV is attained before a voice command is detected, the software will terminate the
voice training as shown in step S345 and enter a default speech recognition operation
mode which is described previously. Until time TMAXYV has expired, the speech
recognition circuit remains available to generate a pattern when a voice command is
detected as shown in steps S343, S344, S345 and S346. If a voice command is detected
in a step S344, a pattern is generated in a step S346.

One embodiment of the invention executes a speaker dependent reference
pattern generation algorithm that is well known to those familiar with speech recognition
art. The algorithm involves the generation of a pattern each time a voice command is
spoken by a user. A pattern is a compact representation of the significant acoustic
information in a voice command word or phrase. A reference pattern may be, for
example, created by averaging patterns generated as the voice command is spoken two
or more times. The reference pattern is then stored in a read/write memory 54. As shown
in a step S347 and S348, the first pattern generated is stored into a read/write memory 54
location. The user is then prompted in a step S349 to repeat the voice command,
returning to step S341 and continuing through step S346 to perform the pattern

generation process for the repeated voice command.
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Following the generation of the second pattern, the second pattern is then
compared to the first pattern which is stored in read/write memory 54 to determine if the
two patterns match sufficiently to satisfy a predetermined matching criteria as shown in
a step S350. If the matching criteria is not satisfied, the two patterns are determined to
not match, and the first pattern generated is replaced by storing the second pattern
generated into the previously identified read/write memory 54 location, and thus
overwriting the first pattern. The user is then prompted in a step S349 to repeat the voice
command, returning to step S341 and continuing through step S346 to perform the
pattern generation process for the repeated voice command. As shown by steps S341
througﬁ S350 this process cycle may be continued until two patterns are generated which
are capable of meeting said matching criteria.

Once two patterns are generated which are capable of meeting said
matching criteria, a reference pattern is generated as shown in step S351. A pattern
recognition routine is then executed to compare the resulting reference pattern to any
other previously generated reference patterns within the intended recognition vocabulary
set which are stored in read/write memory 54 to determine if the new reference pattern
is sufficiently different than said previously generated reference patterns. This
comparison is performed to prevent the acceptance of similar voice commands, which
may reduce the recognition accuracy rate. The comparison may calculate distance
measurements of the fit of the newly generated reference pattern to the previously
generated reference patterns within the intended recognition vocabulary set. The distance
measurements between the newly generated reference pattern and the closest matching
previously generated reference pattern(s) may then be compared to a predetermined
comparison criteria to determine the degree of similarity. If the newly generated
reference pattern is too similar to an existing reference pattern, the newly generated
reference pattern is rejected, and the user is prompted in a step S353 to select a different
voice command name, returning to step S341.

If the newly generated reference pattern is not found to be too similar to
an existing reference pattern, the newly generated reference pattern is compressed and

stored into read/write memory 54 as shown in a step S354. In a step S355, the speech
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recognition circuit controller 60 executes software stored in its ROM 61 to determine if
sufficient capacity remains in read/write memory 54 to allow additional voice commands
to be trained. Ifthere is sufficient capacity in the memory 54, the system returns to step
S341, where the user is prompted to enter another voice command by a speech synthesis
prompt, an audio sound and/or the illumination of a green light emitting diode 52a. If the
user desires to exit this voice training mode, the user allows the training program time-
out counter to expire as shown in a step $356. If there is insufficient capacity in the
memory 54, the user is informed accordingly by a speech synthesis prompt, an audio
sound and/or the illumination of a red light emitting diode 52¢ and the training program
terminates. ,

The contents of the read/write memory 54 may be erased by depressing
and simultaneously holding the name command button and the code button for a brief
period of time. Depressing and momentarily holding two predetermined
buttons on keypad 51 may cause the address pointer for the read/write memory 54 to be
set to zero, allowing any data previously stored within said memory to be overwritten
during subsequent write operations to said memory. This enables a user to effeqtively
“erase” this memory and store different data in a form of speech command reference
pattern data and macro program instruction data.

The read/write memory 54 utilized in the preferred embodiment of the
present invention may be a commercially available PC™ Serial EEPROM, for example
a model number 24L.C64 available from MicroChip Technology Inc. and described in a
data sheet entitled; 24AA64/241.C64 64K I’*C™ CMOS Serial EEPROM, document
number DS21189C published by MicroChip Technology Inc. copyright 1999, pages 1-12,

available from MicroChip Technology Inc., hereby incorporated by reference. When the

two said buttons are simultaneously depressed, two input pins 68 of IC 55 which are

. electrically connected to said buttons are brought to a logical low state. The software

stored in ROM 61 of the speech recognition circuit 50 executes a program which detects
this condition and responds by setting the address pointer for the next available address
location for memory 54 to value zero and storing this value in the predetermined address

pointer location of said memory 54. The next attempt by the speech recognition circuit
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software to store data to said memory 54 will retrieve the value of the address pointer for
the next available location from said predetermined location within memory 54, and
interpret the value zero as an instruction to begin storing data in the first address

configured to accept data.

MACRO PROGRAMMING

If the controller 60 detects an input corresponding to a depress of the
macro button shown in step $213 in FIG. 12a, a macro programming routine is initiated
and executed by said controller as shown in a step S360 in FIG. 16a. As indicated ina
step S361, the system executes an appliance category selection routine as described in
step $220 in FIG. 12b to identify the appliance category from which the macro will be
activated when the macro name is later recognized by the speech recognition circuit 50
as a voice command. If the appliance category name.identified during the execution of

the appliance category selection routine is incorrect, step $362 shows that the user may

_elect to press the setup button, returning to step $204 in FIG. 12a and begin the process

again.

If the appliance category name identified during the execution of the
appliance category selection routine is correct, the user allows the software routine to
continue. A step S362 shows that the software enters a speaker dependent recognition
mode in a step S363 and a speaker dependent recognition vocabulary set is activated in
a step S364. The speaker dependent recognition vocabulary set activated may contain

one or more macro names, and possibly other speaker dependent voice commands for

" non-macro uses, previously trained by the user in accordance with the process steps

described in FIG. 15. The speech recognition circuit controller 60 executes software
stored in its ROM 61 to set to value zero and start a recognition time-out counter as
shown in a step S365.

Followir{g the prompting of the user by a speech synthesis prompt, an
audio sound and/or the illumination of a green light emitting diode 52a in a step S366,
the software enters a mode where it is available for pattern generating in a step S367,

waiting for a voice command to be detected. If a maximum allowed time-out value
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TMAXM is attained before a voice command is detected, the software will terminate the
macro programming routine as shown in step S368 and the user may elect to press the
setup button, returning to step S204 in FIG. 12a and begin the process again. Until time
TMAXM has expired, the speech recognition circuit remains available to generate a
pattern when a voice command is detected as shown in steps $367, S368, and S369. If
a voice command is detected in a step S369, a pattern is generated in a step S370 and
submitted for pattern recognition processing in a step S371.

During step S371 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61,
to determined if it can be classified as a match with any of the reference commands
within the active recognition vocabulary set and if the likelihood of correctly recognizing
the unknown pattern exceeds a predetermined threshold. The result of this comparison
is identified in a step S372.

If a match for the acquired pattern is not identified a red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified in a step S373 and returns to step S365 to set to value zero and start a
recognition time-out counter. The software then re-enters a mode where it is available
for pattern generating, waiting for a voice command to be detected. As previously
indicated, until time TMAXM has expired, the speech recogniiion circuit remains
available to generate a pattern when a voice command is detected as shown in steps S367,
$368 and S369.

If a match for the acquired pattern is identified in a step 8372, the speech
recognition circuit 50 software identifies a read/write memory 54 location associated with
the matching recognition vocabulary set command in a step $374. Said memory 54
location is used to store the sequence of commands instructions to be associated with the
macro name identified by the preceding voice command. As shown in a step S375, the
software executed by the speech recognition circuit controller 60 then activates the
default recognition mode associated with the appliance device type previously selected.

As indicated previously, once the macro name is identified, the speech

recognition circuit controller 60 executes software stored in its ROM 61 to enter a default
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recognition mode and to activate a default recognition vocabulary set as shown in a step
$381 in FIG. 16b. This default recognition vocabulary set is made available to enable the
user to navigate the recognition vocabulary structure via spoken commands to identify
avoice command for which the associated instruction is to be stored within the read/write
memory 54 location associated with said macro name voice command.

- Asdescribed previously for speech recognition modes, arecognition time-
out counter is set to zero and started in a step S382 when a recognition mode is activated.
The user is then expected to select a voice command from the default recognition
vocabulary set and respond when prompted by a speech synthesis prompt, an audio sound
and/or the illumination of a green light emitting diode 52a as shown in a step S383. As

also indicated previously, the default recognition vocabulary set may'be comprised of

&g, <6

such voice command options as “power,” “channel,” *“change, volume,” “sound,”
“control” and “private” among which the user may select.

Following the prompting of the user by the illumination of a green light
emitting diode 52a in a step S383, the software enters a mode where it is available for
pattern generating in a step S384, waiting for a voice command to be detected; Ifa
maximum allowed time-out value TMAXM is attained before a voice command is
detected, the software will return to a known default continuous listening recognition
mode and the user may continue generating the macro as shown in step S385. Until the
time TMAXM has expired, the speech recognition circuit remains available in the active
recognition mode to generate a pattern when a voice command is detected as shown in
steps S384, S385 and S386. Ifa voice command is detected in a step S386, a pattern is
generated in a step S387.

As shown in a step S388, the acquired unknown pattern is analyzed by the
speech recognition circuit controller 60, utilizing a recognition algorithm stored in its
ROM 61, to determined if it can be classified as a match with any of the reference
commands within the active recognition vocabulary set and if the likelihood of correctly
recognizing the unknown pattern exceeds a predetermined threshold. The result of this

comparison is identified in a step S389.
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If a match for the acquired pattern is not identified, the red light-emitting
diode 52c¢ illuminates briefly to provide a visual indicator to the operator that no match
was identified as shown in a step S390 and the value of the recognition time-out counter
is reset to the value zero and restarted as shown in a step S382. The green light-emitting
diode 52a is then activated and remains illuminated as shown in step S383 and the speech
recognition circuit 50 executes software to enter a pattern generating mode, returning to
a step S384 and waiting for a voice command to be detected. As previously described,
until the time-out counter value of the currently active recognition mode reaches its
respective maximum valve, the speech recognition circuit remains in the active
recognition mode available to generate a pattern when a voice command is detected as
shown in steps S384, S38S and S386.

If a match for the acquired pattern is identified in a step S389, the speech
recognition circuit 50 software identifies the operation associated with the matching
recognition vocabulary set command in a step S391 and determines if the operation is to
send an instruction to the speech recognition circuit controller 60 to activate a different
recognition set vocabulary or to output a signal to the infrared controlling circuit 70 using
the speech recognition circuit output 68 pins. If the instruction is to activate a different
recognition vocabulary set, step S391 shows that the routine returns to a step S380 to
enter the appropriate recognition mode and activate the recognition vocabulary set
associated with the recognized voice command in step S381. The user may continue to
navigate through different linked, recognition vocabulary sets until a voice command is
recognized that is associated with an instruction to output a signal to the infrared
controlling circuit 70.

If a voice command is recognized that is associated with an instruction to
output a signal to the infrared controlling circuit 70, the associated instruction is stored
within the read/write memory 54 location associated with said macro name voice
command as shown in a step $392. In the memory 54 location sequentially following the
memory location where the instruction is stored, an end marker instruction may be
automatically stored by the speech recognition circuit 50 software as shown in step S393.

The user must then determine if this is the last instruction to be added to the macro
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program or not. If another instruction is to be added, the user must determine if it is
desirable to insert a time delay between the execution of the currently identified
instruction and a following macro instruction to be selected. As shown in a step S394,
if the insertion of a time delay is desirable, the user may depress a keypad 51 designated
as a time delay button one or more times, where each button depress increases the length
of the time delay by a brief period (typically 0.5 seconds or less) by storing one or a series
of time delay instructions within the read/write memory 54 location associated with said
macro name voice command as shown in a step S395. The time delay instructions are
stored into said memory 54 location in a section sequentially following the section of the
instruction previously identified via voice command.

If the user determines that another instruction is be added to the macro
program, then the user depresses the macro button as shown in a step S396, the software
returns to a step S375 shown in FIG. 16a, and the software executed by the speech
recognition circuit controller 60 then activates the default recognition mode associated
with the appliance device type previously selected. As indicated previously, this default
recognition vocabulary set is made available to enable the user to navigate the recognition
vocabulary structure via spoken commands to identify another voice coMmd for which
the associated instruction is also to be stored within the read/write memory 54 location
associated with said macro name voice command.

Each additional instruction added to a macro is stored in the same memory
54 location as that of the previously stored end marker instruction, which was stored by
the software after thé previous macro instruction was stored, thus over-writing the end
markers. This process for adding instructions to said memory location 54 associated with
said macro continues until the user determines the last instruction has been identified via
voice command. At this time, the user depresses a keypad 51 button designated as a
program completion button as shown in a step S397 to instruct the speech recognition
circuit controller 60 to execute software stored in its ROM 61 terminate the macro
programming routine and enter the default recognition mode associated with the

previously identified appliance category as shown in step S398.
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The macro program resulting from this process is stored in a read/write
memory 54 location comprised of multiple, sequential bytes of memory. Each byte may
contain an instruction to output a signal to the infrared controlling circuit 70, an
instruction to execute a time delay, or an instruction in the form of an end marker to
instruct the speech recognition circuit controller 60 software that the last macro
instruction has been retrieved. When a macro name is spoken by a user and recognized
by the speech recognition circuit controller 60 software, said software retrieves and
sequentially executes each of the instructions stored within the read/write memory 54
location associated with said macro name in the same order which the instructions were
stored.

Within this macro programming software routine, the use of keypad 51
buttons other than the macro button, such as the code button and signal learning button,
may be used for such functions as time delay insertion and end marker insertion into the
macro sequence. This approach allows for a reduction of the required button count, and
is particularly useful for such relatively infrequently used functions as those identified
above.

Reference is made to FIG. 17 which shows the power supply circuit 90 in
greater detail than that shown in FIG. 1. This circuit is described previously in the

section describing the process steps of FIG. 12a.

DESCRIPTION OF OPERATION

Once successfully setup, the present invention typically remains in a sound
activation mode until sound pressure exceeding a defined threshold (sound activation
sensitivity setting) initiates a “wake up” event. Once the oscillator is started and
stabilized, the system enters a continuous listening default recognition mode awaiting
detection and recognition of one of the default menu words associated with a selected
target appliance.

Control functions for the target appliance can then be activated via voice
commands. Once an appliance has been selected, its default menu remains the active

recognition vocabulary set until changed by the user. Voice commands may then be
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selected from the available recognition vocabulary set. The vocabulary options made
available by the default menu vary depending upon the category of the appliance selected
(for example, a VCR may have different options available than a TV). Voice commands
may instruct the invention to initiate a control signal to the target appliance or activate
a function sub-menu in the form of a different recognition vocabulary set (which may
include access, for example, to different appliance control functions, macro functions,
speaker dependent commands or device selection commands).

The unit then remains in a continuous listening default recognition mode
for a defined period of time or until a defined number of consecutive unsuccessful
recognition attempts occur, whichever occurs first. If any default menu word is
recognized, the invention executes the appropriate command. If no default menu words
are recognized, the unit returns to sound activation mode. Upon returning to default
recognition mode from sound activation mode, the -software remains in default
recognition mode until a defined period of time where no recognition (successful) activity
has elapsed after the last recognized command (a “user settling period”) or until a defined
number of consecutive unsuccessful recognition attempts occur, whichever occurs first.

When in a continuous listening default recognition mode, a green LED
52a remains illuminated to provide a visual cue to the user when the device is ready to
receive commands for recognition and a red LED 52¢ will illuminate when unavailable.
Following activation from sound activation mode, the invention retumns to the default

menu of the most recently selected appliance.

Default Menu Vocabulary for a Television:

As an example, Table 1 below identifies seven words comprising a default
menu recognition vocabulary set available for a television. Fig. 5 shows the process steps

associated with the software executed during this mode.

If the speaker independent command “Power” is recognized, the invention
transmits the IR signal for the Power command, turning the currently controlled appliance

on or off.
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Recognition Vocabixlary - Television

Power

Table 1

Table 2 below identifies words (digit names) comprising a channel

number recognition vocabulary set. If the word “Channel” is recognized, a pattern

_queuing routine is initiated, as shown in FIG. 9, and makes the following speaker

independent sub-menu available for recognition:

Recognition Vocabulary- Television

Table 2

‘ The green LED 52a then prompts a user to say a digit name. After
detecting the first digit, the invention’s green LED 52b then quickly prompts the user for
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another digit name. In one embodiment of the invention, the routine prompts the user for
up to 3 digit names. If a second digit (or third) is not detected within a predetermined
period of time, the invention performs the speech recognition process and transmits the
IR signal(s) associated with any recognized channel number names and returns to the
default recognition mode.

Table 3 below identifies words comprising a diréctional channel changing
recognition vocabulary set. If the word “Change” is recognized, the invention enters a
response prompting recognition mode as shown in FIG. 8 and the following speaker

independent sub-menu is made available for recognition:

Table 3

“Up” and “Down’” are instructions to advance forward or in reverse order
to the next sequentially available channel number, respectively. “Back’ is an instruction
to return to the channel number established prior to the current channel number.

If the words “Up,” “Down” or “Back” are recognized, the invention
transmits the associated IR signal associated with the indicated channel directional
change and awaits, for a predetermined period of time, for another Up/Down/Back
command before returning to the default menu recognition mode. This sequence
continues until no Up/Down/Back commands are recognized within said predetermined
period of time of a previous command, at which time the software returns to the default
menu recognition mode.

Table 4 identifies words comprising the volume changing recognition
vocabulary set. If the word “Volume” is recognized, the invention enters a response
prompting recognition' mode as shown in FIG. 8 and the following speaker independent

sub-menu is made available for recognition:
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Recognition Vocabulary - Television

| Power - Charnel - Change |

LT AL

Table 4

“Up” and “Down” are instructions to increment or decrement the volume
level, respectively. If the words “Up” or “Down’ are recognized, the invention transmits
the associated IR signal associated with the indicated volume level change and awaits,
for a predetermined period of time, for another Up/Down command before returning to
the default menu recognition mode. This éequence continues until no Up/Down
commands are recognized within said predetermined period of time of a previous
command, at which time the software returns to the default menu recognition mode.

Table 5 below identifies a word in the default recognition vocabulary for
the muting function. If the word “Sound” is recognized, the invention transmits the IR

signal for the muting command and returns to default recognition mode.

Table 5

Table 6 below identifies the Words comprising the device selection/control
recognition vocabulary set. If the word “Control” is recognized, the invention enters a
response prompting recognition mode as shown in FIG. 8 and the following speaker
independent sub-menu is made available for recognition:

sion

Cat
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Table 6

If the words “Television,” “Video,” “Satellite” or “Cable Box” are
recognized, the invention makes the specified appliance type available for subsequent
control.

If the word “Switch’ is recognized, the invention transmits an IR signal associated with
the “TV/Video” switching function and returns to the default recognition mode.

If the word “Power” is recognized, the software returns to response
prompting recognition mode, awaiting a repeat of this command to ensure the invention
is not accidentally powered down. Ifa second word “Power” is recognized, the invention
utilizes a speech recognition circuit 50 input/output 68 pin to activate a switch 93 to
disconnect the power source from the power supply circuit 90. Manually depressing a
power button is required to re-activate the invention.

Table 7 below indicates how a speaker dependent vocabulary recognition
set sub-menu may be accessed if speaker dependent vocabulary words have previously
been trained. Ifthe word “Private” is recognized, the software enters speaker dependent
recognition mode and makes a recognition vocabulary set containing speaker dependent
function names, device names and macro names available for recognition. It should be
noted that this recognition vocabulary set remains empty until the user has entered
speaker dependent names via the voice training setup process shown in FIG. 15. The
recognition of any speaker dependent voice command causes the software to execute the
instructior;(s) associated with the recognized command, including the transmission of any
associated IR signals, and remain in speaker dependent recognition mode awaiting
another command from this recognition vocabulary set. If no words are detected for a
predetermined period of time or if a predetermined number of consecutive recognition .
error occur, the software automatically returns to a continuous listening default

recognition mode, awaiting speaker independent commands.
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Recognition Vocabulary - Television

2

‘Power . Cliannél _Charigs " Volume'.* Souid'

Table 7

Default Menu Vocabulary for Video:

In addition to the default recognition vocabulary set commands available
for a “Television,” the device selection of “Video” (VCR, DVD, etc.) may also make
voice commands named “Play,” “Stop,” “Pause,” “Record,” “Rewind’ and “Fast
Forward available. If any of these are recognized, the invention transmits the IR signal
associated with the indicated function and returns to continuous listening default
recognition mode. The voice command “Record”, however, is an exception. If the word
“Record’ is recognized, the software returns to recognition mode awaiting arepeat of this
command to ensure there is no unintentional recording onto the media within the VCR

or other such device.

Macros:

As described previously, a user has the option of creating one or more
macros, where a single speaker dependent word command may produce a series of
infrared signal transmissions to one or more target appliances. For example, the voice
command “HBO” may generate infrared signals for digits “1,” “2,” and “3,” causing the
TV to change to channel number “123.” FIG. 16a and FIG. 16b describe the macro

programming process in detail.
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Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. Thus, it is to be understood that, within the
scope of the appended claims, the invention may be practiced otherwise than as
specifically described above. For example, the circuitry and related software disclosed
herein may be otherwise integrated and/or combined differently than represented by the
embodiments of this invention. For example, one such alternate approach may involve
providing direct electrical connections between predetermined speech recognition circuit
IC output pins 68 and remote control controller IC 76 input pins. For this example,
software executed by the speech recognition circuit 50 may emulate the signals output
by the output by the output pins of a conventional remote control controller when one of
its keypad buttons are depressed, whereby the remote control controller output pins are
generally electrically connected to remote control controller input pins. Other approaches
may integrate the features of this invention differently than disclosed therein into one or
more microcontrollers, processors, digital signal processors (DSP), application-specific

integrated circuits (ASIC) and the like.

In addition, the hands-free voice-operated remote control transmitter
software is not limited to executing a speaker independent, continuous listening default
recognition mode. For example, a setup process may be provided where a user is
prompted to train speaker dependent words in a manner which would generate a speaker
dependent vocabulary structure similar to the speaker independent vocabulary structure

disclosed for the present invention.

Furthermore, the software executed by the present invention may be
adapted to guide a user through controlled appliance setup processes, for example
programming a VCR with or without VCR-PLUS® capability to record a televised

program, in a prompt -driven manner.

Moreover, sound-activation circuitry utilized by the present invention is
not limited to use of inverting Schmitt trigger circuits. Similar circuitry’ capable of
performing amplification and comparator operations, such as that based upon one or more

operational amplifiers, may also be used. Furthermore, the mode of activation of the
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5 present invention is not limited to sound activation. Similar schemes, for example, such

at those utilizing light detection circuitry or motion detection circuitry may also be used.
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CLAIMS: ;

1. An audio signal activated control system for controlling one or more
selected appliances, the control system comprising:

a voice recognition system for receiving representative audio signals and
converting said representative audio signals to one or more command signals for
controlling one or more selected appliances, the voice recognition system including a
command signal receiver and memory for receiving and storing command signal data to

be associated with said representative audio signals.

2. The control system as recited in claim 1, wherein said command

signals receiver is configured as a wireless receiver.

3. The control system as recited in claim 2, wherein said wireless

receiver is an infrared receiver.

4, The control system as recited in claim 2, wherein said wireless

receiver is an RF receiver.

5. An audio signal activated control system for controlling one or
more selected appliances, the control system comprising:

an audio signal recognition system for receiving representative first audio
signals and converting said representative first audio signals to command signal data for
one or more command signals for controlling one or more selected appliances, the audio
signal recognition system including a memory for storing said command signal data to be
associated with representative second audio signals and a transmitter for transmitting
command signals associated with said command signal data to selected appliances when
said second audio signals are received and decoded by said audio signal recognition

system.

Doc #:CHIO1 (211548-00001) 50048133v1;06/21/2002/Time:14:44
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p PTO/S8/01 (03-01)
Approved for use through 10/31/2002. OMB 065 1-0032
U.S. Patent and Iradmn: Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are r ired to respond to a 1 of untess h a vaiid OMB contro! number.
; Atto Docket Numb 211548-1Us -
é DECLARATION FOR UTILITY OR [~ o —ociaiumer )
DESIGN First Named Inventor S
PATENT APPLICATION COMPLETE |F KNOWN
(37 CFR 1.63) Application Number /
D Declaration m Declaration Filing Date
Submitted OR Submitted after Initial Group Art Unit
with Initial F;l;ng é's_:ﬁlgrge
\ Filing gequired) 160) Examiner Name J

As a below named inventor, ! hereby declare that:
My residence, mailing address, and ditizenship are as stated below next to my name.

| believe | am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled:

Hands-Free, Voice-Operated Remote Control Transmitter

(Title of the Invention)
the specification of which
D is attached hereto
OR
B was filed on (MMW/DD/YYYY)|12/21 /2000 as United States Application Number or PCT Intenationa!
Application Number US00/35107 and was amended on (MM/DD/YYYY) (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification, including the dlaims, as
amended by any amendment specifically referred to above.

| the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, induding for continuation-
in@an applications, material information which became available between the filing date of the prior application and the national or
PCT intemational filing date of the continuation-n-part application.

| hereby claim foreign priority benefits under 35 U.S.C. 11%9)—(6) or (f), or 365(b) of any foreign application(s) for patent, inventor's

or plant breeder’s ts certificate(s), or 365(a) of any PCT international application which nated at least one country other

than the United States of America, listed below and have also identified below, by checking the box, any foreign application for

patent, inventor's or plant breeder’s rights certificate(s), or any PCT intemationat application having a filing date before that of the
application on which priority is claimed.

Prior Foreign Application Forelgn Filing Date Priority Certified Copy Attached?
Number(s) Country (MM/DD/YYYY) Not Clatmed YES NO

L] O O
L] O O
O O 0O
O 0 0
‘ ! I Additionat fore':gn application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto:

[Page 10f 2}
Burden Hour Statement: This form Is estimated to take 21 minutes to complete. ﬂmMﬂnwdeMnupmhawedsd"nkMualm.Apy_mn&m

the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and T rk Office, g
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.

1 Tomuoemy ')(\F_\"\
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. PTO/SB/O1 (03-01)
Approved for use through 10/31/2002. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Acl of 1895. no persons are required to mspot‘j\_d to a collection of information unless it contains a valid OMB control number.

DECLARATION — Utility or Design Patent Application

) | Customer Number I
Direct all correspondence to: or Bar Code Label OR D Correspondence address below

| Name Patent Administrator, Katten Muchin Zavis Rosenman

Address 020 W. Monroe Street, Suite 1600

1 hereby declare that all statements made herein of my own knovm are true and that all statements made on information and belief
are beheved to be true; and further that these statements were with the knowledge that wilifut false statements and the like so
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such wiliful false statements may jeopardize the
validity of the application or any patent issued thereon.

City Chicago state 1L ap 60661
Country  US Telephone 312-9502-5200 Fax 312-577-4532

NAME OF SOLE OR FIRST INVENTOR : D A petition has been filed for this unsigned inventor

Given Name . . , Family Name

(first and middte [if any]) William Stuart or Sumame Bush

Inventor's :

Signature Date

Residence: City Manhattan Beach State CA Country US Citizenship US

Malling Address 217 Fifth Place, Manhattan Beach, CA 90266

city Manhattan Beach state CA zp 90266 Country US
NAME OF SECOND INVENTOR: | [ | A petition has been filed for this unsigned inventor
Given Name Family Name

(first and middle [if any}) Carlés Eend: nand or Sumame Roura

Inventor's .

Signature Date

Resldence: City Lomita state  CA Countty US Citizenship US

Malling Address 1714 West 255th Street

|Gty Lomita State CA ZP 90717 Countty  1i§
D Additional inventors are being named on the ____supplemental Additional inventor(s) sheet(s) PTO/SB/02A attached hereto.
{Page 2 of 2]

~w o
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Please type a plus sign (+) inside this bax —)D

PTO/S8/02A (11-00)
Approved for use through 10/31/2002. OMB 0651-0032
U S. Pmm .na Trndunm Gnce u. s DEPARTMENT OF COMMERCE

ADDITIONAL INVENTOR(S)
DECLARATION Supplemental Sheet

Page ___of ___

Name of Additional Joint inventor, If any: O A petition has been filed for this unsigned inventor

Given Name (first and middle [ any]) Family Name or Sumame
inventor's
|_Signature Date
Residence: Clty State Country Citizenship
Maifing Address
Mailing Address
Clty State ZI_P Country
Name of Additional Joint Inventor, if any: 3 A petition has been filed for this unsigned inventor
Given Name (first and middie [if any]) Family Name or Sumame
inventor's
|_Signature Date
Residence: City State Country Citizenship
Maifing Address

Malling Address

.m State 2P Country
Name of Additional Joint Inventor, if any: I 3 A petition has been filed for this unsigned inventor
Given Name (first and middle [if any]) Family Name or Sumame
Inventor's
|_Signature Date
Residence: C State Country Citizenship
Malling Address
| Malling Address
Clly State zp Country
deenﬂomSL This form is esti ‘wnhzimmwmmﬂmmimbwvﬁmupmmmedsdﬁo"“ 3 se.My
8 emount of ou are (Bnmd colgge basennnﬂw(:hhlhbmdbnOﬁw.l).S_.PahmaMT demark Office
oc 20231. DO NOT ND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: C for P Washington, DC 20231.

11 Tomuam INON
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Please type a plus sign (+) inside this box —J»
D PTO/SB/2B (11-00)
Approved for use through 10/31/2002. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no s are ired to ond to a collection of information uniess R contains a vahid OMB control number.

DECLARATION — Supplemental Priority Data Sheet

Additional foreign applications:

Certified Copy Attached?
Prior F plication F Flling Date | Priority
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PTO/SBIBY (02-01)
use through 10/31/2002. OMB 0651-0035

Approved for
u.s Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
of idormation

uuuuaphy.muouaemramw

( Application Number )
Filing Date
First Named Inventor Bush
POWER OF ATTORNEYOR  [ns. - 3
AUTHORIZATION OF AGENT | crowpanum
Examiner Name
L Attorney Docket Number | 211548-1US .
| hereby appoint:
Place Customer
D Practitioners at Customer Number r J ~———73 | NumberBar Code
OR Labe! here
Practitioner(s) named below:
Name Reqistration Number
|___John S. Paniaguas 31,051

as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all
business in the United States Patent and Trademark Office connected therewith.

D The above-mentioned Customer Number.

Please change the comrespondence address for the above-identified applluﬂon to:

[3 Applicant/inventor.

[ Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) Is enclosed. (Form PTO/SBIS6).

OR Ptace Customer
[ Practitioners at Customer Number | | ——— | NumberBarCode
Label here
OR
Firmor
Individual Name Katten Muchin Zayis Rosenman
Address 525 W. Monroe Street
Address -
City Chicago | sg_t_el IL ] Zip | 60661
Country US ‘
Telephone 312-902-5312 [Fax | 312 577 4532
| am the:

SIGNATURE of Applicant or Assignee of Record

Name —Williom Stuart Bush
Signature

Date

forms if more than one signature Is required, see below”.

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple

O *Totalof forms are submitted.
MmﬂmSﬂmT&Wbuﬁthﬁn:ﬁmbmm depending upon the needs of the individual case. Mymmm
the amount of time you are required to complete this form should be sent to the Chief icer, U.S. Patent and Trademark Office DC

20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND?O‘ Assistant Commissioner for Patants, WBMMDCM‘I.

<n

Page 374 of 375

(1 January 2002)



10/168935 . -

. DT1BNdPCTIPTO JUN 21 o002

Page 375 of 375





