SR

D

' ' o >71 1
AN VEE
SRR ,
. {\} o | % v i
Vo . 1] " : i
. ; ] : :
. : < ael
S 1A |
3 - [&]
3/\ 2

U S UTILITY Patent Appllcat|on

Y\l / O.LPFe, ) } . PATENT DATE
v MAY 2 8 2002
SCANNED 4
APPLICATIbN NO. CONT/PRIOR CLASSW — SUB(;:ASS ART UNIT EXAMINER . W e
09/469707 348" ;75 2211 | W

92) -

'3_ , re é:/:, é//{m/«ﬂ

g

&

<

o

w

E

= PTO-2040

. P — P —_ U . . - 12/99 e
ISSUING CLASSIFICATION
ORIGINAL , CROSS REFERENCE(S)
CLASS - SUBCLASS CLASS . SUBCLASS (ONE SUBygl«fﬁgé PER BLOCK)
04 27U o |27 A o
INTERNATIONAL CLASSIFICATION “ . /
ol 20 /
1 7
g (] Continued on ISS?@fp:}VnSide File Jacket
[ TERMINAL | s DRAWINGS / CLAIMS ALLOWED

DISCLAIMER - "5 00 Drwg. | Figs. Drwg. | Print Fig. fTotal Claims Print Claim for O.G.

27 | 21 LA s

NOTICE OF ALLOWANCE MAILED

" []. The term of this patent _
subsequent to (date) | ) VN
has been disclaimed. : (Assistant Examiner) f (Date)

L] The term of this patent shall
not extend beyond the expiration date . .

, . nd Do
of U.S Patent. No. Richemo .

WZa 2

ISSUE FEE (b‘/

Amount Due Date Paid

T 2 [2-2-0] %i! oo = L]{ _ Y 0 9\

{Primary Examiner) (Date)

ISSUE BATCH NUMBER

] The terminal __rrTonth.s of ‘ MDJ /‘_._ (/,ﬂ/

this patent have been disclaimed. '
: i ’ (Legal Instruments Examiner) - (Date)

WABNING:
The :?\formanon disclosed herein may be restricted. Unauthorized disclosure may be prohibited by the United States Code. Title 35, Sections 122, 181 and 368.
Posséssmn outside the U.S. Patent & Trademark Office is restricted to authorized employees and contractors only.

RomPHOMIA et o " FILEDWITH: [_] DISK (CRF )y []JFicHE [] cp-rom ;
' ; : *a*‘: =il %“s't“ { bﬁgﬁi %{“f | (Attached in pocket on right inside flap) '

|

|

i

 (FACE) « Al L

Samsung v. SpeakWare, Inc.
IPR 2019-01146 U.S. Pat. 6,397,186

Page 1 of 245 Exhibit 1010



jf6791
Text Box
Samsung v. SpeakWare, Inc.
IPR 2019-01146 U.S. Pat. 6,397,186
Exhibit 1010



JAN 210094

INITIALS

1 —"‘_‘

PATENT APPLICATION 2

i

Date Recelved Date Received
(Incl. C. of M.)

. : ' ‘ , (incl. C.of M)
i or or

Date Mailed Date Mailed .
. 1. Application __<" | papers. 42. :
| 2, - Agas |Si a% "
s 7?7&3

%t«%e w@MAm& 5

’Z? ﬁm«m f«%m@gf)g@ 7

/Qﬂ/)z) 7

Y JDS { i 50.
7”[,7)10 H}E SZZZ}E/,M/( Jm&n% ) “7[[77/6¢,, s
ot WONT S D72 0 s,
»Qﬂ/c‘/"/& o= Nlaedy 2@# 53,

,"‘ ’5113 F@ma} D aﬁing\dkm_ShtS)c‘i »-’%—J(‘j'z_

L

54

%@\\\& \&)\ (L N 55:

j 15, _ _ ‘ 56.
Lo 18, 57.
AT 58.
| 18 59.
19 60.
a0 61.
21, 62.
4 22, 63.
o |28 64.
24, 65.
. 66. _
- E= 67.
| 1=
3 S= . 68.
==
r = 69.
- He=
M E= ! 70.
] =
iy =5 71.
et} flu = 72
2o == .
LAY =1
N © = 73.
o =%
<l =2 7.
oy =8 75.
NP =8
sobdds =° 8.
i I —L.3
:.;'LGO) us o = 77.
cLEBS =
EX RS = 78.
(PR = 7e.
ic K- 00 80.
9y 2 | . . -
W4, 81.
M. 82.
: (LEFT OUTSIDE) |

Page 2 of 245



1ofl

O 0

Bib Data Sheet

file:///c:/APPS/preexam/correspondence/1.htm

UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
’ Washington, D.C. 20231

FILING DATE ) ATTORNEY
. /
| 09/469,707 RULE 348 2711 66799
APPLICANTS | | _'
WILLIAM STUART BUSH, MANHATTAN BEACH, CA ;
CARLOS FERDINAND ROURA, LOMITA, CA ;
** CONTINUING DATA * T | ‘Gl
o2 FoRElGN APPLICATIONS e e e e ke e ok e e e o v e ok ok ok e e e e [\}" \ ﬂ”#’}
awf"“”"'
IF REQUIRED, FOREIGN FILING LICENSE GRANTED .. - e "
e+ 02/02/2000 , SMALL ENTITY
Foreign Priosity claimed d ves m,n St . AI/ }/
. " E) STATE OR |, TOT INDEPENDENT
35 USC 119 (20 condiions L yes Bro L e ater COUNTRY/| DRAWING | CLAIMS | -€LAIMS
. Allowance 27 4 1
Verified and ‘ ] CA
Acknowledged 's Sidf Initials ; :
ADDRESS
p224,
py 7
TITLE
HANLS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER
E All Fees
2 1.16 Fees ( Filing ) ;
FILING FEE {FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT  jitime )
445 No. ‘ for following: O 118 Fees (Issue ) »
‘]D Other
13 Credit 5

5/19/00 12:29 PM

Page 3 of 245




123 laq

=0

,i’;%w UTILITY PATENT APPL~ "ION TRANSMITTAL

= "C (for Noncontinuing, iprovisional

—1 Applications under 57 C.F.R.-§1.53(b)

O e -
=3 Attorney Docket No. 66799 e =
—— O =
== P =—

o =a

nts =%

lon =N

O =]

CERTIFICATE OF MAILING BY MEXPRESS MAIL'"™ wd ===cu
- S~

==

Box PATENT APPLICATION
Commissioner of Patents and Trademarks

ATTENTION: Assistant Commissioner "Express Mail"™ Mailing Label Number Hg %2
for Patents v =
Washington, D.C. 20231 EL452076836US N —

Date of Deposit _December 22, 1999
1 hereby certify that this paper or fee is being
deposited with the United States Postal Service

S

-

r:

Transmitted herewith for filing
under 37 C.F.R. 8§1.53(b) is the
nonprovisional, noncontinuing
patent application for:

"Express Mail Post Office to Addressee" Service
under 37 CFR §1.10 on the date indicated above and
is addressed to the Commissioner of Patents and
Trademarks, Washington, D.C. 20231.

Ed Price

(Typed_op—p

. rinted.pape of person mailing)
Title: HANDS-FREE, VOICE-OPERATED REMOTE / )
CONTROL TRANSMITTER L FZece

(Signature:of erson mailing)

First Named Inventor or
Application Identifier: Bush, et al.

N et N N e e e N e N e N N et e e s et e e

70  pages of the specification (including claims) are enclosed.

27 sheet (8) of drawings are enclosed. (X) Formal ( ) Informal
An executed Oath or Declaration and Power of Attorney naming the

actual inventors is enclosed.

The names of persons believed to be the actual inventors are set forth
in the enclosged unexecuted Oath or Declaration and Power of Attorney
(§1.41(a) and §1.53(b)). -

() An Assignment(s) of the invention to
and cover sheet are enclosed.

() A check in the amount of $ to cover the fee for recording the

assignment (s) is enclosed.

() A 37 C.F.R. §3.73(b) Statement is enclosed (where an Assignee seeks
to take action in a matter before the Patent Office).

() An Information Disclosure Statement is enclosed.
( ) A Form PTO-1449 is enclosed.

() _______ References (copies) listed on the Form PTO-1449 are
enclosed.

(X) A Return Receipt Postcard is enclosed (MPEP §503).

Noncontinuing Utility §1.53(b)-1-699

( ) Priority of application number / filed on
in is claimed under

35 U.S.C. §8119.

Page 4 of 245




Att Ley Docket No. 66799

() A certified copy of the priority document is enclosed.
( ) A MicroFiche Computer Program (Appendix) is enclosed.
() A Nucleotide and/or Amino Acid Sequence Submission is enclosed.
( ) A Computer Readable Copy is enclosed.
( ) A Paper Copy (Identical to Computer Copy) is enclosed.
() A Statement Verifying Identity of above Copies is enclosed.
(X) The filing fee is calculated below:

Fee Calculation For Claims Ag Filed

(a) Basic Fee $ 1760.00
(b) Independent Claims 1 - 3 =_0 x $ 78.00 = $_-0-

(c) Total Claims 4 - 20 =0 _x $ 18.00 = $_-0-

(d) Fee for Multiply Dependernt Claims $260.00 $

Total Filing Fee $_760.00

) A Statement(s) of Status as Small Entity is

enclosed, reducing the Filing Fee by half to: S

) A check in the amount of $ to cover the filing fee is
enclosed.

) Charge $ to Deposit Account No. 06-1135.

() A separate written request under 37 C.F.R. §1.136(a)(3), which is
a general authorization to treat any concurrent or future reply
requiring a petition for an extension of time under 37 C.F.R.
§1.136(a) for its timely submission as incorporating a petition
for an extension of time for the appropriate length of time, is
enclosed.

(X) The Commissioner is hereby authorized to charge any additional fees
which may be required in this application under 37 C.F.R. §§1.16-1.17
during its entire pendency, or credit any overpayment, to Deposit
Account No. 06-1135. Should no proper payment be enclosed herewith,
as by a check being in the wrong amount, unsigned, post-dated, other-
wise improper or informal or even entirely missing, the Commissioner
is authorized to charge the unpaid amount to Deposit Account No.
06-1135. This sheet is filed in triplicate.

Noncontinuing Utility §1.53(b)-2-699

Page 5 of 245



Att iey Docket No. 66799

( ) Also enclosed:

(X) Address all future communications to Customer Number 22242.

M

FITCH, EVEN, TABIN & FLANNERY
uite 1600

20 South LaSalle Street
hicago, Illinois 60603-3406
elephone: (312) 577-7000
acsimile: (312) ©577-7007

Decornbrn 22, 445 LF S P
(Date) : JOHN S. PANIAGUAS
Refdstration No. 31,051

Noncontinuing Utility §1.53(b)-3-699
214060

Page 6 of 245




Attorney Docket N
CERTIFICATE OF Ma . BY “EXPRESS MAIL"

3695
"Express Mail" Mailing Label Number EL 45307 ¥

Date of Deposit D(CCW\ bee 22 ,qqq
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 CFR §1.10 on the date indicated
above and is addressed to Commissioner
of Patents and Trademarks, Washington,
D.C. 20231.

EA fPrice

(Typed or printed name of Person mailing)
)

(Signature of Person Mailing)

HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates to devices for remotely controlling electronic 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, 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 chémnel selection/tuning, power on/off, audio volume adjustment, and
muting controls, typically gene.rated 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
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of the remotely controlled 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 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. In addition
to 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 bet:oming 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 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 com_bined with universal remote control transmitters which are pre-
programmed by the manufacturers with control commands necessary to operate many different
remotely controlléd electronic appliances, for example as discloséd inU.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.

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.
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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. h

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 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. 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 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.
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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 system and 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 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.

- 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 capability to utilize multiple vocabulary recognition sets, the

commands available for selection must all be available at the same time, meaning they must all
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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. '

Another probl.em 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 and résponding 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 dccur 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.
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SUMMARY OF THE INVENTION

The present invention relates to a method 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 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 rec‘égnition set is made active by the speech recognition circuit. A voice
command in one recognition vocabulary sét may be used to activate another recognition
vocabﬁlary 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
vocébulary 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
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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 mét. 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
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 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 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

These and other advantages of the present invention are readily understood with

reference to the following specification and attached drawings wherein:
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FIG. 1 is a functional block diagram of the electronic elements and circuits in one
embodiment of the present invention;

FIG. 2ais a functional block diagram showing the details of the speech recognition
circuit in one embodiment of the present 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. 2c 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;

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.

P

FIG. 4b is an exploded perspective view of the housipg fllustrated in FIG. 3.

FIG. 7 is a functional block dj gram showing the different recognition modes that

may be utilized when different recognitionvocabulary 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. 9is a functional block diagram showing the sequence of steps for the pattern
queuing recognition ‘mpde fof one embodiment of the present invention;

FIG. 10 is a functional block diagram showing a continuation of the sequence of
steps for pattern queuing recogﬂition 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;
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FIGS. 13A-13C is 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;

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 productm;sigjgup,process
for one embodiment of the present invention; » e =

FIG. 15 is a functional block diagram showing }Q_@’@’ﬁeﬁﬁnce steps for teaching

custom, speaker dependent voice command names dun’“" product setup process for one

embodiment of the present invention; _
FIGS. 16A and 16Bisa functiona .ck diagram showing the sequence steps for
creating a macro program during a product 3 p process for one embodiment of the present
invention; \ /
FIG. 17isa schematiccuit- diagram showing the details of the power supply
circuit of one embodiment of the nt invention;
FIG. 18aisa ﬁ.mnal block diagram of an alternative embodiment of an audio
switching circuit in accordan(:‘

FIG. 18b is a/

ith one embodiment of the present invention;
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 inventibn is user programmable to enable any number of appliances to be
programmed by the user. In order to facilitate poﬁ‘.ability 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
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are being issued the system enters a sleep or sound activation mode. Animportant 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 positioh 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 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.

Inthe 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
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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 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
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
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
appliance, 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 50 and if the signals communicate instructions to
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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 52¢, and a speaker 53 may be electrically
connected to the speech recognition circuit SbA 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 forvthe 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 recognitiori circuit S0 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 Aé 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 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
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switch 93. An example of a commercially 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 el‘ectrically 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 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 swifch 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. Ifthe powef 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 récognition 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
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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 modulation (PWM) output 67 or a digital to
analog converter (not shown), a mode output 65 pin, a clock 63, an external memory interface
66, and two general purpose input/output (I/0) ports 68. Also included inthe 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 capable 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 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
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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 recognition 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 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 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 feco gnition 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

Page 21 of 245



16

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 adjustment of the

level of amplification performed on the microphone audio signal output due to variations in the
input signal.

The IC S5 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 capaci{y 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 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
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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 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 operationinarelatively
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. 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, 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
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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 with one of the active recognition vocabulary set reference 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 tﬁe power supply circuit for long term deactivation of the unit. A control
code instruction directing the controller 60 to activate a new recoénition vocabulary set may also
direct the controller 60 to enter a new operating mode utilizing different pattern generating and/or
speebh regogﬁition software. ‘

The present inver_ition 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.

Page 24 of 245




19

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 bpattems 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 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 Z86L98,
available from Zilog, Inc. and described in detailed in; Preliminary Product Specification DS5000
701-IRX 1298, 786 1.81/86/98 28-Pin Low-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),
a random 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
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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 the controller IC 76
are 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 appliance model being
generally assigned to a specific memory page:

As shown in FIG. 2b, an interface 75 provides eleétrical 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 7S, 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 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 75. The output
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of each multiplexer is electrically connected exclusively to one input pin PI,, 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 therg:in 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 timirig 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. 2¢c 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 4Q SPDT Switch ADG 719, Rev a, pages 1-8, available from
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Analog Devices, hereby incorporated by reference. The operation of the audio switching circuit
30 and the sound activation circuit 40 as shown in FIG. 2¢ is described in greater detail below.

Alternate schemes may 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. AsshowninFIG. 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. 18¢, 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
micro;ﬁhone 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 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 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.
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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 fl, a microphone base 12 which holds a microphone 20
and that may be rotated independently from said main enclosure sectioﬁ 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 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
compdunds 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 rear portion of the main enclosure section 11 with an opening through which infrared
light is received and detected.

FIG. 4a s 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
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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 rhounted
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 ordef to protéct the electrical connection between the electrical conductors
21 and the microphone from being damaged as a result of rotatién of the microphone base 12,
sufficient slack is provided in the conductors 21. v

 Asdiscussed above, the microphone 20 may be a directional microphone. Assuch,
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,
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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. InDC 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 two default modes of the present invention. A sound
activation mode is the default mode when the invention is operaﬁng 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 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
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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 default speech recognition mode listening for voice commands as
shown in a step S50S 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 aléo 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 $502, the microphone 20,
the audio switching circuif30, thé sound activation circuit 40 and the speech recognition circuit
IC55,asa minimum, receive electric energy from the power supﬁly circuit 90. The microphone
20, the audio switching circuit 30, the sound activation circuit 40 and the speech recognition
circuit IC 55, as a rhinimum, 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.
2¢, 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
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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 mére 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. 2¢ 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 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

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 tﬁgéering 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 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
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in a step $503. 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 said
mode output 65 pin, causing the state of the 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 input control pin of the audio switching circuit 30, causing said 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.

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 S50S. 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
isidentified 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 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-
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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
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 reco gnition
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.

- 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. Ifthe 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.

™
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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
inastep 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 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 8515 and a red light-emitting diode 52¢ illuminates briefly to provide a visual indicator to
the operator in a step 8516. 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

§2a 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 ste";;s S508, S509 and S510.

If a pattern generated in a steanSI 11s found to be consistent in duration with the
recoghition vocabulary set command duration in a step S512, then the acquired unknown pattern
is analyzed by the speech reco gnition circuit controller 60, utilizing a recognition algorithm stored
initsROM 61, to deterfnined ifit 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 a 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

-~y
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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 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 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 controlled appliance in a step S521.

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 S107 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
$510. FIG. 7 shows the steps followed when the speech recognitidn 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 algorit}ims 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
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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 activationv 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 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. A 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 S0 inactivates or disables the electronic elements that are not needed during sound

activation mode such as indicators 52a, 52b, 52¢ 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 a 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 said mode output
pin and electrically connects the electric signal output from the microphone 20 to the sound
activation circuit 40.

As shown in steps S624, 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

Page 38 of 245




33

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 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. Ifthe 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.

Asindicated 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 a step 8628 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 respbnse 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 retufns to step S505 in FIG. 5, after which the same basic process
follows. The primary éxception-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 S630, the user is expected to select a voice command from

the active recognition vocabulary set and respond when prompted by an illuminated green light
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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 typically 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. If a maximum allowed time-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 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, $633 and S634. If a voice command
is detected in a step S635, 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 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 récognition 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
EMAX], the speech recognition circuit 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 EMAXI, 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 S633 and waiting for a voice command to be detected. As previously
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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 $635, $633 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 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 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.

Ifthe 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 S700 in FIG. 11, which is
described later.

As shownin a step S644, if thé 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 soﬂware’ 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 receive additional voice commands
or to terminate the response prompting routine and return to a default continuous listening
recognition mode as éhown 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 EMAX] to zero in a step
8631, 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 8634 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
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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 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 said 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 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 listéning 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
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before the routine will generate speech recognition processing is one. Ifno 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 vocabulafy 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 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 $663, the speech recognition circuit 50 software begins a listening routine (ready to
generate a pattern) awaiting a voice command in a step S664. As shown 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-out counter value reaches the value TMAX?2 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 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. 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 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
inastep S505in FIG. 5. Ifthe pattern counter value is not equal to zero, then patterns have been

generated.
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Generated patterns are then submitted by the system for processing by the pattern
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. 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 8677. 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 S$676 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 thie 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 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 S50S 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
signal to the infrared controlling circuit 70, which is sent via the speech recognition circuit

input/output 68 pins.
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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 functionin 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 S693 and submits
the signal to an infrared driver 74, which drives one or more infrared light emitting diodes 80 in
a step $694. 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 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 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 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 the
read/write memory 54 controlled by the speech recognition circuit 50 and may be associated with

a user trained speaker dependent command.
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As indicated in a step S700, once a macro name is recognized, 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 S702 and returns to
step §700 to retrieve the next 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 cc;ntrolling circuit 70 in step S703. As indicated in a
step §704, 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.
s ,

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 instr’iiction 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 plerformsb these processes as indicated in steps $713 through S717. The
controller of the infrared signal controlling circuit 70 interprets the signal received at its input pins
in a step S713 and identifies a memory locationin 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.
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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 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
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 $220 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 shown in a step S206,
the user presses the code button as shown in step S207. FIG. 13a through FIG 13c show the
sequence of steps involved in programming such appliance codes.

Ifthe user desires to teach the éystem 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.

Ifthe 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.

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.
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Areset as shown in step $203 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 $203 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 controller 60 executes
code stored in ROM 61 to enter an appliance category selection routine shown in step S220 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 $222. As defined previously for speech recognition modes, a time-out counter is
set to zero and started in a stép $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 S224. For example, 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 S224, the system enters a pattern generating mode in a step S225, 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 enter the default continuous listening recognition mode as shown in a step S226. Until time
TMAXD has expired, the speéch recognition circuit remains available to generate a pattern when
a voice command is detected as shown in steps $225, $226 and S227. If a voice command is
detected in a step S227, a patfern is generated in a step S228 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 S230.
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Ifa match for the acquired pattern is not identified, the red light-emitting diode 52¢
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 8223. 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 $225 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 S230, 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 $232. 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 circﬁit controller 60 executes software stored in its ROM 61 to return to
a default continuous listening recognition modé as shown in a step'S234 and a step S505 in FIG.
5. Ifthe appliance category name identified in step 8231 is incorrect, step S234 also shows that
the user may elect to press the setup button, returning to step S204 in FIG. 12a and begin the

process again.

APPLIANCE CODE SELECTION
If the controller 60 detects an input corresponding to a depress of the code button
shown in step 8207 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 programming 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

Page 49 of 245




44

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 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 available for subsequent signal transmission and resulting control of the intended
appliance. Asindicated 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 controllef 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 séﬁware 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 8244 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 anilluminated green light emitting diode 52a as shown in a step S245.
As indicated'pre{/iously,, 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. A

Following the profnpting of the user by the illumination of a green light emitting
diode 52a in a step S245, the soﬁware enters a pattern generating mode in a step S246, 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 the programming time-out counter is allowed to expire as shown in step S292. 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
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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 8250 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 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 52a is then activated and remains illuminated as
shown in step S245 and the speech recognition circuit S0 executes software to enter a pattern
generating mode, returning to a step $246 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 pattern is identified in a step S251, 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 d‘i’éde 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
$254. The infrared controlling circuit 70 then sets equal to value zero and restarts the
programming time-out counter in a step S256.

F dllowing 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 stép 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.
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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

K

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 $262.

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 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. Ifno patterns are generated

within the time 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 speéch 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 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 262, the speech recognition circuit 50 software begins a listening routine (enters a state
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where it remains ready to generate a pattern) awaiting a voice command in a step S263. As
shown in steps $263, S264 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 $264. 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 $262 for the user to submit another voice command. This
process continues to cycle through these steps $262 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 a§ 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 returning to step SZOll 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 $270, 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 $274. The pattern counter value is then compared to the
value zero in a step S275 to détermine 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 $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 S274 before proceeding to step S275.
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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. Ifthe 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 S284 and
returns to step S280 to determine if all operation instructions have been retrieved from RAM 62.
The 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 reco gnized

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 ideﬁtiﬁes the processing steps performed within the infrared signal
controlling circuii 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 $286. The output from the speech recognition
circuit output 68 pins is equivaient to a signal generated when a button is depressed on a keypad
of a conventional rembte 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 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 $289. If a valid code
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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 $290 and any previously
established code remains active. Light-emitting diode 52d illuminates in a step S291 and the
programming time-out counter is allowed to expire in a step $292. FIG. 13¢ 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 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 S505in 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 shbwn 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 subsequeﬁt 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 remete 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.
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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
S$302. The speech recognition circuit 50 software executes a response prompting routine and
activates the 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,”

13

“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 8292 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 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 S310 the acquired unknown pattern is analyzed by the speech
recognition circuit controller 60, utilizing a recognition algorifhm 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 S311.

Ifa match for the acquired patternis not identified, the red light-emitting diode S2¢
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 and waiting for a voice command to be detected. As

previously indicated, until time TMAXD has expired, the speech recognition circuit remains
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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 S0 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 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 signal to the infrared signal controlling circuit 70,

the speech recognition circuit controller 60 éxecutes 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 S292 shown in FIG. 13c,

before returning to step S204 in FIG. 12a and beginning the procéss 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 cqntrolling 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 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 $321 when the default recognition mode is activated.

The user is then expected to select a voice command from the default recognition vocabulary set
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and respond when a green light emitting diode 52a is illuminated as shown in astep S322. 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 $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 $325, a pattern is generated in a step $326.

As shown in a step §327, 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 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.

Ifa match for the acquired patternis not identified, the red i ght-emitting diode 52¢
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 $322 and the speech recognition circuit 50 executes software to enter a pattern
generating mode, returning to é step S323 and waiting for a voice command to be detected. As
previously indicated, Lm‘til time TMAXL 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 8329 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
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output 68 pins. Ifthe 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 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 controlling 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 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 S33S 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.
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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 $317 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 S320. As shownin a step
8336, 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 S$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 recognition 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 learned during a infrared signal

learning setup process as described above.

VOICE TRAINING

If the 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 $340 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 greén 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 TMAXV

has expired, the speech recognition circuit remains available to generate a pattern when a voice
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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.

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 8350 this prbcess cycle may be continued until two patterns are generated
which are capablé 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
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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 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. 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 $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 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
24LC64 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
byMicroChip 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
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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 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
8362 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

$362 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 vécabulafy set activated may contain one or more macro names, and
possibly other speaker dependent voice commands for non-macrd 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.

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 pro gramming 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
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to generate a pattern when a voice command is detected as shown in steps S367, S368, and $369.
Ifa 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 8371 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 $372.

If a match for the acquired pattern is not identified a red light-emitting diode 52¢
illumninates 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
recognition circuit remains available to generéte 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 S0 software identifies a read/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 sequence of commands instructions to be associated with the macro name identified
by the preceding voice command. As shown in a step $375, the software executed by the speech
recognition circuit controller 60 then activates the default recognition mode associated with the
appliance device type previously selected. J
» 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 default recoghition 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 $382 when a recognition mode is activated. The user

is then expected to select a voice command from the default recognition vocabulary set and

Page 64 of 245




59

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 such voice command options as “power,”

A IN19 <

“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. 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 $386. Ifa voice command is detected in a step S386,
a pattern is generated in a step S387.

As shown in a step S388, the écquired 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 cléssiﬁed 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.

Ifa match for the acquired pattern is not identified, the red light-emitting diode 52¢
illuminates briefly to provide a visual indicator to the operator that no match was identified as
shown in a step $390 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.s’;ep 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, 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
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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
$381. 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 $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 S395. The time delay instructions are stored into said
memory 34 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 8396, the software returns to a step
8375 shown in FIG. 164, 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 command for which the associated instruction is also to be stored within

the read/write memory 54 location associated with said macro name voice command.
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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 the 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.

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 buttobn, 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
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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 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 reco gnition 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. |

Whenina continuous listening default recognition hode, 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 returns 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.
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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.

- Television

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:

cognition Vocabulary- Television
Channe]

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. Ifa

second digit (or third) is not detected within a predetermined period of time, the invention
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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 directional channel changing
recognition vocabulary set. Ifthe 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:

Recognition Vocabulary - Television

Table 3

“Uj)” 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. J

Table 4 identifies words comprising the volume changing recognition vocabulary
set. Ifthe wofd “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:

Recognition Vocabulary - Television

Table 4
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“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 software returns to the
default menu recognition mode.

Table 5 below identifies a word in the default recognition vocabulary for the

muting function. Ifthe 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:

ition 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.
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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. If a second word “Power” is recognized, 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
the 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 instruction(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.

- Television

ognition Vocabulary

Table 7

7
é;’:ff
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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” is recognized, the software returns to recognition
mode awaiting a repeat 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.

Obviously, many modifications and variations of the present invention are possible
in light of the above teachihgs. Thus, itisto be understood that, within the scope of the appended
claims, the invention may be practiced‘ otherwise than as specifically described above. For
exampie, the circuitry and related software disclosed herein may be otherwise integrated and/or
combined differently than repfesented by the embodiments of this invention. For example, one
such alternate approabh ‘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.
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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 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.

What is claimed and desired to be secured by Letters Patent of the United States

is:
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CLAIMS
1. A voice actuated control system for controlling apph?c(es comprising:

a microphone for receiving voice signals; /

a speech recognition system for receiving voice sigpals; said speech recognition
4 , system having a low power sound activation mode for detecting/the presence of voice signals
t% and speech recognition mode for decoding said voice signals dnd generating control signals for

controlling an appliance, said speech recognition system in¢luding means for automatically

switching between said sound activation mode to a spee¢h recognition mode as a function of

the amplitude of the voice signals; and

an appliance control circuit which igcludes 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 pystem as recited in claim 1, wherein said transmitter is

conigured to wirelessly transmit applfance control signals to said selected appliance

/

3

f\ ,W 3. The voice actuated systeny as recited in claim 2, wherein said transmitter is

i N o s
'\7c an infra edﬁsmﬂter . /

4. The voice actuated system as recited in claim 2, wherein said transmitter is

ansyhitter.
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HANDS-F l}E’E, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

/W/( ’/\ v Abstriact

e’

/ A w1reless progr able, sourfd activated and voice-operated remote control
transmitter can be used to add flands-free spegch control operation to a plurality of remotely
controlled appliances manufagtured by varigus ménufacturers, each of which is normally
controlled with one or more signals from an agsociated remote control transmitter. The present

invention may be pre-programmed with a

iversal library of codes for controlling various
appliance categories and appliances producefl 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 ¢perate the present invention, allowing true hands-
free voice control of the remotely controlled groducts. 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 vogabulary 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 schefne by which a user can easily navigate via voice

commands between recognition sets to attaip access to the intended voice commands.

212390
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Attorney Docket I . 66799
DECLARATION

FOR UTILITY OR DESIGN

PATENT APPLICATION

FPirst Named Inventor: BUSH, ET AL.

Application Number: UNKNOWN
X Declaration [ Declaration

R N N )

Submitted Submitted Filing Date: UNKNOWN
With After T
Initial Initial Group Art Unit: UNKNOWN
Filing Filing

Examiner Name: UNKNOWN

As a below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next
to my name.

I believe I 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

isted 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 Invention)
ithe specification of which:

(X) 1s attached hereto, or

() was filed by an authorized person on my behalf on

. ) (Date)
as United States Application Number

or PCT International Appllcatlon Number ’
and was amended on ___ (if applicable).
(Date) ‘

I hereby state that I have reviewed and understand the contents of the
above-identified specification, including the claims, as amended by any .
amendment specifically referred to above.

I acknowledge the duty to disclose information which is material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56.

I hereby claim foreign priority benefits under Title 35, United States
Code, §119(a)-(d) or §365(b) of any foreign application(s) for patent or
inventor's certificate, or §365(a) of any PCT international application
which designated at least one country other than the United States of
America, listed below, and I have also identified below, by checking the
box, any foreign application for patent or inventor's certificate, or any
PCT international. appllcatlon on this invention filed by me or my legal
representatives or assigns and having a filing date before that of the
application on which priority is claimed:
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Prior Foreign Certified
Application Foreign Priority Copy Attached
Number (g) Country Filing Date Not Claimed Yes No
O d O
O O O
O ] O
d 0 O
O O D
O ] O

00 Additional foreign application numbers are listed on a supplemental
priority data sheet attached hereto.

I hereby claim the benefit under Title 35, United States Code, §119(e) of
any United States provisional application(s) listed below:

Provisional Application Provisional Application
Number (g) Filing Date

Additional provisional application numbers are listed on a supplemental
priority data sheet attached hereto.

*I hereby claim the benefit under Title 35, United States Code, §120, of
‘any prior United States application(s), or under §365(c) of any PCT inter-
“national application(s) designating the United States of America, listed
“below and, insofar as the subject matter of each of the claims of this
pplication is not disclosed in the prior United States or PCT inter-
ational application(s) in the manner provided by the first paragraph of
itle 35, United States Code, §112, I acknowledge the duty to disclose
11 information known by me to be material to patentability as defined
#in Title 37, Code of Federal Regulations, §1.56, which became available
between the filing date of the prior application(s) and the national or
PCT international filing date of this application:

, Filing Date of
Prior PCT U.S. or PCT

Prior U.S. International International Patent Number
Bpplication Number Application Number Application (if applicable)

[0 Additional U.S. or PCT international application numbers are listed on
a supplemental priority data sheet attached hereto.

As a named inventor, I hereby appoint the practitioners associated with
Customer Number 22242, with full power of substitution and revocation, to
prosecute this application and to transact all business in the United
States Patent and Trademark Office connected therewith, and request that
all correspondence and telephone calls in respect to this application be
directed to FITCH, EVEN, TABIN & FLANNERY, Suite 1600, 120 South LaSalle

Declaration 6-99 p.2
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Street, Chicago, Illinois 60603-3406, Telephone No. (312) 577-7000,
Facsimile No. (312) 577-7007, CUSTOMER NUMBER 22242.

W T

I hereby declare that all statements made herein of my own knowledge are
true, and that all statements made herein on information and belief are
believed to be true; and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may jeopardize
the validity or enforceability of the application or any patent issued
thereon.

1l name of sole or one
int inventor: William Stuart Bush
(Given names first, with Family name last)

ventor's signature:

‘Date .
:Residence: Manhattan Beach, California

s (City and State for U.S. Residents;

City and Country for others)

Post Office Address: 217 Fifth Place

Manhattan Beach, California 90266

Los Angeles County

Citizenship: N U.S.A.

Full name of sole or one
joint inventor: Carlos Ferdinand Roura
(Given names first, with Family name last)

Inventor's signature:

Date:
Regidence: ' Lomita, California
(City and State for U.S. Residents;
City and Country for others)
Post Office Address: 1714 West 255" Street
Lomita, California 90717
Los Angeles County
Citizenship: U.S.A.

Declaration 6-99 p.3
213992
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B . 0’ ‘ ' . ",,
Y ' ' \\ R f&x ‘UNITED STATE&\ PARTMENT OF COMMERCE ;
Loy ' -« V@[  » | Patentand Trademark Office s
L ST ao ﬁ j Address: - COMMISSIGNER OF PATENTS AND TRADEMARKS
L

Washington;:D.C. 20231

I . APPLICATION NUMBER l " FILING/RECEIPT DATE I - FIRST NAMED APPLICANT l ATTORNEY DOCKET NO./TITLE l

ta}

DATE MAILED:

NOTICE TO FILE MISSING PARTS OF APPLICATION
Filing Date Granted

An Application Number and Filing Date have been assigned to this application. The items indicated below, however, are missing. Applicant
is given TWO MONTHS FROM THE DATE OF THIS NOTICE within which tofile all required items and pay any fees required below to
avoid abandonment.. Extensions of time may be obtained by filing a petition-accompanied by the extension fee under the provisions of
37 CFR 11136(a). If any ofitems 1 or 3 through 5 are indi atéd as missing, the SURCHARGE set forth in 37 CFR1.16(e) of (] $65.00
for a small entity in compliance with:37 CFR 1.27, or (1)’ $130.00 for a non-small entity, must also be timely submitted in reply
to this NOTICE to avoid abandonment. "x

If all required items on this form ”ar;"filed within the.period s'e‘;"t’fqbgve;"tbe total amount owed by applicant as a
O smali entity (statement filed) Chnon-small entity is $ A Il P i :
CJ1. The statutory basic filing feeis; g
© [ missing. :
-3, insufficient. I
Applicant must submit §___/ — to complete the basic filing fee-and/or file a small entity statement

claiming such status (37 CFR 1.27).
[1 2. The following-additional claims fees are due:

$ for. total claims over 20.

$ for independent claims over 3.

$ for multiple dependent claim surcharge.
. Applicant must either submit the additional claim fees or cancel additional claims for which fees are due.
[1.-3.. {The oath or declaration: '
. M ismissing or unsigned. ‘

does not cover the newly submitted items. : ,
An oath or declaration in compliance with 37 CFR 1. 63, including residence information and identifying the application by

. the above Application Number and Filing Date is required.

.. [J4. The signatire(s) to the oath or declaration is/are by a:person other than inventor or-person qualified under 37 CFR 1.42,
1.43 or 1.47.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application:Number and Filing Date, is required. : .

(J-5. The signature of the following joint inventor(s) is missing from the oath or declaration:

An oath or declaration in compliance with 37 CFR 1.63 listing the names of all inventors and signed by the omitted
inventor(s), identifying this application by the above Application.Number and Filing Date, is required.
[J- 6. A $50.00 processing fee is required since your check was returned without payment (37 CFR 1.21(m)).
J 7. Your filing receipt was mailed in error because your check was returned without payment.
0O 8. The application was filed in a language other than English. .
- Applicant must file a verified English translation of the application, the $130.00 set forth in 37 CFR 1. 17(k), unless
previously submitted, and a statement that the translation is accurate (37 CFR.1.52(d)).

0 9. OTHER:

Direct the reply and any questions about this notice to.“Attention: Box Missing Parts.”

T LA copzy of this notice MUST be returned with the reply.
05/11/2000 BALEXAND 00000042 501214 09469707
| s
Customer Service Center
Initial Patent-Examination.Division (703) 308-1202

U.S. GPO 1999 450-5875
JFORM PTO-1533 (REV. 9/98) ¢

PART 3 - OFFICE COPY
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ED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit:

Examiner: TRANSMITTAL OF

DRAWINGS
Applicant(s): Thomas Paul Gielda
Serial No.: 09/469,708

Filing Date: December 22, 1999

For: INSULATED WINDOW SYSTEM FOR
A VEHICLE

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Enclosed is one (1) sheet of formal drawing, along with two (2) copies, for Figures 1

through 3.

Respectfully submitted,

(\W‘Wﬁ@

Daniel H. Bliss
Reg. No. 32 398

Bliss McGlynn, P.C.

2075 W. Big Beaver Road
Suite 600

Troy, Michigan 48084
(248) 649-6090

Date: @’*%\, (b/%%D

Ford Disclosure No.: 199-1213
Attorney Docket No.: 0667-00231
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PATENT APPIL.1 . ATION

Attorney Docket No. 11548/00001
Date: April 25, 2000

/04 TE & '\'Pbﬂ .
IN UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant (sg) : Bush, et al. CERTIFICATE OF MAILING

I hereby certify that this paper is being

Appln No.: 09/469 707 deposited with the United States Postal Service
as first class mail in an envelope addressed
, to: Commissioner of Patents and Trademarks,
Filed: December 22, 1999 Washington, D.C. 20231, on this date.
For: HANDS-FREE, VOICE-OPERATED REMOTE

CONTROL TRANSMITTER "~ Tiohn 5. Paniaguas 7/
Date \&gjgjistratfon No. __ 31,051

Attorney for Applicant(s)

Group Art: 2711

RESPONSE TO NOTICE TO FILE MISSING PARTS

Fox MISSING PARTS

Commissioner of Patents and Trademarks
ATTENTION: Assistant Commissioner for Patents
Washington, D.C. 20231 '

Sir:

In response to the Notice to File Missing Parts dated_February 4, 2000,
enclosed are:

(X) A copy of the Notice to File Missing Parts.

(X) An executed Declaration for Patent Application, including Power of
Attorney.

(X) Assignment (s) of the invention to_Ambush Interactive, Inc. ;
and Recordation Form Cover Sheet - Patents Only - Form PTO-1595.

(X) A check in the amount of $_40.00 to cover the fee for recording the
assignment (s) .

Missing Parts 1-1299

)
A-20~0 L 0 Z e
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Se "1l No. 09/469,707
Attorney Doc. . No. 11548/00001

(X) Fee Calculation:

Fee Calculation For Claims Ags Filed

() Provisional Application Basic Fee $ 150.00 S
e Surcharge under.37 C.F.R. §1.16(1) S 50.00 $
or
(X) Non-Provisional Utility Application $690.00 $_690.00
Basic Fee
¢ Independent 1 - 3 = 0 x $ 78.00 = $_0.00
Claims
e Total Claims_4 - 20 = 0 X $ 18.00 = $_0.00
¢ Fee for Multiply Depenaent Claims X $260.00 = $
® Surcharge under 37 C.F.R. §1.16(e) X $130.00 = S
or
() Design Application Basic Fee $310.00 3
¢ Surcharge under 37 C.F.R. §1.16(e) $130.00 S

Total Filing and/or Surcharge Fee S _690.00
(X) Small Entity Fee (reduced by half) | $_345.00
() Statement(s) of Status as Small Entity.

(X) A check in the amount of $_345.00 to cover the Filing and/oxr
Surcharge Fee is enclosed.

() Charge 8 ~_ to Deposgit Account No. 50-1214.

(X) The Commissioner is hereby authorized to charge any additional fees
which may be required in thig application under 37 C.F.R. §§1.16-1.17
during its entire pendency, or credit any overpayment, to Deposit
Account No. 50-1214. Should no proper payment be enclosed herewith,
2s by a check being in the wrong amount, unsigned, post-dated, other-

Missing Parts 2-1299
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S 31 No. 09/469,707
Attorney Do., ¢ No. 11548/00001

wise improper or informal or even entirely missing, the Commigsioner
is authorized to charge the unpaid amount to Deposit Account No. 50-

1214. This sheet is filed in triplicate.

4-26-00 [0 P
(Date) ' i John S. Paniaguas
Regigtration No. 31,051

KATTEN MUCHIN ZAVIS

Suite 1600

525 West Monroe Street
Chicago, Illinois 60661-3693
Telephone: (312) 902-5312
Facsimile: (312) 577-4532

20672620

Missing Parts 3-1299
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Attorney Docket No. :1548/00001 25;/
DECLARATION

FOR UTILITY OR DESIGN

PATENT APPLICATION

First Named Inventor:
Bush, et al.

Application Number: 09/469,707
0 Declaration X Declaration

N N N N N n ner e e e e e

Submitted Submitted Filing Date: December 22, 1999
With
Initial (_')\ Group Art Unit: N/A
Filin
Examiner Name: N/A

¢
/°4 7?__'\!?& Tgp(‘

As a below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next
to my name.

I believe I 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 Invention)
the specification of which:

() 1is attached hereto, or

(x) was filed by an authorized person on my behalf on_December 22,

as United States Application Number _ _09/469,707

or PCT International Application Number '

and was amended on (if applicable).
(Date)

I hereby state that I have reviewed and understand the contents of the
above-identified specification, including the claims, as amended by any
amendment specifically referred to above.

I acknowledge the' duty to disclose information which is material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56.

I hereby claim foreign priority benefits under Title 35, United States
Code, §119(a)-(d) or §365(b) of any foreign application(s) for patent or
inventor's certificate, or §365(a) of any PCT international application
which designated at least one country other than the United States of
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Attorney Docket . . 11548/00001

America, listed below, and I have also identified below, by checking the
box, any foreign application for patent or inventor's certificate, or any
PCT international application, on this invention filed by me or my legal
representatives or assigns and having a filing date before that of the
application on which priority is claimed:

Prior Foreign Certified
Application Foreign Priority Copy Attached
Number (s) Country Filing Date Not Claimed Yes No
O O O
O J O
O O O
O O O
O O 0
d O O

O Additional foreign application numbers are listed on a supplemental
priority data sheet attached hereto.

I hereby claim the benefit under Title 35, United States Code, §119(e) of
any United States provisional application(s) listed below:

Provisional Application Provisional Application
Number (s) Filing Date

O Additional provisional application numbers are listed on a supplemental
priority data sheet. attached hereto.

I hereby claim the benefit under Title 35, United States Code, §120, of
any prior United States application(s), or under §365(c) of any PCT inter-
national 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 United States or PCT inter-
national application(s) in the manner provided by the first paragraph of
Title 35, United States Code, §112, I acknowledge the duty to disclose
all information known by me to be material to patentability as defined
in Title 37, Code of Federal Regulations, §1.56, which became available
between the filing date of the prior application(s) and the national or
PCT international filing date of this application:
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Attorney Docke. ‘0. 11548/00001

Filing Date of

Prior PCT U.S. or PCT
Prior U.S. International International Patent Number
Application Number Application Number Application (if applicable)

0 Additional U.S. or PCT international application numbers are listed on
a supplemental priority data sheet attached hereto.

I hereby appoint the following attorneys, with full power of substitution
and revocation, to prosecute this application and to transact all business
in the United States Patent and Trademark Office connected therewith and
request that all correspondence all telephone calls in respect to this
application be directed to KATTEN MUCHIN ZAVIS at 525 West Monroe Street
Street, Chicago, Illinois 60661-3693, Telephone No. (312) 902-5200.

Attorney Name Registration Number
Timothy J. Vezeau 26,348
John 8. Paniaguas 31,051

Scott Dunbar 37,124
Martin T. LeFevour 37,378

Jane J. Choi 39,980

I hereby declare that all statements made herein of my own knowledge are
true, and that all statements made herein on information and belief are
believed to be true; and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may jeopardize
the wvalidity or enforcéability of the application or any patent issued
thereon.

Full name of sole or one :
joint inventor: William Stuart Bush

: (Given npames first, with Family name last)
Inventor's signature: W
Date: AR /14, Qe O
Residence: Manhattan Beach, CA

(City and State for U.S. Residents;
/City and Country for others)
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Attorney Docke. o. 11548/00001

Post Office Address: 217 Fifth Place

Manhattan Beach, CA 90266

Citizenship: U.S.A.

Full name of sole or one
joint inventor: Carlos Ferdinand Roura

(Given names first, with Family name last)

/ a°
Inventor's signature: Gl Foondy bl

Date: 4//4/00

Residence: Lomita, CA
(City and State for U.S. Residents;
City and Country for others)

Post Office Address: 1714 West 255th Street

Lomita, CA 90717

Citizenship: U.S.A.

Supplemental Data Priority Sheet

0 Additional foreign application numbers:

Prior Foreign Certified
Application Foreign Priority Copy Attached
Number (s) Country Filing Date Not Claimed Yeg No
O O O
O ] O
O J O
O O O
O | ]
O O O
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UNITED STATES DL .TMENT OF COMMERCE?‘Q

Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

T BPE N

kN

APPLICATION NUMBER [ FILING/RECEIPT DATE | /FlnyNA_MED APPLICANT vC:;,]\ ATTORNEY DOCKET NO./TITLE ]
K L%
i LTE/22/9%  BUSH ) i e
774
. O - .
i 4 [ . ‘ 1// Ly / & & ”
ELY VEN TABIN AND FLANNERY e
FOSOUTH LA SALLE S ALY
£ ' /’ R
03Il ADEDE-340E U767 oy
. ... . DATE MAILED:

NOTICE TO FILE MISSING PARTS OF APPLICATION
Filing Date Granted

An Appllcauon Number and Flhng Datehave been assrgned to thls application. The items indicated below however are missing. Applicant
is given TWO MONTHS FROM THE DATE OF THIS NOTICE within which to file all required items and pay-any fees required below to
avoid-abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under the provisions of
37 CFR 11136(a). i any of items 1 or 3through 5 are indi )efcji as missing, the SURCHARGE set forth in 37 CFR 1.16(e) of (] $65.00
for a small entity in compliance with 37 CFR 1.27, or & $130.00 for a non-small entity, must also be timely submitted in reply

to this NOTICE to avoid abandonment.
If ail required items on this form are/filed within the  period séfpbqwe total amount owed by applicant as a
U1 smail entity (statement filed) hon-small entity is $ wat bl sy
O "1 The statutory basic filing fee/@\
A - missing.
0, insufficient. / /ol ™
Applicant must submit $ 7 S/ to complete the basic filing fee and/or file a small entity statement .

claiming such status (37 CFR 1. 27).
{0 2. The following additional claims fees are due:

$ for - total claims over 20.

$ for ~ independent claims over 3.

$ for multiple dependent claim surcharge. .
- Applicant must either submit the additional claim fees or cancel addmonal claims for which fees are due.

0, 4 {The oath or declaration:
.\ [ is missing or unsigned.
3 does not cover thie newly submitied items.
An oath or declaration in compliance with 37 €FR 1. 63, lncludlng residence information and identifying the application by

:*“the above Application Number-and Filing Date is required.
] 4 The signature(s) to the oath or declaration is/are by .a person other than inventor or person qualmed under 37 CFR 1.42,

143 0r1.47."
A properly s:gned oath-or declaratlon in compl/ance with 37 CFR 1.63, /dent/fy/ng the appllcaﬂon by the above

%

Application Number and Filing Date, is required. e
&
{J 5. The signature of the following.joint inventor(s) is missing from the oath ordeclaratnon.. D 5 o,
. . SR
An oath or declaration in-compliance with 37 CFR 1.63 listing the names of all inventors and signed by the omitted = ::
~inventor(s), identifying this application by the above Application Number and.Filing Date, is required. ' - =4
[ 6. A $50.00 processing fee-is required since your check was returned without payment (37 CFR 1.21(m)). E
) 7. Your filing receipt was mailed in error because your check was:returned without payment z
D 8. The application was filed in: a-language-other than English. = &
Applicant must file a verified English translation of the: appllcatron the $130 00 set forth in 37 CFR 1. 17(k) unless § s
previously submitted, and a statement that the translation is accurate (37 CFR 1.52(d)). - 2 A
O 9. OTHER: : i —
Direct the reb@an?armﬂuestrons about this notice to “AttentlomBox Mlssmg Parts.” ,_%
P4
i 4
P et gq b A copy of this notlce MUST be returned with the reply g =

Customer Service Center - -
‘Initial Patent Examination Division (703) 308-1202
U.S. GPO 1999 450-5675

FORM PTO-1533 (REV. 9/98)

: PART 2 - COPY TO BE RETURNED WITH RESPONSE
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T PATENT
o Attorney Docket No.11548/00001
D Date:April 25, 2000

ATES PATENT AND TRADEMARK OFFICE

Applicant (s): Bush, et al.
CERTIFICATE OF MAILING

Application No.: 09/469,707
I hereby certify that this paper is being
deposited with the United States Postal Service
as first class mail in an envelope addressed
to: Commissioner of Patents and Trademarks,
Washington, D.C. 20231, on this date.

4‘“26 EE) M i &D i i e

ohn S. Paniaguas Vi
Date istration No. 31,051

Attorney for Applicant(s)

Filed: December 22, 1999

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

R N N > W

Group Art Unit: 2711

PETITION FOR EXTENSION OF TIME

Applicant (s) hereby petition(s) under 37 CFR §1.136(a) for an
extension of time for reply in theé 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:
(X) By a small entity (8§1.9(f)) . . . . . . . . . . S 55.00
( ) By other than a small entity. . . . . . . . . . $ 110.00

Extension fee for reply within second month:

() By a small entity (§1.9(f)) $ 190.00
() By other than a small entity. $ 380.00
Extension fee for reply within third month:
() By a small entity (81.9(f)) $ 435.00
( ) By other than a small entity. $ 870.00
Extension fee for reply within fourth month:
() By a small entity (8§1.9(f)) . . . . . . . . . . $ 680.00
() By other than a small entity. . . . . . . . . . $1,360.00
Extension fee for reply within fifth month:
() By a small entity (8§1.9(f)) . . . . . . . . . . $ 925.00
( ) By other than a small entity. . . . . . . . . . $1,850.00
(X) A check in the amount of $ 55.00 to cover the extension fee is
enclosed.
( ) Charge $ to Deposit Account No. 50-1214.
0570372000 KTEWDIE 00000013 09469707
02 FLigis a.00 OF

Extension of Time 1-1198
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The Commissioner is reby authorized to charge ny additional fees
which may be required in respect to this petiition, 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 1is filed in
triplicate.

4 20 —o) M < g ey i B

(Date) (3éhn S. Paniaguas ~
Registration No. 31,051

Katten Muchin Zavis

525 West Monroe, S8/1600
Chicago, IL 60661-3693
Telephone: (312) 902-5200

Facgimile: (312) 902-1061
20676611

Extension of Time 2-1198
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ATTORNEY DOCKET NO 11548-00001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Bush, et al.
Serial No.  09/469,707
Filed: December 22, 1999

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

N N N N N e e e e S S

CERTIFICATE OF MAILING

I hereby certify that this paper is
being deposited with the United States
Postal Service as first class mail in an
envelope addressed to: Commissioner of
Patents and Trademarks, Washington, D.C.
20231, on this date.

£ aorit 2000 MS%W

n S. Paniaguas
Date Registration No. _ 31,051
Attorney for Applicant(s)

CHANGE OF ADDRESS COMMUNICATION

Honorable Commissioner of Patents
Washington, D.C. 20231

Dear Sir:

Please direct all further correspondenceand telephone call regarding the above patent

to:

John S. Paniaguas

KATTEN MUCHIN ZAVIS

525 West Monroe - Suite 1600

Chicago, Illinois 60661-3693

Tel: (312) 902-5312 Fax: (312) 577-4532

Date: ?April 2000

525 West Monroe Street - Suite 1600
Chicago, Illinois 60661

Tel: (312) 902-5312
20653023

Respectfully submitted,

KATTEN MUCHIN ZAVIS

By: M < /M%‘/L—
hn S. Paniaguas

Reédistration No.31.051
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SENT Bthgrax Telecopier 702 (gxiis—oo :g@{é??M ; 3129021154~
A N W PAT P. :
W & 8/
o » & Attorney Docket No.11548/D
ENT 8 TR
N THE UNITED STATES PATENT AND TRADEMARK OFFICE 5',

Applicant (g) or patentee (s): Bush, et al.
Application No. or Patent No.: 09/469,707
Filed or Issued: December 22, 1999

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

Group Art Unit: 2711

VERIFIED STATEMENT (DECLARATION) CLAINING
SMALL ENTITY STATUS (37 C.F.R. §51.9(£)
d x. - 8 CONC

I hereby declare that I am:

) the owner of the small business c¢oncern identified below: f

|
b
(x) an official of the small business concern empowered to act ﬂﬁ

pehalf of the concern identified below:

NAME OF CONCERN_AMBUSH INTERACTIVE. INC.

310 37250648 2

0001 |

ADDRESS OF CONCERN_217 Fifth Place
M e a

_Manhattan Beach, California 90266

I hereby declare that the above-identified small business concef)

qualifies as a emall business concern as defined in 37 C.F.R, 81.

and in 13 C.FP.R. Part 121 to be eligible for reduced patent fees undex
 gection 41(a) and (b) of Title 35, United States Code, in that the mu sih:

of employees of the concern, including those of its affiliated,

not exceed 500 persons, and that the concern has not aseigned, ggant;_f
conveyed or licensed (and is under no obligatiom to do seo) any rights i

the invention to any person who made it and could not be classifie
an independent inventor, or to any concern which would not qual;fyﬁ
non-profit organization or & gmall business concern under 13 C.

§121.802. For purposes of thie statement, (1) the number of e@ploy&ﬂ#
of the business concern is the average over the previous fiscal year Of
the concexn of the persons employed on a full-time, part-time or tdmporyjf
basis during each of the pay pericds of the figcal year, and (2] donce%’u

are affiliates of each other when either, directly or indirectly.

concern controls ot has the power to contzrol the other, or a thixd pa.g

or parties controls or hae the power to control both.

gmall Entity 1-1-1297 - small Business

dlﬁt
ag (B
F iR}
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SENT BY:Xerox Telecopier 7021 ; 4-19-00 ; 5:01PM ; 3128021154~ 310 3725064;8 3
: T

i|% i

Attorney Docket No. 11558/9

I

¢B

I hereby declare that rights under contract or law have been convey'd-to;
and remain with the small business concern identified above with reg fq to
the invention, entitled nd-Fre ice- ( o 1 ip
Trapsmitter , by inventor (e)
william Bu Ferdinand Roura , L
described in: P i

() the specification filed herewith. 5,: g
(X) application number 09/469,70Q7 . filed_Decembexr 22, 1999 .
() Patent No. , issued : o

T |
If the rights held by the above-identified small pusiness concern are noy
exclusive, each individual, concern or organization having rights :bjth
invention is listed below* and no rights to the invention are held nyanl
person, other than the inventor, who could not qualify as an independent -
inventor under 37 C.F.R. §1.9(c) if that person made the invention, ‘or by’
any concern which would not qualify as a small business concernfundei
37 C.F.R. §1.9(d) or a nonprofit organization under 37 C.F.R. §l.9(§)l

i
*NOTE: Separate verified statementa are required from eachgnameEi
person, concern or organization having rights to the invention avérring.|
to their status as small entities. (37 C.F.R. §1.27) . :

i

Full Name : ;
Address ;
( )Individual ( )Small Business Concern ( )Nonprofit Organization
!

|
. : |
Full Name : i %
|
!
{

Address 3
( YIndividual ( )Stmall Business Concern ( )Nonprofit Organization |

i
I

Full Name .
Address , .
{ YIndividual ( )Small Business Concern ( )Nonprofit Organization

T acknowledge the duty to file, in this application or patent, notifﬁpati n
of any change in status resulting in loss of entitlement to gmall entigy
gtatus prior to paying, or at the time of paying, the earliest of the isayé
fee or any maintenance fee due after the date on which status as a smal
entity is no longer appropriate {37 C.F.R. §1.28(b)). ;

1 hereby declare that all statements made herein of my own kncwlque aﬁaf
true and that all statements made on information and belief are believed
to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine
or imprisonment, or both, under Section 1001 of Title 18 of the !Unitg

Small Entity 1-2-1297 - Small Business
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SENT‘BYngfox Telecopier 7021 7 4-18-00 ; 5:01PM ; 312

Attorney Docket No. ..558/00001

States Code, and that gsuch willful false gtatements m
validity of the application, any patent issuing thereon,

which this verified statement is directed.

NAME OF PERSON BIGNING

TITLE OF PERSCN IF OTHER THAN OWNER _PRESIDENT

9021154~

ay jeopardize the
or any patemt to

310 3725064:% 4

William stuart Bush

ADDRESS OF PERSON SIGNING 217 Fifth

'4q;45;;;—-’:<ffiz¢4£ff:

SIGNATURE N e

DATE PRI /T, 228

20676681
|
i
3l
i
J
|
|
|

Small Entity 1-3-1297 - Bmall Business

Page 152 of 245




KT OF ¢, N
f‘ﬂ UNITED S1~+ES DEPARTMENT OF COMMERCE
L ¢ | Patent and Trademark Office
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\{ ! () : STares of Washington, D.C. 20231 ‘7’ '5
| APPLICATIONNO. | FILINGDATE |

FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ]

e/ dety, 707 12722799 B W

l EXAMINER |
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' [ amrTUNIT PAPER NUMBER |

WITH L ETHER

1
- “:* b L

L E0ENE-3A06
DATE MAILED:

RS Wath

Please find below and/or attached an Office

communication concerning this application or
proceeding. .

Commissioner of Patents and Trademarks

@j
1- File Copy

PTO-90C (Rev. 2/95)
*U.S. GPO: 2000-473-000/44602
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Application No. . Applicant(s)

09/469,707 BUSH ET AL.
Office Action Summary e AU

Richemond Dorvil 2641

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely fited
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.
- IfNO 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
earned patent term adjustment. See 37 CFR 1.704(b).

Status
)]  Responsive to communication(s) filed on
2a)[_] This action is FINAL. 2b)X] This action is non-final,

3] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
4)] Claim(s) 1-4is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5] Claim(s) is/are allowed.

6)[] Claim(s) 1-4 is/are rejected.

7 Claim(s) _____is/are objected to.

8] Claims ____ are subject to restriction and/or election requirement.

Application Papers
9] The specification is objected to by the Examiner.
10)J The drawing(s) filed on
110 The proposed drawing correction filed on

is/are objected to by the Examiner.

is: a)[_] approved b)(] disapproved.
12)[C] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119 | .
13)] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)[JAll b0 some * ¢)[] None of.
1. Certified copies' of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____

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)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

1 Attachment(s) }
15) & Notice of References Cited (PTO-892) 18) D Interview Summary (PTO-413) Paper No(s).
16) D Notice of Draftsperson’s Patent Drawing Review (PT0-948) 19) [:I Notice of Informal Patent Application (PTO-152)
17) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 20) D Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 01-01) , : Office Action Summary Part of Paper No. 7
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Application/Control Number: 09/469,707 Page 2
Art Unit: 2641

DETAILED ACTION
Drawings
1. This application has been filed with informal drawings which are acceptable for
examination purposes only. Formal drawings will be required when the application is allowed.

Specification
2. Applicant is reminded of the proper language and format for an abstract of the disclosure.

250 words in length since the space provided for the abstract on the computer tape used by the
printer is limited. The form and legal phraseology often used in patent claims, such as "means"
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist
readers in deciding whether there is a need for consulting the full patent text for details.

The language should be clear and concise and should not repeat information given in the
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns,"
"The disclosure defined by this invention," "The disclosure describes," etc.

3. The abstract of the disclosure is objected to because the abstract should not contain legal

phraseology often used in patent claims such as means, said, disclose etc. . Correction is

required. See MPEP § 608,01(_b)

Claim Rejections - 35 USC §112

4. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinetly claiming the
subject matter which the applicant regards as his invention,
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Application/Control Number: 09/469,707 Page 3
Art Unit: 2641

5. Claims 1-4 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for
failing tq particularly point out and distinctly claim the subject matter which applicant regards as
the invention.

Claim 1, lines 9-10, the phrase “said appliance control unit” lacks antecedent basis.

Claims 2-4 incorporate the problem of claim 1 by dependency.

Claim Rejections - 35 USC § 103
6. 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
séction 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
sych 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. This application currently names joint inventors. In considering patentability of the
claims under 35 U.S.C. lOB(:a), the examiner presumes that the subject matter of the various
claims was commonly owned at the time any inventions covered therein were made absent any
evidence to the contrary. Applicant is advised of the obligation unaer 37 CFR 1.56 to point out
the inventor and invention dates of each claim that was not commonly owned at the time a later
invention was made in order for the examiner to consider the applicabilit& of 35 U.S.C. 103(c)

and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).

8. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura et al,,

Patent No. 5,199,080 in view of Mathurin, Patent No. 5,444,673.
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Application/Control Number: 09/469,707 Page 4
Art Unit: 2641

As per claim 1, 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 appA)lvii{a(nce) (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
evidencea by Mathurin which discloses a voice actuated remote control wherein the speech
recognition system include‘ means for autématically switch betweeﬁ 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 ovbvious‘ to one of ordinary skill the art at the timé the invention was
made to use means for aﬁtomaticaily 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
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Application/Control Number: 09/469,707 Page 5
. Art Unit: 2641

between a speech activation mode to a speech recognition mode in order to effectively perform
recognition of the voice signal.

As per ¢laim 2, Kimura et al. disclose a system wherein the said transmitter is configure
to wirelessly transmit appliance control signals to said appliance, (s22 Fig. 1, signal RC).

As per claim 3, Kimura et al. disclose a system wherein the said transmitter is an infrared
transmitter, (see Fig. 5, block D1).

9. | Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura et
al. and Mathurin as applied to claim 1 above, and further in view of Cirino et al., Patent No.
6,012,029.

As per claim 2, Kimura et al. and Mathurin fail to explicitly teach a RF transmitter for
wirelesslsz transmitting an appliance control signal. However, this feature is well known in the
art as evidenced by Cirino et al which disclose a voice operated device including a RF
transmitter, (see Fig. 2, block 170). It would have been obvious to one of ordinary skill in the art
at the time the invention was made to use an RF transmitter in the invention of Kimura et al and
Mathurin to increase the opéi’ation rangé of the remote control device.

Conclusion
10, The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. See PTO-892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Richemond Dorvil whose telephone number is (703) 305-9645.

The examiner can normally be reached on T-F 9:30 to 8:00.
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Application/Control Number: 09/469,707 Page 6
Art Unit: 2641

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, William Korzuch can be reached on 703 308-4825. The fax phone numbers for the
organization where this application or proceeding is assigned are (703) 305-9508 for regular
communications and (703) 308-9051 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding
should be directed to the receptionist whose telephone number is (703) 305-3900.

icherfiond Dorvil

Primary Examiner
Art Unit 2641

RD
January 26, 2001
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RECEIVED
MAY 0 7 2001
Technology Center 2600

ATTORNEY DOCKET NO. 11548/1 .
DATE: April 30,2001 2/ §

TENT AND TRADEMARK OFFI 58 0/

Applicant: Bush, et al. “Certificate of Mailing”
I hereby certify that this paper is being
Application No.:  09/469,707 deposited with the United States Postal
Service as first class mail in an envelope
iled: addressed to: Commissioner of Patents
Filed: December 22, 1999 and Trademarks, Washington, D.C.
Title: Hands-Free, Voice-Operated

Remote Control Transmitter

. t
Group Art Unit: 2641

Date John S. Paniaguas
Registration No.31,051

20231, on this ‘daziQ/w é:} .
ﬁL&_QL 9 s . @,WW?W |

Examiner: R. Dorvil

N’ N N N N N N N N N’ N

' OFFICE ACTION RESPONSE

Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

In response to the Official Action mailed on January 31, 2001, please enter the following

Amendment.

IN THE SPECIFICATION
Please substitute the current abstract with the one attached.
T CLAIMS: Ve

~

. [ v o
Please amend claims 1 and 3. Also please add claims 5-19. An amended version of
claims 1 and 3 are attached for the convenience of the Examiner. A complete copy of all claims,

including the newly added claims 5-19, is attached.
15/04/2001 SZEWDIEL 00000063 09469707

Ul FLrge 240.00 0P
' REMARKS

Upon entry of the instant Amendment, claims 1-19 are pending. Claims 1 and 3 have
been amended to more particularly point out the Applicant’s invention. It is respectfully

-1-

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11
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submitted that claims 1-4, as well newly added claims 5-19, define patentable subject matter over
the references of record. Formal drawings will be submitted when allowable subject matter is

indicated. It is respectfully submitted that the application is in condition for allowance.

Objection to the Specification

A revised abstract is attached which should obviate the objections set forth in paragraphs
2 and 3 of the Detailed Action. Accordingly, the Examiner is respectfully requested to
reconsider and withdraw this objection.

aim Rejections — LC. 112

Claims 1-4 have been rejected under 35 U.S.C. 112, second paragraph for failing to
particularly point out and distinctly claim the subject matter that the Applicant regards as the
invention. In particular, claim 1, as well as claims 2-4, have been rejected based on a lack of
antecedent basis for the phrase; “said appliance control unit” in claim 1. Claim 1 has been
amended to resolve the antecedent basis problem. Accordingly, the Examiner is respectfully

requested to reconsider and withdraw this rejection.

Claim Rejections — 35 U.S.C. 103
Claim 1-4 have been rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura

et al. U.S. Patent No. 5,199,080 in view of Mathurin U.S. Patent No. 5,444,673. 1t is respectfully
submitted that the claims define patentable subject matter over both the Kimura et al ‘080 patent
as well as the Mathurin patent. In particular, it is reépectfully submitted that neither of the
references discloses a speech recognition system configured to automatically switch between a
sound activation mode and a speech recognition mode as a function of the amplitude of the voice
signals. The Applicant concurs with the Examiner that the Kimura et al patent does not disclose
this element (page 4 of the Detailed Action). Additionally, the Applicant would like to
respectfully point out that this element is also not disclosed in the Mathurin patent. In particular,
the Mathurin patent does not disclose any electronic circuitry whatsoever. Moreover, the
specific reference to the Mathurin patent relied upon to support the rejection (i.e. column 2, lines

3-17) does not relate to mode switching between a low power mode and a speech activation

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11
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mode but rather speaker dependent voice recognition parameters which include the amplitude of
the short term speech spectrum of the particular speaker training the device.

However, column 5, lines 22-28 of the Mathurin patent discusses in general terms
(without providing a schematic or flow chart) a “detecting means for producing a detected signal
indication of whether a voice command is received or not and power supply control means for
cutting off the electric energy from the power supply means to a (sic) least the speech
recognition means in the absence of a voice command as indicated by the detected signa .
However, nowhere in the Mathurin patent does it disclose how the “detected means” and “power
supply control means” is to be implemented and fails to disclose how it is used. The Applicant
would like to point out that column 5, lines 11-43 of the Mathurin patent is duplicated from
Kimura U.S. Patent No. 5,226,090. In particular, the Examiner’s attention is directed to the
Kimura ‘090 patent, (copy attached) column 2, lines 10-41, which is included herewith for the
convenience of the Examiner. As the Examiner will kindly note, the passages are virtually
identical with the exception of the change of the name of invention. It is clear from the Kimura
‘090 patent and in particular column 8, lines 21-27 of Kimura ‘090 patent that the detecting
means is a program stored in a read-only memory (ROM) and is used to determine whether the
talk switch is pressed. Based upon the duplicated passage from the Kimura ‘090 patent, the
detecting means disclosed in the Mathurin patent requires a push to talk switch to switch from a
sleep mode to a speech recognition mode. The present invention unlike the references provides
true hands free operation. Accordingly, the Examiner is respectfully requested to reconsider and
withdraw this rejection as well provide favorable consideration of the new claims 5-19.

Claims 2 and 4 haVe also Been rejected under 35 U.S.C. §103(a) as being unpatentable
under the Kimura et al. and Mathurin patents and further in view of Cirino U.S. Patent No.
6,012,029. However, the Applicant would like to point out that claims 2 and 4 have also been
rejected in paragraph 8 of the Detailed Action as being unpatentable under 35 U.S.C. §103(a) as
being unpatentable over the Kimura et al. and Mathurin patents only. The Applicant assumes
that the rejection of claims 2 and 4 in paragraph 8 of the Detailed Action was in error and
responds to this rejection based on that assumption. The arguments above regarding the Kimura
et al. and Mathurin patents are incorporated by reference. It is respectfully submitted that the

Cirino et al. patent likewise does not disclose a speech recognition system which automatically

Doc #CHO1 (11548-00001) 20755170v2;04/30/2001 /Time:16:11
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switches from a sound activation mode to a speech recognition mode. As such, the Examiner is

respectfully requested to reconsider and withdraw this rejection.

Conclusion
An earnest attempt has been made to place application in condition for allowance. An

early allowance is earnestly solicited.

Respectfully submitted,

Q.7 o
By; ./j}*fmmm. 5 FW

John S. Paniaguas
Registration No.: 31,051

Date: ﬂpr(/@ (%O; 001

KATTEN MUCHIN ZAVIS
525 West Monroe Street
Suite 1600

Chicago, Illinois 60661

Tel: (312) 902-5312

Fax: (312) 577-4532
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1& THE CLAIMS | )\

1. (Amended) ‘[A voice actuate

ifig appliances comprising:
a microphone for recei\&ing [voi

An audio signal activated control system for

1 audio signals and converting said audio

a speech recognition system for redeiving [voice] said electrical representative

signals[;], \said speech recognition system having a low power sound activation mode for
detecting the presence of [voice] said electrical representative signals and a speech recognition
. \ mode for decoding [said voice] said electrical reprgsentative signals and generating control

signals for controlling an appliance, said speech recqgnition system configured to [including
means for] automatically switch [switching between] from said sound activation mode to [a] said
speech recognition mode as a function of the amblitude of the [voice] said electrical
representative signals; and

an appliance control circuit which includes a transmitter, said appliance control

[unit for receiving] circuit configured to receive said contr

system and [generating] generate and [transmitting] trans

signals from said speech recognition

it an appliance control signal to a

sejected appliance.
AN

(Amended) The voice actuated system as fecited in claim 2, wherein said

itter is an infrared transmitter.

\ | | \

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11
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E C. :

1. (Amended) An audio signal activated control system for controlling
appliances comprising:

a microphone for receiving audio signals and converting said audio signals to
electrical representative signals;

a speech recognition system for receiving said electrical representative signals,
said speech recognition system having a low power sound activation mode for detecting the
presence of said electrical representative signals and a speech recognition mode for decoding
said electrical representative signals and generating control signals for controlling an appliance,
said speech recognition system configured to automatically switch from said sound activation
mode to said speech recognition mode as a function of the amplitude of the said electrical
representative signals; and

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 an appliance control signal to a selected appliance. -

2. (Unchanged) The voice actuated system as recited in claim 1, wherein said
transmitter is configured to wirelessly transmit appliance control signals to said selected

appliance.

3. (Amended) The voice actuated system as recited in claim 2, wherein said

transmitter is an infrared trahsmitter.

4. (Unchanged) The voice actuated system as recited in claim 2, wherein said

transmitter is a RF transmitter.

5. (Added) An audio signal actjvated control system for controlling one or more
ces, the control system comprising:
b a microphone for receiving audio signals and converting said audio signals to

electrical signals;

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11
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a detection circuit for receiving said electrica] signals from said microphone and

coupling said microphone to a sound activation circuit in orje or more modes including a sleep

1
}
1
i mode or a speech recognition circuit in a speech recognition mode;
i
Y

\ a speech recognition circuit having one or more modes of operation including a

. speech recognition mode for generating first control signals when said electrical signals from

' said microphone represents one or more predetermined {command signals or alternatively

égenerating a sleep signal defining a sleep mode to cause said detection circuit to return to said

ésleep mode after a predetermined time period when no command signals are detected or after one

‘or more predetermined speech recognition errors are detected;

said sound activation circuit for determining{when electrical signals from said

‘microphone exceed a predetermined threshold when said speech recognition circuit is in said

' sleep mode and generating a wake-up signal to said speech recbgnition circuit;

a signal coupling circuit for receiving said electyical signals from said microphone

" and coupling said microphone to said sound activation circ

hit when said speech recognition

- circuit is in sleep mode and coupling said microphone to said{speech recognition circuit at least

. when speech recognition circuit is in speech recognition mode;
an appliance control circuit for receiving sai
| speech recognition circuit and generating second control signal

- afunction associated with the first control signals.

d first control signals from said

s to cause an appliance to perform

%7/

P

g (Added) The control system as recited in claim &, wherein said predetermined
threshold of said sound activation circuit is user-adjustable.

‘ 7.' (Added) The control system as recited in claim 5, wherein the appliance

ol (circliit is configured to wirelessly tranlsmit said second control signals to said select

{

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11

23

ﬂf?/ (Added) The control system as recited in claim.7, wherein said second control
signals are RF signals.

”‘”':{/ﬂ
,/ i ’L,/
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9. (Added) The control system as recited in claim 8, wherein said second control

als"are ynfrared signals.

& 10. (Added) An audio signal activated co

more selected appliances, the control system comprising:

htrol system for controlling one or

a voice recognition system for receiving|representative audio signals and

coverting said representative audio signals to one or more cpmmand signals for controlling one

or more selected appliances, the voice recognition system inpluding a plurality of linked speech

recognition vocabulary sets.

11. (Added) The voice activated control system as recited in claim 10, wherein

at least one of said linked speech vocabulary sets is speaker dgpendent.

12. (Added) The voice activated control syq?em as yecjtéd in claim 10, wherein

at least one of said linked speech vocabulary sets is speaker in

13. (Added) An audio signal activated control system for controlling one or
more selected appliances, the control system comprising:

a voice recognition system for receiving fepresentative 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.

14. (Added) The control system as recited in claim 13, wherein said

command signals receiver is configured as a wireless receiver.

15.  (Added) The control system as recited igf claim 14, wherein said wireless

receiver is an infrared receiver.

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11
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16.  (Added) The control system as recited in claim 14, wherein said wireless -

receiver is an RF receiver.

17. (Added) An audio signal activated gontrol em for controlling one or

more selected appliances, the control system comprising:

an audio signal recognition system incl r receiving audio
signals and converting said representative audio signals to on¢ or mope-Command signals for
controlling one or more selected appliances, the audjo signal recognition system including a

ivotally adjustable directional microphone for positiogting said microphone.

18.  (Added) The audio signal coptrol system as recited in claim 1, wherein
'd%peec recognition system includes a user-adjiistable threshold level control configured to
le a yiser to adjust the amplitude threshold/ for automatically switching from said sound

\ Y activation{mode to said speech recognition mo

19.  (Added) An audio sighal activated control sygtem for controlling one or
more selected appliances, the control system comprising:

an audio signal recognition system for receiving repfesentative first audio signals
and converting said representative first audio signals to commangl signaldata for one or more
command signals for controlling one or more selected appliances
system including a memor}; for storing said command sig
representative second audio signals and a transmitter for/ transnlitting <Ommand signals
associated with said command signal data to selected applianges when said second audio signals

are received and decoded by said audio signal recognition sygtem.

Doc #:CHO1 (11548-00001) 20755170v2;04/30/2001/Time:16:11

Page 169 of 245




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 system
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 system
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 system, allowing true hands-free voice control of the remotely
controlled products. 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. As such, the system allows a user to
easily navigate via voice commands between. recognition sets to attain access to the intended

voice commands.
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Anplication No. v Applicant(s)

891276928 ./ .4 a8 | | TERRYETAL
Office Action Summary o [uet?

Examiner Art Unit

Richemond Dorvil 2641

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely filed
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.
- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX () 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
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)X] Responsive to communication(s) filed on 03 May 2001 .
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
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims )
4)[X Claim(s) 1-19 is/are pending in the application.

4a) Of the above claim(s) 10-19 is/are withdrawn from consideration.

5[] Claim(s) is/are allowed.

6)X] Claim(s) 1-9 is/are rejected.

7)[0 Claim(s) _____is/are objected to.

8)[] Claims _____are subject to restriction and/or election requirement.

Application Papers
9)J The specification is objected to by the Examiner.
10)[J The drawing(s) filed on
1] The proposed drawing correction filedon ____ is: a)[] approved b)[_] disapproved.
12)[J The oath or declaration is objected to by the Examiner.

is/are objected to by the Examiner.

Priority under 35 U.S.C. § 119
13)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAIl b)(J Some * ¢)L] None of:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Appli'cation No.

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)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[J Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)

15) Notice of References Cited (PTO-892) 18) [:J Interview Summary (PTO-413) Paper No(s). .
16) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) 19) I:] Notice of Informal Patent Application (PTO-152)
17) Information Disclosure Statement(s) (PTO-1448) Paper No(s) 9. 20) [___] Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 01-01) Office Action Summary Part of Paper No. 4
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Application/Control Number: 69/276;928 C\( yb4,707 Page 2
Art Unit: 2641

Election/Restrictions
1. Newly submitted claims 10-19 are directed to an invention that is independent or distinct

from the invention originally claimed for the following reasons:

L Claims 1-9, drawn to a speech recognition system configured to automatically
switch from a sound activation mode to a speech recognition mode, classified in
class 704, subclass 275.
II. Claims 10-12, drawn to a voice recognition system including a plurality of linked
speech library, classified in class 704, subclass 247.
III.  Claims 13-16, 19, drawn to a voice recognition system including a command
signal receiver and memory for storing command signal, classified in class 704,
subclass 246.
IV.  Claim 17, drawn to an audio signal recognition system including a pivotally
adjustable directional microphone, classified in class 381, subclass 92.
2. The inventions are d?stinct, each from the other because of the following reasons:
Inventions I, II, III and IV are related as subcombinations disclosed as usable together in
a single com-bina_tion.ﬂ_ The subcombinations are distinct from each other if they are shown to be
separately usable. In the'i'nsAtant case, invention I has separate utility such as in a sound
activation device. See MPEP § 806.05(d).
Because these inventions are distinct for the reasons given above and have acquired a
separate status in the art as shown by their different classification, and because the search

required for Group I is not required for Group II, III or IV, and have acquired a separate status in

Page 180 of 245




Application/Control Number: 09/276,928 Page 3
Art Unit: 2641

the art because of their recognized divergent subject matter, restriction for examination purposes

as indicated is proper.

3. Since applicant has received an action on the merits for the originally presented
invention, this invention has been constructively elected by original presentation for prosecution
on the merits. Accordingly, claims 10-17, 19 are withdrawn from consideration as being

directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03.

4, The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

5. Claims 1-9, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kimura et al., Patent No. 5,199,080 in view of Tran, Patent No. 6,070,140.

As per claim 1, Kimura et al. disclose a voice actuated remote control system for
controlling appliances, (see vTitle), comprising:

a miérophoﬁe for receiving voice signals, (see Fig. 5, item 1‘2);

a speech recognition systerﬁ for receiving voice signals, (see Fig. 5, Block 15A), said
speech recoghition systeIﬁ 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
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Application/Control Number: 09/276,928 Page 4
Art Unit: 2641

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 Tran 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. 8, lines 40-
62 and col. 5, lines 4-10). Tran further disclose that a speech recognizer is coupled to a
microphone and a wake up logic, (see Abstract). It would have been obvious to one of ordinary
skill in the art at the time the invention was made to replace the mode selector switch of Kimura
et al. with the wake up logic of Tran for waking up a speech recognizer from a power down
mode because Tran teaches one of ordinary skill in‘the art the benefit of using a wake up logic
for automatically switch between a sound activation mode and a speech recognition to improve
power consumption and it hés been held that providing an automatic means to replace manual
activity which has éccomp’lished the same result involves only routine experimentation in the art.

As per claim 2, Kimura et al. disclose a system wherein the said transmitter is configure
to wirelessly transmit apf)liance control signals to said appliance, (s22 Fxg 1, signal RC).

As per claim 3, Kimura et ‘al‘ disclose a system wherein the said transmitter is an infrared
transmitter, (see Fig. 5, block D1).

As per claims 2 and 4, Tran discloses a system comprising a RF transmitter , (see Fig. 9,

item 112)
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As per claim 18, Kimura et al. fail to explicitly teach a system wherein the speech ‘
recognition includes a user adjustable threshold level control configured to enable the user to
adjust the amplitude threshold ... However, this feature is well known in the art as evidenced by
Tran which discloses a system a system wherein the speech recognition includes a user
adjustable threshold level control configured to enable the user to adjust the amplitude threshold,
(see col. 5, line 7-10). It would have been obvious to one of ordinary skill in the art at the time
the invention was made to use a user adjustable threshold level in the system of Kimura et al. to
allow the use of the detector in diverse environments and varying conditions of temperature,
noise and battery supply types.

As per claim 5, Kimura et al disclose a system comprising:

A microphone for receiving audio signals, (see Fig. 5, item “M: Microphone™);

A detection circuit for receiving electrical signal from the microphone and coupled to a
sound activation circuit in one or more mode, including a sleep mode, (see Fig. 9, blocks S3, S4);

A speech recognition‘.circuit having one or more modes of operation‘ including a speech
recognition mode for generating first control signal or alternatively generating a sleep signal
defining 2 sleep mode ..., (See Fig. 5, blocks 15A, 19 A and 13);

A signal coupling Qircuif for receiving electrical signal from the microphone and coupling
the microphone coupling the microphone to the speech recognition circuit at least when in
speech recognition mode, (éee Fig. 5, Blocks 15A, 19A, 13),

An appliance control circuit for receiving said first control signals from the speech
recognition and generating second control signal to cause an appliance to perform a function,

(see Fig. 5, Block D1, “RC: Remote control signal).
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Kimura et al. fail to explicitly teach a system comprising a sound activation circuit for
determining when electrical signal from the microphone exceed a predetermined threshold when
said speech recognition circuit is in a sleep mode and generating a wake up signal to said speech
recognition circuit and a signal coupling circuit for coupling said microphone to the sound
activation circuit. However, these features are well known in the art as evidenced by Tran which
discloses a computer system with a power down mode comprising a sound activation circuit for
determining when electrical signal from the microphone exceed a predetermined threshold when
said speech recognition circuit is in a sleep mode and generating a wake up signal to said speech
recognition circuit and a signal coupling circuit for coupling said microphone to the sound
activation circuit, (see Fig. 9, items 100, 10, 105; col. 8, lines 40-62, and col. 4 line 59 to col. 5
line 10; col. 12, lines 17-19, “if the energy of the current frame exceeds a reference threshold
level, the user is presumed to be speaking to the computer.”) Tran further disclose that a speech
recognizer is coupled to a microphone and a wake up logic, (see Abstract). It would‘ have been
obvious to one of ordinary skill in the art at the time the invention was made to replace the mode
selector switch of Kimura et al. with the wéke up logic of Tran for waking up a speech
recognizer from a power down mode because Tfan teaches one of ordinary skill in the art the
benefit of using a wake up logic for automatically power up a computer from a sleep mode to
improve power cbnsurﬁption and it has been held the providing automatic means to replace
manual activity which has accomplished the same result involves only routine experimentation in
the art.

As per claim 6, Tran discloses a system wherein the predetermined threshold is user

adjustable, (see col. 5, line 7-10).
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As per claims 7-8, Kimura et al. discloses a system configured to wirelessly transmit said
signal to the appliance, (see Fig. 5, RC:remote control signal).
As per claim 9, Tran disclose a system wherein the control signal is an infrared signal,

(see Fig. 9, block 116).

Response to Arguments v
6. Applicant's arguments with respect to claims 1-4 have been considered but are moot in
view of the new ground(s) of rejection.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Richemond Dorvil whose telephone number is (703) 305-9645.
The examiner can normally be reached on T-F‘9:3O to 8:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, William Korzuch can be reached on 703 308-4825. The fax phone numbers for the
organization where this appligation or proceeding is assigned are (703) 305-9508 for regular
communications and»(703) 308-9051 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding
should be directed to the receptionist whose telephone number is (703) 305-3900.

Primary Examiner
Art Unit 2641

RD
July 13, 2001
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) 2
THE UNITED STATES PATENT AND TRADEMARK OFFICE -
W A2S 4/

“Certificate of Mailing”

I hereby certify that this paper is being
deposited with the United States Postal
Service as first class mail in an envelope
addressed to: Commissioner of Patents
and Trademarks, Washington, D.C.

Applicant: Bush, et al. )
)
)
)
)
) 20231, on this date:
)
)
)
)
)

Application No.:  09/469,707
Filed: December 22, 1999

Title: Hands-Free, Voice-Operated
Remote Control Transmitter
Group Art Unit: 2641

12]1efo I/%‘QA/LS[}M

Date | S. Paniaguas

eg1strat10n No.31,051

Examiner: R. Dorvil
| RECEIvER
OFFICE ACTION RESPONSE 0CT 9 y
2001
Commissioner for Patents ‘ eChng
Washington, D.C. 20231 %0y Center 2600

Dear Sir:
In response to the Official Action mailed on July 17, 2001, please enter the following

Amendment.

IN THE CLAIMS:

Please cancel claims >10-17 and claim 19“without prejudice. Please amend claims 1-5, 7, 9 and

18 as set forth below. Also claimg”20-64 have been added. A clean copy of all of the claims is
attached.

1. (Twice Amended)l An audio signal activated control system for controlling
appliances comprising:

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

electrical [representative] signals;

a speech recognition system for receiving said electrical [representative] signals, said

speech recognition system including a processor and having a low power sound activation mode
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for detecting the presence of said electrical [representative] signals and a speech recognition
mode for converting said electrical signals to electrical representative signals, decoding said
electrical representative signals and generating control signals for controlling [an appliance] one

or_more appliances, wherein in said speech recognition mode said processor decodes_said

electrical representative signals and wherein in said sound activation mode said processor is in a

low power state, said speech recognition system configured to automatically switch from said

sound activation mode to said speech recognition mode as a function of the amplitude of [the]

said electrical [representative] signals; and

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 automatically transmit [an] one or more appliance control [signal] signals to [a] said

one or more [selected appliance] appliances.

2. (Amended) The [voice actuated] audio signal activated control system as recited

in claim 1, wherein said transmitter is configured to wirelessly transmit said one or more

appliance control signals to said one or more [selected appliance] appliances.

3. (Twice Amended) The [voice actuated] audio signal activated control system as

recited in claim 2, wherein said transmitter is an infrared transmitter.

4, (Amehded) The [voice actuated] audio signal activated control system as recited

in claim 2, wherein said transmitter is [a] an RF transmitter.

5. (Amended) An audio signal activated 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;

[a detection circuit for receiving said electrical signals from said microphone and
coupling said microphone to a sound activation circuitiin one or more modes including a sleep
mode or a speech recognition circuit in a speech recognition mode;]

2-
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a speech recognition circuit including a processor and having [one or more] a
plurality of modes of operation including a speech recognition mode [for generating first control
signals when said electrical signals from said microphone represents one or more predetermined
command signals or alternatively generating a sleep signal defining a sleep mode to cause said
detection circuit to return to said sleep mode after a predetermined time peried when no
command signals are detected or after one or more predetermined speech recognition errors are
detected] and a low power sound activation mode, wherein in said speech recognition mode said
speech recognition circuit converts said electrical signals to electrical representative signals and
said processor decodes said electrical representative signals and wherein in said sound activation
mode said processor is placed in a low power state;

a sound activation circuit configured for determining [when)] if the amplitude of said

electrical signals [from said microphone exceed] exceeds a predetermined threshold [when] and
causing said speech recognition circuit [is in said sleep sound activation mode and generating a

wake-up signal to said speech recognition circuit] to switch automatically from said sound

activation mode to another of said plurality of said modes of operation;

[a signal coupling circuit for receiving said electrical signals from said microphone
and coupling said microphone to said sound activation circuit when said speech recognition
circuit is in sleep mode and coupling said microphene to said speech recognition circuit at least

when speech recognition circuit is in speech recognition mode;]

said speech recoghnition circuit configured for generating first control signals in said

speech recognition mode if said electrical signals represent one or more predetermined audible
commands, said speech recognition circuit configured for switching automatically from said
speech recognition mode to another of said plurality of said modes of operation under
an appliance control circuit configured for receiving said first control signals from

said speech recognition circuit and generating second control signals to cause [an] one or more
[appliance] appliances to perform [a] one or more [functions] functions associated with [the] said

first control signals.
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7. (Amended) The audio signal activated control system as recited in claim 5,
wherein [the] said appliance control circuit is configured to wirelessly transmit said second

control signals to said [select appliance] one or more appliances.

9. (Amended) The control system as recited in claim [8] 7, wherein said second

control signals are infrared signals.

18. (Amended) The audio signal activated control system as recited in claim 1,

wherein said.speech recognition system further includes a user-adjustable [threshold level] sound

activation sensitivity control configured to enable a user to adjust the signal amplitude threshold

level that must be exceeded by said amplitude of said electrical signals for automatically

switching from said sound activation mode to said speech recognition mode.

REMARKS
Upon entry of the instant amendment, claims 1-9 and 18 and 20-64 are pending. Claims 1-5, 7,9
and 18 have been amended. Claims 20-64 have been added. In response to the restriction

requirement, the Applicants hereby cancel claims 10-17 and claim 19.

The Applicants would like to point out that paragraphs 4 and 6 of the Official Action Summary,
as well as paragraph 1 of the Detailed Action, need to be clarified to indicate that claim 18 is not
withdrawn and is part of cléim Group I. Accordingly, the Applicants elect without traverse
claim Group 1 which includes claims 1-9 and claim 18. It is respectfully submitted that upon
entry of the instant amendment and consideration of the remarks below, the application is in

condition for allowance.

Claim Rejections — 35 U.S.C. §103
Claims 1-9 and 18 have been rejected under 35 U.S.C. §103(a) as being unpatentable over the

Kimura et al. U.S. Patent No. 5,199,080 in view of Tran U.S. Patent No. 6,070,140. The
Examiner is respectfully requested to reconsider and withdraw this rejection. The Applicants
concur that the Kimura et al. ‘080 patent fails to disclose automatic mode switching for

switching the circuit from a sleep or sound activation mode to a speech recognition mode.

4-
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Indeed, the Kimura et al. ‘080 patent discloses the use of a talk switch 12 in which a sleep mode
is inherent when the talk switch 12 is not depressed and a speech recognition mode when the talk
switch 12 is manually depressed. The Tran patent has been cited by the Examiner for disclosing
a circuit which automatically switches between a sleep or sound activation mbde and speech

recognition mode.

In order to “establish a prima facie case of obviousness, three basic criteria must be met. First,
there must be some suggestion or motivation either in the references themselves or in the
knowledge available to one of ordinary skill in the art, to modify the reference or to combine
reference teachings. Second, there must be a reasonable expectation of success. - Finally, the
prior art reference (or reference when combined) must teach or suggest all of the claim
limitations. The teaching or suggestion to make the claim combination and a reasonable
expectation of success must be found in the prior art and not based on the Applicants disclosure”
(MPEP §70602(j)). It is respectfully submitted that the Examiner has failed to make a prima
facie showing of obviousness by failing to identify a suggestion in the prior art which suggests
the combination. (see also MPEP §2143-2143.01). The mere fact that the references can be
combined or modified cannot render the combination obvious unless the prior art itself suggests

the desirability of making the combination MPEP §2143.01.

It is respectfully submitted that not only has no suggestion been provided but that actually the
references teach away from-combination with each other. In particular, the Kimura et al. U.S.
patent No. 5,199,080 is one of several U.S. patent applications filed together for a “VOICE-
 OPERATED REMOTE CONTROL SYSTEM.” In particular, Kimura et al. U.S. Patent No.
5,226,090, was filed on the same day as the Kimura et al. ‘080 patent and has a significant
amount of subject matter in common with the Kimura et al. ‘080 patent. It is clear from the
Kimura et al; U.S. Patent No. 5,226,090 that the use of the talk switch solves a problem currently
existing in voice operated remote control systems existing in the art which do not have such push
to talk switches. The Examiner’s attention is directed to Kimura et al. U.S. Patent No. 5,226,090
and specifically column 1, 1ines 44-52 and column 2, lines 37-42 repeated herein below for the

convenience of the Examiner.
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“If the speech recognition LSI circuit remains energized at all
times, then it can also receive other voices than the voices of the
operator. As a result, while the AV device is being operated to
reproduce recorded sounds, voice signals contained in the
reproduced sounds may be entered through the microphone and the
input signals may be recognized in error as voice commands
causing an erroneous operation of the AV device.” (Kimura et al.
U.S. Patent No. 5,226,090, column 1, lines 44-52)

“The remote control system is energized to transmit remote control
signals only when it is required to do so. Asa result the remote
control system is prevented from being triggered into an erroneous
operation due to surrounding noise and also has a low power
requirement” (Kimura et al. U.S. patent No. 5,226,090, column 2,
lines 37-42)

Thus, it should be clear that the push to talk switch used not only in the Kimura et al. ‘090 patent
but also the Kimura ‘080 patent is used to solve a problem associated with prior art systems
which do not include a push to talk switch. As such, it is clear that the Kimura et al. patents
actually teach away from combination with a system which eliminates the need for the push to
talk switch as in the Tran patent. The presenf invention provides an alternative solution to the
problem not contemplated or considered by the Kimura et al. patents. In particular, in
accordance with an important aspect of the invention, the push to talk switch is eliminated
contrary to the teachings of the Kimura et al. patents, while at the same time preventing false
operations of the controlled device due to background noise by detecting the amplitude of an
input signal and switching tc‘>~ a speech recognition mode if the input signal amplitude exceeds a
certain threshold. Thus, it is respectfully submitted that the claims at issue define patentable
subject matter over the Kimura et al. and Tran patents. Accordingly, the Examiner is
respectfully requested to reconsider and withdraw this rejection and to provide favorable

consideration of claims 20-64.
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Conclusion
An earnest attempt has been made to address each and every one of the issues in the

Official Action. Accordingly, an early allowance is earnestly solicited.

Respectfully submitted,

By: M/\N S@W

C/I ohn S. Paniaguas
Regisftration No.: 31,051

Date: 1/0///&/5 /
KATTEN MUCHIN ZAVIS
525 West Monroe Street
Suite 1600

Chicago, Illinois 60661

Tel: (312) 902-5312

Fax: (312) 577-4532
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1. (Twice Amended) An audio signal activated “control system for controlling
appliances comprising: |
a microphone for receiving audio signals and converting sid audio signals to

electrical signals;

a speech recognition system for receiving said electrical sxgnals, said soeech
recognition system including a processor and having a low power sound activation mode 1of
detecting the presence of said electrical signals and a speech recognition mode for converting
said electrical signals to electrical representative signals, decoding said electrical representative
signals and generating control signals for controlling one or more appliances, wherein in said
speech recognition mode said processor decodes said electrical representative signals and
wherein in said sound activation mode said processor is in a low power state, said speech
recognition system configured to automatically switch from said sound activation mode to said

speech recognition mode as a function of the amplitude of said electrical signals; and

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 automatically transmit one or more appliance control signals to said one or more

appliances.

2. (Amended) The voice actuated audio signal activated control system as recited in
claim 1, wherein said transmltter is conﬁgured to wirelessly transmxt said one or more appliance

control mgnals to said one or more appliances.

Xy

3. (Twice Amended) The audio signal activated control system as recited in claim 2,

wherein said transmitter is an infrared transmitter.

4. (Amended) The audio signal activated control system as recited in claim 2,

wherein said transmitter is an RF transmitter.
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9/ /5/ (Amended) An audio signal activated control system for confroiit

appliances, said control system comprising:

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

a speech recognition circuit including a processor and having a plurality of modes of
operation including a speech recognition mode and a low power sound activation mode, wherein
in said speech recognition mode said speech recognition circuit converts said electrical signals to
electrical representative signals and said processor decodes said electrical representative signals
and wherein in said sound activation mode said processor is placed in a low power state;

a sound activation circuit configured for determining if the amplitude of said electrical

O~

signals exceeds a predetermined threshold and causing said speech recognition circuit to switch
automatically from said sound activation mode to another of said plurality of said modes of
operation; , _

said speech recognition circuit configured for generating first control signals in said
speech recognition mode if said electrical signals represent one or more predetermined audible
commands, said speech recognition circuit configured for switching automatically from said
speech recognition mode to another of said plurality of said modes of operation under
predetermined conditions; and

an appliance control circuit configured for receiving said first control signals from said
speech recognition circuit and generating second control signals to cause one or more appliances

to perform one or more functions associated with said first control signals.

j

6. (Unchanged) The control system as recited in claim 5, wherein said predetermined

| threshold of said sound activation circuit is user-adjustable.

27 » I
\& / (Amended) The audio signal activated control system as recited in claim.5;
wherein said appliance control circuit is configured to wirelessly transmit said second control

signals to said one or more appliances.

\ 8. (Unchanged) The control system as recited in claim 7, wherein said second control

signals are RF signals.

{ pne

o 9.
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2 (Amended) The control system as recited in claim % wherein said second control

signals are infrared signals.
V4

5

/]..8f (Amended) The audio signal activated control system as recited in claim 1,
wherein said speech recognition system further \includes a user-adjusfable sound activation
sensitivity control configured to enable a user to adjust the signal amplitude threshold level that
must be exceeded by said amplitude of said electrical signals for automatically switching from

said sound activation mode to said speech recognition mode.

[

,Z’éf. (Added) A method for providing hands-free control of appliances, comprising:

providing a speech recognition system having a speech recognition mode wherein a
processor recognizes representations of audible signals as corresponding to predetermined
audible commands;

configuring said speech recognition system to have a low power sound activation
mode wherein said processor is in a low power state;

monitoring said audible signals to detect if the amplitude of said audible signals
exceeds a predetermined threshold,;

enabling said speech recognition system to switch automatically from said sound
activation mode to said speech recognition mode if said amplitude exceeds said predetermined
threshold;

‘generating and decoding representations of said audible signals in said speech
recognition mode; and |

generating and transmitting one or more appliance control signals for controlling one
or more appliances if said decoded representations of said audio signals represent one or more
said predetermined audible commands.

!

2/2./ (Added) The audio signal activated control system as recited in claim ,S’j}w{herein

said sound activation circuit is configured to cause said speech recognition circuit to switch

automatically from said sound activation mode to another of said plurality of said modes of

. -10- ,
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operation, wherein another of said plurality of said modes of operation is said speech recognition

mode.

gé. (Added) The audio signal activated control system as recited in claim 1, wherein
said speech recognition system further includes a user-adjustable amplification circuit configured

to enable the degree of amplification of said amplitude of said electrical sibgnals to be varied.

/22./ (Added) The audio signal activated control system as recited in claim &, wherein
said sound activation circuit further includes a user-adjustable amplification level control to
enable the degree of amplification of said amplitude of said electrical signals to be varied for

controlling the sensitivity of said sound activation circuit.

2 : |
,}% (Added) The method for providing hands-free control of appliances as recited in
claim 28, further comprising the step of providing a user-adjustable sound activation sensitivity

control to enable the level of said predetermined threshold to be varied.

,g./ (Added) The audio signal activated control system as recited in claim 1, wherein

said low power state of said processor is a sleep state.

;j (Added) The audio signal activated control system as recited in claim 1, wherein
in said speech recoghition mode said processor operates at a higher operating frequency than in
said low power state.

}/%/. (Addéd) The audio signal activated control system as recited in claim A, wherein

said low power state of said processor is a sleep state.

X
b“ ;j (Added) The method for providing hands-free control of appliances as recited in

claim}O, wherein said low power state of said processor is a sleep state.

7/ -11-
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/22. (Added) The audio signal activated control system as recited in claim 1, wherein
said speech recognition system is further configured to automatically terminate said speech

recognition mode and automatically switch to said low power sound activation mode.

0
}({. (Added) The audio signal activated control system as recited in claim 29, wherein

said speech recognition system is configured for automatically terminating said speech

7

?/%. (Added) The audio signal activated control system as recited in claim 26, wherein

recognition mode after a predetermined period of time.

said speech recognition system is configured for automatically terminating said speech
recognition mode after a period of time that is based upon the results of said decoding of said
electrical representative signals. '

v | 9
(/\ }’g (Added) The audio signal activated control system as recited in claim 26, wherein
said speech recognition system is configured for automatically terminating said speech
recognition mode based upon the results of said decoding of said electrical representative signals.

12
?/}.} (Added) The audio signal activated control system as recited in claim 32, wherein
said results include one or more predetermined errors detected during said speech recognition

mode.

{ | /

‘ ;2: (Added) The audio signal activated control system as recited in claim &, wherein -
said speech recognition circuit is configured for switching automatically from said speech
recognition mode to another of said plurality of said modes of operation under predetermined
conditions, wherein another of said plurality of said modes of operation is said sound activation

mode.

AV 9/1
};5. (Added) The audio signal activated control system as recited in claim 4, wherein

said predetermined conditions include a predetermined period of time.

w r/ ‘12‘
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3/6’. (Added) The audio signal activated control system as recited in claim 8, wherein
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said predetermined conditions include a period of time that is based upon the results of
determining if said electrical signals represent said predetermined audible commands.

37. (Added) The audio signal activated control system as recited in claim 3, wherein
said predetermined conditions are based upon the results of determining if said electrical signals

represent said predetermined audible commands.

7 3%
. (Added) The audio signal activated control system as recited in claim 3’5, wherein
said results include one or more predetermined errors detected during said speech recognition

mode.

M Sj (Added) The method for providing hands-free control of appliances as recited in
claim }6, further comprising the step of terminating said speech recognition mode automatically

and returning to said sound activation mode.

‘}" . (Added) The method for prpviding hands-free control of appliances as recited in
claim 2,(), further comprising the step of terminating said speech recognition mode automatically
and returning to said sound activation mode after a predetermined period of time.

4\ ‘*.l((Added) The method for providing hands-free control of appliances as recited in
claim ;0, further comprising the step of terminating said speech recognition mode automatically
and returning to said sound activation mode after a period of time that is based upon the results

of said decoding of said representations of said audible signals.

\,?\ éz (Added) The method for providing hands-free control of appliances as recited in
claim 2‘0, further comprising the step of terminating said speech recognition mode automatically
and returning to said sound activation mode based upon the results of said decoding of said

representations of said audible signals.

““““ ‘ -13-
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l” }i . (Added) The method for providing hands-free control of appliances as recited in
claim 2,6, further comprising the step of terminating said speech recognition mode automatically
and returning to said sound activation mode based upon the detection of one or more

predetermined errors during said speech recognition mode.

l// [ éj (Added) The method for providing hands-free control of appliances as recited in
claim 20, wherein said step of generating and transmitting one or more appliance control signals

comprises wirelessly transmitting said one or more appliance control signals to one or more
appliances.

Ty

45. (Added) The audio signal activated control system as recited in claim 1, wherein
said control system further comprises a memory for storage of data associated with said
appliance control signals.

. (Added) The audio signal activated control system as recited in claim 1, wherein
said control system further comprises a memory for storage of data associated with a plurality of

said appliance control signals for controlling an appliance.

4] . (Added) The audio signal activated control system as recited in claim 1, wherein
said control system further comprises a memory for storage of data associated with a plurality of

said appliance control signals for controlling a plurality of said appliances.

: }'87{ (Added) The audio signal activated control system as recited in claimj’,;l;vherein
said control system further comprises a memory for storage of data associated with said second

control signals.

ﬁ (Added) The audio signal activated control system as recited in claim 5, wherein
said control system further comprises a memory for storage of data associated with a plurality of

said second control signals for controlling an appliance.

e -14-
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;0. (Added) The audio signal activated control system as recited in claim 5, wherein
said control system further comprises a memory for storage of data associated with a plurality of

said second control signals for controlling a plurality of said appliances.

D
LH 5/? (Added). The method for providing hands-free control of appliances as recited in
claim 20, further comprising the step of providing a memory for storage of data associated with
said appliance control signals.
4
"H 52 (Added) The method for providing hands-free control of appliances as recited in
claim 20/, further comprising the step of providing a memory for storage of data associated with a
plurality of said appliance control signals for controlling an appliance.
7;’%
LM 54. (Added) The method for providipg hands-free control of appliances as recited in

claim }6, further comprising the step of providing a memory for storage of data associated with a

0\ plurality of said appliance control signals for controlling a plurality of said appliances.

}A.?/(Added) The audio signal activated control system as recited in claim 1, wherein
said speech recognition system further includes a programming mode to enable a user to define a
control signal to be associated with a defined audible command, wherein in said speech
recognition mode said speech recognition system generates said defined control signal for

controlling one or more appliances if said electrical signals represent said defined audible

- command.

yr

yﬁ (Added) The audio signal activated control system as recited in claim 1, wherein
said speech recognition system further includes a programming mode to enable a user to define a
plurality of control signals to be associated with a defined audible command, wherein in said
speech recognition mode said speech recognition system generates said defined plurality of
control signals for controlling said one or more appliances if said electrical signals represent said

defined audible command.

— -15-
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56. (Added) The audio signal activated control system as recited in claim 5/ wherein
one of said plurality of said modes of operation is a programming mode wherein said speech
recognition circuit is configured to enable a user to define a first control signal to be associated
with a defined audible command, wherein in said speech recognition mode said speech
recognition circuit generates said defined first control signal if said electrical signals represent

said predetermined audible command defined in said programming mode.

[

5’?/ (Added) The audio signal activated control system as recited in claim 5 wherein
one of said plurality of said modes of operation is a programming mode wherein said speech
recognition circuit is configured to enable a user to define a plurality of first control signals to be
associated with a defined audible command, wherein in said speech recognition mode said
speech recognition circuit generates said plurality of first control signals if said electrical signals

represent said predetermined audible command defined in said programming mode.

‘ 4,, 586 E(Added) The method for providing hands-free control of appliances as recited in
claim ;(f, further comprising the steps of:
providing a programming mode for defining an appliance control signal to be
associated with a defined audible command; »
generating and transmitting said defined appliance control signal for controlling one or
more appliances if said representations of said audio signals decoded in said speech recognition
mode represent said defined audible command.
{
l“ : }% (Added) The method for providing hands-free control of appliances as recited in
claim,Z/O, further‘comprising the steps of:
providing a ﬁrogramming mode for defining a plurality of appliance control signals to
be associated with a defined audible command;
generating and transmitting said defined plurality of appliance control signals for
controlling one or more appliances if said representations of said audio signals decoded in said

speech recognition mode represent said defined audible command.

-16-

Page 202 of 245



(/\

t Doc #:CHO1 (11548-00001) 20788396v1;10/16/2001/Time:14:53

L

s
St

j
{ .Attorney Docket No. 11548/1

7 -
gé. (Added) The audio signal activated control system as recited in claim 1, wherein

said speech recognition system wherein in said speech recognition mode is further configured for

decoding said electrical representative signals to define an appliance type, said appliance type
defining said appliance to which said appliance control signals are transmitted by said appliance

control circuit.

yZ/D(Added) The audio signal activated control system as recited in claim éé, wherein
said speech recognition system wherein in said speech recognition mode is further configured for
decoding said electrical representative signals to determine if said signals represent

predetermined audible commands corresponding to control functions associated with said

defined appliazce type.

L” 62. (Added) The method for providing hands-free control of appliances as recited in
claim 30, further comprising the step of decoding said representations of said audible signals in
said speech recognition mode to define an appliance type for defining said appliance to which

said appliance control signals are transmitted. -

[

9%‘7] (Added) The audio signal activated control system as recited in claim &, wherein
said control system further comprises a signal circuit for enabling said electrical signals to be in
communication with said speech recognition circuit in said speech recognition mode and for
enabling said electrical signals to be in communication with said sound activation circuit in said

sound activation mode.

}% (Added) The audio signal activated control system as recited in claim /65,’3 wherein
said signal circuit is further configured for detecting when said speech recognition circuit is in
said speech recognition mode and disabling said communication between said electrical signals

from said microphone and said sound activation circuit.
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Transmitted herewith is an amendment/reply in the above-identified application.

1. ) A paper requesting correction/substitution of drawings is attached.
2. Fee for Claims
() No additional fee is required.

The fee for additional claims in accordance with
below:

37 C.F.R. §1.16(b)-(d) has been calculated as shown

Total 65 Minus 20 45 x9 405.00 x18
Indep. 3 Minus 3 0 X 84 0 x 42
Fee for Multiple Dependent Claims +140 +280

405.00 OR
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AMENDMENT TRANSMITTAL
Attorney Docket No. 11548/00001

3. Method of Payment of Fees
(X) Enclosed is our firm check in the amount of; $.405.00

() Charge $ to Deposit Account No. 50-1214.

4, (X) The Commissioner is hereby authorized to charge any additional fees which may be required in this
application under 37 C.F.R. §§1.16-1.17 during its entire pendency, or credit any overpayment, to
Deposit Account No. 50-1214. Should no proper paymentbe enclosed herewith, 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 duplicate.

Respectfully Submitted,

(Date) obh S. Paniaguas Vi
gistration No. 31,051
KATTEN MUCHIN ZAVIS

525 West Monroe Street, Suite 1600
Chicago, lllinois 60661-3693
(Direct) Phone No. (312) 902-5312
(Direct) Fax No. (312) 577-4532

Page 2 of 2
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Application No. Applicant(s)
. ope 09/469,707 BUSH ET AL.
Notice of Allowability Examiner Art Unit
Richemond Dorvil 2641

-- 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 ALLOWABILITY 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 the amendment filed QCt. 19, 2001.
2.[X] The allowed claim(s) is/are 1-9,18 and 20-64.
3.0 The drawings filed on are accepted by the Examiner.
4.1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-~(d) or (f).
ayd At b)[J Some* c¢)[JNone of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 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:
5. [] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
(a) [ The translation of the foreign language provisional application has been received.
6. [] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

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 resutt in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE

7. ] 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.

8. X CORRECTED DRAWINGS must be submitted.
(a)[d including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) (] to Paper No. __. :
(b)[d including changes required by the proposed drawing correction filed , Which has been approved by the Examiner.
()0 including changes required by the attached Examiner's Armendment / Comment or in the Office action of Paper No.

|dentifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the top margin (not the back)
of each sheet. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

9. [] DEPOSIT OF and/or lNFORMATION 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) 2[[] Notice of informal Patent Application (PTO-152)

3] Notice of Draftperson's Patent Drawing Review (PT0-948) -4[] Interview Summary (PTO-413), Paper No.____ .

5[] Information Disclosure Statements (PTO-1449), Paper No. ____. 8[] Examiner's Amendment/Comment

703 Examiner's Comment Regarding Requirement for Deposit 8[] Examiner's Statement of Reasons for Allowance
of Biological Material , o] Other P

g 2

icherfrond Dorvi
” Primary Examiner
Art Unit: 2641

U.S. Patent and Trademark Office
PTO-37 (Rev. 04-01) : Notice of Allowability Part of Paper No. 12
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT QF COMMERCE
United Stutes Putent and Trademaurk Office
Addresy: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20281
WWW 1IRpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

22242 7590 01/02/2002

FITCH EVEN TABIN AND FLANNERY L EXAMINER |
120 SOUTH LA SALLE STREET DORVIL, RICHEMOND
SUITE 1600
CHICAGO, IL 606033406 I ART UNIT I CLASS-SUBCLASS |
2641 704275000
DATE MAILED: 01/02/2002
[ APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. J
09/469,707 12/22/1999 - WILLIAM STUART BUSH 66799 5294

TITLE OF INVENTION: HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER

I TOTAL CLAIMS | APPLN. TYPE | SMALL ENTITY [ ISSUE FEE [ PUBLICATION FEE l TOTAL FEE(S) DUE | DATE DUE |
55 nonprovisional YES $640 $0 $640 04/02/2002

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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 U.S.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:
1. Review the SMALL ENTITY status shown above. If the SMALL If the SMALL ENTITY is shown as NO:
ENTITY is shown as YES, verify your current SMALL ENTITY
status: :

A. If the status is changed, pay the PUBLICATION FEE (if required) | A. Pay TOTAL FEE(S) DUE shown above, or
and twice the amount of the ISSUE FEE shown above and notify the
United States Patent and Trademark Office of the change in status, or

B. If the status is the same, pay the TOTAL FEE(S) DUE shown B. If applicant claimed SMALL ENTITY status before, or is now
above. o . claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

@ Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

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
Box 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. 07-01) Approved for use through 01/31/2004.
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PART B - FEE(S) TRANSMITTAL

Complete and mail this form, together with applicable fee(s), to: Box ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

MAILING INSTRUCTIONS: This form should be used for transmitting the ISSUE TEE and PUBLICATION FEE (f required). Blocks 1 through 4 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 un| gss coryfgctegl 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: Legibly mark-up with any corrections or use Block 1) Note: The certificate of mailing below can only be used for domestic
mailings of the Fee(s) Transmittal, This certificate cannot be used for any
22242 75%0 01/02/2002 other accompanying papﬁrs. Each additimfl_al pap?r, sulch as an assignment

ing, i i t iling.

FITCH EVEN TABIN AND FLANNERY or formal drawing, must have its own certificate of mailing.
120 SOUTH LA SALLE STREET ) | hereb — C;rtz’ﬁ)c:’ll!e of N_Iaillin_g beine devosited with
ereby certify that this Fee(s) Transmittal is being deposited wi e
SUITE 1600 United gtates Postal Service with sufficient postage for first class mail in an
CHICAGO, IL 606033406 envelope addressed to the Box Issue Fee address above on the date

indicated below.

(Depositor's name)

(Signaturc)
(Date)
l APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
09/469,707 12/22/1999 WILLIAM STUART BUSH 66799 5294
TITLE OF INVENTION: HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER
l TOTAL CLAIMS APPLN. TYPE I SMALL ENTITY ' ISSUE FEE l PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE I
55 nonprovisional YES $640 $0 $640 04/02/2002
| EXAMINER | ART UNIT | cLasssuscLass |
DORVIL, RICHEMOND 2641 +704-275000
1. Change of correspondence address or indication of "Fee Address” 37 2. For printing on the patent front page, list (1)

CFR 1.363). Use of PTO form(s) and Customer Number are recommended, - | the names of up to 3 registered patent attorneys

but not required. 1

or agents OR, alternatively, (2) the name of a

12 Change of con'es/gondcnce address (or Change of Correspondence single firm (having as a member a registered 2
Address form PTO/SB/122) attached. attorney or agent) and the names of up to 2
L) "Fee Address" indication (or "Fee Address" Indication form tegistered patent attorneys or agents. If no name 3

PTO/SB/47) attached. is listed, no name will be printed.

[}

- 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. Inclusion of assignee data is only appropriate when an assignment has
been previously submitted to the USPTO or is being submitted under separate cover. 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 printéd on the patent) W individual U corporation or other private group entity U government
4a. The following fee(s) are enclosed: ' 4b. Payment of Fee(s):
1 Issue Fee ; ' ' J A check in the amount of the fee(s) is enclosed.
\J Publication Fee ' J Payment by credit card. Form PTO-2038 is attached.
. i . ) ) " U The Commissioner is hereby authorized by charge the required fee(s), or credit any overpayment, to
| Advance Order - #of Copies Deposit Account Number Y Y (enc%ose an extra copy ot) this form).

The COMMISSIONER OF PATENTS AND TRADEMARKS is requested to apply the Issue Fée and Publication Fee (if any) or to re-apply any previously paid issue fee to the
application identified above. ’ )

(Authorized Signature) (Date)

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone
other than the applicant; a registered attorncg or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary
depending on the needs of the individual case. Any comments on the amount of time required
to complete this form should be sent to the Chief Information Officer, United States Patent
and Trademark Office, Washingmn, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee,
Assistant Commissioner for Patents, Washington, D.C. 20231

Under the Paperwork Reduction Act of 1995, nc;\d%ersons are required to respond to a
collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (REV. 07-01) Approved for use through 01/31/2004. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Stutes Putent and Urademark Office
Address: COMMISSIONER CF PATENTS AND TRADEMARKS

Washington, D.C. 20231
WWwW.NEpLo.gov

APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
09/469,707 12/22/1999 WILLIAM STUART BUSH 66799 5294
I EXAMINER I
22242 7590 01/02/2002

FITCH EVEN TABIN AND FLANNERY
120 SOUTH LA SALLE STREET

SUITE 1600

CHICAGO, IL 606033406

DORVIL, RICHEMOND

| ART UNIT

PAPER NUMBER ]

2641
DATE MAILED: 01/02/2002

Determination of Patent Term Extension under 35 U.S.C. 154 (b)
(application filed after June 7, 1995 but prior to May 29, 2000)

The patent term extension is 0 days. Any patent to issue from the above identified application will include an

indication of the 0 day extension on the front page.

If a continued prosecution application (CPA) was filed in the above-identified application, the filing date that
determines patent term extension 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) system. (http:/pair.uspto.gov)

Page 3 of 3
.. ~“PTOL-85 (REV. 07-01) Approved for use through 01/31/2004.
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13 S

PATENT
Attorney Docket No. 11548/1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Bush et al. CERTIFICATE OF MAILING

I hereby certify that this paper is being deposited
in an envelope in the United States Post Office
addressed to: Commissioner for Patents,
Washington, D.C. 20231 on this date

03/27/02 /ﬂ( £

Date John S. Paniaguas
Registration No. 31,051

Serial No.: 09/469,707

Filed: December 12, 1999

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

Group Art Unit: 2641

NN N N N N

Examiner: Dorvil, R.

LETTER TO THE OFFICIAL DRAFTSPERSON

Commissioner for Patents
Washington D.C. 20231

Dear Sir or Madam:

Enclosed are twenty seven (27) sheets of formal drawings for the above-identified case. These
drawings should be substituted for the drawings currently on the file. Please charge any drawing
comparison fee to the Deposit Account of the undersigned (Deposit Account No. 50-1214).
Respectfully submitted,
Katten Muchin Zavis

. £ \
ohn S. Pa\niaguas%ﬁ/"j’y//\,7 »

- Registration No._31.051

Date: March 27, 2002

Katten Muchin Zavis
525 West Monroe Street
Suite 1600

Chicago, Illinois 60661
Tel: (312) 902-5312
Fax: (312) 577-4532

Doc #:CHIO1 (211548-00001) 50028533v1;03/27/2002/Time:10:53 : //ﬁ2
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FIG. 2¢c |
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FIG. 7
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FIG. 13a
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PATENT
Attorney Docket No. 11548/1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

) 1 hereby certify that this paper is being deposited with

Patent No.: 6,397,186 ) the United States Postal Service as first class mail in an
envelope addressed to: Commissioner of Patents,
I May 28. 200 ) Washington, D,C. 20231, on this c174€>
ssue Date: a , 2002
Y % 06/20/02 W@
: . Date Pamaguas
Title: Hands-Free, Voice-Operated ) 1strat10n No._31.051
Remote Control Transmitter ) Attomey for Applicant(s)
)
Group Art Unit: 2641 )
. ) 9 o0
Examiner:  Dorvil, R. ) Certificate
.i )
’ JUL @ 3 2002

Request for Certificate of Correction of Patent of COW eCﬁOn
for Our Mistake (37 CFR 1.323)

Commissioner for Patents
Washington, D.C. 20231

Attention: Decision and Certificate of Correction
Branch of the Patent Issue D1v151on '

In accordance with 37 C.FR. § 1.323, the above-spec1ﬁed Patentees, through their attorneys,
respectfully request that a Certificate of Correction be issued for the above-referenced patent to

correct the following error(s):

In the Claims:

Column 52, line 29; delete “voice actuated”. |
Column 53, line 49, delete “wherein”.
Column 54, line 58; delete “tis” and insert - -is- -.

Column 54, line 66, delete “regognition” and insert - -recognition- -.

: Remarks
A Certificate of Correction (Form PTO 1050) incorporating all of the above changes is enclosed in
5770272008 WRIZUNER 00000007 6337186
4 FOa143 100.00 0f
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Attorney Docket No. 11548/1

duplicate.

The Patentees respectfully submit that the above-listed mistake, which was not the fault of the Patent
and Trademark Office, was made in good faith and was of a clerical or typographical nature or of
minor character. Correction thereof does not involve such change in the patent as would constitute

new matter or would require re-examination.

Our check in the amount of $100 to cover the fee for the Certificate of Correction for those

corrections is also enclosed herewith.

The Commissioner is hereby authorized to charge any additional fees which may be requested, or

credit any overpayment, to Deposit Account No. 50-1214. A duplicate copy of this sheet is enclosed.

Respectfully submitted,

Katten Muchin Zavis Rosenman

BY:MSW '

John S. Paniaguas
Registration No.31.051

Date:_June 20, 2002

Katten Muchin Zavis Rosenman

525 West Monroe Street - Suite 1600
Chicago, Illinois 60661

Tel: (312) 902-5312

Fax: (312) 577-4532

Doc #:CHIO1 (211465-00169) 50040599v1;5/17/2002/Time:15:27

Doc #:CHIO1 (211548-00001) 50047564v1;06/20/2002/Time:9:45
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Patent
Form 1050

United States Patent and Trademark Office
Certificate of Correction

Patent No. : 6,397,186 &/
Dated : May 28, 2002
Inventor(s): Bush et al.

It is certified that error appears in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Column 52, line 29; delete “voice actuated”.
Column 53, line 49, delete “wherein”.
Column 54, line 58; delete “tis” and insert - -is- -.

Column 54, line 66, delete “regognition” and insert - -recognition- -

Mailing Address of Sender: Patent No. 6,397,186

John S. Paniaguas ;
Katten Muchin Zavis Rosenman
525 West Monroe Street

Suite 1600 .

Chicago, IL 60661-3693
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PATENT NO.
DATED

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

6,397,186 B1 C Page 1 of 1
: May 28, 2002

INVENTOR(S) :Bushetal.

Itis certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 52,
Line 29, delete “voice actuated”,

Column 53,
Line 49, delete “wherein”.

Column 54

Line 58, delete “tis” and insert -~ is --.
Line 66, delete “regognition” and insert -- recognition --.

Signed and Sealed this

Twenty-second Day of October, 2002

Attest:

’ JAMES E. ROGAN
Attesting Officer Director of the United States Patent and Trademark Office
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Effective November 10, 1998 g 107
CLAIMS AS FILED - PART | ~ SMALL ENTITY OTHER THAN
(Column 1) (Column 2) TYPE [ OR SMALLENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE FEE
BASIC FEE 380.00 |or 760.00
TOTAL CLAIMS minus 20= |* X$ 9= orl xs18=
INDEPENDENT CLAIMS | minus 3 = |* X39= orl| X78=
MULTIPLE DEPENDENT CLAIM PRESENT
+130= OR|l +260=
* |f the difference in column 1 is less than zero, enter “0” in column 2 TOTAL OR TOTAL 17@ I
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ADDI- ADDI-
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= . ,
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i AMENDMENT PAID FOR FEE FEE
= .
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g Independent | x Minus ook = i
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= OR +260=
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. TOTAL TOTAL
* |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20." ADDIT. FEE OR ADDIT. FEE
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The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.
FORM PTO-875 Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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