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HANDS-FREE, VOICE-OPERATED REMOTE CONTROL TRANSMITTER 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates to devices for remotely controlling electronic equipment, and 

more particularly, to a wireless, user-programmable, voice-activated and voice-operated remote 

control system for controlling appliances. 

2. Description of Prior ,'.\rt 

Historically, appliances, for e~ample, electronic appliances, such as, televisions, 

VCRs, digital satellite systems, audio systems, and related accessories, have been remotely 

controlled by hand-held transmitters used to generate signals to receivers incorporated into the 

electronics of the remotely controlled appliances. Signals for such appliances correspond to 

control commands, such as channel selection/tuning, power on/off, audio volume adjustment, and 

muting controls, typically generated by the user by depressing buttons on a remote control 

transmitter keypad. The basic composition and operation of such remote control systems are well 

known in the art. 

For convenience, such remote control transmitters are generally designed to be 

sufficiently small to be hand-held during operation. There are several disadvantages in using such 

hand-held transmitters. For example, the small size and mobility often contribute to misplacement 

or loss of the transmitter. Also, for device operators with restricted physical mobility or sight 

limitations, hand-held remote controls may not provide sufficient access to the command controls 

., 
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of the remotely controlled appliances. Also, if an operator's hands are engaged in an activity, an

intemrption 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 difiicult. 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

controlledelectronicappliances,forexample,asdisclosedinU.s.Pat.No.4,TT4,5ll. Inaddition

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 becoming associated with buttons located on the keypad of
the learning remote control transmitter. Aftpr 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 combined with universal remote control transmitters which are pre-

programmed by the manufacturers with control commands necessary to operate many different

remotely controlled electronic appliances, for example as disclosed in U.S. Pat. No. 5,691,710.

All ofthe 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. 5,199,0g0; 5,247,5g0; s,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.

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 deteetor, 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 cornmands 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 usef 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 inthe'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.

I
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U. S. PatentNo. 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 anotherproblemthat occurs as auserintendsto performmultiple

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. Flowever, 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 ofvariable 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 ofthe power on command

until the television warms up and is readyto receive additional commands. Such initialization

periods vary from appliance to appliance and iherefore 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 ofvoice 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. meanins thev 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 difilerent 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 ofwords that may be intuitive for their intended function

but are too phonetically similar to other words in the recognition vocabulary, forcing the user to

remember a word that is less intuitive. In a multiple recognition vocabulary set scheme, words

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

different recognition vocabulary sets.

Another problem with known systems occurs when a device is limited to executing

software for a single speech recognition mode for recognizing spoken commands to remotely

control appliances. This problem becomes apparent if an appliance has the ability to process a

series of remote control signals arriving within a predetermined time of each other differently than

if the codes arrive at intervals outside of this predetermined time. For example, many televisions

are capable of receiving the remote control signal transmissions for the digits one, two and three

in rapid succession and responding by switching to channel 123 instead of changing to channel

1, then to channel 2 and then to channel 3. As such, a user must be able to quickly submit a voice

command following the recognition of a prior voice command, and then the recognition of the

latter voice command, the submission of a remote control signal and the detection of the signal

by the appliance must occur within the time limit ifthe 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 viavoice 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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6

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 ofthe 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 transrnitter. 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 recognition set is made active by the speech recognition circuit. A voice

command in one recognition vocabulary set may be used to activate another recognition

vocabulary set. In this fashion, a user may verbally navigate among different types of remote

control functions and target appliances in an intuitive fashion, while minimizingthe number of

alternative words from which the speech recognition circuit must select during any given

recognition process.

With the total recognition vocabulary partitioned into smaller recognition

vocabulary sets, improvements result in recognition time and accuracy because, in general, as a

recognition vocabulary increases in size, recognition time increases and accuracy decreases.

Furthermore, recognition vocabulary sets are created such that the contents within each set have

either functional similarities or otherwise share a relationship that is intuitive to the user. To

prevent confusion that may arise with respect to the active recognition vocabulary set at any given
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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 met. In other words, a

predetermined number of recognition errors or a period during which no successful recognition

occurs will result in a known default state.

Custom speaker dependent voice commands may be trained by the user and

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 f,or 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 housin g 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 louilspeaker are located in a region oflow microphone

sensitivity. Visual indication lights may be provided in a manner to remain in line of sight with

the user to communieate 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 TIIE 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. I is a functional block diagram of the electronic elements and circuits in one

embodiment of the present invention;

FIG. 2a is a functional block diagram showing the details ofthe 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.

FIG.

FIG.

ed in FIG. 3.

in FIG. 3.

4ais a side view of the housins illustrated in FIG. 3.
ti,l':i*u"

4b is an exploded perspeotive view of the housi

4c is a partial sectionai view of the housi

FIG. 5 is a functional block diagram showffithe default operation modes of one

embodiment of the present invention;

FIG. 6 is a functional block diae wingthe sound activation mode sequence

steps for one embodiment of the present i

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

may be utilized when different recogniti larv sets are activated in one embodiment ofthe

present invention;

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

response prompting recognition mode for one embodiment of the present invention;

FIG. 9 is a functional block diagram showing the sequence of steps for the pattern

queuing recognition mode for one embodiment of the present invention;

FIG. 10 is a functional block diagram showing a continuation ofthe sequence of

steps for pattern queuing recognition mode for one embodiment ofthe 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 . l2A and 128 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. l4.{ and 14B is a functional block diagram showing the sequence steps for

learning an infrared signal from another remote control transmitter during a product setu,p.process

for one embodiment of the present invention;

FIG. 15 is a functional block

custom, speaker dependent voice command

embodiment of the present invention;

showing t steps for

FIGS. 16.4. and 168 is a fu diagram showing the sequence steps for

diagram

names duri product setup process

teaching

for one

creating a

invention,

macro program during a product process for one embodiment of the present

FIG. 17 is a schematic diagram showing the details of the power supply

circuit of one embodiment of the

FIG. l8a is a block diagram of an alternative embodiment of an audio

switching circuit in acco th one embodiment of the present invention;

FIG. 18b is

separate microphones for the

with the present invention;

functional block diagram of an alternate embodiment utilizing

activation circuit and speech recognition circuit in accordance

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 invenJion relates to a truly hands-free universal control unit system for

controlling various appliances, such as entertainment appliances, for example, TVs, VCRs,

stereo's and the like and may also be used for non-entertainment appliances and virtually any

device that is amenable to remote control. The universal remote control system in accordance

with the present invention is user programmable to enable any number of appliances to be

programmed by the user. In order to facilitate portability and eliminate the inconvenience

associated with power cords/cables, the universal control system in accordance with one

embodiment ofthe invention may be battery operated. During periods when no voice commands

I
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are being issued the system enters a sleep or sound activation mode. An important aspect of the

invention relates to the ability ofthe 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 l0 may also contain an infrared receiver 71, a readlwrite 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 l0 or alternatively AC operation.

An output signal from the microphone 20 is electrically connected to an automatic

audio switching circuit 30. The microphone 20 may be one or more directional microphones,

which have higher sensitivity to sound generated in predetermined regions in relation to the

microphone's position than in other predetermined regions. A suitable microphone is a model

number Ml18HC directional microphone, available from Lucent Technologies and described in

detail in; "DM 1000 Component Directional Microphone", pages I and2,available from Lucent

Technologies, hereby incorporated by referenee. Sound aniving at the microphone is converted

into an electric audio output signal by the microphone 20 andis directed to the audio switching

circuit 30. Depending on the state ofthe 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, ifthe speech recognition circuit 50 is in sound activation

mode, the audio switching circuit 30 routes the microphone audio signal output to a sound

activation circuit 40.

In the sound activation mode, the output signal ofthe microphone 20 is electrically

connected to the sound activation circuit 40 which includes an amplification circuit (shown iir

detail in FIG . 2c), thx amplifies the signal and a trigger circuit 43 (shown in FIG. 2c) thatreceives

the amplified signal from the output ofthe 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 suflicient amplitude to activate the trigger circuit 43, the output of the

trigger circuit causes a logic state change on the input/output pin ofthe 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) ofthe 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 end 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 7O and one or more

infrared light emitting diodes 80 capable oftransmitting infrared light in one or more wavelengths.

As such, the present inventionutilizes 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 ofthe 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 ofthe 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 readlwrite 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 T2forlatertransmission. The indicator 52d may

be used to provide a visual indicator to the user during said infrared signal receiving and

transmitting operations.

A keypad 51, indicators 52a, 52b and 52c, and a speaker 53 may be electrically

connected to the speech recognition circuit 50. The keypad 51 buttons may be utilized by the user

to send signals to the input pins of the speech recognition circuit 50 during a product setup

process and to provide a power switch for the invention. The indicators 52 may be utilized to

provide the user with visual status of the system during setup and operation. The speaker 53 is

driven by the speech recognition circuit 50 pulse width modulation output and is primarily used

to provide synthesized speech prompts to the user during product setup processes.

Software gxecuted by the speech recognition circuit 50 monitors conditions with

a sound activation time-out counter and an error recognition counter. Upon the attainment of
predetermined conditions discussed below, the speech recognition circuit 50 software enters a low

power consuming sleep or sound activation mode.

A power supply circuit 90 electrically connects a power source (not shown) to

circuitry distributing electric power to the electronic elements of the present invention. The

power source may be either AC or DC or a combination thereof. For example, commercially

available alkaline batteries or rechargeable battery packs are suitable for a DC power supply.

Reference is made to FIG. 17 which shows the power supply circuit 90 in greater

detail than that shown in FIG. L 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 Voltaee 2 O SPST Switches. Rev a, pages l-8 available from AnalogDevices, Inc.,

hereby incorporated by reference. The input control pin responds to this electrical connection

with the power source 91 in a manner equivalent to receiving a logic high digital input, resulting

in a closed electrical connection between switch 93 source and drain pins and allowing a

connection to be established between the power source 91 and a power distribution plane 94.

When the speech recognition circuit IC 55 becomes electrically connected with the power source

91 as described above, the software stored within its ROM 6L 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 ofthe switch 93. Thus, the response ofthe 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 throughoi.rt the printed circuit board assembly 16 for use by

components requiring electric energy for operation.

The software contained within the ROM 61 of the speech recognition circuit 50

may respond to the recognition of a speech command such as "Power" when the appropriate

recognition vocabulary set is active and under the conditions described below by executing a

command to change the logic state of said output pin 68 to a logic low condition. This logic low

is then received by the input control pin of switch 93, which responds by creating an open

connection between switch 93 source and drain pins, and thus disconnecting power distribution

plane 94 from the power source 9l. Thus, the present invention may be powered down via voice

command, If the power switch 93 is open as shown in FIG. I7 ,thecircuit elements reliant on this

connection to receive energy do not receive electric energy. Also shown in FIG. 17 is a

protection diode 2, for example, a commercially available 1N4001, located in series with the

power source 91 and other electrical connections to prevent damage to other printed circuit board

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

FIG. 2a illustrates the speech recognition circuit 50 in greater detail . The

electronic elements ofthe 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

Page 19 of 245



t4

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-3 001364 speech recognition

microcontroller as manufactured by Sensory, Inc. of Sunnyvale, California and as described in a

data sheet entitled; RSC-300/364 Recosnition Synthesis Control, published by Sensory, Inc.

copyright 1999, and DataBookRSC-300/364; pages l-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 (AlD) 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 (PWN4) output 67 or a digital to

analog converter (not shown), a mode output 65 pin, a clock 63, an external memory interface

66, andtwo general purpose input/output (I/O) ports 68. Also included in the speech recognition

circuit 50 are a clock source 64, a readlwrit'e memory device for storage of speech reference

pattern dataSloand, optionally, additional read/write memory device(s) 69 or ROM devices (not

shown) connected to the external memory interfaoe 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 ofthe speech recognition circuit elements described above that are not included in said

conventional processors may be provided in circuitry external to said IC.

The present invention executes pattern generation algorithms and speech

recognition algorithms that are known to those skilled in the art. One speech recognition

algorithm for speaker independent recognition uses a pre-trained neural network described in prior

art, for example, as is provided by Sensory, Inc. as described below. One process for speaker

dependent speech recognition involves creating a reference pattern for eachvoice 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

ofthe 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 ofthe fit ofthe unknown pattern to each ofthe 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 oflinked recognition sets as previously described also

allows the user to easily access and navigate among both speaker dependent and speaker

independent recognition vocabulary sets. Other embodiments of the present invention may be of

the form of a speaker independent only version or a speaker dependent version where a user may

follow a set-up sequence to train speaker dependent words in place of the speaker independent

structure of the embodiment described herein.

When the speech recognition circuit 50 is not in a sound activation mode, the audio

switching circuit 30 provides an electric connection between the microphone audio signal output

and the preamplifier 56 in the speech recognition circuit 50. The preamplifier 56 provides signal

amplification to a level suitable for analog to digital conversion. The analog to digital converter

(A/D) 57, preferably having an accuracy of at least 12 bits, is coupled to the output of the

preamplifier 56 and converts the incoming audio waveform into digital representations of the

incoming signal. The digital output ofthe analog to digital converter 57 is directed to the speech
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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 ofthe 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 ofthe

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

input signal.

The IC 55 contains at least one oscillator which functions as a clock 63, driven by

a clock source 64 external to the IC 55. The IC 55 contains an external memory bus 66 which

serves as an interface for addressins additional ROM or RAM located external to the IC if
additional memory capacity is needed for control code or data. The pulse width modulation

(PWM) output pins 67 are electrically connected to a speaker 53, and used primarily to provide

synthesized speech prompts andlor 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 ofpredetermined 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 switchins 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 ofthe controller 60, nor cause loss ofcontents ofinternal registers and thus

allows the input/outputs 68 to remain where last set. By removing the oscillator clock source, the

power requirement for the speech recognition circuit is significantly reduced, but the ability to

maintain its energy supply allows the speech recognition circuit to retain the contents of its

internal register and previously set input/output 68 conditions and resume operation in a relatively

uninterrupted manner. Furthermore, the energized speech recognition circuit remains capable of

detecting input events at the IC 55 input 68 pins even when placed in low power consuming sound

activation mode, further supporting the hands-free activation capability of the sound activated

circuit 40.

The present invention may also contain software code stored in the ROM 61 to

provide a user with a means of navigating a vocabulary structure consisting of multiple,

partitioned recognition vocabulary sets. 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 recognitiontime

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 the power supply circuit for long term deactivation ofthe unit. A control

code instruction directing the controller 60 to aotivate a new recognition vocabulary set may also

direct the controller 60 to enter a new operating mode utilizingdifferent pattern generating andlor

speech recognition software.

The present invention may be provided with a user selectable default recognition

vocabulary set, which is appropriate for an intended appliance category, to which the software

causes the controller 60 to return following the recognition of certain voice commands or as the

result of other predetermined conditions such as the elapse of time-out periods or the detection

of a specified number of speech recognition errors. Recognition vocabulary sets contain reference

command data representing the group of voice commands the invention is expecting to receive

at any time, i.e. when a particular recognition vocabulary set is active.
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The software running while a defrult recognition vocabulary set is available for

speech recognition may typically be executing a routine where the speech recognition circuitry

remains continuously available to generate patterns from detected voice commands unless

otherwise processing a previous voice command for recognition or measuring the silence level to

provide compensation for background noise. As indicated previously, when a voice command

submitted by the user is recognized by speech recognition circuit 50 as a match with one of the

default recognition vocabulary set reference commands, the controller 60 executes the control

code instruction(s) associated with the matching reference command. The control code

instruction(s) may 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 andl 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 aie well described in the prior art and are commercially available. An

example of a commercially available controller for such purpose is a model number 286L98,

available from Zilog, Inc. and described in detailed in; Preliminary Product Specification DS5000

ZQIJBJLl298^ 286 L81/86/98 28-Pin Low-Voltaqe 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 conlains, 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 7l thatreceives
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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 7 6 in FIG. 2a. The external memory interface is used by the controller

IC 1 6 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 IC76 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 ofthis 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 rgmote control transmitter applications, the universal

library of appliance codes are generally stored within the ROM memory of the controller IC 76

are stored within aROM memory external to controllerlCTf and accessible through an external

memory interface. Codes acquired through infrared code learning are typically stored in a

read/write memory externalto controllerICT6. 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 memor! page:

As shown in FIG. 2b, aninterface 75 provides electrical connections between the

speech recognition circuit 50 and the controller IC 76. A plurality of output pins POo, PO,, . . 
"

PO,-, at the controller IC 76 are electrically connected as data inputs to each of a series of

multiplexers (MUX', MUXr, .. .MUX.-r) within the interface 75, which in one embodiment may

be a programmable logic device configured to operate a switching matrix, connecting controller

IC 76 outputs to controller lC 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 Hieh Performance EE

CMOS Proerammable Logic, by Lattice Semiconductor Corporation, hereby incorporated by

reference. The output 68 pins ofthe speech recognition IC 55 are electrically connected as select

inputs SI0, SIr, . . . S[-, 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 PIo, PIr, ... PIn-, 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 ofthe interface 75 multiplexers

shown in FIG. 2a. Depending on the binary instruction sent, each multiplexer may select zero or

one of the data inputs to be electrically connected to the multiplexer output. The interface 75

further controls the output enable of each multiplexer such that the output is enabled only if one

of the data inputs has been selected for that multiplexer This process produces an input at

controller IC 76 input pins that is equivalent to that resulting from a button depress on a keypad

of a conventional remote control transmitter which generates circuit connections. The controller

IC 76 software interprets the instruction received at its input pin(s) and responds by (a) identifying

a section of the ROM to be made available for subsequent access if the instruction is associated

with an appliance category selection; (b) by identifying a memory location within its internal ROM

and retrieving the control code stored therein if the instruction is associated with a command

stored within the universal library of codes stored in ROM or (c) retrieving a learned infrared code

stored in read/write memory 72 if the instruction is associated with a learned infrared signal. If
the response to the received instruction is to transmit an infrared signal, the controller 76 utilizes

its formatting program and its modulator to generate the precise carrier frequency, pulse width,

pulse modulation, and overall timing format for a signal based upon the control code retrieved,

and submits the signal to an infrared driver 74 wltrchdrives one or more infrared light ernitting

diodes 80. The infrared light emitting diode 80 converts the electrical signal received into an

infrared signal which is transmitted to one or more target appliances.

FIG. 2c illustrates the audio switching circuit 30 and the sound activation circuit

40 in greater detail. FIG. 2c shows the present invention in the sound activation mode as

indicated by the audio switching circuit 30 maintaining a switch closure and therefore electrical

connection between the microphone 20 output and the sound activation circuit 40. The audio

switching circuit 30 in the preferred embodiment ofthe present invention contains a commercially

available digitally controlled, single-pole, double-throw (SPDT) analog switch, for example, a

model number ADG 719 (CMOS Switch) available from Analog Devices and described in a data

sheet entitled; CMOS Low Voltage 4 O SPDT Switch ADG 7 19, Rev a, pages 1 -8, available from

,"1'';
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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. 2c 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. As shown in FIG. 18a, an electrical connection is always maintained between the microphone

20 output and the speech recognition circuit 50, but the switch is used to either electrically

connect or disconnect the sound activation circuit 40 to the microphone 20 output depending on

the state ofthe mode pin 65 ofthe speech recognition circuit 50. The speech recognition circuit

50 controls the mode pin 65logic 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 embodirnent is shown in FIG. l8b 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. l gq, which is a combination ofthe

two alternate schemes presented above. This scheme employs two microphones 2}aand}}b,the

output ofeach is dedicated to the speech recognition circuit 50 or the sound activation circuit 40,

respectively. As showri in FIG. 18c, an electrical connection is always maintained between the

microphone 20a output and the speech recognition circuit 50, but an SPST switch as described

above is used to either electrically connect or disconnect the sound activation circuit 40 to the

microphone 20b 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 and4a-4cillustrate an exemplary embodiment of a housing forthe present

invention. Refening first to FIG. 3, shown is speech recognizing transmitter L0 with a housing

which includes a main housing portion li, a microphone base 12 which holds a microphone 20

and that may be rotated independently from said main enclosure section 11, as described below

and a removable battery access panel (not shown) on the bottom of the unit. Two ports 96, 98

in the form of openings are provided in the top ofthe 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, 52brS}cand 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 Ll. 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 adiirstment for electric audio signals directed to a speech recognition

circuit. A user-adjustable thumbwheel prctentiometer 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 1l for each of said thumbwheel potentiometers.

Four vibration-absorbing, adhesive-backed feet 19 made of rubber or similar

compounds that are conducive to vibration absorption may be mounted to the bottom of main

enclosure section 11.

An infrared receiver 71 or other wireless signal detecting device may be mounted

within the rear portion of the main enclosure section 11 with an opening through which infrared

light is received and detected.

FIG. 4a is a side elevational view of the physical structure of one embodiment of

the present invention. In addition to those components shown in FIG. 3., FIG. 4a shows infrared

light-emitting diode 80 and abatteryholding compartment 18. Openings are provided inthe 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 mounted

upon or are electrically connected by wiring to a printed circuit board assembly 16 shown with

hidden lines.

FIGS. 4b and 4c show the rotatable IR transmitter and rotatable microphone

feature in more detail. In particular, referring first to the rotatable microphone feature, the

housing 11 may be formed from a front housing portion 82 andrear 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 ofthe 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 base12, 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 Ll.

Electrical qonductors 21, areused to connect the microphone 20 to the circuitry

described above. In order to protect the electrical connection between the electrical conductors

2l andthe microphone fiom being damaged as a result of rotation of the microphone base L2,

sufficient slack is provided in the conductors 21.

As discussed above, the microphone 20 may be a directional microphone. As such,

the microphone 20 is provided with a pair of sound ports 22 and,23. Rectangular openings 96

98 are provided in the microphone base 12 to allow sound to reach the microphone ports 22 and

23.

A radially extending rib 100 may be provided on the outer rim portion 99. An

axially extending rib 102 may be formed in one of the semicircular annular notches gS, 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 ofthe 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 ll4 and a bottom side 116. The housing 112 is open on one end

and contains apertures 118 and l20inthe 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 ll2 to rotate relative

to the rear housing portion 84. An extending protuberance 81 enables a user to rotate the housing

ll2 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

sufiicient 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 orDC. InDC embodiments as shown

in FIG. l4b, 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 operating in a low power consuming

manner in a step 5501. Otherwise, a continuous listening speech recognition mode is the default

mode in a step 5505 uniess 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 fromthe section ofthe 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 oftime. The command to disconnect power from said electronic elements is not

included within a default recognition vocabulary set to prevent unintentional deactivation ofthe

invention and to prevent confirsion 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 5501. The user can visually determine this state because no indicators 52a, S2b. S2c or

52d are illuminated during the sound activation mode. Ifthe system is not in the sound activation

mode, then it is either in the default speech recognition mode listening for voice commands as

shown in a step 5505 or temporarily executing a speech recognition routine involving another

recognition vocabulary set. Again, it should be noted that an exception applies if the user is

performing a product setup process, during which time the invention may also enter modes where

it is waiting for the user to depress a button.

If it is temporarily executing a speech recognition routine involving another

recognition vocabulary set, the invention will automatically return to the default speech

recognition mode after the user has completed submitting voice commands within the recognition

vocabulary set active atthattime. 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 5502, the microph one20,

the audio switching circuit 30, the sound activation circuit 40 and the speech recognition circuit

IC 55, as a minimum, receive electric energy from the power supply circuit 90. The microphone

20, the audio switching circuit 30, the sound activation circuit 40 and the speech recognition

circuit IC 55, as a minimum, have low power consuming characteristics while in the sound

activation mode. When the microphone 20 receives an acoustic signal from an area surrounding

the present invention, the microphone 20 converts the acoustic signal into an electric signal.

Depending on the state of the audio switching circuit 30, the electric signal output from the

microphone 20 is electrically connected to either the sound activation circuit 40 if the system is

in sound activation mode or the speech recognition circuit 50 ifthe system is in speech recognition

mode. The audio switching circuit 30 is set to one ofthese two possible states. As shown in FIG.

2c, an input control for the audio switching circuit 30 is electrically connected to a speech

recognition circuit 50 mode output 65 pin which changes logic states as the speech recognition

circuit changes modes between sound activation mode and speech recognition mode. The input
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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 more audio

amplification stages that amplify the electric signal output from the microphone 20. FIG. 2c

shows an audio signal amplification stage based upon an NPN transistor 4la, 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. Zc 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 iis 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 ofthe trigger circuit, the trigger circuit activates, indicating the

sound has been detected as shown in a step 5502. The first inverting trigger circuit then outputs

a logical low, leading to a logical high output at the second inverting trigger followed by a logical

low output at the third inverting trigger in IC 43. It is the output ofthe third inverting trigger that

is electrically connected to the input pin 68 of the speech recognition circuit 50. The general

operation of such signal amplification and triggering circuits are well know to those skilled in the

electronics arts,

The sound activation circuit 40 also contains a potentiometer which allows

resistance modification within the amplification circuit. This potentiometer is accessible to the

user in the form of a thumbwheel knob 45 which the user can adjust to change a resistance value

within the amplification circuit which modifies the sensitivity of the sound activation circuit.

As indicated above, the logic state change ofthe 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 S503. The software also instructs the controller 60 to change the logic state of the mode

output 65 pin.

The speech recognition circuit 50 then maintains the mode output 65 pin in the

logic state consistent with the speech recognition mode. As indicated previously and shown in

FIG. 2c, an input control pin of the audio switching circuit 30 is electrically connected to 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 ofthe 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 5504. 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 6l to activate the speech recognition mode software as shown in

a step 5505. A sound activation mode time-out counter and a recognition error counter are set

to zero as shown in a step 5506. The sound activation time-out counter tracks elapsed time

between attempts made by the speech recognition circuit 50 to recognize sounds and if a

predetermined time value TMAX elapses between recognition attempts, the speech recognition

circuit software initiates a routine to enter sound activation mode and changes the logic states of
the previously described control register bits. The recognition error counter tracks the number

attempts made by the speech recognition circuit 50 to recognize sounds for which no match is

identified. The use of the recognition error counter is further described later. Each time a match

is identified during speech recognition processing, the sound activation time-out counter value and

the recognition error counter value are reset to zero value.

A green light-emitting diocle 52a is activated and remains illuminated in a step

5507 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 ofthe commands in the active recognition

vocabulary set. Acquired patterns that are not consistent in duration with recognition vocabulary

set commands (too long or too short) are ignored, and the speech recognition circuit software

returns to execute the silence level detection routine. The silence level detection routine listens

(remains in a detection mode) until the noise level drops below a predetermined threshold,

meaning a certain silence level is achieved. During this silence level detection routine, result codes

are returned and compared to a noise threshold value until a result code is returned indicating the

noise level has dropped below the predetermined threshold. Pattern generation can then be

performed if a sound is detected. This cycle is shown as steps 5508 through 5517. 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, 5509

and 55l0 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 5509. 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 ftom 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 5508, 5509 and 5510.
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If sound is detected in a step 5510, the green light-emitting diode 52a ceases to

illuminate and a pattern is generated to represent the acoustically significant elements ofthe sound

in a step S511 The duration ofthe 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 5512. 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 S5l5 and a red light-emitting diode 52c illuminates briefly to provide a visual indicator to

the operator in a step 5516. The recognition eror 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 5517. 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 countervalue is not equal to valueEMAX, 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 5508, 5509 and 5510.

If a pattern generated in a step S511 is found to be consistent in duration with the

recognition vocabulary set command durationin a step S5tr2, then the acquired unknown pattern

is analyzed by the speech recognition circuit controller 60, utilizing a recognition algorithm stored

in its ROM 61, to determined ifit can be classified as a match with any ofthe 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 5513. The result ofthis comparison

is identified in a step 5514.

If a matchfor the acquired pattern is not identified in a step 5514, the value ofthe

recognition error counter is incremented by one and the value of TMAX is reset to zero in a step

5515 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 5516. The recognition error counter value is then
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compared to value EMAX in a step 5517. 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 5508, 5509 and SS10.

If a match for the acquired pattern is identified in a step 5514, the speech

recognition circuit 50 software identifies the operation associated with the matching recognition

vocabulary set command in a step S5l8 and determines ifthe 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 5520 or a command to transmit one or more

infrared signals for specified functions to the currently controlled appliance in a step SS2l.

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 6l to reset the

values TMAX and EMAX to zero in a step 5506, activates the green light-emitting diode S2ain

a step S107 and returns to.a continuous listening routine which cycles between the silence level

detection routine and the listening (ready for p.attern generation) routine in steps SS08, 5509 and

5510. FIG. 7 shows the steps followed when the speech recognition circuit controller 60 receives

a signal instructing it to activate a new recognition set.

The present invention uses conventional silence level detection, continuous

listening, pattern generation, and speech recognition algorithms to perform the aforementioned

software routines. These algorithms are well documented in the prior art and are familiar to those

skilled in the electronics arts. For example, exemplary speech recognition algorithms are available

from Sensory, Inc., Sunnyvale, California, under their brand name Sensory Speech 5.0

Technology. Other speech recognition algorithms which contain some of the features in the

present invention include Voice Directry TSSP and Voice Activationru software, all available

from sensory, Inc.. other speech recognition algorithms'are also suitable.

As indicated in steps 5509 and 5517 in FIG. 5, the speech recognition circuit

software periodically monitors the status oftwo counter values that are independently controlled
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by the software" If either ofthese 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 5506 and 5515

shown in FIG. 5, these counters are also reset to zero.

FIG. 6 shows in a step 5620 the sound activation mode is entered only from a

default recognition mode. If the active recognition vocabulary set is not a default recognition

vocabulary set operating in a default recognition mode, then upon attainment 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 5620 in FIG. 6 referring to a step 5505 in FIG. 5.

Reference is made to FIG. 5. A step 5621 shows that when operating in a default

recognition mode, and upon the attainrnent of,the value TMAX for the sound activation time-out

counter value or the value EMAX for the recognition error counter value, the speech recognition

circuit 50 inactivates or disables the electronic elements that are not needed during sound

activation mode such as indicators 52a,52b,52c and 52d to reduce power consumption during

the sound activation mode. In a step 5622, 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 5623 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 5624, 5625 and 5626, the speech recognition circuit remains

in this sound activation mode, listening for sound. While in the sound activation mode, the

microphone 20rthe 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
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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 ofthe 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 ofthe trigger circuit. If the resulting amplified electric audio

signal representing the sound received by the microphone 20 reaches a predetermined amplitude

threshold equal in magnitude to a logic state change (bit transition) at the input of the trigger

circuit, the sound activation circuit activates, indicating the sound has been detected at a step

5625 in FIG. 5 and refering to a step 5502 in FIG. 5. The sound activation circuit is shown in

detail in FIG. 2c.

As indicated in a step 5518 shown inFIG. 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 5628 shown in FIG. 7. Recognition modes are commercially available that arecapable

of executing software that involves different recognition routines such as continuous listening,

pattern queuing and response prompting recggnition as described below.

The continuous listening recognition mode was described previously in the

explanation of FIG. 5 steps. A continuous listening routine may also be executed for a non-

default recognition vocabulary set. For brevity, an additional description of this mode is not

provided. Instead, the system returns to step 5505 in FIG. 5, after which the same basic process

follows. The primary exception being that when the maximum allowed time-out or recognition

error counter value is attained, the speech recognition circuit 50 will not enter sound activation

mode, but will instead enter the default continuous listening recognition mode as indicated in a

step 5620 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 5630, 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 ofthese 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 5632, the software enters a pattern generating mode in a step 5633, waiting

for a voice command to be detected. If a maximum allowed time-out value TMAX1 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 5634. Until

time TMAXI has expired, the speech recognition circuit remains available to generate a pattern

when a voice command is detected as shown in steps 5635, 5633 and 5634. If a voice command

is detected in a step 5635, a pattern is generated in a step 5636 and submitted for pattern

recognition processing in a step 5637

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 sdt and if the likelihood of correctly recogruzing the unknown patrern

exceeds a predetermined threshold. The resdlt of this comparison is identified in a step 5638.

If a match for the acquired pattern is not identified, the value of the recognition

error counter is incremented by one in a step 5638 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 5640.

The recognition error counter value is then compared to a maximum allowed recognition error

counter value EMAXI in a step 5641. If the recognition error counter value is equal to value

EMAXl, the speech recognition circuit 50 executes software stored in its ROM 6l to terminate

the response prompting routine and return to a default continuous listening recognition mode as

shown in a step 564l and a step 5505 in FIG. 5. If the recognition error counter value is not

equal to value EMAXl, 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 5633 and waiting for a voice command to be detected. As previously
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indicated, until time TMAXI has expired, the speech recognition circuit remains available to
generate a pattern when a voice command is detected as shown in steps 5635, 5633 and 5634.

If a match for the acquired pattern is identified in a step 5638, the speech

recognition circuit 50 software identifies the operation associated with the matching recognition

vocabulary set command in a step 5642 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.

If the operation associated with the recognized command is to send an instruction

to the speech recognition circuit controller 50 to activate a macro sequence of commands, then

software begins to execute the macro program as indicated in a step 5700 in FIG. l l, which is

described later.

As shown in a step S644, ifthe operation associated with the recognized command

is to send an instruction to the speech recognition circuit controller 60 to output a signal to the

infrared controlling circuit 70,the software uses the speech recognition circuit input/output d8

pins. The signal to the infrared controlling circuit communicates either a appliance category

selection command in a step 5645 or a command to transmit an infrared signal for a specified

function to the currently controlled appliance in a step 3646.

Following lhe submission of a signal to the infrared signal controlling circuit 70,

the speech recognition circuit controller 60 executes software stored in its ROM 6l to determine

whether to remain in the active recognition vocabulary set to receive additional voice commands

or to terminate the response prompting routine and return to a default continuous listening

recognition mode as shown in a step 5647 and a step 5505 in FIG. 5. If remaining in the active

recognition vocabulary set, the software resets the values TMAXI and EMAX I to zeroin a step

5631, activates the response prompting green light-emitting diode 52b in a step 5632 and enters

apatterngenerating mode in a step 5633, waiting for a voice command to be detected until either

TMAXI or EMAXI 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 5634 or 5641, followed by a step 5505 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 auserto 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 recognitionvocabulary 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 nuinber 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 5660, 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 listening recognition mode, a time-out counter is set to zero when

the pattern queuing recognition mode is activated as shown in a step 5661. 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 5662.

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 MA)(P 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 ofthe 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 5663' the speech recognition circrrit 50 software begins a listening routine (ready to

generate a pattern) awaiting a voice command in a step 5664. As shown in steps 5664, 5665 and

5670, the speech recognition circuit 50 system remains in this routine until either a voice

command is detected in a step 5665 or the time-out counter value reaches the value TMAX2 in

step 5670. As shown in a step 5666 a pattern is generated by the speech recognition circuit 50

when a voice command is detected in a step 5665. The generated unknown pattern is queued into

RAM 62 tn a step 5667.

As shown in a step 5668, the value of the pattern counter is then compared with

the value MA)(P. 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 5663 for the user to submit another voice command. This process continues to

cycle through these steps 5663 through 5669 until either the pattern counter reaches the value

MA)(P in step 5668, indicating the maximum number ofpatterns allowable have been generated,

or until a time-out occurs as described previously If a time-out does occur at a step 5670, the

value of the pattern counter is compared to the value zero in a step 5671, Ifthe pattern counter

value is equal to zero, then the system returns to the default continuous listening mode as shown

in a step 5505 in 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 5672, 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 pattem is identified in a step 5673, 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 astep 5674. The

queue counter is then incremented by the value one in a step 5675. The pattern counter is then

decremented by the value one in a step 5676. The pattern counter value is then compared to the

value zero in a step 5677 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 5678 and returns to step 5672 to perform pattern recognition. The software

continues to cycle through steps 5672 through step 5678 until the pattern counter value is equal

to value zero in step s677. If a match for an.acquired pattern is not identified in a step 5673, the
pattern counter value is decremented by one in a step 5676 before proceeding to step 5677.

When the pattern counter value is equal to value zero in step 5677 in FIG. 9, the

software compares the queue counter value to the value zero in a step 5680 in FIG. l0 to
determine ifthere are any operation instructions queued in the RAM 62. If the value ofthe queue

counter is not equal to the value zero, the software retrieves from R.AM 62 the operation

instruction associated with the current value of the queue countqr in a step S6sl. The speech

recognition circuit 50 executes the operation instruction in a step 5682 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

5683 and returns to step 5680 to determine if all operation instructions have been retrieved from

RAM 62. The software continues to cycle through steps 5680 through step 5683 until the queue

counter value is equal to value zero in step 5680 at which time the system returns to the default

continuous listening mode as shown in a step s505 in FIG. 5.

As shown in a step S682, the operation instruction associated with the recognized

command is processed by the speech recognition circuit controller 60 to determine an output
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 5690 identifies the processing steps performed within the infrared

signal controlling circuit 70. The signal from the speech recognition circuit output 68 pins is

received by inputs of the infrared signal controlling circuit 70 and processed to determine the

associated remote control function in a step 5691. 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 ofthe infrared signal controlling circuit 70 interprets the signal received at its input

pin(s) by identifying a memory location in a step 5692 and retrieving the control code stored

therein. This controller generates a signal based upon the control code in a step 5693 and submits

the signal to an infrared driver 74, which drives one or more infrared light emitting diodes 80 in

a step 5694. 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 5695.

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 oan be

easily modified for use with a variety of controllers for infrared signal controlling circuits 70.

As indicated in a step 5643 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 andlor 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 5700, once a macro name is recognized, the speech

recognition circuit 50 software retrieves the first instruction stored in the read,furites4 memory

location associated with the recognized command. If the instruction retrieved is determined to

be a time delay in a step 5701, the software executes a time delay in a step 5702 and returns to

step 5700 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 controlling circuit 70 in step 5703. As indicated in a

step 5704, 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 reoognized command to determine if
another instruction is to be retrieved and processed. If so, the system retrieves the instruction,

returning to step 5700. The system continues to cycle through steps 5700 through step 5704

until an end marker is reached by the software in the memory location in a step 5704, at which

time the system returns to the default continuous listening mode as shown in step 5505 in FIG.

As previously indicated, the output from the speech recognition circuit

input/output 68 pins provides sufiicient 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 5710 identifies the processing steps

performed within the infrared signal controlling circuit 70. The signal from the speech recognition

circuit input/output 68 pins is received by inputs of the infrared signal controlling circuit 70. If
the signal contains an instruction to select an appliance category in a step S711, the infrared signal

controlling circuit 70 responds in a step S7f 2 by making the memory locations associated with
said appliance category active for subsequent access. If the signal contains an instruction to

identiS', generate and submit an infrared signal to a target appliance, then the infrared signal

controlling circuit 70 performs these processes as indicated in steps S7l3 through 5717. The

controller ofthe infrared signal controlling circuit 70 interprets the signal received at its input pins

in a step S7l3 and identifies a memory location in a step STl,4,retrieving the control code stored

therein. This controller generates a signal based upon the control code in a step S7l5 and submits

the signalto an infrared driver 74, which drives an infrared light emitting diode 80 in a step 5716.

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 5717.
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PRODUCT SETUP

As indicated in a step 5201 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 5202, 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 5203 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

5205, 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.

If no inputs are detected, i.e. nb buttons are depressed, before the time-out counter

reaches its maximum value SMAX as shown in step 521,4, the controller 60 executes code stored

in ROM 61 to enter an appliance category'selection routine shown in step 5220 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 5206,

the user presses the code button as shown in step 5207. FIG, 13a through FIG 13c show the

sequence of steps involved in programming such appliance codes"

If the user desires to teach the system infrared signals from another remote control

transmitter as shown in a step 5208, the user presses the learn signal button as shown in step

5209. 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 521"0, the user presses the name

command button as shown in step 5211. 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 5212, the user

presses the macro button as shown in step 5213. FIG, l6a and FIG. 16b show the sequence of

steps involved in creating macro programs.

Page 47 of 245



42

A reset as shown in step 5203 may also be initiated when the invention is powered

up and operating by depressing the setup button as shown in step 5204. This reset follows the

same sequence as that resulting from an initial power up as shown in steps 5203 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 5214 in FIG. I2a,the controller 60 executes

code stored in ROM 61 to enter an appliance category selection routine shown in step 5220 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 S22l and activates the appliance category name recognition vocabulary set as

shown in step 5222. As defined previously for speech recognition modes, a tirne-out counter is

set to zero and started in a step 5223 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 5224. For example, the appliance category name recognition set may be

comprised ofsuch 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 5224, the system enters a pattern generating mode in a step S2}S,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 3226. Until time

TMA)O has expired, the speech recognition circuit remains available to generate a pattern when

a voice command is detected as shown in steps 5225, 5226 and 5227 . If a voice command is

detected in a step 5227. a pattern is generated in a step 5228 and submitted for pattern

recognition processing in a step 5229.

During step 5229 the acquired unknown pattern is analyzed by the speech

recognition circuit controller 60, utilizing a recognition algorithm stored in its ROM 61, to

determined 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 patrern

exceeds a predetermined threshold. The result of this comparison is identified in a step 5230.
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Ifa match for the acquired pattern is not identified, the red light-emitting diode 52c

illuminates briefly to provide a visual indicator to the operator that no match was identified and

the value ofthe recognition time-out counter is reset to the value zero and restarted as shown in

a step 5223. The green light-emitting diode 52a is then activated and remains illuminated as

shown in step 5224 and the speech recognition circuit 50 executes software to enter a pattern

generating mode, returning to a step 5225 and waiting for a voice command to be detected. As

previously indicated, until time TMA)O has expired, the speech recognition circuit remains

available to generate a pattern when a voice command is detected as shown in steps 5225,5226

and 5227.

If a match for the acquired pattern is identified in a step 5230, the speech

recognition circuit 50 software identifies the instruction associated with the matching recognition

vocabulary set command, and issues a prompt, which maybe a speech synthesis prompt, an audio

sound or light-emitting diode indication, in a step 5231 to identify the appliance category name

recognized. The speech recognition circuit 50 then outputs a signal to the infrared controlling

circuit 700 using output 68 pins to communiiate the appliance category selection command in a

step 5232. The infrared controlling circuit 70 receives the signal and responds as shown in step

5233 by making the memory section associated with the appliance category selected available for
access.

Following the submission of a signal to the infrared signal controlling circuit 70,

the speech recognition circuit controller 60 executes software stored in its ROM 6l to return to

a default continuous listening recognition mode as shown in a step 5234 and a step S50S in FIG.

5. Ifthe appliance category name identified in step 5231 is incorrect, step 5234 also shows that

the user may elect to press the setup button, returning to step 5204 in FIG. l2a and begin the

process again.

APPLIANCE CODE SNLECTION

Ifthe controller 60 detects an input corresponding to a depress ofthe code button

shown in step 5207 in FIG, l2a, 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 5240 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 S24f . The programming routine prepares
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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 identi$ing all the identifier digits of an appliance code, it is capable ofidentifring 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. As indicated previously, universal remote controls employing suchuniversal appliance

code libraries are well documented in prior art. The controller of the infrared controlling circuit

70 illuminates red light-emitting diode 52d during the programming mode period.

The speech recognizing circuit controller 60 executes code stored in ROM 61 to

enter a response prompting recognition mode for appliance category selection shown in step

5242. The speech recognition circuit 50 software executes a response prompting routine and

activates the appliance category name recognition vocabulary set as shown in step 5243. As

defined previously for speech recognition modes, a time-out counter is set to zero and started in

a step 5244 when the response prompting recognition mode is activated. The user is then

expected to select a voicg 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 5245,

As indicated previously, the appliance caregory 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 5245, the software enters a pattern generating mode in a step 5246, 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 5292. Until time

TMAXD has expired, the speech recognition circuit remains available to generate apatternwhen

a voice command is detected as shown in steps 5246, 5247 and 5248. If a voice command is
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detected in a step 5248, a pattern is generated in a step 5249 and submitted for pattern

recognition processing in a step 5250.

During step 5250 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 ofthe 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 5251.

Ifa match for the acquired pattern is not identified, the red light-emitting diode 52c

illuminates briefly to provide a visual indicator to the operator that no match was identified and

the value of the recognition time-out counter is reset to the value zero and restarted as shown in

a step 5244. The green light-emitting diode 52a is then activated and remains illuminated as

shown in step 5245 and the speech recognition circuit 50 executes software to enter a pattern

generating mode, returning to a step 5246 and waiting for a voice command to be detected. As

previously indicated, until time TMA)O has expired, the speech recognition circuit remains

available to generate a pattern when a voice'command is detected as shown in steps 5246,5247

and 5248.

If a match for the acquired pattern is identified in a step 5251, 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 5252 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 5253. The infrared controlling circuit 70 receives the signal and responds by rnaking the

memory section associated with the appliance category selected available for access in a step

5254. The infrared controlling circuit 70 then sets equal to value zero and restarts the

programming time-out counter in a step 5256.

Following the submission of a signal to the infrared signal controlling circuit 70,

the speech recognition circuit controller 60 executes software stored in its ROM 61 to enter a

pattem queuing recognition mode as shown in a step 5257 and to activate the digits recognition

set as shown in step 5258. If the appliance category name identified in step 5252 is incorrect,

step 5255 shows that the programming time-out counter is allowed to expire as shown in step

5292, before returning to step 5204 in FIG. 12a and beginning the process again.
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As shown in steps 5257 and 5258 in FIG. 13a, the speech recognition circuit

software executes a pattern queuing routine and activates the digit name recognition vocabulary

set. For example, the digit name recognition set may be comprised of such voice command

options as "zero," "one," "two," ... "nine" among which the user may select.

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

pattern queuing recognition mode is activated as shown in a step 5260 in FIG. 13b. Also at this

time, a pattern counter and a queue counter are set to value zero ina step 5261. The user selects

an appliance code from a listing of the universal library of code supplied with the system and

issues a spoken command identi$ing the first digit ofthe code when prompted by an illuminated

green light emitting diode 52b as shown in a step 5262.

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 speech recognition process. As a

match is identified for an unknown pattern during the pattern reoognition process, the operation

instruction ofthe 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 S262,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 5263. As

shown in steps 5263, 5264 and 5265, the speech recognition circuit 50 software remains within

said routine until either a voice command is detected in a step 5264 or the time-out counter value

reaches the value TMAX2 in step 5265. As shown in a step 5266 a pattern is generated by the

speech recognition circuit 50 when a voice command is detected in a step 5264. Said generated

unknown pattern is queued into RAM 62 in a step 5267.

As shown in a step 5268, the value ofthe 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 5269 and the green light emitting diode 52b

provides a visual prompt in a step 5262 for the user to submit another voice command. This

process continues to cycle through these steps 5262 through 5269 until either the pattern counter

reaches the value MAXC in step 5268, indicating the maximum number ofpatterns allowable have

been generated, or until a time-out occurs as described previously. If a time-out does occur at

a step 5265, the user allows the programming time-out counter to expire as shown in step 5292

in FIG. 13c, before returning to step 5204 in FIG. l2a 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 5270, 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 5271, 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 5272. The

queue counter is then incremented by the value one in a step 527g. The pattern counter is then

decremented by the value one in a step 5274, The pattern counter value is then compared to the

value zero in a step 5275 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 5276 and returns to step 5270 to perform pattern recognition. The software

continues to cyclethrough steps 5270 through step 5276 until the pattern counter value is equal

to value zero in step 5275. If a match for an acquired pattern is not identified in a step 5271, the

pattern counter value is decremented by one in a step 5274 before proceeding to step 5275.

: ,i'
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When the pattern counter value is equal to value zero in step 5275 in FIG. 13b,

the software compares the queue counter value to the value zero in a step 5280 in FIG. 13c to

determine ifthere are any operationinstructions queued in the RAM 62. If thevalue ofthe 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 5282. The speech

recognition circuit 50 executes said operation instruction in a step S2S3 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 5284 and

returns to step 5280 to determine if all operation instructions have been retrieved from R.AM 62.

The software continues to cycle through steps 5280 through step 5284 until the queue counter

value is equal to value zero in step 5280 at which time the software issues a prompt, which may

be a speech synthesis prompt, an audio sorrnd or light-emitting diode indication, in a step 5281

to identify the appliance code recognized, and then enters the default continuous listening mode

as shown in a step 5505 in FIG. 5.

As shown in a step 5283, the operation instruction associated with the recognized

command is processed by the speech recognition circuit controller 60 to determine an output

signal to the infrared controlling circuit 70, which is sent via the speech recognition circuit output

68 pins.

5285 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 7A andprocessed to determine an identifier

associated with a recognized digit name in a step 5236. The output from the speech recognition

circuit output 68 pins is equivalent to a signal generated when a button is depressed on a keypad

of a conventional remote control transmitter. Thus the input to the controller of the infrared

signal controlling circuit 70 is essentially the same as received from keypad generated circuit

connections which are well documented in prior art. The controller of the infrared signal

controlling circuit 70 stores the identifier associated with the signal received in a memory location

in a step 5287. 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 5288. 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 5289. 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 3293 and the programming mode is terminated in a step

s294.

If the code is not valid, the code is not accepted in a step 5290 and any previously

established code remains active. Light-emitting diode 52d illuminates in a step S29l and the

programming time-out counter is allowed to expire in a step 5292, FIG. l3c 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 ofthe 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'rnode as shown in a steps 5281 in FIG. 13c and a

step 5505 in FIG. 5. If the appliance category name identified in step 5281 is incorrect, the user

may elect to press the setup button, returning to step 5204 in FIG. 12a and begin the process

again.

INFRARED SIGNAL LEARNING

Ifthe controller 60 detects an input corresponding to a depress ofthe learn signal

button shown in step 5209 in FIG. l2a, a signal is sent to the infrared signal controlling circuit

70, using output 68 pins to instruct the infrared signal controlling circuit to enter infrared signal

learning program mode. As shown in step 5300 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 S30f .

The signal learning program routine prepares the controller of the infrared signal controlling

circuit 70 for subsequent receipt of a series of instructions. A first instruction identifies the

intended appliance category, which is then followed by instructions to enter infrared signal

learning mode. As indicated previously, learning remote controls are well documented in prior

art, for example as disclosed in U.S. Patent Nos. 4,905 ,2'79 and 5,959,751, hereby incorporated

by reference. The controller ofthe 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

5302. The speech recognition circuit 50 software executes a response prompting routine and

activates the appliance category name recognition vocabulary set as shown in step 5303. As

defined previously for speech recognition modes, a time-out counter is set to zero and started in

a step 5304 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 5305. As indicated previously, the appliance

category name recognition set may be comprised of such voice command options as "television,"

"video," "satellite," and "cable" among which the user may select.

Following the prompting ofthe user, the software enters a pattern generating mode

in a step 5306, 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 u'ill 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 5292 as shown in'FIG.

13c. Until time TMAXD has expired, the speech recognition circuit remains available to generate

a pattern when a voice command is detected as shown in steps 5306, 5307 and 5308. If a voice

command is detected in a step 5308, a pattern is generated in a step 5309 and submitted for

pattern recognition processing in a step 5310.

During step 5310 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 S311.

If a match for the acquired pattern is not identified, the red light-emitting diode 52c

illuminates briefly to provide a visual indicator to the operator that no match was identified and

the value of the recognition time-out counter is reset to the value zero and restarted as shown in

a step 5304. The green light-emitting diode 52a is then activated and remains illuminated as

shown in step 5305 and the speech recognition circuit 50 executes software to enter a pattern

generating mode, returning to a step 5306 and waiting for a voice command to be detected. As

previously indicated, until time TMA)O 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 5306, 5307

and 5308.

If a match for the acquired pattern is identified in a step 5311, the speech

recognition circuit 50 software identifies the instruction associated withthe 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 5312 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 5313. 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

5314. The infrared controlling circuit 70 then sets equal to value zero and restarts the

programming time-out counter in a step 5317.

Following the submission of a signal to the infrared signal controlling circuit 70,

the speech recognition circuit controller 60 executes software stored in its ROM 61 to enter a

default recognition mode and to activate a default recognition set as shown in a step 5320 in FIG.

l4b. Ifthe appliance category name identified in step 5312 is incorrect, step S3l6 shows that the

programming time-out counter is allowed to expire as shown in step 5292 shown in FIG. 13c,

before returning to step 5204 in FIG. 12a and beginning the process again. FIG. 13c also shows

that, as the programming time-out counter is allowed to expire, the time-out counter for the

speech recognition circuit 50 is also allowed to expire, by reaching the value TMAXD, after

which the speech recognition circuit 60 executes software stored in its ROM 61 to return to a

default contini.rous speech recognition mode.

As indicated above, once the appliance category is identified and communicated

to the infrared signal controlling circuit 700 the speech recognition circuit controller 60 executes

software stored in its ROM 6l to enter a default recognition mode and to activate a default

recognition vocabulary set as shown in a step 5320 in FIG, l4b. This default recognition

vocabulary set is made available to enable the user to navigate the recognition vocabulary

structure via spoken commands to identifu 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 5321 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 a step s322. The
default recognition vocabulary set may be comprised of such voice command options as 

,.power,,,

"channelr" "ehange," "volume," "soundr,, ,,control, 
and ,,private,, 

among which thg usgr mav
select.

Following the prompting of the user by the illumination of a green light emitting
diode 52a in a step s322, the software enters a mode where it is available for pattern generating
in a step s323, waiting for a voice command to be detected. If a maximum allowed time-out
value TMAXL is attained before a voice command is detected, the software will terminate the
speech recognition routine and return to a default continuous listening recognition mode, and the
programming time-out counter is allowed to expire as shown in step 5292 shown in FIG. l2c.
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 s323, s324 ancl s325. If a voice
command is detected in a step s325, a pattern is generated in a step s326.

As shown in a step 5327,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 ofthe 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 s32g.

Ifa match for the acquired pattern is not identified, the red light-emitting diode 52c
illuminates briefly to provide a visual indicator to the operator that no match was identified and
the value of the recognition time-out counter is reset to the value zero and restarted as shown in
a step s32l' The green light-emitting diode 52a is then activated and remains illuminated as
shown in step s322 and the speech recognition circuit 50 executes software to enter a pattern
generating mode, returning to a step 5323 and waiting for a voice command to be detected. As
previously indicated, until time TMA)(L 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 5325.

If a match for the acquired pattern is identified in a step s32g, the speech
recognition circuit 50 software identifies the operation associated with the matching recognition
vocabulary set command in a step s329 and determines ifthe 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. If the instruction is to activate a different recognition vocabulary set, step 5330

shows that the routine returns to a step 5320. The user may continue to navigate through

different linked, recognition vocabulary sets until avoice command is recognized that is associated

with a remote control function that is associated with a read/write memory T2location 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 5332.

The controller of the infrared signal controlling circuit 70 activates a red light-

emitting diode 52d in a step 5333 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 Tl 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 5334, the

infrared signal is received from the IR receiver 71 ofthe present invention by the controller ofthe

infrared signal controllin$ 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 eontrol code into a memory location within read/write memory 72,

controlled by the infrared signal controlling circuit 70. The mernbry 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 5335 to inform the user if the infrared signal learning process was

capable of successfully receiving, fonnatting 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 afld 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 5317 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 6l to return to the default recognition

mode and reset the value TMA)0 to zercas shown in steps 5331 and 5320. As shown in a step

5336, 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 ofthe infrared signal controlling circuit 70 to expire as

shown in step 5292 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 5340 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 $4r.
Following the prompting ofthe user by a speech synthesis prompt, an audio sound

and/or the illumination of a green light emitting diode S2aina step 5342, the software enters a

mode where it is available for pattern generating in a step 5343, 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 5345 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 5343, 5344, 5345 and 5346. If a voice command is

detected in a step S344, a pattern is generated in a step 5346.

One embodiment ofthe 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 5347 and 5348, the first pattern generated

is stored into a read/write memory 54 location. The user is then prompted in a step 5349 to

repeat the voice command, returning to step 5341 and continuing through step 5346 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 satis$r a predetermined matching criteria as shown in a step 5350.

Ifthe 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

readlwrite memory 54 location, and thus overwriting the first pattern. The user is then prompted

in a step 5349 to repeat the voice command, returning to step 5341 and continuing through step

5346 to perform the pattern generation process for the repeated voice command. As shown by

steps 5341 through 5350 this process cycle may be continued until two patterns are generated

which are capable of meeting said matching criteria.

Once two patterns are generated which are capable of meeting said matching

criteria, a reference pattern is generated as shown in step 5351. 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 ifthe new reference pattern is sufficiently different than said previously

generated reference patterns. This comparison is perforrned 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 betweenthe 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 5353 to select a different voice command name, returning to step 5341.

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 5354. In a step 5355, 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 sufiicient

capa.city in the memory 54, the system returns to step 5341, 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 5356. If there is

insufficient capacity in the memory 54, the user is informed accordingly by a speech synthesis

prompt, an audio sound andlor the illumination of a red light emitting diode 52c andthe 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 datain

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 I2CrM SerialEEPROM for example a model number

24LC64 available from MicroChip Technology Inc. and described in a data sheet entitled;

, document number DS21 189C published

byMicroChip Technologylnc. copyright 1999, pages I-l2,availablefromMicroChipTechnology

trnc., 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 andstoring 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 ofthe address pointer for the next

available location from said predetermined location within memory 54, andinterpret 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 5213 in FIG. 12a, a macro programming routine is initiated and executed

by said controller as shown in a step 5360 in FIG. 16a. As indicated in a step 5361, the system

executes an appliance category selection routine as described in step 5220 in FIG. l2b to identify

the appliance category from which the macro will be activated when the rnacro name is later

recognized by the speech recognition circuit 50 as a voice command. If the appliance category

name identified during the execution ofthe appliance category selection routine is incorrect, step

5362 shows that the user may elect to press the setup button, returning to step 5204 in FIG l2a
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

5362 shows that the software enters a speaker dependent recognition mode in a step 5363 and

a speaker dependent recognition vocabulary set is activated in a step 5364. The speaker

dependent recognition vocabulary set activated may contain one or more macro names, and

possibly other speaker dependent voice commands for non-macro uses, previously trained by the

user in accordance with the process steps described in FIG. 15. The speech recognition circuit

controller 60 executes software stored in its ROM 61 to set to value zero and start a recognition

time-out counter as shown in a step 5365.

Following the prompting ofthe user by a speech synthesis prompt, an audio sound

andlor the illumination of a green light emitting diode 52aina step 5366, the software enters a

mode where it is available for pattern generating in a step 5367, waiting for a voice command to
be detected' If a maximum allowed time-out value TMA)OvI is attained before a voice command

is detected, the software will terminate the macro programming routine as shown in step 536g and

the user may elect to press the setup button, returning to step 5204 in FIG. l2a 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 5367, 5368, and 5369.

If a voice command is detected in a step 5369, a pattern is generated in a step 5370 and submitted

for pattern recognition processing in a step 5371.

During step 5371 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 5372.

If a match for the acquired pattern is not identified a red light-emitting diode 52c

illuminates briefly to provide a visual indicator to the operator that no match was identified in a

step 5373 and returns to step 5365 to set to value zero and start a recognition time-out counter.

The software then re-enters a mode where it is available for pattern generating, waiting for a voice

command to be detected. As previously indicated, until time TMAXM has expired, the speech

recognition circuit remains available to generate a pattern when a voice command is detected as

shown in steps 5367, 5368 and 5369.

If a match for the acquired pattern is identified in a step 5372, the speech

recognition circuit 50 software identifies a read/write memory 54 location associated with the

matching recognition vocabulary set con:lmand in a step 5374. 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 5375, the software executed by the speech

recognition circuit controller 60 then activates the default recognition mode associated with the

appliance device type previously selected.

As indicated previously, once the macro name is identified, the speech recognition

circuit controller 60 executes software stored in its ROM 6l to enter a default recognition mode

and to activate a default recognition vocabulary set as shown in a step 5381 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 readlwrite 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 5382 when a recognition mode is activated. The user

is then expected to select a voice command from the default recognition vocabulary set and
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respond when prompted by a speech synthesis prompt, an audio sound andlor the illumination of

a green light emitting diode 52a as shown in a step 5383. As also indicated previously, the

default recognition vocabulary set may be comprised of such voice command options as "power,"

"channel," "changer" "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 52ain a step 5383, the software enters a mode where it is available for pattern generating

in a step 5384, 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 5385. Until the time TMA)OvI 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 5384, 5385 and 5386 If a voice command is detected in a step 5386,

a pattern is generated in a step 5387.

As shown in a step 5388, 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 ofthe 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 5389.

If a match for the acquired pattern is not identified, the red light-emitting diode 52c

illuminates briefly to provide a visual indicator to the operator that no match was identified as

shown in a step 5390 and the value of the recognition time-out counter is reset to the value zero

and restarted as shown in a step 5382. The green light-emitting diode 52a is then activated and

remains illuminated as shown in step 5383 and the speech recognition circuit 50 executes software

to enter a pattern generating mode, returning to a step 5384 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 5384, 5385 and 5386"

If a match for the acquired pattern is identified in a step 5389, the speech

recognition circuit 50 software identifies the operation associated with the matching recognition

vocabulary set command in a step 5391 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 S39l

shows that the routine returns to a step 5380 to enter the appropriate recognition mode and

activate the recognition vocabulary set associated with the recognized voice command in step

5381. 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

readlwrite memory 54 location associated with said macro name voice command as shown in a

step 5392. 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 5393. The user must then determine if this is the

last instruction to be added to the macro prcgram or not. If another instruction is to be added,

the user must determine if it is desirable to insert a time delay between the execution of the

currently identified instruction and a following macro instruction to be selected. As shown in a

step 5394, if the insertion of a time delay is desirable, the user may depress a keypad 5l
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 readlwrit"e memory 54 location associated with said macro

name voice command as shown in a step 5395. The time delay instructions are stored into said

memory 54location 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 5396, the software returns to a step

5375 shown in FIG. 16a, and the software executed by the speech recognition circuit controller

60 then activates the default recognition mode associated with the appliance device type

previously selected. As indicated previously, this default recognition vocabulary set is made

available to enable the user to navigate the recognition vocabulary structure via spoken commands

to identify another voice 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 ofthe 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 viavoice command. At this time, the user
depresses a keypad 5l button designated as a program completion button as shown in a step 5397
to instruct the speech recognition circuit controller 60 to execute software stored in its RoM 6l
terminate the macro programming routine and enter the default recognition mode associated with
the previously identified appliance category as shown in step s39g.

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 7a, aninstruction 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 recognizedby 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 5l buttons
other than the macro buttoq 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 describine 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 ofthe
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 forrn 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 oftime or until a defined number ofconsecutive unsuccessful recognition attempts

occur, whichever occurs first. If any default menu word is recognized, the invention executes the

appropriate command. If no default menu words are recogni zed, 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 oftime where no recognition

(successful) activity has elapsed after the last recognized command (a "user settling period") or

until a defined number of consecutive unsuccessful recognition attempts occur, whichever occurs

first.

When in a continuous listening default recognition rhode, 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 52c will illuminate when unavailable. Following activation from sound

activation mode, the invention returns to the default menu ofthe most recently selected appliance.

Default Menu Vocabulary for a Television:

As an example, Table I 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 eixecuted during this mode.
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If the speaker independent command *Powe/' is recognized, the invention

transmits the IR signal for the Power command, turning the currently controlled appliance on or
off.

Table I

Table 2 below identifies words (digit names) comprising a channel number

recognition vocabulary set. If the word"Channel" is recognized, a pattern queuing routine is

initiated, as shown in FIG. 9, and makes the following speaker independent sub-menu available

for recognition:

Recognition Vocabula Television
::.:::::.:t::::::::::::::..:::.''::.:.:i::::::

.''n,Uwerl.l;,;:;: Channel lii:l oiUr ,iirlir:litti::

Table 2

The greenLED 52a then prompts a user to say a digit name. After detecting the

first digit, the invention's green LED 52b then quickly prompts the user for another digit name.

In one embodiment of the invention, the routine prompts the user for up to 3 digit names. If a

second digit (or third) is not detected within a predetermined period of time, the invention
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perfbrms 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" isrecognized, the invention enters a response

prompting recognition mode as shown inFIG. 8 and the following speaker independent sub-menu

is made available for recognition:

Table 3

"Up" and"Down" are instructions to advance forward or in reverse order to the

next sequentially available channel number, respectively. "Back" is an instruction to return to the

channel number established prior to the current channel number.

Ifthewordt"Up," "Down" of "Bacll'are recognized,theinventiontransmits the

associated IR signal associated with the indicated channel directional change and awaits, for a

predetermined period of time, for another Up/DownlBack command before returning to the

default menu recognition mode. This sequence continues until no Up/Down/Back commands are

recognized within said predeterrnined period"of time of a previous command, at which time the

software returns to the default menu recognition mode.

Table 4 identifies words comprising the volume changing recognition vocabulary

set. If the word"Volume" is recognized, the invention enters a response prompting recognition

mode as shown in FIG. 8 and the following speaker independent sub-menu is made available for

recognition:

Table 4

o:' \
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"Up" and"Down" are instructions to increment or decrement the volume level,

respectively. If the words "Up" or"Down" are recognized, the invention transmits the associated

IR signal associated with the indicated volume level change and awaits, for a predetermined

period of time, for another Up/Down command before returning to the default menu recognition

mode. This 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. If the word "Sount' is recognized, the invention transmits the IR signal for the

muting command and returns to default recognition mode.

_Recognition Vocabulary- Television

:r$ffii:ii'iiileffi6ii:iiiili:iil:i$$d#dXliiliil $iu tiiiili Sound

. :, Table 5

Table 6 below identifies the words comprising the device selection/control

recognition vocabulary set. If the word"Controf' isrecognized, the invention enters a response

prompting recognition mode as shown in FIG. 8 and the following speaker independent sub-menu

is made available for recosnition:

{-:.'

Table 6

If ila words "Television," "Video," *satellite" or "Cable Bol' arerecognized,

the invention makes the specified appliance type available for subsequent control.

If the word "Jwitch" 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 recogntzed, 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 "Powe/' is recognized, the invention utilizes a speech

recognition circuit 50 input/output 68 pin to activate a switch 93 to disconnect the power source

from the power supply circuit 90. Manually depressing a power button is required to re-activate

the invention.

Table 7 below indicates how a speaker dependent vocabularyrecognition set sub-

menu may be accessed if speaker dependent vocabulary words have previously been trained. If
the word "Privatd'is recognized, the software enters speaker dependent recognition mode ancl

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.

Re-cognition Vocabula

,iiUffi [ni',,,,,ii i'lUr[$*tf ti',',i 
ii'ru Private

Table 7

l"?
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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," "Paltse," "RecoFd,r, *Rewint, 
and rtFast Forwart, 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 "Recort,,

however, is an exception. Ifthe ward"Record'isrecognized,the software returns to recognition

mode awaiting a repeat of this command to ensure there is no unintentional recordine 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 comm and, "HBO,' may

generate infrared signals for digits "r," "2," and"3," causing the TV to change to channel number

"123." FIG. l6a and FIG. l6b describe the macro programming process in detail.

Obviously, 
.many modifications and variations ofthe present invention are possible

in light ofthe above teachings. Thus, it is to be understood that, within the scope ofthe appended

claims, the invention may be practiced otherwise than as specifically described above. For

example, the circuitry and related software disclosed herein may be otherwise integrated and/or

combined differently than represented by the embodiments of this invention. For example, one

such alternate approach may involve providing direct electrical connections between

predetermined speech recognition circuit IC output pins 68 and remote control controller IC 76

input pins. For this example, software executed by the speech recognition circuit 50 may emulate

the signals output by the output by the output pins of a conventional remote control controller

when one of its keypad buttons are depressed, whereby the remote control controller output pins

are generally electrically connected to remote control controllerinput 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 cirouitry or rnotion

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 
/ 

A voice actuated control system for controlling appliantes comprising: 

I 
a microphone for receiving voice signals; / 

11 / a speech recognition system for receiving voice sir'; said speech recognition 

system having a low power sound activation mode for detectin the presence of voice signals 

and speech recognition mode for decoding said voice signals nd generating control signals for 

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

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

the amplitude of the voice signals; and 

an appliance control circuit which i eludes a transmitter, said appliance control 

unit for receiving said control signals from said eech recognition system and generating and 

transmitting an appliance control signal to a s ected appliance. 

I 

,,,,/ 

2. The voice actuated ystem as recited in claim 1, wherein said transmitter is 

to wirelessly transmit appl ance control signals to said selected appliance 

I 

3. The voice actuated syste/.. recited in claim 2, wherein said transmitter is 

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

~tter. 

/l 
lj ,"ff/ , l, / '/J/ \_ , '-..._, J[/ ! U ~ 

l
' ,/ v'' ·--;, 

, " / ,,, I / -"'l 
I I 
I 'i ,, 
/!'\0,, 

I 
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,"0M_,/-7 Ar

,' A wireleKs, plrogruf^uble, sor

transmitter can be used to addfands-free sp

controlled appliances manufa{tured by vari

HANDS-FREE, VOICE.OPERATED REMOTE CON TROL TRANSMITTER

tivated and voice-operated remote control

control operation to a plurality of remotely

manufacturers, each of which is normallv

controlled with one or more signals from an

invention may be pre-programmed with a

iated remote control transmitter. The present

iversal library of codes for controlling various

appliance categories and appliances pro by various manufacturers within each category.

using the controlled appliances' remote controlThe present invention may also be

transmitters and one or more operators' commands. Once programming is complete,

there is no need for the operator to manually

free voice control of the remotelv controlled

perate the present invention, allowing true hands-

includes means for independently aligning the

ucts. The programmable transmitter structure

output signal transmitter and voice input

microphone with the remotely controlled

commands are organized into a plurality of li

nce and the operator, respectively. Voice

a subset of the complete voice comma.nd

recognition vocabulary sets, each representing

larv available. These subsets are structured in

a fashion that is intuitive to the user because structure is consistent with controlled appliance

by which a user can easily navigate via voiceoperation. The invention discloses a sc

commands between recognition sets to attai access to the intended voice commands
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DECLAR.JATTON
FOR UTILITY OR DESIGN

PATENT APPI,ICATION

Attorney Docket. l'

First Named fnventor:

66799

BUSH, ET AI..,.

X Declaratlon
Submitted
wirh
J_nr_c14l-
Filing

I Declaration
Submitted
Af t,er
rnitial
Filing

Application Number: UNKNOWN

Filing Drt::. .. UNKNOV'II{

Group Art Unit: UNKNOVIN

Examiner Name: UNKNOWN

As a below named inventor, I hereby declare that:
My residence, post office address and citizenship are as stat.ed 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, invent,or (if plural names are'jlist.ed below) of t,he subject, matt.er which is claimed and for which a patent
'',ii-s sought on the invention entitled:

, HAmS-FREE, VOICE-OPERATED REMOTE CONTROL TRAIISMTTTER

l

:,,,i,,

';Fhrr c:Y.ra.ri f i art- i nn n€evvv4! lvqervrr v!

i'; ri

,'i, (X) is attached

|.:' l \

(Title of Invention)

which:

hereto, of

my behalf onwas filed by an aut.horized person on

as Unit.ed States Application Number
(Date)

or PCT Internatj-onal Application Number
and was amended on (if applicable).

(Date)

I hereby stat,e that f have reviewed and understand the contents of the
above-identified specification, including the claims, a,s amended by any
amendment specifically referred to above

I acknowledge the duty to disclose information which is material LopatentabiliLy as defined in Title 37, Code of Federal Regulations, 51.56.

I hereby c1aim foreign priority benefits under Tit.l-e 35, United SLates
code, Sr-l_9 (a) - (d) or 5365 (b) of any foreign application(s) for patent or
inventor's certificate, or S365(a) of any pcT int,ernat,ional application
which designated at least one country other than the United St.ates of
1-^-.i ^- 

'1 .i ^r..+ltlter}ca, rrsc,ed below, and I have also identified beIow, by checking the
box, any foreign application for patent or invenLor's certificate, or any
PCT international application, on this invention filed by me or my lega1
representat.ives or assigns and having a filing dat,e before t.hat. of t.he
application on which priority is claimed:

Declantion 6-99 p.1
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Prior Foreign
Application

Number (s)

Attorrr Docket No" 66799

Certified
Foreign Priority Copy Attached

Country Filinq Date Not Claimed Yes No

n
D
!
n
n
n

n
tr
!
n
n
tr

n
n
n
n
n
n

n Additional foreign application numbers are listed on a supplemental
priority dat,a sheet attached heret,o.

I hereby claim the benefit, under Tit1e 35, Unit.ed St,ates Code, 5119 (e) of
any United States provisional application(s) listed below:

Provisional Application
Number ( s )

Provisional Appl icaL ion
Filinq Dat,e

lY!

, i,r

,,ri,"

';tr aaaitional provj-sional application numbers are list.ed on a supplement.alr.1.:

::, priorit.y data sheet at.Lached hereto.

,,'I hereby claim t,he benefit under Tit.le 35, United St.at.es Code, S120, of
'rn.r nri nr TTniq*r r/!rv! -^.,ted States application(s) , or under 5365(c) of any PCT inter-
"national application(s) designatirig the United States of America, listed
:"?rornr^r rnA insofar as the subject, mat.t,er of each of the claims of thisgrrg,

.jtppfication is not disclosed in the prior United Stat,es or PCT inter-
'ilr-rational applicat.ion(s) in the manner provided by the first paragraph of
:Ti t. r o ?q ttnited States Code, Sl-12 " f acknowledge t,he duty to discloseJJ 

',i"all information known by me to be material to patentabilit.y as defined
,"'i n Ti r r a ?? Code of Federal Regulations, 51.56, which became available
between the filing dat.e of t.he prior applicat,ion(s) and the national or
PCT international filing date of this application:

Flling Date of
Prior PCT U.S. or PCT

Prior U. S. Int,ernational International
Application Number Application Number Application

Pat.ent Number
(if annlicable)

n Addit.ional U.S. or PCT int,ernational application numbers are llsted on
a supplement.al priorit.y data sheeL. at,Lached hereto.

As a named invent.or, I hereby appoint the practitioners associated with
Cust.omer Number 22242, with full power of substitution and revocat.ion, to
prosecut,e this application and to transact all business in the United
Stat.es Patent and Trademark Office connected therewith, and request t,hat
alL correspondence and telephone ca1ls in respect to this application be
direct.ed to FrTcH, EVEN, TABIN & FIJANNERY, Suite l-600 , !20 South I-'aSaIIe

Declarntion 6-99 p.2
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At.torn Docket No. 66V99

street,, chicago, rllinois 60603 -3406, Telephone No. (3r2) s77 - 7000,
Facsimile No . (372) Sll -7007 , CUSTOMER NIJMBER 22242.

I llllll llil ililt il]t lill lilt ]ilt iltl2 2 2 4 2-

I hereby declare that all st.at,ements made herein of my own knowledge are
Lrue, and that all statements made herein on informalion and beliet are
believed Lo be t.rue; and further t,hat. these statements were made with the
knowledge that wil1fuI false stat,ements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Tit.le 18 of the
United Stat,es Code, and t,hat, such willful false staLemenLs may jeopardize
the validity or enforceabiliLy of t,he application or any patent j-ssued
thereon.

riii:lFull name of sole or one
,SijoinE invenLor:

l,l :

r{EnvenLor' s signature :

iiiate:

.Resid€oc€ t

r i,::

;,1::

:"iPost Of f ice Address:
":! 1

rj.:

William Stuart Bush
(Given names first, with Family name last)

Manhattan Beach" California
(City and State for U.S. Residents;
City and Count,ry for ot.hers)

2:-7 Fifth Place

Manhat,t,an Beach, California 90255

Los Anqeles County

Citizenship: U. S.A.

FulI name of sole or one
joint inventor:

Inventorrs signature:

Date:

Residence:

Carlos Ferdinand Roura
(Given names first, with Family name last)

Lomita. California
(City and State for U.S. Residents;
City and CounLry for others)

Post Of f ice Address: l-714 West 255th SLreet

L,omita. Calif ornia 9071,7

Iros Anqeles Countv

Cit.izenship:

Declaration 6-99 p.3
21.3992

U. S.4..
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-'t '1 'ffi -r'..,)f;i
UNITED STATEq :PARTMENT OF COMMEFCE --.
Patent and Tradetrark Office i-.,'-\
AddrESS: COMMISSIIi1NER !F PA1ENTS AND TRADEMABKS

Washington, D.C. eOe31

.ii::. i"i
i'r'i
,ii!.1

:l *..:iii.i.r

DATE MAILED:

NOTICE TO FILE MISSING PAR S OF APPLICATION
Filing Date Granted

An Application Number and F_iling Date have been assign_ecJ to this application. The items indicated below, however, are missing. Applicant
is given TWO MONTHS FROM THE DATE OF THIS tlOftCf witiih which to file all required items and p"y 

"ny 
te"" r;q;ir;J tjetow tr:

avoid abandonment' Extensions of time may be obtained by filing a petition accompanied by the extension fee under the provisions ol
37CFR 1:136(a). lf anyof items1or3through5areindigairidaimissing,theSUITCHARGEsetforrhin37CFR1.16(e)of n $65.00
for a small entity in cornpliance with 37 CFR 1.27, or Q 

'$t 
SO.O0 for a-non-small entity, must also be timely suUmitteO in repty

to this NOTICE to avoid abandonment. '

If .all requlred.items on thls lor.rnjrg,tiled within the period de.i?pqufi-t0e totat amount owed by appticant as aJ small antity (statement fited) Vtrion-small entity ts $- 
t'- 

' t = 
t -^ -

n t. the statutory basic liting fee id;
ul mtsstng.
[. insufficient. f- i t, i I
Applicant must submit S ,i 1.. .:.; \- ,.', to complete the basic fiting fee and/or fite a smail entity: statement
claiming such status (57 CFR 1.27).

U 2. The lollowing additional claims fees are due:

S-.-_for-totd claims over 20.

S--for-independent claims over 3.

S-- 
- 

for multiple dependent claim surcharge.
Applicant must either submit the additional claim fees oicancet additional claims for which fees are due.

D, '3. rThe oath or declaration:
D is missing oq 

-u-n.s_1g1gQ._ ."U does not cover the newly submitted items.
An oath or declaration in compliance with 37 CFR 1. 63, including residence information and identifying the appticatian'1y
the above Application Number and Filing Date is required.

U 4. Th.e- signature(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.

I nronerlf Signed oath or declaration in compliance with 37 CFB 1.63, identifying the apptication by the above
Application Nurnber and.Filing Date, is required.

[f S, Tne signature of the following joint inventor(s) is rnissing fr:om the oath or declaration:

An oath or declaratian in compliapce with 37 CFR 1.63 listing the names of all inventors and signed by the omitted
invento(s), identifying this application by the above Apptication Number and Fiting Date, is re{uired. I

6. A $50.00 processing fee is required,since your check was returned without payment (32 CFR 1.21(m)).
7. Your filing receipt was mailed in error because your check was returned without payment.
8. The application was filed in a language other than English.

Appligant must file a verified Engliqh translation of the appticatlon, the $130.00 set forth in 37 CFR 1.17(k), untess
previously submifted, and a statement that the translatian is accurate (37 CFR 1.52(d)).

! 9. OTHER:

Direct the reply and any questions about this notice. to i'Attention: Box Missing Parts.r'

' ' :'" ,t 

_ :,., A ggpy.of !!7lggotice MUST be returned with the repty.
05/lve000 ryExslD 

q0000{e s01El4 0916e707

Customer Service Center
Initial Patent Examination Division (703) 308-1202

.'+onnr PtO-f Sgg (REV.9/98)

PARTS-OFFICECOPY

''?: i:ii:'i I 
'',i

i.... il :i ir:' i..l i... :

tj 'i':i -;: " 
r'i 

":'; : 
':i

,1:i'li'i.i., i::: 1... i:,i.rjir;'j,, i:; I
I .:' r:1 : i:':, i.::'i: :. -.'.,., ! : ,, i..- i.... i

,: .: .i. l;

T
u
I

u.s. GPo 't999 450-5875
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tE0 2 3 2000

Examiner:

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:

through 3.

Bliss McGlyrur, P.C.
2075 W. Big Beaver Road
Suite 600
Troy, Michigan 48084
(248) 649-6090

Date: $r{*, fb"zxtc
Ford Disclosure No.: 199-1213
Attorney Docket No.: 0667-00231

STATES PATENT AND TRADEMARK OFFICE

)
)
) TRANSMITTAL OF
) DRAWTNGS

)
)
)
)
)
)

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

Respectfully submitted,

Daniel H. Bliss
Reg. No. 32,398
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PATENT APPLI\.ATTON

Affnrnorr TlnnlzoJ.

I):fc. Anril 2tr-) |

No. 11548/00001
2000

Annl n \Tn

!'r__Led:

For:

Annl i r.:nf /c) Prrelr ai- al+verru \p/ . , UU qI .

09 / 469 ,7 07

December 22, L999

HANDS_FREE, VOfCE_OPERATED REMOTE
CONTROL TRANSMITTER

Grorrn Art. 277I

CERTIFICATE OF MAILING

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

Attorney for AppI icant(s)

February 4, 2000,

RESPONSE TO NOTICE TO FTIJE MISSING PARTS

E--rx MISSfNG PARTS
Commissioner of Patents and Trademarks
ATTENTION: Assistant Commissioner for patenLs
Washington, D. C. 20237

Sir:

fn response Lo the Notice to F1le Missins parts dated
encl-osed are:

(X) A copy of the Notice to Fil-e Missinq parts.

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

(x)

(x)

Assignment (s) of the invention tc:
and Recordation Form Cover Sheet

A check in the amount of g 40.00
assignment (s) .

Ambrrsh Tnt-eraet-i ve. Tne -

- Patent,s OnIv - Form PTO-1595.

to cover the fee for recordinq the

John S. Paniaguas
istration No. 31.051

Missing Parts 1-1299
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Se
Attorney Doc"

(x) Fee Calculation:

Fee Calcul-ation For Claims As Filed

Prowi si onal Annl i r:af i on Rasic Fee

r Surcharge under 37 C.F.R. 51.16(I)

'a-?, No. 09/459,707
.:.AIo. L7548/00007

()

or

(X) Non- Provisional-
tjas].c F'ee

o Tndenendent
CIaims

()

qm^ll E-nl- if-rr Foo

Sl- a1- o-or.t 1o\ n€re \u/ v!

TTr-.i 1 .i ts., 
^^*'l 

..i ,u Lrr- -L Ly AppJ- r-catf on

( 1cn nn
Y LJ

$ 5o. oo

18.00 =

$260.00

{'r ?n nn
Y!Jv. vv

$310.00

$r_30.00

Qrrraharao E-oa

q6sn on s 690.00v-----L

$ 78.00 = S 0.00

r Total Claims 4 - 20 - 0

. Fee for Multiply Dependent. Claims

r Surcharge under 37 C. F.. R. S1 . f 6 (e)

x

x

$ 0.00

( (qn nn
Y ---!/-!--:--!-!-

$ 34s.00

or

f)esi crn Annl i r.ation BasiC

o Srrrcharcre r;ndef 37 C.

' fuLdl

Fee

F.R. S1

k'1 | a n-

half)

.16 (e)

andf or

(x) I'radr r aod l.rrr

(x)

() Status as sma t t Hnrl r\/

A check in the amounL of $ 345.00 to cover the Filing and/or
Surcharge Fee is enclosed.

() f-l.rr raa (
Y to Deposit Account No. 50-I2L4.

(X) The Commissioner is hereby authorized t.o charge any addit.ional fees
which mav 1-.o ra^1 ,irarl in f hiq :nn1 i-atiOn Under 37 C.F.R. SS1 ,16-1.I7Lrrro ql/}/rrv(

dttrinrr il-q cnl- irrr rronrlonrrrr ^T nradiI enlr nrrarrrrrzmont 1-n DenoqiIuurf rlY rLD 9rf urrs }/grrugrr!y r u! u!guru qtrJ vv9!}/qJrrrslru t w9 uuyvuru

Account No. 50-L2I4. Should no proper payment be enclosed herewit.h,
aS 1-lrr p -.haalr l.rai rn i - f he wroncr Am...,l .-ts "*^.i ^-^l nost -rjatej. Othe1 -q- pI q utlsuA vsf rly JIl Lrru w!vrr:J qrrrvLllIL, ulIDIylrgu/ Pv-L-uqusu, \

Missing Parts 2-1299
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wise improper or
is aut.horized to
rz L+. Inl_s sneet

4- za -oa
(Date )

KATTEN MUCHIN ZAVIS
suite 1500
525 West Monroe Street
Chicago, Iflinois 60661-3693

S 'rl. lVo. 09/469,707
At,t,orney Dow.. c No. 1-7548/00O01-

informal or even entirely missing, the Commissioner
charge the unpaid amount, to Deposit. Account No. 50-
is f iled in triplicat.e.

'lal anl-rana .

Facsimile:

20672620

(312) 902-s312
(312) 577 -4532

LJ Onn S

tratron No
Panraguas

31.051

Missing Parts 3-1299
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DECIJARATION
FOR UTILITY OR DESIGN

PATENT APPIJICATION

Attorney Docket No.

First Named Inventor:
Bush, €t a1.

)

)

)

)

)

)

)

)

)

)

)

)

1tr,4p, /nnnnr

n Decl-aration
Submitted

r, l_ _L 1n

X Declaration
Submitted

Application Number : 09 / 469 ,'7 07

Filing Date: Decenber 22, 1999

Group Art Unit: N/A

Examiner Name: N/A

Tili'"',4<e fn

As a below named inventor, I hereby declare that:
Mtz raqi danno'-tr !Eplqsrr!,E, post office address and citizenship are as stated below next
to my name.

I believe I am t.he 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 oarenr
is sought on the invention entitled:

HANDS-FREE, vorcE-OPERATED REMOIE coNrRorJ TRAIISMTTTER

(TitIe of fnvent.ion)

the specificat.ion of which:

( ) is attached hereto, or

(x) was filed by an authorized person on my behalf on December 2t
l-999

as United States Application Number Og/4Gp,-t07
or PCT International Application Number
and'was amended on (if applicable) .

/n^r^\
\L/Cl I'C,l

r harol'rrr cr-=fs that r have reviewed and understand. the content.s of Lhe
above-identified specification, including the claims, ds amended. by any
amendment specifically referred to above.

I acknowledge Lhe dut.y to disclose information which is material to
nri-an1- rl'rj 1 i {-'r' as def ined in Title 37, Code of Federal Regulatj-ons, 51.56.+Jr uJ

T hcrehrr n'l : i m Fnrai n- n-.i ^-.i +.,, 1^^-^t.: !r rre!uvJ urqrrr! !v!srvrr grrorit| benefits under Title 35, united states
Code, St19 (a) - (d) or 5365 (b) of any foreign applicat.ion (s) for parent or
inventor's cert,ificate, or S3d5(a) of any pCT international application
which designat.ed at least one country other than the United Stat.es of

^ 
x$s1i

s:,",J
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Attorney Docket- LL548l00001

America, listed below, and I have also identified below, by checking the
box, any foreign application for pat.ent or invenLor's certificate, or any
PCT international application, on t.his invention filed by me or my 1egal
rAnrFqFnf:1-irrr ^hA 1..-";-^ = fiIinrr flafe befOfe that Of t.he,*"es or asslgns ano navlng a
applicat.ion on which priority is claimed:

Dri nr Tinra'i nn
Annlinrfinn

Number ( s ) Countrv

Drnrri ci nn:l Annl i n:i- i an

Number ( s )

Certified
Fara i nn Dri nri |rr f'nnrr At t.a r-herlt vl Ef Yrr ! ! 4v! r uJ ""yJ

Fil-inq Dat.e Not. Claimed Yes No

Provisional Appl icat. ion
,\-fa

-tr -LJ-Lrr!.| uctLs

!
!
n
n
n
tr

u
il
tr
n
n
n

n
n
n
n
n
u

n Addit.ional foreign application numbers are listed on a supplemental
priority data sheet attached hereto.

I hereby claim the benefit under Title 35, United States Code, 5119(e) of
any UniLed Stat.es provisional appl1cation (s) listed below:

n Additional- provisional application numbers are Iisted on a supplemental
priorit.y dat.a sheet attached hereto.

r hereby cl-aim the benefit under Title 35, United States Code, 5120, of
any prior United States application(s) , or under S365 (c) of any PCT int.er-
n={-ian='l -^^'r-i r-af ion {e) fleai^-=f .i na l- laa United Stat.eS Of AmefiCa, liSt.edlIq,Ll\Jllcrl c'PPJruqurvrr \p/ uup-LyrrclUJIIV Ulfs

below and, insofar as the.subject matter of each of the claims of t.his
application is not disclosed in the prior United States or PCT rnt,er-
nationa1 application(s) in Lhe manner provided by the first paragraph of
TiLle 35, United States Code, S112, 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, sl-'56, which became availabre
bet.ween 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 rl- 11548/00001

Prior U.S.
Application Number

Prior PCT

International
Application Number

Filing Date of
U.S. or PCT

International
^**1 

.i ^^ts.i ^-np lJf f ue L rvtt

Patent Number
(if aonlicable)

tr Addit,ional U.S. or PCT international application numbers are Iisted on
a supplemental priority data sheet at.tached hereto.

r haral'rrr:nnni11t the following attorneys, wit.h ful1 power of substitution
and revocation, to prosecuLe this application and to transact al-1 business
in the United States Patent and Trademark Office connected therewith and
request that al-1 correspondence all telephone cal-l-s in respecL to this
application be directed to KATTEN MUCHIN ZAVIS at. 525 West Monroe Street
Street, Chicago, Illinois 60661-3593, Telephone No. (3I2) gO2-52A0.

Attorney Name

'I f mnrn\r,| \/azeau

.Tohn S. Paniaguas

Scott Dunbar

lvlarE. 1n 1. Lef'evour

T^F^ 'f ral''
L./ dtIC rJ . LliO]-

Recristration Nurnber

I hereby declare that all stat.ements made herein of my own knowledge are
Lrue, and that all statements made herein on information and belief are
believed t.o be true; and further that these sLaLements were made with the
knowledge that wiI1ful false statemenLs and the Iike so made are punishable
hrr f i na A? i -nr.i snnmFn1- .rr hnth rrn6er SeCtiOn 1001 Of Title 18 Of the+uvrrrrrvrr9 t vL vvutl/ ullug!

Unit.ed States Code, and that such willful false statements may jeopardize
che validity or enforceability of the application or any patrenr issued
thereon "

26 ,348

37,124

r. trrv

JJ t rvv

FuII name of sole or one
ininl- inrrani-nr.

Inventorrs signature:

Date:

Residence:

William Stuart Bush

Manhattan Beaeh. eA
(City and State for U.S. Residents;
City and Country for others)

/fli rron n-amac f i ral- r^r'i l- h E':mi 'l rr
\v+vvrr LlLevt

I ^ ^L \
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Al-tornev Docke.

217 Fifth Place

o. Lr548l00001

Post Office Address:

Cifizanqhin.

Full name of sole or one
ir^tinl- inrrani-nr.

Inventor's signature:

Date:

Residence:

Post. Office Address:

C'i I i zcnqhi n.

! Additional foreiqn

Manhattan Beach, CA 90266

U. S.A.

Carlos Ferdinand Roura
//'l'i -'^- hamad €'i ral- uri l- h E':mi 'l \/ 11:ma l acf '\\\frvEIl llc.tttED rr!pu, vv!urr rqtttrJy lrqtlrg rqDL/

4 '''o
Lomita. CA

ty and State for U.S. Residents;
ty and Country for others)

a4 West 2558" Street

Lomita. CA 90717

U. S -A.

Supplemental Data Prioritw Sheet

annl i r.ef i on numbers :*-Y_Y-

Certified
Foreign Priority CoPy Attached

Corrnf rw E-'i'l i na rtaF.g NOt Claimed YeS NO

!
n
n
n

\uf
U1

1.7

Dri nr Tinra'i an
l^*] ..i 

^^F.l ^-AI,P-LrUcrL_LLij.l

Number (s)

n
tr
n
n
n
n

n
u
n
n
tr
I

n
n

Page 145 of 245



J&';j];:r:rf *ii;iixli'r*,***r! -:.:l;$:i 4iir|-;

- 
.. !..

!'ti" :.,:.,-f',..r.,:.i: . ."-.

d5t\
rffi;

)7t.r'.1 i.i::,".,1:i::r"*'l *i-l:if.{

t]:,i:rX:;::

l"iil:t I t'.1 
'rf'dli 

F l.*/:rl.jl',lf,flY
L{q $iil-.t..[: *1-t":f;:fi:"f

*, i.J ry, ii ::i * ;:i.$. il {::

UNITED STATES.DI. ,TMENT OF SCIMMEHCE
Patent and Trademark Office
Addness: COMMISSIONEB 0F PAIEN1E AND TRAOEMAHKS

Washington, O:C. 20231

PE

'-tf f ': i;'$: t'1"i:::i'"i kvil:l.t
:1. ;:i:i :.:;t:.ilj"f l-.i

rji.J.t "l'li: J.,'3r_'t tj
{..:l-.1 I r...:i':il.jr..j J. l-. .r:: /' .l l.

. DA:TE MAILED:
l ! ;.. -,' ,' 

' 
r.:i .. !.! i.;

NOTICE TO FILE MISSING PARTS OF APPLICATION
Filing Date Granted

AnApplicationNumberandFilingDatehavebeenassignedtothisapplication. Theitemsindicatedbelow,however,aremissing.Applicant
is glven TWO MONTHS FROM THE DATE OF THIS NOTICE within which to file all required items and pay any fees required below to
avoid abandonment. bdensions ol time may be obtained by fjJing a petition accompanied by the extension fee under the provisions of
37 CFR 1:136(a), lf any of items 1 or 3lhrough 5 are indi'pa;Fd as missing, the SURCHARGE setforth in 37 CFR 1.16(e) of tl $65.00
for a small entity in compliance with 37 CFR 1 .27, or Q'$13000 for a non-small eniity, must aleo be timely submitted in reply
to this NOTICE to avoid abandonment. '\.
lf all required items on this form qrqtiled within the period sQf-nfigufftle total amaunt owed by appticant as a
il smail entity (statement tiled) 3,hon-smatt entity is $ 1_,' i{:-, *--*
n 11. The st:lyl1y basic filing feezid,;
' ': $/ missing.

,'fI insutficient.
Applicant must submit to complete the'basic filing lee and/or file a small entity statement
claiming such status (37 CFR 1.27).

I 2. The following additional claims fees are due:

S----_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.

fJ,,,€. ,\The oath or declaralion:
F is missing or unsigned.
'A does not covei"ifi6li*eTllTubmitted items.
, An oath or declaration in compliance with 37 CFR 1. 63, inclucling residence infarmation and identifying the applicatian by

::'the above Application Number and Filing Date is required. "

il 4:' The signature(s) to the oath or declaration is/are by,a person other than inventor oi persop qualified under 37 CFR 1.42,
,' . 143 or 1.47.
; A properly signed oath or declaration in complianee with 37 AFR 1.63, identifying the applica:tion by the aborre

Application Number and Filing Date, is required.

I 5. The signature of the following joint inventor(s) is missing from the oath or declaration;.', ,

An oath ar declaration in eompliance with 37 AFR 1.63 listing the narnes of all:inventars and signed by the omitted
inventor(s), identifying this applieation by the above A:pplicatian Number and Filing,Date, is required. :

6. A $50.00 processing ,fee.is required since your check was rEturned without payment (37 CFR 1 ,21 (nn)).

7: Your filing receipt was mailed in enor because your check was,.retumed without payment:
8.Iheapp|icationwasfi|edina|anguageotherthanEng|ish.]l.

Applicant rnust file a verified English translalion o;f the application, the $130.A0'set forth in 37 CFR 1.17(k), unless
previously submitted, and a statement that the translation is accurate (37 CFR 1.52(d)). :

[ 9.OTHER:

o
f'-gin

tfiirf.q-. rt
ru
g
Lr:
rus:c
#(.J
@e+€,i3
O Lr'l,vl

D
fl
n

t{lAY '1 2000

Direct the

^z'" 
-".71 l,

I4_\.
i'.

about this notice to'Attentior,riBox Miqsing Farts."

A copy of this notice,MUST be'returned with the reply.
; 'i ii ''
(*,

lnitial Patent Examination Division (703) 308"1202

,a:is
LI
x
G
€rH{3 Ctruru
t3 l!
h1 *

FoRM PTO-1533 (REV. e/e8)

PART 2 . COFY TO B€ RETURNED WITH RESPONSE

u.s. GPO 1999 450.5875
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+I PATENT
At.t.orney Docret No. 1/U*tZOooor

Dat.e:ApriL 25, 2000

$[Y '1 2s0s

Applicant (s) : Bush, €t aI.

Annl i r-a I i nn lrTn - iq / a Aq '7 n'7vtl tvJt tvl

Filed: December 22, L999

For: Hands-Free, Vo j-ce-Operated Remote
Control Transmitter

CERTIFICATE OF MAILING

I hereby certify that this paper is being
deposited hlith the United States Postat Service
as first ctass maiI in an envetooe addressed
to: Commissioner of Patents and Trademarks,
Washington, D.c. 20?31, on this date.

A -^^ n n+ o6u. uu

$1,360.00

$ 92s.00
$1, 850.00

Group Art Unit.: 27II Date

PETITION FOR EXTENSION OF rIME

Applicant (s) hereby petit.ion (s) under 37 CFR S1.136 (a) for an
extension of time for reply in Lhe above-identified application for the
period required to make the acconrpanying reply timely, or, if there be no
accompanying reply, for the period for which the fee is indicated or t.he
period necessary to prevent. abandonrnent of the above-identified application
if longer than the period for which the fee is indicated.

Extension fee for repl-v withinrfirst. month:
(X) By a smal1 entity (S1.9 (f) ) $ 5s. oo

< 11n nn
Y!

( ) Rw other than a smal] entifw-\ / r urrLf u/ .

Extension fee forreply within second month:
( ) By a small entity (51.9(f)) 190.00

380.00( ) Rrr nt- her than a Small enf ifw-\ / rrLLqlJ urrLf u/ .

Extension fee for reply within third month:
( ) By a small entiLy (51.9(f)) 435 " 00

870.00( ) Rw ofher Lhan a small entifw_\ / ! vrruruJ.

Extension fee for rep]v within fourth month:
( ) By a smal-I ent.ity (51.9(f))
( ) Bv ot.her than a Sma]] r:nf ifrr\/

Extension fee for reply within fifth month:
( ) By a small entit.y (51.9 (f ))
( ) Rw ofher than a small enfifw-r vrrurul .

A check in the amount of S 55.00 to cover the extension fee is
enclosed.

( ) Charge $_ to Deposit Account No. 50-12L4
0i,jriJ,''l**,i f.?fi!,[I[ 000{}S013 01465707

f.t ilrliS 5n"0fr flf,

Exrension of Tine 1-1198

Y

(x)

ohn S. Paniaguas
istration No. 31.051

Attorney for Appt icant(s)
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ix) The Commissioner is rreby authorized to charge ny additional fees
which may be required in respect to Lhis petiuion, ot credit any
overpayment, to Deposit Account No. 50-I2L4. Should no proper payment
for this petition be enclosed, ds by a check being in the wrong
amount, unsigned, post.-dated, otherwise improper or informal or even
entjrelv miss-i nrr t-ha cnmmisSiOnef iS aUt.hOfiZed tO Charcle f he rrnneid, urrv spf vf r9! rD quurfv! !aus uv urrq!Y9 url! urrl/qa

:mnrrnf- r-n n^cosit Account No. 50-1-2L4. This sheet is f iled insvf

'l-rinl iar+.ae!fv!

4 -zc '<)'J

Registration No. 31.051

Katten Muchin Zavts
525 West Monroe, S/ 1600
Chicago, IL 6066I-3693
Telephone: (3L2) 902- 5200
Facsimile (3r2) 902-10G1
2067 6677

Paniaguas

Extension ofTime 2-1 198
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ATTORNEY DOCKET NO 1 1548-OOOOI

IN THE IJNITED STATES PATENT Ai\D TRADEMARK OFFICE

Applicant:

Serial No.

Filed:

Title:

Bush, et al.

09t469,707

December 22,1999

Hands-Free, voice-Operated Remote
Control Transmitter

CERTIFICATE OF }4AILING

I hereby certify that this paper is
being deposited uith the United States
Postal Service as first ctass mait in an
envelooe addressed to: Conmissioner of
Patents and Tnademanks, I'Jashington, D.C.
20231, on this date.

+
S. Paniaguas

Date Registration No, 31,051
Attorney for App[ icant(s)

CHANGE OF ADDRESS COMMUNICATION

Honorable Commissioner of Patents
Washington, D.C.20231

Dear Sir:

to:

r't
Date: 7 April 2000

525 West Monroe Street - Suite 1600
Chicago, Illinois 60661
Tel: (312) 902-5312
20653023

Please direct all further correspondence and telephone call regarding the above patent

John S. Paniaguas
KATTEN MUCHIN ZAVIS
525 West Monroe - Suite 1600
Chicago, Illinois 60661-3693
Tel: (312) 902-5312 Fax: (312) 577-4532

Respectfully submitted,

KATTEN MUCHIN ZAVIS
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SENT BY;Xerox Telecopier
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U 5 Patent and

Ap

09t469,707

Applicant(s)

BUSH ET AL.

1)n Responsive to communication(s) filed on

2a)[ This action is F|NAL. 2b)X This action is non-final.

3)n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice underFx parte euayle, '1935 C.D. 1,1,453 O.G.213.

Disposition of Claims

4)n Ctaim(s) 7-4 is/are pending in the apptication.

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

5)I Ctaim(s)_ is/are ailowed,

6)I Ctaim(s) 1-4 is/are rejected.

7)I Claim(s) _ is/are objected to.

S)tr Claims 

- 

are subject to restriction andlor election requirement.

Application Papers

9)[ The specification is objected io by the Examiner.

10)l_l The drawing(s) fited on is/are objected to by the Examiner.

11)E The prbposed drawing correction filed on is: a)X approved b)f disapproved

12)f, fne oaih or declaration is objected to by the Examiner.

Priority under 35 U.S.C. g 119

13)n Acknowledgmentismadeofaclaimforforeignpriorityunder35U.S.C.$119(a)-(d)or(fl.

a)f ntl b)! some - c)I None of:

1.n certified copies of the priority documents have been received.

2.n Certified copies of the priority documents have been received in Application No.

' Exlensi.ons-oftimemay,beavailableunderlheprovisionsof3TCFRl.l36(a). Innoevent,however,mayareplybetimelyfiled
after SIX (6) MONTHS from the mailing date of this communrcation.

' lftheperiodforreplyspecifiedaboveislesslhanthirty(30) days,areplywilhinthestatutoryminimumofthirty(30)dayswill beconsideredtimely.- llNo period for reply is specified above, lhe maximum statulory period will apply and will expire slX (6) MoNTHs from the mailing dale of this communication- Failuretoreplywithintheselorextendedperiodforreplywill,by'statute,causeitreappticationtobecomeABANDoNED (35u.s.c.S133).- Anyreplyreceivedbytheofficelaterthanthreemonthsafterthemailingdateofthiscommunication,eveniftimelyfiled,mayreduceany
earned patent term adjustment. See 37 CFR 1,704(b).

Status

- The MAtLtNc DATE of this c
Period for Reply

Attachment(s)

tS; X ruotice of References Cited (pTO-892)
16) [l Notice of Draftsperson's Patent Drawing Review (pTO-948)
'l 7) l_J lnformation Disclosure Statement(s) (pTO-j449) paper No(s)

A SHORTENED STATUTORY PERIOD FOR REpLy ts sET TO EXptRE I MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

3.f Copies of the certified copies of the priority documents have been received in this
application from the International Bureau (pCT Rule 17.2(a)).* See the attached detailed Office action fora list of the certified copies not received.

14)X Acknowledgement is made of a claim for domestic priority under 35 U.S.C. S 1 19(e).

address --

National Staoe

18) [ Interview Summary (PTO-413) Paper No(s). 

-
19) Ll Notice of Informal Patent Application (PTO-1 52)

20) l_J other:

PT0-326 (Rev 01-01) Office Action Summary Part of Paper No. 7
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Application/Control Number: 091469,7 07
ArtUni|2'ql Page 2

DETAILED ACTION

Drawings

I 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

The abstract should b.e in narratiygF.r and generally rimited to a single paragraph on aseparate sheet within the range of 50 to 25.0 w-ords rI i, irp"nant that the abstract not exceed250 words in length,since thJspace provided for the abstract.on the computer tape used by theprinter is limited The form una t.gut phraseology 
"ft;;;;d in parent claims, such as ,,means,,

and "said'" should be avoided. Th;abstract stouia describe the disclosu.. ruff,.i"ntly to assistreaders in deciding whether there is.;.Jil;;;;J;;;'rhe tuil patent text for deta's

The language should be clear and concise and should not repeat information given in thetitle lt should avoid using phrases which can.be impried, ,u.t, ur, ,iThe disclorur. ron..rnr,,,"The disclosure defineo uy itris invention,,, ,,The disclosure describes,,, etc.

3' The abstract ofthe disclosure is objected to because the abstract should not contain leeal

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

required. See MpEp \ 608 OI(b).

Claim Reiections _ 3S aSC S II2
4 The following is a quotarion of the second paragraphof 35 u.S.c . Irz.

s:;':,':iff]j'$iijx'i],!1ilJil|i#'.'*:li:T:J,1i?:jarricurarrv pointing out a'd distinctry craini'g the
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Application/Control Number: 09 I 469,7 07

kr Unit: 2641

Page 3

5. Claims I-4 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention.

Claim 1, lines 9-10, the phrase "said appliance controlunit" lacks antecedent basis

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

Cluim Reiections - 35 USC ,f 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 l'rot be otrtair-red tl.rough the urvention is not ider.rtioally disclosed or desoribed as set tbrth ir.r

sOt:tion 102 of this title, if the dit'f'erences betweeir the sub.ject matter sought to be patented and the prior art are

sqch that the sr-rbjeot matter as a whole would have been obvious at the time the invention was mtrde to a persoll
having ordinary skill iri the art to which said subject matter pertains. Patentability shall not be negatived by the

malrler in which the invention was made.

7. This application currently names joint inventors. In considering patentability of the

claims under 35 U.S.C. 103(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 under 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 applicability of 35 U.S.C. 103(c)

and potential 35 U S C 102(e), (0 or (e) prior art under 35 U.S C. 103(a)

8. Claims l-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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ArtUnit:2641

Page 4

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 receivingvoice 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 l5-a0);

an appliance control circuit which includes a transmitter, (see Fig. 5, block l7), said

appliance control circuit for receiving said control signals from said speech recognition and

transmitting an appliance control signalto a selected appliance, (see Fig. 5, blocks 16, 19A and

t7)

Kimura et al. fail to explicitly teach a voice actuated remote control and means for

automatically switch between a sound activation mode to a speech recognition mode as a

function,of the amplitude of the voice signals. However, this feature is well known in the art as

evidenced by Mathurin which discloses a voice actuated remote control wherein the speeqh

recognition system include means for automatically switch between a sound activation mode to a

speech recognition mode as a function of the amplitude of the voice signals, (see col.2,lines 3-

I 7). It would have been obvious to one of ordinary skill the art at the time the invention was

made to use means for automatically switching between activation mode and recognition mode

based on the amplitude of the voice signal in Kimura et al. voice operated remote control

because Mathurinteaches one of ordinary skill inthe artthebenefit of using means for switching
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ArtUnit'.2641

Page 5

between a speech activation mode to a speech recognition mode in order to effectively perform

recognition of the voice signal,

As per clatm2, Kimura et al. disclose a system wherein the said transmitter is configure

to wirelessly transmit appliance control signalsto said appliance, (s22Fig, l, signal RC).

As per claim 3, Kimura et al disclose a system wherein the said transmitter is an infrared

transmitter, (see Fig. 5, block Dl).

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 I above, and further in view of Cirino et al , Patent No.

6,012,029

As per clatm 2, Kimura et al. and Mathurin fail to explicitly teach a RF transmitter for

wirelessly 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 operation range of the remote control device.

Conclusion

10 The prior art made of record and not relied upon is considered pertinent to applicant's

disclosuie. See PTO-892

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to fuchemond Dorvil whose telephone number is (703) 305-9645

The examiner can normallv be reached on T-F 9,30 to 8,00.
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Page 6

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.

Primary Examiner
Art Untt 2641

RD
January 26,2001
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PATE
ATTORNEY DOCKET NO. 11548/1

DATE: April30,2001 n)T
IN THE UNITED STATES PATENT AI\D TRADEMARI( OFFICE

Applicant:

Application No.:

Filed:

Title:

Group Art Unit:

Examiner:

Bush, et al.

09t469,707

December 22,1999

Hands-Free, Voice-Operated
Remote Control Transmitter
2641

R. Dorvil

-:i;,lrli[fUl

rti Fi'iii

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 TTTE SPECIFICATION

Please substitute the current abstract with the one attached.

IN THE CI.AIMS:
vt ,r/ w tz'

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.

sttunlll 0000006] 094&9?0?

440.0s 0p
REMARKS

Upon entry of the instant Amendment, claims t-19 are pending. Claims 1 and 3 have

been amended to more particularly point out the Applicant's invention. It is respectfully

{f"c/
" C ertifi cate of M ailin g "

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: 

^ .r'-\,t, H*V"^ 5,{fi"^*i*a*^*
-A&IL (/ " 6/
Dbte -John S. Paniaguas

Registration No.3 1.05 1

Doc #:CH01 (l I 548-0000 I ) 20755170v2:O4/30/2001/Time: I 6:1 I

-1-
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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.

Obiection to the Snecification

A revised abstract is attached which should

2 and 3 of the Detailed Action. Accordingly,

reconsider and withdraw this obiection.

obviate the objections set forth in paragraphs

the Examiner is respectfully requested to

Claim Rejections - 35 U.S.C. 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 t 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. 5,444,6 73. Itis respectfully

submitted that the claims define patentable subject matter over both the Kimura et al '080 patent

as well as the Mathurin patent. ln particular, it is respectfully 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 #:CH0l (l 1548-00001) 20755170v2:04/3O/2O01lTinre:16:l I

-z-
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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 
o'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 signal"'

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, rines rr-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 2l-27 of Kimura '090 patent that the detecting

means is a program stored in a read-only memory GOM) 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 flee 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 z and 4 haveialso 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,A12,029. However, the Applicant would like to point out that claims 2 and 4 have also been

rejected in paragraph g 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 g 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 #:CHOl (1 I 548-00001 ) 20755170v2;o48012001/Time: I 6: I I

-3-
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switches from a sound activation mode to a speech recognition

respectfully requested to reconsider and withdraw this rejection.

Conclusion

An earnest attempt has been made to place application

early allowance is eamestly solicited.

mode. As such, the Examiner is

in condition for allowance, An

Respectfully submitted,

KATTEN MUC}IIN ZAVIS
525 West Monroe Street
Suite 1500
Chicago, Illinois 60661
Tel: (312) 902-5312
Fax: (312) 577-4532

-4-

John S. Faniaguas
RegistrationNo.: 31.051

Doc #:CHOl ( I I 548-00001 ) 20155170v2;A4130/2001/Time:16: I I
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\

1. (Amended) [A voice actua An audio signal activated control system for

\

,liances comprising, 
I

a microphone for receir{ing I ] audio signals and converting said audio

a speech recognition system for ving fvoice] said electrical representative

a low power sound activation mode forsignals[;], \said speech recognition system havi

detecting the presence of [voice] signals and a speech recognition

mode for decoding [said voice] signals and generating control

signals for controlling an appliance, said speech ition system configured to fincluding

means for] automatically switch [switching between]

speech recognition mode as a function of the

representative signals; and

said sound activation mode to [a] said

litude of the [voice] said electrical

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

signals from said speech recognition[unit for receiving] circuit configured to receive said

system and fgenerating] generate and [transmitting] it an appliance control signal to a

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

itter is an infrared transmitter.\

ited

Doc #:CHOI (11548-00001) 20755170v2;04130/700l/Time:16: I I
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IIE CLAIM:

l. (Amended)

appliances comprising :

An audio signal activated control system for controlling

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 conhol signal to a selected appliance.

2. (Unchanged) The voice actuated system as recited in claim 1, wherein said

transmitter is configured to wirelessly hansmit appliance control signals to said selected

appliance.

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

transmitter is an infrared transmitter.

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

transmitter is a RF transmitter.

and converting said audio signals to

Doc #:CHOl (l 1548-00001 ) 207 55170v2;04/3012001/Time:16: I I
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a detection circuit for receiving said elec signals from said microphone and

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

mode or a speech recognition circuit in a speech recognition

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

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

command signals or alternativelysaid microphone represents one or more predetermined

;generating a sleep signal defining a sleep mode to cause detection circuit to return to said

;sleep mode after a predetermined time period when no signals are detected or after one

ior more predetermined speech recognition effors are detected

said sound activation circuit for determininglwhen electrical signals

tmicrophone exceed a predetermined threshold when said

sleep mode and generating a wake-up signal to said speech

recognltron crrcult

from

is in

said

said

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

and coupling said microphone to said sound activation circfit when said speech recognition

circuit is in sleep mode and coupling said microphone to saidlspeech recognition circuit at least

, when speech recognition circuit is in speech recognition

an appliance control circuit for receiving first control signals from said

to cause an appliance to performspeech recognition circuit and generating second control si

r a function associated with the first conhol signals.
i -**u

a1/ ,?ly'. lnaaeq The control system as recited in claiml wherein said predetermined

threshold of said sound activation circuit is user-adiustable.

I

(Added) The controf ,Vrt.{, as recited in claim 5, wherein

configured to wirelesslV tra{mit said second control signals

r,\Y',3

the appliance

to said select

second control
:\rY ?3

/. (Added) The control system as recited in claimT, wherein said

signals are RF signals"

"*u{ ,ns '.

""/'i (-.
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9. (Added) The control

frared signals.v 10. (Added) An audio signal activated

appliances, the control system comprising:

a voice recognition system for receiving

coverting said representative audio signals to one or more

or more selected appliances, the voice recognition system

recognition vocabulary sets.

I,
I

systerf as recited in claim 8, wherein said second control

IIr

11.

at least one of said

t2.

at least one of said

(Added) The voice activated

linked speech vocabulary sets

trol system for controlling one or

representative audio signals and

signals for controlling one

ing a plurality of linked speech

as recited claim 10, wherein

claim 10. wherein

to be associated with said

claim 13, wherein said

claim 14, said wireless

control s

(-n\r
\

is speaker

(Added) The voice activated control sy

linked speech vocabulary sets is speaker

13. (Added) An audio signal activated

more selected appliances, the control system comprising:

I system for controlling one or

a voice recosnition svstem for receiving ve audio signals and

converting said representative audio signals to one or more signals for controlling one

or more selected appliances; the voice recognition system i uding a command signal receiver

and memory for receiving and storing command signal

representative audio signals.

14. (Added) The control system as

command signals receiver is configured as a wireless receiver.

15. (Added) The control system as recited i

receiver is an infrared receiver.

-8-
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16. (Added)

receiver is an RF receiver.

17. (Added) An audio signal activated

more selected appliances, the control system comprising:

an audio signal recognition system incl

The control system as in claim 14, wherein said wireless

ntrol for controlling one or

nga receivine audio

signals and converting said representative audio si to signals for

conholling one or more selected appliances, the signal system including a

ing said microphone.

I system as recited in claim 1, wherein

i'fstable threshold level control configured to

for automatically switching from said sound

19. (Added) An audio signal activated control sy tem for controlling one or

more selected appliances, the control system comprising:

an audio signal recognition system for receiving tative first audio signals

and converting said representative first audio signals to Ior one or more

command signals for controlling one or more selected appli recognition

system including a memory for storing said command si iated with

representative second audio signals and a transmitter signals

associated with said command signal data to selected appli when second audio signals

are received and decoded by said audio signal recognition s

-9-

18. (Added) The audio signal

recognition system includes a user

a {rser to adjust the amplitude thresho
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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 eomplete voice command vocabulary

available. These subsets are structured in a fbshion 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

Doc #:CHOl (1 1548-00001) 207551'10v2;04130/2001/Time:16: I I "'"1 i
It
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Application/Control Number: g9/86P+ tlq gt fld-l
Artunit:2641

Page2

E I e c ti o n/ Re s tri c ti o n s

i. Newly submitted claims 10-19 are directed to an invention that is independent or distinct

from the invention originally claimed for the following reasons:

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.

Claims 10-12, drawn to a voice recognition system including a plurality of linked

speech library, classified in class 704, subclass247.

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 distinct, each from the other because of the following reasons:

Inventions I, II, Iil and IV are related as subcombinations disclosed as usable together in

a single combination. The subcombinations are distinct from each other if they are shown to be

separately usable. In the instant 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

II.

m.
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Page 3

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 T0-I7, 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 Title), comprising: .

a microphone for receiving voice signals, (see Fig. 5, item i2);

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 53), and

speech recognition mode for decoding said voice sign4ls and generating control signals for

controlling an appliance, (see col. 9, lines l5-40);

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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Page 4

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 mbde 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 has been held that providing an automatic means to replace manual

activity which has accomplished 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 appliance control signals to said appliance, (s22Fi'g' l, signal RC).

As per claim 3, Kimura et al. disclose a system wherein the said transmitter is an infrared

transmitter, (see Fig. 5, block Dl). 
:

As per claims 2 and4, Tran discloses a system comprising a RF transmitter , (see Fig. 9,

item ll2)
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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 53, 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 a sleep mode . , ., (see Fig. 5, blocks 15A, 19 A and 13);

A signal coupling circuit 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, (see Fig. 5, Blocks 15A., 19An 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, 102; col. 8, lines 4}-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 thx a speech

recognizer is coupled to a microphone and a wake up logic, (see AbstracQ. 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 power up a computer from a sleep mode to

improve power consumption 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

6. Applicant's arguments with respect to claims 7-4have 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 9:30 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 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.

Primary Examiner
/'Itunit264l

RD
July 13, 2001
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Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

In response to the Official Action

Amendment.

IN THE CI,IIIMS:

Please cancel claims l0-17 and

18 as set forth below. Also clai

attached,

OFFICE ACTION RESPONSE

mailed on July 17,

without prejudice.

have been added.

1. (Twice 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] signalr, ,iiF
speech recognition system including a orocessor and having a low power sound activation mode

. '':
I r'' :_
'i...!i i\,: i...,

Doc #:CHOl (l I 548-0000 I ) 20788396v1; l0/162001/Time: I 4:53

StPd
0$ l sm81

/0'/5 z/
" C e rtiJic at e of M ailin g "

I hereby certiff that this paper is being
deposited with the United States Postal
Service as frst class mail in an envelope
addressed to: Commissioner of Patents

and Trademarks, Washington, D.C.
20231, on this date:

claim

RF#trfvtrm

e 
0cI3 4?il/ll

wchncbgycenfer?60$

200I, please enter the following

Please amend claims l-5,7,9 and

A clean copy of all of the claims is
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for detecting the presence of said electrical lrepresentative] signals and a speech recognition

mode gs1 ssnyertins said electrical signals to electrical representative signals. decoding said

electrical representative signals and generating control signals for controlling [an appliance] one

or more appliances,

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 qignal activated control system as recited

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

appliance control signals to said one or more [selected appliance] apoliances'

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

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

4. (Amended) The [voice actuated] audio sienal activ'ated control system as recited

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

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 circuit in one or more modes including a sleep

mode or a speech recognition circuit in a speech recognition mode;]

/'''',\
L,:.l:' )
i.'

.1
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a speech recognition circuit includinq 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 retum to said sleep mode after a predetermined time period when no

command signals are detected or after one or more predetermined speech recognition elrors are

detected] and a low power sound activation mode. wherein in said speech recoenition mode said

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

causins 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 microphone to said speech recognition circuit at least

when speech recognition circuit is in speech recognition mode;]

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 [an] one or more

[appliance] appliances to perform [a] one or more [functions] functions associated with [the] said

first control signals.

r''' i
I :.-r

I
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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] Z, 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 sisnal 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.

RE,MARKS

Upon entry of the instant amendment, claims 1-9 and 18 and 20-64 are pending. Claims l-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 l0-I7 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 claim Group I. Accordingly, the Applicants elect without traverse

claim Group 1 which includes claims l-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. 9103

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.

| .,.,.
l
.l
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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 mode 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 modiff 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 $70602C)). It is respectfully submitted that the Examiner has failed to make a prima

facie showing of obviousness by failing to identiff a suggestion in the prior art which suggests

the combination. (see also MPEP 52143-2143.01). 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. PatentNo. 5,226,0g0that 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, lines 44-52 and column 2, lines 37-42 repeated herein below for the

convenience of the Examiner.

;1.]i',
j.

-5-
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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. PatentNo' 5,226,090, column l,lines 44-52)

"The remote control system is energized to transmit remote control

signals only when it is required to do so. As a result the remote

control system is prevented from being triggered into an erroneous

operation due to sunounding 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 pr.r.ni 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 to 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 claim s20-64'

I

-6-
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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 eamestly solicited.

Respectfully submitted,

S. Paniaeuas
Regi on No.: 31.051

525 West Monroe Street
Suite 1600
Chicago, Illinois 60661
Tel: (312) 902-5312
Fax: (312) 577-4532

Doc #:CHO1 (1 I 548-00001) 20788396v1 ;10/162001/Time:14:53
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1. (Twice Amended) An audio signal activated rcontrol system for controlling

appliances comprising :

a microphone for receiving audio signals and convertirf$ slid audio signals to

electrical signals;

a speech recognition system for receiving said electrical sign4ls, s;4 loeech

recognition system including a processor and having a low power sound activatiqn mode i?r

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 d 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.

i WE CLttIM:

n "l 
2. (Amended) The voice actuated audio signal activated control system as recited in

\\T claim 1, wherein said transmitter is configured to wirelessly transmit said one or more appliance\)
\ control signals to said one or more appliances.

n 1-1!\i / 3. (Twice Amended) The audio signal activated control system as recited inclaim},
=Y 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.

I Doc #:CHOl (1 I 543-00001) 207 88396v1 ;10t t6/200 l/Time: I 5:00
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I
A,\
/ y tlrended) An audio signal activated control systeG-EiEhv//

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

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 an{ generating second control signals to cause one or more appliances

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

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

i threshold of said sound activation circuit is user-adiustable.

s
,,
7 (Amended) The audio

wherein said appliance control circuit

signals to said one or more appliances.

7lcontrol system as recited in claim.*,

wirelessly transmit said second control

signal activated

is configured to

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

j signals are RF signals.
l,-...--)
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e-x 7,

v/\ signals are

,t
/ (Amended) The control system as recited

infrared signals.

23
in claim/, wherein said second control

F (Amended) The audio signal ac{vated control system as recited in claim 1,

wherein said speech recognition system further \ncludes a user-adjustable 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.

,'-) f s
r ,/ \'/l<-)l

activation

threshold;

1.0. (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

mode to said speech recognition mode if said amplitude exceeds said predetermined

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.

I

,t4
Z/. tnaaed) The audio signal activated control system as recited in claim

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

2t
/, wherem

Doc #:CHOl (l 1548-00001) 20788396v1 ;10/16/2001/Time:t4:53 -'r
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operation' wherein another of said plurality of said modes of operation is said speech recognition
mode.

c
/.' {naa"d) The audio signal activated control system as recited in claim l, 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 signals to be varied.

A11

^7 
1 .. zl

/3. (naaed) The audio signal activated control system as recited inclaim/,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.

Ll,1/

*l/+. (Added) The method for providing hands-free control of appliances as recited in
claim fi, furthet comprising the step of providing a user-adjustable sound activation sensitivity
control to enable the level of said predetermined threshold to be varied.

?
F. @aa"d) The audio signal activated control system as recited in claim 1, wherein

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

g

N. (Xa"d) The audio signal activated control system as recited in claim l, wherein
in said speech recognition mode said processor operates at a higher operating frequency than in
said low power state.

nV I.[' ?t
/. {Aaa"d) The audio signal activated control system as recited inclaimf ,wherein

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

*e

*l #. @aa"d) The method for providing hands-free control of appliances as recited in
claim/, wherein said low power state of said processor is a sleep state.

[ 
(" 
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1.-.r

a
I

V$. @aa"d) The audio signal activated control system as recited in claim l, 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.

10?
/. (,taa.d) The audio signal activated control system as recited in claim T&,wherein

said speech recognition system is configured for automatically terminating said speech

recognition mode after a predetermined period of time.

.t ?il
3y'. @aaed) The audio signal activated control system as recited inclaim26, wherein

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.

fl/ ,1
v

f . gaa"d) The audio signal activated control system as recited in claim/\ 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.

v
3f. (Added)

said results include one

mode.

t7
The audio signal activated control system as recited in claim T2,wherein

or more predetermined errors detected during said speech recognition

"A rlll
{+. 1taa"d) The audio signal activated control system'as recited in claimZ, 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.

'h\ yl
/t. fOOO"d) The audio signal activated control system as recited in claimf ,-wher"in

said predetermined conditions include a predetermined period of time.

"iuj Doc #:CHO I (l I 543-00001 ) 20788396v1 ;10/16/2001/Time: l4:53
"i ..)*'1 
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4\i,/t'\ 2l
fi {Xaa"d) The audio signal activated control system as recited in claimS, *herein

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.

1v 2lJ

/. {naa"d) The audio signal activated control system as recited in claim/, wherein

said predetermined conditions are based upon the results of determining if said electrical signals

represent said predetermined audible commands.

c.i 37?/
f . @aa"d) The audio signal activated control system as recited in claim Tl,wherein

said results include one or more predetermined enors detected during said speech recognition

mode.
t

r.uwl
lrl

fi 79. (Added) The method forproviding hands-free control of appliances as recited in

claim 216, futth"t comprising the step of terminating said speech recognition mode automatically

f*A and retumi neyt saidsound activation mode.y' ,rr
*l ,6 (Added) The method for providing hands-free control of appliances as recited in

claim ?rt,furthe, comprising the step of terminating said speech recognition mode automatically

and returning to said sound activation mode after a predetermined period of time.
I

"l 

l{

41 $. lnaard) The method for providing hands-free control of appliances as recited in

claim ?f , 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.

Ar tl\tt I
,X\ P (Added) The method for providing hands-free control of appliances as recited in

claim f0, 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.

; Doc #:CH0l (11548-00001) 20788396v1;10/16/2001/Time:14:53 ll
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tlb
Jl !t. (Added) The method for providing hands-free control of appliances as recited in
u.t'

claim ?rd, furth", 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.

ffi
,L { 4 (Added) The method for providing hands-free control of appliances as recited in

claim 2d, 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.

Iff
95. lnaded) 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.

t5
94. (naa"d) The audio signal activated control system as recited in claim 1, wherein

said control system fuither comprises a memory for storage of data associated with a plurality of

said appliance control signals for controlling an appliance.

I
tv
&i. @aa"d) 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.

| 
^,1fr 7l

4.' (Oaa"d) The audio signal activated control system as recited in claim! wherein

said control system further comprises a memory for storage of data associated with said second

control signals.

# ,71
N. (naaed) The audio signal activated control system as recited in claim6, 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.

-t4-
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tl?\
/. ieaArd) The audio signal activated control system as recited in claim

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.

,\
6u

*l/ (Added) The method for providing hands-free control of appliances as recited in

claim 2b, fiuth", comprising the step of providing a memory for storage of data associated with

said appliance control signals.

/l
,,

,.tl il (Added) The method for providing hands-free control of appliances as recited in

claim Vd,funt "rcomprising 
the step of providing a memory for storage of data associated with a

plurality of said appliance control signals for controlling an appliance.

6v
,ll il (Added) The method for providing hands-free control of appliances as recited in

claimy',further comprising the step of providing a memory for storage of data associated with a

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

ft
*.' (taa"d) 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.

)1

;d. 1naa.d) 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.

\'"-*'
i Doc #:CH0 I (l 1 548-0000 l) 20?88396v1 ;10/16/2001/Time: l4:53
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11 "lJ6.' (Added) The audio signal activated control system as recited in claim d 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 predetermintid audible command defined in said programming mode.

o( -l_|',... 7t
/. (Added) The audio signal activated control system as recited in claim 7, 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.

/hnJ
,bl r{. (Added) The method for providing hands-free control of appliances as recited in
V't r

claim ?y',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
LY,t 'l

*l P. (Added) The method for providing hands-free control of appliances as recited in

claim/0,further comprising the steps of:

providing a programming 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-I */
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4 L.
I

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

$

said speech recognition system wherein in said speech recognition mode is fuither 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.

,fl tI
V(. 6aa"d) The audio signal activated control system as recited inclaim66, wherein

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

decoding said electrical representative signals to determine if said signals represent

predetermined audible commands corresponding to control functions associated with said

defined applia2cetype.

t5
b

. rl Q.. (Added) The method for providing hands-free control of appliances as recited in
vl

claim /, 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.

,A ?I?la

fr. @aa"d) The audio signal activated control system as recited in claim./, wherein

said control system funher 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.

f) 31
f,. 6aa"d) The audio signal activated control system as recited inclaimp{,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.

t-'
i Doc #:CH0 I (l 1 548-00001 ) 20788396v1 ; I 0/16/2001/Time: 14: 53
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Attorney Docket No. 11548/1

INTHEUNITEDSTATESPATENTANDTRADEMARKoFFIcE

Applicant: Bush et al.

Patent No.: 6,397,186

Issue Date: MaY 28,2002

Title, Hands-Free,Voice-Operated
Remote Conhol Transmitter

Group Art Unit: 2641

Examiner: Dorvil, R.

\ CERTIFICATE OF MAILING

) t her"by certifu that this paper is b-eing deposited with

\ the United State; Postal Service as first class mail in an

', ' t t,^--^) .^. -^**i""i^hpr nf Petmfs{ enuelope addressed to: Commissionerof Patents'

) iii,.r'ii","". Dr,.2o23l,on this dqr6\

s
\ uu/rvl
t Dale

)
)
)
)
\,
)
)

ion No. 31.051

Attomey for APPIicant(s)

eeffiificate

JUL 0 & Z0oZ

Request for Certilicat6 of CorrectioAqf Patent

for Our Mistake (37 CFR L'323)

of Oonrection

Commissioner for Patents

Washington, D.C. 20231

Attention: Decision and Certificate of Correction
Branch of the Patent Issue Divlsion

In accordance with 37 c.F.R. $ r.323, the."ibove-specified 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 'itis" 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

,;?r*3iil0$t l4*iiUl'lil 000s*00? 639?186

,"rt Fi:tqi 10CI'00 0F
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duplicate.

The Patentees respectfully submit that the above-listed mistake,.which

and Trademark office, was made in good faith and was of a clerical

minor character. Correction thereof does not involve such change in

new matter or would require re-examination'

Our check in the amount

corrections is also enclosed

Attorney Docket No. 11548/1

was not the fault of the Patent

or typographical nature or of

the patent as would constitute

of $100 to cover the fee for the certificate of correction for tttose

herewith.

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

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

Respectfully submitted,

Katten Muchin Zavis Rosenman

Date: June 20.2002-
Kutt"n tvturhin Zuvis Rosenma"
525 West Monroe Street - Suite 1600

Chicago, Illinois 60661

Tel: (3 12) 902'5312
Fax: (312) 577-4532

Doc #:CHIO1 (21 146$00169) 50040599v1;5l1Z20O2tTlme:15:27

Doc #CHI0 I (21 I 548-0000 I ) 5 0041 56 4vl ;06120 !7002lTime:9:45

n- t''
John S. Paniaguas

ration No.3l.05l
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Patent
Form 1050

United States Patent and Trademark Office
Certifi cate of Conection

Patent No. : 6,397 J86 6 I
Dated : May 28,2002
Inventor(s): Bush et al.

It is certified that elror 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'otis" and insert - -is- -.

Column 54, line 66, delete "regognition,'and insert - -recognition- -

Mailing Address of Sender:

John S. Paniaguas
Katten Muchin Zavis Rosenman
525 West Monroe Street
Suite 1600
Chicago, IL 60661-3693

Patent No. 6.397.186
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,397,186 81
DATED :May28,2AA2
[\WENTOR(S) : Bush et al.

Page I of I

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

Column 52.
Ltne29, delete "voice actuated".

Column 53.
Line 49, delete'owherein".

Column 54.
Line 58, delete "tis" and insert - is -.
Line 66, delete "regognition" and insert -- recognition --.

Signed and Sealed this

Attesl:

Attesting Oficer

Twenty-second Day of October, 2002

JAMES E. ROCAN
Director ofthe United States Patent and Trademark
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