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CENTRALIZED VOICE RECOGNITION UNIT
FOR WIRELESS CONTROL OF PERSONAL
MOBILE ELECTRONIC DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application claim-
ing the benefit of the filing date of co-pending U.S. patent
application Ser. No. 11/225,616, filed Sep. 13, 2005, titled
“Centralized Voice Recognition Unit for Wireless Control of
Personal Mobile Electronic Devices,” the entirety of which
U.S. patent application is incorporated by reference herein.

FIELD OF THE INVENTION

[0002] The invention relates generally to voice recognition
for control and monitoring of personal mobile electronic
devices. In particular, the invention relates to a system for
controlling and monitoring the operation of multiple personal
mobile electronic devices worn by a user using voice com-
mands.

BACKGROUND OF THE INVENTION

[0003] The use of personal mobile electronic devices that
can be carried on a person has increased dramatically in
recent years. Such devices include cellular telephones, per-
sonal digital assistants (PDAs), handheld computers, broad-
cast systems, music and video playback devices, sophisti-
cated digital watches and calculators. A personal mobile
device can be transported by the user by attaching the device
to clothing or articles worn by the user or carrying the device
within the clothing. For example, some personal mobile
devices can be carried in a shirt pocket, clipped to a belt, or
otherwise attached to or included in apparel or other items
worn by the user. Other personal mobile devices can be
secured to the body using a wristband, armband, headset clip
and the like.

[0004] User interaction with personal mobile devices can
be improved by providing voice recognition capability. The
user speaks a voice command which is recognized by the
device and results in the activation of a particular device
feature or operation. Devices that provide voice recognition
capability are typically larger in size than similar devices
without such capabilities due to the size of the embedded
microphone and voice recognition unit. Consequently, it can
be impractical for a user to carry multiple personal mobile
devices each having its own voice recognition capability.
Furthermore, the cost to the user for including a microphone
and voice recognition unit in each device can be substantial.
[0005] The location of a personal mobile electronic device
about the body can limit its ability to receive voice commands
without distortion. For instance, a device not disposed in the
front hemisphere about a user’s head (i.e., near the mouth),
such as a device secured to a belt or disposed in a pocket, may
receive muffled or distorted speech. Moreover, as the distance
between the device and the user’s mouth increases, back-
ground noise can degrade the ability of the device to interpret
voice commands spoken by the user. For example, the device
can have difficulty differentiating between casual conversa-
tion in the same area as the user, and the user himself. If the
device does not recognize a voice command, the device may
not respond or an improper device feature or operation may
be activated, causing delays, confusing operations, and caus-
ing user frustration.
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[0006] What is needed are a method and system that allow
a user to control personal mobile electronic devices disposed
proximate to the body that are not subject to the problems
described above. The present invention satisfies this need and
provides additional advantages.

SUMMARY OF THE INVENTION

[0007] In one aspect, the invention features a system for
controlling the operation of a first personal mobile electronic
device disposed proximate to a user and adapted to receive
commands in accordance with a first command set and for
controlling the operation of a second personal mobile elec-
tronic device disposed proximate to the user and adapted to
receive commands in accordance with a second command set.
The first and second personal mobile electronic devices are
capable of operating independent of a control module. The
system includes a microphone to generate a voice signal
responsive to a voice command spoken by the user and a
wearable command module. The wearable command module
includes a voice recognition unit in communication with the
microphone. The voice recognition unit generates command
data from the first and second command sets in response to the
voice signal. The wearable command module also includes a
wireless data transmitter that is in electrical communication
with the voice recognition unit. The wireless data transmitter
transmits the command data from the first and second com-
mand sets encoded according to a wireless protocol to control
an operation of the first and second personal mobile elec-
tronic devices, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and further advantages of this invention
may be better understood by referring to the following
description in conjunction with the accompanying drawings,
in which like numerals indicate like structural elements and
features in the various figures. The drawings are not neces-
sarily to scale, emphasis instead being placed upon illustrat-
ing the principles of the invention.

[0009] FIG. 1 illustrates a person wearing a variety of per-
sonal mobile devices.

[0010] FIG. 2 is a block diagram of an embodiment of a
system for controlling the operation of personal mobile
devices disposed proximate to a user in accordance with the
invention.

[0011] FIG. 3 is a block diagram of another embodiment of
a system for controlling the operation of personal mobile
devices disposed proximate to a user in accordance with the
invention.

[0012] FIG. 4 is a flowchart representation of an embodi-
ment of a method for controlling the operation of personal
mobile devices disposed proximate to a user in accordance
with the invention.

DETAILED DESCRIPTION

[0013] In brief overview, the present invention relates to a
system and method for controlling the operation of personal
mobile electronic devices disposed proximate to a user. The
system includes a microphone to generate a voice signal in
response to a voice command spoken by a user. The system
also includes a wearable command module that includes a
voice recognition unit and a wireless data transmitter. The
voice recognition unit generates command data for one of the
devices in response to the voice signal. The transmitter sends
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the command data encoded according to a wireless protocol
to control the operation of the personal mobile electronic
device. Advantageously, there is no requirement for each
device to have independent voice recognition capability.
Instead, the burden of voice recognition is managed by the
single wearable command module that communicates with
all the controlled devices through a wireless link. Conse-
quently, manufacturing of the devices is simplified and the
size, weight and cost of the devices are decreased.

[0014] FIG. 1 shows an example of a user 10 carrying a
variety of personal mobile electronic devices 14A to 14E
(generally 14) about the body. The devices 14 can be, for
example, cellular telephones and other mobile communica-
tion devices, personal digital assistants (PDAs), handheld
computers and control devices for remote systems and equip-
ment. One device 14A is shown protruding from a shirt
pocket 18 and another device 14B is clipped to a belt 22.
Other devices 14C and 14D are attached to ahat 26 and a shoe
30, respectively. Additional devices 14E (not directly visible
but depicted by a dashed line) and 14F are disposed in a pants
pocket 34 and attached to the user’s wrist, respectively. Other
arrangements are of course possible, and limited only by the
imagination of the device designers.

[0015] If each device 14 individually provides voice com-
mand capability, the size and weight due to the embedded
microphones and voice recognition units can limit the mobil-
ity of the user 10. Moreover, to operate one of the devices 14
using voice commands, the user 10 generally has to unfasten
or otherwise retrieve the device 14 from its position about the
body and to hold the device 14 near the user’s mouth to
provide for clear voice command reception.

[0016] In an embodiment of a system for controlling the
operation of personal mobile devices disposed on a user
according to the invention, a single microphone and a wear-
able command module are used to facilitate voice command
operation of the personal mobile devices 14. The wearable
command module includes a voice recognition unit to receive
voice signals that are generated by the microphone in
response to voice commands spoken by the user 10. The voice
recognition unit generates command data for the device 14
specified in the voice command. A wireless data transmitter
included in the wearable command module receives the com-
mand data from the voice recognition unit and encodes the
command data according to a wireless protocol (e.g., Blue-
tooth™). The encoded command data is transmitted to the
device 14 and causes the performance of the desired device
function or operation. Advantageously, a single microphone
which can be positioned in the front hemisphere about the
user’s head where speech is clearest receives the voice com-
mands for multiple devices 14. In addition, the need to
include a voice recognition unit in each device 14 is avoided,
thus the devices 14 are generally smaller, lighter and less
costly than would otherwise be possible.

[0017] Referring to the block diagram of FIG. 2, an
embodiment of a system 38 for controlling the operation of
personal mobile electronic devices 14 disposed on or proxi-
mate to a user includes a microphone 42, a voice recognition
unit 46 and a wireless transmitter 50. The microphone 42 is
configurable for positioning near the mouth of the user. For
example, the microphone 42 can be provided on an adjustable
boom of a headset worn by the user. As illustrated, the voice
recognition unit 46 and wireless transmitter 50 are conve-
niently integrated as a single wearable command module 54
that can be worn by the user in a location separate from the
microphone 42. For example, the wearable command module
54 can be placed in a shirt pocket or secured to a belt. In an
alternative embodiment, the microphone 42 and wearable
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command module 54 are combined as a single module or
article (e.g., a headset) that can be worn by the user in a
position where clear speech can be received.

[0018] The microphone 42 and wearable command module
54 can be a portable stand-alone module or can be integrated
into a personal mobile electronic device 14. By way of
example, the wearable command module 54 can be integrated
into a “master device” that may have a primary use but can
also be used to coordinate communications with all the user
devices 14. For example, a master device can be a cellular
telephone, PDA, portable computer system (e.g., handheld
computer, laptop computer) and the like.

[0019] Inresponse toareceived voice command, the micro-
phone 42 generates a voice signal and transmits the signal to
the voice recognition unit 46 over a communication link 58. If
the microphone 42 is provided in a corded headset, the com-
munication link 58 includes an electrically conductive path.
Alternatively, the microphone 42 can be part of a wireless
headset and the communication link 58 is a wireless link that
utilizes any of a variety of wireless protocols.

[0020] The single microphone 42, centralized voice recog-
nition unit 46 and wireless transmitter 50 enable the user to
address all the personal mobile devices 14 worn on or dis-
posed near to the user. Each voice command spoken by the
user includes the programmed name of the device 14 to be
controlled. The devices 14 are capable of receiving and inter-
preting data encoded according to the protocol of the wireless
transmitter 50. Encoded data can include text, extensible
markup language (XML) or other formatted commands gen-
erally including only small quantities of data. No additional
external voice translation software or hardware is necessary.

[0021] The command set used by the system 38 is exten-
sible. Any device 14 that communicates using the same pro-
tocol as the wireless transmitter 50 can be controlled. The user
is not required to program the command set in advance or to
perform mapping tasks to match voice commands to actions
that can be performed by the controlled device, although such
re-mapping functionality can be available and may be desir-
able by users. During a handshake phase, bidirectional com-
munication occurs so that a command set understood by the
device 14 is shared with the voice recognition unit 46. Sub-
sequently, voice commands spoken by the user are translated
into commands the device 14 understands.

[0022] As an example of the naming of devices 14, the
wearable command module 54 can provide a “find devices”
function to enable the user to browse and select controllable
devices 14 for initialization. Upon selection, the wearable
command module 54 communicates with the selected device
using a data protocol that allows the device to indicate what
functions it can perform, including a “name now” function.
When the name now function is selected, the device replies
with “speak my name now” to the wearable command module
54. The user then speaks the desired name for the device and
the device replies to indicate it understands the spoken name.
For example, the device can reply “1 am now <NAME>"
Devices can maintain their own command sets which include
standard commands such as “set name”, “turn off”, “stop
listening” and the like.

[0023] FIG. 3 is a block diagram of another embodiment of
a system 62 for controlling the operation of personal mobile
electronic devices 14 disposed on or proximate to a user. The
system 62 includes the components of the system 38 of FIG.
2 and additionally includes a wireless receiver 66 and a
speaker 70. FIG. 4 is a flowchart depiction of an embodiment
of a method 100 for controlling the operation of personal
mobile electronic devices disposed on a user. Referring to
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FIG. 3 and FIG. 4, a user speaks a voice command (step 110)
to cause a particular device 14 to execute a desired device
feature or operation.

[0024] Voice commands in one example are structured as:

<Device Name>:<Command>,<Command Param-
eters>

where Device Name is the name assigned by the user to the
device 14 to be controlled, Command is the device feature or
operation to be executed and Command Parameters are
parameters used to define the scope of the operation. For
example, the user controls a public address (PA) system by
saying “PA system: Tell the audience, license number 123
456 your lights are on”. Thus the phrase “License number 123
456 your lights are on” is broadcast from speakers in the PA
system. In another example, the user says “Clock: Ring at,
six-thirty AM Tuesday” to program a clock to sound an alarm.
Some voice commands do not require any content for Com-
mand Parameters. For example, the user can control a remote
control device for a garage door by saying either “Garage
door: Open” or “Garage door: Close”.

[0025] A voice signal responsive to the voice command is
generated (step 120) by the microphone 42 and provided to
the voice recognition unit 46 which responds by generating
(step 130) command data. The command data is encoded and
transmitted to the device (step 140) according to a wireless
protocol such as the Bluetooth wireless protocol. Although all
the devices 14 within the operating range of the wireless
transmitter 50 receive the encoded command data, only the
device 14 specified by its programmed name in the encoded
command data responds to the command and activates (step
150) the desired device feature or operation.

[0026] After receipt of the command data, if the controlled
device 14 has optional command confirmation capability, a
reply signal is generated (step 160) to provide feedback infor-
mation to the user such as device status. The reply signal is
received by the wireless receiver 66 and provided to a device
status indicator 70. In the illustrated embodiment the device
status indicator 70 is a speaker. Preferably the device status
indicator 70 and microphone 42 are integrated as a single
module or provided as components of a common article such
as a headset or other form ofheadgear worn by the user. Inone
embodiment, the wireless receiver 66 is integrated into the
wearable command module 54 and communications between
the wireless receiver 66 and the device status indicator 70 are
provided using the same communications link 58 used by the
microphone 42 and voice recognition unit 46.

[0027] If the command is understood and properly
executed by the device 14, the reply signal causes an audible
confirmation such as a spoken “OK” or a ding to be generated
(step 170) by the speaker 70. Conversely, if the device 14 fails
to execute the desired device feature or operation, the reply
signal causes an audible error indication such as a spoken
“Error” or abuzz to be generated (step 170) by the speaker 70.
Ifthe device 14 cannot interpret the command data, the reply
signal causes the speaker 70 to generate (step 170) an audible
message to the user such as a spoken “Please say that again”
or a tone to indicate that the command is not understood.
[0028] Inother system embodiments, the device status indi-
cator 70 can present other forms of feedback information to
the user. For example, the device status indicator 70 can
include one or more optical sources (e.g., light emitting
diodes (LEDs)) that emit light of a particular color according
to the state of the reply signal. Alternatively, the optical source
can be modulated to “blink™ according to various sequences
to provide the status to the user. In another example, the
device status indicator 70 is a liquid crystal display (LCD) for
presenting text or graphics to the user.

Oct. 2, 2008

[0029] While the invention has been shown and described
with reference to specific embodiments, it should be under-
stood by those skilled in the art that various changes in form
and detail may be made therein without departing from the
spirit and scope of the invention.

What is claimed is:

1. A system for controlling the operation of a first personal
mobile electronic device disposed proximate to a user and
adapted to receive commands in accordance with a first com-
mand set and for controlling the operation of a second per-
sonal mobile electronic device disposed proximate to the user
and adapted to receive commands in accordance with a sec-
ond command set, the first and second personal mobile elec-
tronic devices being capable of operating independent of a
control module, the system comprising:

a microphone to generate a voice signal responsive to a

voice command spoken by the user; and

a wearable command module comprising;

a voice recognition unit in communication with the
microphone, the voice recognition unit generating
command data from the first and second command
sets in response to the voice signal; and

a wireless data transmitter in electrical communication
with the voice recognition unit and transmitting the
command data from the first and second command
sets encoded according to a wireless protocol to con-
trol an operation of the first and second personal
mobile electronic devices, respectively.

2. The system of claim 1 wherein the voice command
comprises a device name assigned to the one of the personal
mobile electronic devices.

3. The system of claim 1 wherein the wearable command
module is integrated in one of the personal mobile electronic
devices.

4. The system of claim 1 wherein the microphone is in
communication with the voice recognition unit through a
wireless link.

5. The system of claim 1 wherein the microphone is in
communication with the voice recognition module through
an electrically conductive path.

6. The system of claim 1 wherein the microphone is inte-
gral with the wearable command module.

7. The system of claim 1 further comprising a device status
indicator to indicate to the user a status of one of the personal
mobile electronic devices.

8. The system of claim 7 wherein the device status indicator
comprises a speaker.

9. The system of claim 7 wherein the device status indicator
comprises an optical source.

10. The system of claim 7 wherein the device status indi-
cator comprises an optical display.

11. The system of claim 1 wherein each of the first and
second personal mobile electronic devices is addressable by a
name and the encoded command data comprises the pro-
grammed name of the personal mobile device being con-
trolled.

12. The system of claim 1 further comprising a personal
mobile electronic device.

13. The system of claim 1 further comprising a wireless
data receiver in electrical communication with the voice rec-
ognition unit and configured to receive status and feedback
data encoded in accordance with the wireless protocol.
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