Office de la Propriete Canadian CA 2612197 A1 200//01/04

Intellectuelle Intellectual Property
du Canada Office (21) 2 61 2 197
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2006/05/25 (51) ClLInt./Int.Cl. HO04M 71/05(2006.01),

HO4M 1/725(2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 200//01/04
(85) Entree phase nationale/National Entry: 200//12/14 KATES LAWRENCE. US
(86) N° demande PCT/PCT Application No.: US 2006/020893

(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2007/001/724 KATES, LAWRENCE US
(30) Priorité/Priority: 2005/06/21 (US11/158,932) (74) Agent: ROBIC

(54) Titre : SYSTEME ET PROCEDE DESTINES A DES DISPOSITIFS ELECTRONIQUES POUVANT ETRE PORTES
54) Title: SYSTEM AND METHOD FOR WEARABLE ELECTRONIC DEVICES

COMPWIER
NETWORK |

(57) Abréegée/Abstract:

A system for wearable electronics devices configured to intercommunicate through wireless communication and, optionally, to
communicate with other electronic devices such as cellular telephones, computers, computer networks, etc. Is described. In one
embodiment, a communication module receives Information from one or more devices and provides audio and, optionally,
stimulatory Iinformation to the wearer. In one embodiment, an electronic device Is provided In a shoe. In one embodiment, a
wireless (or wired) earpiece Is provided to provide audio information to the user. In one embodiment, the shoe-mounted device
Includes a display to show time, caller-id information, temperature, pulserate, etc.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




7/001°724 A1 0V 000 O 8 0 A A O A AR A

—

CA 02612197 2007-12-14

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization jf#
International Bureau '

(43) International Publication Date
4 January 2007 (04.01.2007)

(51) International Patent Classification:
HO4M 1/05 (2006.01) HO4M 1/725 (2006.01)

(21) International Application Number:
PCT/US2006/020893

(22) International Filing Date: 25 May 2006 (25.05.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/158.,932 21 June 2005 (21.06.2005) US

(71) Applicant and

(72) Inventor (for all designated States except US): KATES,
Lawrence [US/US]; 1111 Bayside Drive, Corona Del Mar,

CA 92625 (US).

(74) Agent: DELANEY, Karoline, A.; Knobbe, Martens, Ol-
son & Bear, LLP, 2040 Main Street, Irvine, CA 92614 (US).

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,

(84)

(10) International Publication Number

WO 2007/001724 Al

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM AND METHOD FOR WEARABLE ELECTRONIC DEVICES

(57) Abstract: A system for wearable electronics devices configured to intercommunicate through wireless communication and, op-
— tionally, to communicate with other electronic devices such as cellular telephones, computers, computer networks, etc. is described.
N 11 one embodiment, a communication module receives information from one or more devices and provides audio and, optionally,
stimulatory information to the wearer. In one embodiment, an electronic device is provided in a shoe. In one embodiment, a wireless
(or wired) earpiece is provided to provide audio information to the user. In one embodiment, the shoe-mounted device includes a

display to show time, caller-id information, temperature, pulserate, etc.



CA 02612197 2007-12-14
WO 2007/001724 PCT/US2006/020893

SYSTEM AND METHOD FOR WEARABLE ELECTRONIC L

<L

[Z]
o)

EVIC]

Background of the Invention

Field of the Invention

[0001] The present invention relates to a system and method for electronic

devices that can be worn or attached to clothing.

Description of the Related Art

[0002] Wearable computing is a term used to describe the integration of
electronics into clothing. For example, electronic assistants are supposed to always be
available, without getting on the user's nerves. Clothing is a part of everyday life and for this
reason they are candidates for the integration of such assistants. Clothiers have been trying to

tind a fashionable combination of electronics and garments, but have failed to find success.

Summary

[0003] These and other problems are solved by the use of wearable electronic
devices configured to mtercommunicate through wireless communication and, optionally, to
communicate with other electronic devices such as cellular telephones, computers, computer
networks, etc. In one embodiment, an instrumented communication module receives
information from one or more devices and provides audio and, optionally, stimulatory
information to the wearer. In one embodiment, an electronic device is provided in a shoe. In
one embodiment, an electronic device is provided in one or more ankle bracelets. In one
embodiment, an electronic device is provided in the wearer’s shoes. In one embodiment, a
wireless (or wired) earpiece is provided to provide audio information to one or both ears. In
one embodiment, audio information is provided through one or more transducers that couple
sound through bones. The use of bone coupling allows the wearer to hear the sound

information from the communication module 1n concert with normal hearing.

[0004] In one embodiment, the communication and information system

communicates with RFID tags located in carpeting. In one embodiment, the communication

_1-
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and information system communicates with RFID tags located along walls and/or baseboards.
In one embodiment, the communication and information system communicates with RFID
tags located along tracks in the floor. In one embodiment, the communication and
Information system communicates with RFID tags located in furniture, cabinetry, containers
(e.g., pill bottles, food containers, etc.). In one embodiment, the comnmmication and

information system relays information from the RFID tags to a computer monitoring system.

[0005] In one embodiment, the communication and information system includes a
computer system provided to a first wireless communication system and a communication
module provided to a second wireless communication system. The communication module
has an 1dentification code and is configured to communicate with the computer system using
two-way handshaking communication such that the computer system can send instructions to
the communication module and receive acknowledgement of the instructions from the
communication module. The communication module can send data to the computer system
and receiwve acknowledgements from the computer system according to the identification
code. The computer system is configured to send instructions to the communication module
and receive data from the communication module related to one or more actions of the user
wearing the communication module. The computer system is configured to keep records of at

least a portion of the user’s actions (e.g., distance traveled, biometric data such as pulse rate,

temperature, etc.).

[0006] In one embodiment, the communication module includes at least one of,
an acoustic mput device, an acoustic output device, a vibrator device, an RFID tags reader, a
GPS receiver, an inertial motion unit (e.g., accelerometers or gyroscopes), etc. In one
embodiment, the communication and information system includes at least one of, an RF

location system, a clock, a cellular telephone system, a communication link to a cellular

telephone, etc.

[0007] In one embodiment, the communication module includes an acoustic mput

device. In one embodiment, the communication module includes an acoustic output device.
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In one embodiment, the communication module includes a vibrator device. In one
embodiment, the communication module includes a keypad input device. In one embodiment,
the communication module includes an infrared receiver. In one embodiment, the
communication module includes an infrared transmitter. In one embodiment, the
communication module includes a GPS receiver. In one embodiment, the comumunication
module includes an inertial motion unit. In one embodiment, the communication module
includes a 2-axis inertial motion unit. In one embodiment, the communication module
.inoludes a 4-axis inertial motion unit. In one embodiment, the communication module
includes an accelerometer. In one embodiment, the communication module includes an RF

location system. In one embodiment, the communication module includes an RFID electronic

device.

[0008] In one embodiment, the communication device includes a cellular
telephone. In one embodiment, the communication device includes a GPS receiver. In one
embodiment, the communication device configured to obtain location information, speed of
travel, distance traveled, distance walked, etc. In one embodiment, the communication device
is configured to provide waypoint information to the user. In one embodiment, the

communication device is configured to provide GPS waypoint information to the user.

[0009] In one embodiment, the communication device is configured to receive
waypoint information from a cellular telephone network. In one embodiment, the
communication device is configured to send location information using a cellular telephone
network. In one embodiment, the communication device is configured to receive building
map information when the user enters a building. In one embodiment, the communication

device is configured to receive local area map information.

[0010] In one embodiment, the communication device is configured to store

sidewalk map information for a selected area. In one embodiment, the sidewalk map

information includes locations of stores, restaurants, addresses, etc.
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[0011} In one embodiment, the communication device is configured to track

movements and compute a return path for the user to return to a specified starting point.

[0012] In one embodiment, the system includes an inertial motion unit. In one
embodiment, the communication device configured to use location data and data from the
inertial motion unit to determine which direction the user is facing. In one embodiment, the
system includes an electronic compass. In one embodiment, the inertial motion unit is

configured to operate in a manner similar to a pedometer.

Brief Description of the Drawings

[0013] Figure 1 shows a user wearing elements of a wearable communication and

information system.

(0014] Figure 2 shows a wearable communication and information module

configured 1n a shoe.
[0015] Figure 3 1s a block diagram of the shoe-based communication and

information module shown in Figure 2.

[0016] Figure 4 is a block diagram of a communication and information module

that can be configured to be carried in a pocket, worn on the wrist, integrated into clothing,

eic.

[0017]  Figure 5 is a block diagram of the earpiece module.

Detailed Description

[0018] Figure 1 shows a user wearing elements of a management and mformation
system 100. In Figure 1, the user 1s shown wearing a communication module 103, and a
headset 160. A shoe-mounted module 105 i1s also shown. As described below, the
communication module 103, and a headset 160 allows the user to communicate, navigate,
keep track of time, etc. The communication module 103 can be configured to be worn on the
wrist like a watch, integrated into clothing, jewelry, etc. Similarly, the shoe-mounted module

105 can also be configured to be worn as part of an attachment to user's clothing, as jewelry,

elc.
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[0019] In the system 100, the elements shown in Figure 1 work together to
provide functionality and capability not provided by existing devices such as cellular
telephones, Personal Digital Assistants, etc. In one embodiment, the wireless communication
module 103 (or shoe-mounted module 105) can communicate with a wireless computer (or
computer network) 104. The communication module 103 communicates with one or more
electronic devices carried by the user.

[0020] Figure 2 shows the shoe-mounted module 105 provided to the shoe 101
with a display positioned to be read by the wearer. Figure 3 is a block diagram of the shoe-
mounted module 105. The module 105 can be worn on the ankles, built into the user’s shoes,
attached to the user’s shoes, and/or provided to the user’s shoe. The module 105 mcludes a
display 302 provided to a processor 381. In one embodiment, an optional IMU 383 is
provided to the processor 381 to provide information about the movement of the user’s feet
and/or shoe. In one embodiment, a vibrator 305 is provided to the processor 381. In one
embodiment, an optional radio navigation receiver 382 (e.g., a GPS receiver, GLONASS
receiver, etc.) is provided to the processor 381. In one embodiment, an optional RF
communication system 384 is provided to the processor 381. As shown in Figure 3, the
vibrator 305, the radio navigation receiver 382, the IMU 383, and the RF system 384 are
optional.

[0021] The processor 381 uses the display 302 to provide information such as, for
example, time of day, date, caller-id (from the cellular telephone), distance traveled, etc.
Information such as time of day can be generated by the processor 381 without the need for
the optional RF system 384. Other information, such as, for example, Caller-Id information,
is received via the RF system 384 and then provided to the user via the display 302.

[0022] The optional vibrator 305 can be used to alert the user and/or to provide
feedback to the user.

[0023] In one embodiment, the shoe-mounted module 105 provides IMU
information to the communication module 103. The communication module 103 uses the
information IMU to ascertain the direction of travel, speed, and path of the user. The
communication module 103 uses the headset 160 to provide audible direction and route-

finding information to the user. The user can use a microphone in the headset 160 to send
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voice commands to the communication module 103 and/or to communicate through a cellular
telephone 108. The user can also use buttons on a keypad on the communication module 103
to control the operation of the system and input commands into the system.

[0024] In one embodiment, the communication module 103 is omitted and the
shoe-mounted module 105 communicates with the cellular telephone 108 and/or headset 160.
The display on the shoe-mounted module 105 can, thus, be used to display information, such
as, for example, caller id information, text messages, etc., from the cellular telephone.

[0025] Figure 4 1s a block diagram of the communication (and information)
module 103. The communication module 103 is configured to be carried and/or to be worn
on the wrist, belt, chest, etc. In the communication module 103, an optional sound sensing
device (e.g., a microphone) 404, an optional vibration device 405, an optional sound
producing device (e.g., a loudspeaker) 406, and a RF system 402 are provided to a processor
401. A display 410, a radio navigation receiver 402, an Inertial Motion Unit (IMU) 403, one
or more ambient condition sensors 411, and/or one or more biometric sensors 409 are
optionally provided to the processor 401. The radio navigation receiver can be, for example, a
GPS receiver, a GLONASS receiver, a differential GPS receiver, etc.

[0026] The sound sensing device is configured to sense sound waves (sonic
and/or ultrasonic) such as, for example, a microphone, a transducer, etc. For convenience,
and without limitation, the sound sensing device is referred to herein as a microphone with
the understanding that other acoustic transducers can be used as well. For convenience, and
without limitation, the sound producing device is referred to herein as a loudspeaker with the
understanding that the sound producing device is configured to produce sound waves such as,
for example, a loudspeaker, a transducer, a buzzer, etc. A power source 403 provides power
for powering the communication device 103. In one embodiment, each of the microphone
404, the vibration device 405, the loudspeaker 406, the sensors 409, 411, the IMU 403, the
radio navigation receiver 402, and the keypad and/or buttons 433 are optional and can be
omitted. The communication module 103 can also include a light (not shown) for providing
visual indications to the instructor, or to the video cameras 106. The communication module

103 can be configured by communication with a computer, cell phone, and/or by using the

buttons 433, etc.
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10027]  The microphone 404 is used to pick up sound waves such as, for example,
sounds produced by the user, sounds produced by other people, and/or acoustic waves
produced by an acoustic location device (sonic or ultrasonic), etc. In one embodiment, the
system 100 includes facial-recognition processing to help the user know who is in the room,
at door, etc. The processor 401 processes the sounds picked up by the microphone and, if
needed, sends processed data to the computer system 104 and/or communication module 103
for further processing. The loudspeaker 406 is used to produce pleasant and/or warning
sounds for the user and to provide information and instructions to the user. The microphone
404 and/or loudspeaker 406 can also be used in connection with an acoustic location system
to locate the user using acoustic waves. In an acoustic location system, the microphone 404
and/or loudspeaker 406 communicate acoustically with acoustic sources or sensors placed
about the house or yard to locate the user. The vibrator can be used in a manner similar to a
vibrator on a cellular telephone to alert the user without disturbing other people in the area.
The vibrator can also be used to alert the user to abmormal or potentially dangerous
conditions (e.g., off course, approaching a stairwell, etc.). Blind people tend to rely more on
their sense of hearing than sighted people. Thus, in one embodiment, the vibrator can be
configured to provided different types of vibrations (e.g., different frequency, different
intensity, different patterns, etc.) to send information to the user without interfering with the
user’s hearing.

10028] The RF system 402 communicates with the computer network 104 either
directly or through repeaters. In one embodiment, the RF system 402 provides two-way
communications such that the communication module 103 can send information to the
computer system 104 and/or cell phone 108 and receive instructions from the computer
system 104 and/or cell phone 108. In one embodiment, the computer system 104 and/or
communication module 103 and the cell phone 108 communicate using a handshake
protocol, to verify that data is received.

[0029] In Figure 4, the communication module 103 includes one or more location
and tracking systems, such as, for example, a GPS location system 402, an IMU 403, etc. The
tracking systems can be used alone or in combination to ascertain the location of the user and

to help the user navigate to a desired location. The GPS location system 402 and IMU 403 are
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provided to the processor 401 and powered by the power source 408. The processor 401
controls operation of the GPS location system 402, the IMU 403, etc., and controls when the
power source delivers power to the location and tracking systems. One or more biometric
sensors 409 (e.g., temperature sensors, pulserate sensors, etc.) are provided to the processor
401. In one embodiment, one or more RFID tags with biometric sensors are implanted in the
user and the biometric sensors 409 includes an RFID tag reader to read the implanted sensors.
In one embodiment, one or more devices, such as, for example, pacemakers, etc. are
implanted in the user and the biometric sensors 409 includes the capability to communicate

with the one or more medical devices.

[0030] In one embodiment, the RF system 402 includes a receive capability to
recetve radio location signals from one or more radio location transmitters as part of a radio
location system.

[0031] The microphone 404 can be used to allow the user to send voice
commands to the system 100, to talk on the cellular telephone 108, to record voice messages,

etc.

[0032] The communication module 103 sends low-battery warnings to the
computer system 104 and/or to the user.

[0033] Figure 5 is a block diagram of the ear module 160. The module 160
includes the microphone 304, the speaker 306 and the RF system 309 provided to the
processor 301. In one embodiment, the module 160 includes, or 1s similar to, a bluetooth
headset for a cellular telephone in that it provides audio communication with the
communication module 103 and/or cellular telephone 108. In one embodiment, the headset
160 also mcludes a camera 390 provided to the processor 301.

[0034] The various location systems have benefits and drawbacks. In one
embodiment, the system 100 uses a combination of one or more ot a GPS system, an IMU,
and/or a radio-location system to locate the user. One or more of these systems are used
synergistically to locate the user, to allow the user to keep track of distance traveled, and to

help the user navigate to a desired location.

[0035] The IMU 403 uses one or more accelerometers and/or gyroscopes to sense

motion of the communication module. The motion can be integrated to determine location.
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The IMU 403 provides relatively low power requirements and relatively hi gh short-term
accuracy. The IMU provides relatively lower long-term accuracy. An Inertial Motion Units
(IMU) unit will work indoors or outdoors, and typically consumes less power than other
location systems. However, IMU systems are prone to drift over time and tend to lose
accuracy 1if not recalibrated at regular intervals. In one embodiment, the IMU is recalibrated
from time to time by using data from one or more of the RFID tags, GPS, acoustic, IR, and/or
RF location systems. In one embodiment, the IMU 403 is used to reduce power requirements
for the GPS, IR, and/or RF location systems. In one embodiment, the GPS, IR, and/or RF
location systems are placed in a low-power or standby mode when the IMU 403 senses that
the communication module 103 is motionless or relatively motionless. If the IMU 403 senses
that the communication module 103 is relatively motionless (e.g., motionless or moving at a
relatively low velocity) then the user is either not moving or is moving slowly enough that
tracking 1s not immediately needed. In one embodiment, the IMU 403 is a 4-axis system and
thus, motion of the communication module 103 in any direction is sensed as motion and can
be used to activate one or more of the other sensing systems. Thus, for example, if the user
has been lying down and then stands up, the “up” motion will be sensed by the IMU 403 and
the communication module will activate one or more tracking systems.

[0036] In one embodiment, the system 100 assumes that the user will not move at
a relatively constant and relatively low velocity for any significant length of time. Thus, in
one embodiment, the IMU self-calibrates to a constant offset error (e.g., a constant slope in
the X, Y or Z direction) and a deviation from that constant X, Y offset error (e.g., a change in
slope) 1s recognized as a movement by the user.

[0037] In one embodiment, the IMU 403 1s at least a 2-axis IMU that senses
motion in at least two directions. In one embodiment, the IMU 403 is at least a 4-axis IMU
that senses motion in at least three directions. In one embodiment, the IMU provides data
used to determine the gait of the user, such as, for example, running, walking, going upstairs,
going downstairs, stumbling, limping, etc.

[0038] The IMU can be used alone or in combination with other tracking devices
to obtain feedback on the motion of the user. Thus, for example, if the user has indicated a

desire to go to room 25 of a building, the information system can provide guidance
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information to help the user. In one embodiment, guidance information includes instructions
(e.g., turn left, walk straight ahead 40 feet, etc.). In one embodiment, guidance information
can include audio tone information reminiscent of an airplane glideslope information system.
Thus, for example, the information system can play a tone in the left ear (or couple sound
into the bones of the left side of the body ) if the user is veering too far left. In one
embodiment, the tones become louder as the informational error increases.

[0039] The IMU 403 can measure both dynamic acceleration as well as static
acceleration forces, including acceleration due to gravity, so the IMU 403 can be used to
measure tilt as well as horizontal and vertical motion. When the IMU 403 is oriented so both
the X and Y axis are parallel to the earth's surface, it can be used as a two axis tilt sensor with
a roll and pitch axis. Ninety degrees of roll would indicate that the user is lying on its side. In
- addition, when the IMU 403 indicates no movement at all, regardless of the orientation of the
user, the user 1s asleep or mactive and the system is powered down, as described above. Thus,
the IMU 403 can detect when the user 1s not standing.

[0040] The Global Positioning System (GPS) is accurate but often does not work
well indoors, and sometimes does not have enough vertical accuracy to distinguish between
floors of a building. GPS receivers also require a certain amount of signal processing and
such processing consumes power. In a limited-power device such as the communication
module 103, the power consumed by a GPS system can reduce battery lite. However, GPS
has the advantages of being able to operate over a large area and 1s thus, particularly useful
when locating a user that has escaped a confined area or is out of the range of other locating
systems.

0041} GPS tends to work well outdoors, but poorly inside buildings. Thus, 1n one
embodiment, the system 100 uses GPS in combination with the IMU and/or in combination
with RFID tags when such tags are available. Thus, using the system 100, the user can
navigate through a first building, exit the building and walk to a second building, and then
navigate through the second building. The system 101 can use different information systems
during different portions of the user’s journey.

[0042] In one embodiment, a building includes a data port near the entrance that

provides information to the system 100 regarding the map of the building. When the user

~10)-
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enters the building, the system 100 obtains the building map information from the data port
so that the user can navigate through the building. In one embodiment, the map information
provided by the data port includes dynamic information, such as, for example, construction
areas, restrooms closed for cleaning, etc.

(0043} In one embodiment, the GPS system 402 operates in a standby mode and
activates at regular intervals or when instructed to activate. The GPS system can be instructed
by the computer 104 and/or to the user or the communication module to activate. When
activated, the GPS system obtains a position fixed on the user (if GPS satellite signals are
available) and updates the IMU. In one embodiment, a GPS system is also provided to the
computer system 104 and/or communication module 103. The computer system uses data
from 1ts GPS system to send location and/or timing data to the GPS system 402 in the
communication module 103 allowing the GPS system 402 to warm start faster, obtain a fix
more quickly, and therefore, use less power. .

[0044] In one embodiment, the system 100 uses the ambient sensors 411 to
monittor ambient conditions such as, for example, temperature, humidity, sunlight, etc.

[0045] In one embodiment, one or more of the wearable modules of the system
100 includes an RF communication system for communication. Thus, the discussion that
follows generally refers to the communication module 103 as an example, and not by way of
limitation. Similarly, the discussion below generally refers to the computer 104 by way of
example, and not limitation. It will also be understood by one of ordinary skill in the art that
repeaters 113 are useful for extending the range of the communication module 103 but are
not required in all configurations. It will also be understood that the computer 104 can be a
computer network, a laptop computer, a handheld computer, a personal digital assistant, a
cellular telephone, etc.

[0046] In one embodiment, the communication module 103 has an internal power
source (e.g., battery, solar cell, fuel cell, etc.). In order to conserve power, the communication
module 103 is normally placed in a low-power mode. In one embodiment, the
communication module 103 provides bi-directional communication and is configured to
receive data and/or instructions from the other modules. Thus, for example, the computer 104

can instruct the communication module 103 to perform functions, to go to a standby mode, to

-11-
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wake up, to report battery status, to change wake-up interval, to run self-diagnostics and
report results, etc. In one embodiment, the communication module 103 reports its general
health and status on a regular basis (e.g., results of self-diagnostics, battery health, etc.).

[0047] In one embodiment, the communication module 103 samples, digitizes,
and stores audio data from the microphone 304 when such data exceeds a volume threshold
and/or when other sensors indicate that the audio data should be digitized and stored. For
example, when sending voice commands, the user can press a button on the keypad 433 to
indicate that a voice command is being given. The user can also use the keypad 433 to enter
commands to the communication module 103. |

[0048] In one embodiment, the communication module 103 provides two wake-
up modes, a first wake-up mode for taking sensor measurements (and reporting such
measurements 1 deemed necessary), and a second wake-up mode for listening ifor
instructions from the central computer 104 and/or to the keyboard 433. The two wake-up
modes, or combinations thereof, can occur at different imntervals.

[0049] In one embodiment, the communication module 103 use spread-spectrum
techniques to communicate with the modules of the system 100. In one embodiment, the
communication module 103 uses Code Division Multiple Access (CDMA) techniques. In one
embodiment, the communication module 103 uses frequency-hopping spread-spectrum. In
one embodiment, the communication module 103 uses Bluetooth communication techniques.
In one embodiment, the communication module 103 uses a combination of techniques to toke
to the various modules of the system 101, the cellular telephone 108, the computer 104, etc.

[0050] In one embodiment, an embedded RFID tag in the user includes one or
more biometric sensors to allow the system 101 to monitor the health and condition of the
user. In one embodiment, the embedded RFID tags include a temperature sensor to allow the
monitoring system to monitor the user’s temperature. In one embodiment, the embedded
RFID tag includes one or more biometric sensors to measure the user’s health and well-being,
such as for example, temperature, blood pressure, pulse, respiration, blood oxygenation, etc.

[0051] Radio frequency identification, or RFID, is a generic term for technologies
that use radio waves to identify people or objects. There are several methods of 1dentification,

but the most common is to store a serial number that identifies a person or object, and
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perhaps other information, on a microchip that is attached to an antenna (the chip and the
antenna together are called an RFID transponder or an RFID tag). The antenna enables the
chip to transmit the identification information to a reader. The reader converts the radio
waves reflected back from the RFID tag into digital information that can then be passed on to
computers that can make use of it.

[0052] An RFID system includes a tag, which is made up of a microchip with an
antenna, and an interrogator or reader with an antenna. The reader sends out electromagnetic
waves. The tag antenna is tuned to receive these waves. A passive RFID tag draws power
from field created by the reader and uses it to power the microchip’s circuits. The chip then
modulates the waves that the tag sends back to the reader and the reader converts the new
waves into digital data.

[0053] Radio waves travel through most non-metallic materials, so they can be
embedded 1n packaging or encased in protective plastic for weather-proofing and greater
durability. RFID tags have microchips that can store a unique serial number for every product
manufactured around the world.

[0054] Active RFID tags have a battery, which is used to run the microchip's
circuitry and to broadcast a signal to a reader (the way a cell phone transmits signals to a base
station). Passive tags have no battery. Instead, they draw power from the reader, which sends
out electromagnetic waves that induce a current in the tag's antenna. Semi-passive tags use a
battery to run the chip's circuitry, but communicate by drawing power from the reader. Active
and semi-passive tags are useful for tracking high-value goods that need to be scanned over
long ranges, such as railway cars on a track, but they cost relatively more. Passive RFID tags
cost less than active or semi-active tags.

[0055] In one embodiment, the communication module 103 and/or the shoe-
mounted module 105 can be used in connection with the cell phone 108. Although the
earpiece 160 can also be provided with an answer button, the earpiece 160 does not typically
have a display to show caller information and thus, does not provide a convenient method for
call screening. In one embodiment, the communication module 103 and/or the shoe-mounted
module 105 receives a message from the cell phone 108 when an incoming call is detected.

Information, such as, for example, the caller's telephone number, name, picture, etc., is
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displayed on the communication module 103 and/or the shoe-mounted module 105. In one
embodiment, if the user wishes to receive the call, the user can press a button on the
communication module 103 to cause the communication module 103 to send an answer
command to the cell phone 108. In one embodiment, if the user wishes to receive the call, the
user can press a button on the earpiece 160 to send an answer command to the cell phone
108. In one embodiment, if the user wishes to receive the call, the user can use a wrist motion
(e.g., a flick of the wrist, etc.) to cause the communication module 103 to send an answer
command to the cell phone 108. In one embodiment, if the user wishes to receive the call, the
user can use a detined foot tap (e.g., single tap, double tap, sideways tap, etc.) or foot motion
to cause the shoe-mounted module 105 to send an answer command to the cell phone 108.
Once the call 1s answered, the user can communicate with the cell phone 108 through the
earpiece 100, through a hand-free module (e.g., a hands-free microphone and speaker
mounted in a vehicle, office, etc.), and the like. This allows the user to screen calls without
having to pull the cell phone 108 from a pocket, purse, briefcase, etc.

[0056] Although various embodiments have been described above, other
embodiments will be within the skill of one of ordinary skill in the art. Thus, for example,
although the above disclosure describes communication using a Bluetooth protocol, such
description is used by way of example, and not by way of limitation. One of ordinary skill in
the art will recognize that other wireless and/or wired communication protocols and
techniques can be used with Bluetooth and/or in the alternative. The invention is limited only

by the claims that follow.
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WHAT IS CLAIMED IS:

1. An apparatus conﬁguréd to be worn by a user comprising:

a receiver configured to receiving caller identification information from a
cellular telephone; and

a display configured to display said caller identification information, said

display configured such that said caller identification information can be viewed

while said module is being worn by the user.

2. The apparatus of Claim 1, wherein said apparatus is configured to be worn on
the wrist.

3. The apparatus of Claim 1, wherein said apparatus is configured to be provided
to a shoe.

4 The apparatus of Claim 1, wherein said apparatus is configured to be attached
to clothing.

3. The apparatus of Claim 1, further comprising a clock module configured to

display time of day on said display.

6. The apparatus of Claim 1, further comprising a calendar module configured to

display calendar information on said display:.

7. The apparatus of Claim 1, further comprising a satellite navigation receiver.

3. The apparatus of Claim 1, further comprising an inertial motion unit

configured to detect motion of said apparatus.

. The apparatus of Claim 8, wherein said apparatus is configured to send an

answer command to said cellular telephone when a prescribed motion is detected.
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10. The apparatus of Claim 1, further comprising a camera.
11. The apparatus of Claim 1, further comprising a vibrator.
12.  The apparatus of Claim 1, further comprising at least one biometric sensor.
13.  The apparatus of Claim 12, wherein said biometric sensor comprises a

temperature sensor.

14. The apparatus of Claim 12, wherein said biometric sensor is configured to

read an RFID sensor embedded 1n the user.

15.  The apparatus of Claim 12, wherein said biometric sensor is configured to

communicate with an embedded medical device.

16.  The apparatus of Claim 1, further comprising at least one ambient condition

SCIISOT.

17.  The apparatus of Claim 16, wherein said ambient condition sensor comprises

a temperature sensor.

18.  The apparatus of Claim 16, wherein said ambient condition sensor comprises

a humidity sensor.

19.  The apparatus of Claim 16, wherein said ambient condition sensor comprises

an air-pressure Sensor.
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20.  The apparatus of Claim 1, further comprising an inertial motion unit

configured to detect motion of said apparatus and to compute distance walked according to

said motion.

21.  An apparatus comprising:
a POWer Source;

a processor; and

a display provided to a shoe such that said display can be see by a wearer of

the shoe, said processor configured to compute a time of day and to show said time of

day on said display.

22.  The apparatus of Claim 21, further comprising a vibrator, said processor

configured to use said vibrator to alert the wearer.

23.  The apparatus of Claim 21, further comprising a wireless receiver configured

to receive mformation from a cellular telephone.

24.  The apparatus of Claim 21, further comprising a wireless receiver configured
to receive caller identification information from a cellular telephone, and wherein said

processor 1s configured to show said caller identification information on said display.

25.  The apparatus of Claim 21, further comprising a radio navigation receiver, and

wherein said processor is configured to show navigation information on said display:.

26.  The apparatus of Claim 21, said processor further configured to display

calendar information on said display.

27.  The apparatus of Claim 21, further comprising a satellite navigation receiver.
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28.  The apparatus of Claim 1, further comprising an inertial motion unit

configured to detect motion of said apparatus.

29.  The apparatus of Claim 28, wherein said apparatus 1s configured to send an

answer command to a cellular telephone when a prescribed foot motion is detected.

30.  The apparatus of Claim 21, further comprising at least one biometric sensor.

31.  The apparatus of Claim 21, further comprising at least one ambient condition
SEensor.

32.  The apparatus of Claim 1, further comprising an inertial motion umit

configured to detect motion of said apparatus and to compute distance walked according to

said motion.
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