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FIG. 4
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FIG. 6A
TIME AND POSITION BIO- KINETIC
DATE INFORMATION | INFORMATION | INFORMATION
718/2007
1905 PL1 L1 M1
71812007
1210 PL2 L2 M2
71812007
1915 PL3 L3 M3
FIG. 6B
TNEAND | POSIION | ~ BO- | KINETIC | AVIAR:
DATE | INFORMATION | INFORMATION | INFORMATION | FERIED.
718/2007
19:05 PL1 L1 M1 C1
718/2007
1910 PL2 L2 M2 C2
718/2007
1915 PL3 L3 M3 C3




Patent Application Publication

F201
REPRODUCING

Feb. 12,2009 Sheet 7 of 18

FIG. 7

NO

US 2009/0040231 A1

OPERATION?
YES

DISPLAY IMAGE FOR PROMPTING
USER TO ENTER REPRODUCING
CRITERION

F203
REPRODUCING

NO

~-F202

CRITERION
ENTERED?

EXTRACT DATATO BE REPRODUCED

FROM AMONG ITEMS OF
STORED DATA

F206
~

REPRODUCING AND DISPLAYING
PROCESS

‘ F207
NO

YES

REPRODUCING TERMINATION
PROCESS

- F205

YES

F209
rJ

TERMINATE DISPLAYING IMAGE FOR
PROMPTING USER TOENTER
REPRODUCING CRITERION

~-F208

A 4

O



Patent Application Publication  Feb. 12,2009 Sheet 8 of 18 US 2009/0040231 A1

FIG. 8A
32 30 33
— " A N\
s | & rgrsecrionmx 142
12:05 H
J%J%(? ’ SECOND STREET IN XX

e ’% IN FRONT OF XX STATION
FIG. 8B

A 14a

- 30




US 2009/0040231 A1

Feb. 12,2009 Sheet 9 of 18

Patent Application Publication

00¢ ™

SNLVHVYddV
AV1dSId

0L™

SNLVYVYddY
d3IAH3S

09

SNIVYVddY |~00L
ONILLINSNVYHL

SNLVYYddY
ONILLINSNwL [~ 00}

6 Ol



US 2009/0040231 A1

09 Y4OML3N

Feb. 12,2009 Sheet 10 of 18

Patent Application Publication

L) 0}
~ ~
MITIONINO
LINN LN
81 ~NOILYDININAOD J5VHOLS NSV
TN TN
LINN ONLLNNO LN 1NN
3 VGONV-3NIL NOLVEdO T BN | 40SN3S 018
= ~ ~ ~ ~
Gl oL} el ZL 1
00}

0L "Old



Patent Application Publication  Feb. 12,2009 Sheet 11 of 18  US 2009/0040231 A1

FIG. 11
10
73 71
c r
NETWORK
<> | COMMUNICATION N RORK
ONIT
SERVERCONTROLLER ~ [~72
BIO-AND-KINETIC-
74 | INFORMATION INFORMATION (75
MANAGEMENT UNIT AL
AVATAR-
INFORMATION (.76
STORAGE UNIT

MAP DATABASE |~.77




PLLC
/

=
m C
5 JONIOLS VLV
S LIE™ |-NOILYOINNWINOD
o
LINN 3OVH0LS
= 812 912 102
- = = =
” 1INN LINN Y¥3TI0Y.INOD
= 17| NOILVDINNWNOD NOILYH3dO W3L1SAS
=
g
= 1INN
£ Phe™  AvidsIa
£ 002
<
g ¢l 9Ol
=™



2

s NOILYOd

= /12 3OVI0LS VIva

2 -NOILYDINNWINOD

”

o

% 3svaviva m__,_%@w%m

5 oL M ™ v NOILVWIOINI [~ BLIC

“ HVLIVAV

g L™

= 8lL¢ 1INN FOVHOILS 917 107
= ! Y ~J
] LINN YITIOYLN
k ~1— | NOLLYIINNNOD NOITAEAO AR
c

=

W

= iz~ LN

£ AV1dSIa

B 00z

g €L 9Ol

=™




Patent Application Publication  Feb. 12,2009 Sheet 14 of 18  US 2009/0040231 A1

FIG. 14
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INFORMATION PROCESSING APPARATUS,
SYSTEM, AND METHOD THEREOF

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present invention contains subject matter
related to Japanese Patent Application JP 2007-204114 filed
in the Japanese Patent Office on Aug. 6, 2007, the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to information pro-
cessing apparatuses, systems, and methods thereof, and more
particularly, to the technique of displaying avatars in accor-
dance with bio-information and kinetic information of a user
and other persons.

[0004] 2. Description of the Related Art

[0005] Japanese Unexamined Patent Application Publica-
tion No. 2006-126891 discloses the technique relating to
transmitting bio-information over a network.

[0006] Japanese Unexamined Patent Application Publica-
tion Nos. 2006-34803, 2006-87829, 2003-79591, and 2004-
194996 each describe an apparatus for displaying various
types of bio-information.

[0007] Japanese Unexamined Patent Application Publica-
tion No. 2007-11391 discloses a map generating system of
extracting a user’s subjective information and mapping the
information on a map.

SUMMARY OF THE INVENTION

[0008] No systems of easily and clearly presenting bio-
information and kinetic information of a user and other per-
sons or situations estimated from these items of information
have been proposed yet.

[0009] In particular, detected results of bio-information
such as the heart rate or blood pressure have generally been
shown using numerals or graphs. However, this is targeted at
professionally trained people with knowledge in the medical
field and is not a simple way of presenting such information.
[0010] Itis desirable to display bio-information and kinetic
information of a user and other persons or situations esti-
mated from these items of information in a manner that
enables general people other than professionals to easily
understand these items of information or situations estimated
therefrom, thereby creating various applications.

[0011] An information processing apparatus according to
an embodiment of the present invention includes the follow-
ing elements: bio-information obtaining means for obtaining
bio-information of a subject (e.g., a person); kinetic-informa-
tion obtaining means for obtaining kinetic information of the
subject; and control means for determining an expression or
movement of an avatar on the basis of the bio-information
obtained by the bio-information obtaining means and the
kinetic information obtained by the kinetic-information
obtaining means and performing a control operation so that
the avatar with the determined expression or movement is
displayed.

[0012] The bio-information obtaining means may be a bio-
information detecting unit configured to detect bio-informa-
tion, and the kinetic-information obtaining means may be a
kinetic-information detecting unit configured to detect
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kinetic information. That s, the information processing appa-
ratus itself has the function of detecting bio-information and
kinetic information.

[0013] The bio-information obtaining means and the
kinetic-information obtaining means may be communication
units configured to receive bio-information and kinetic infor-
mation, respectively, from an external apparatus. That is, the
bio-information obtaining means and the kinetic-information
obtaining means may obtain bio-information and kinetic
information, respectively, using a communication function.

[0014] The information processing apparatus may further
include display means for displaying an image. The control
means may perform a control operation so that the avatar is
displayed on the display means.

[0015] The information processing apparatus may further
include position-information obtaining means for obtaining
position information; and map-image obtaining means for
obtaining map image data. The control means may control, on
the basis of the position information obtained by the position-
information obtaining means, the map-image obtaining
means to obtain map image data to display a map image and
may perform a control operation so that the avatar is displayed
at a position in accordance with the position information on
the map image.

[0016] The control means may perform, when the bio-in-
formation obtaining means and the kinetic-information
obtaining means obtain bio-information and kinetic informa-
tion, respectively, a display control operation to display the
avatar with the expression or movement determined on the
basis of the bio-information and the kinetic information. That
is, the avatar is displayed in real-time on the basis of the just
obtained bio-information and kinetic information.

[0017] The information processing apparatus may further
include saving means for saving information. The control
means may cause, when the bio-information obtaining means
and the kinetic-information obtaining means obtain bio-in-
formation and kinetic information, respectively, the saving
means to save the obtained bio-information and kinetic infor-
mation or avatar-related information indicating the expres-
sion or movement of the avatar, the expression or movement
being determined on the basis of the obtained bio-information
and kinetic information.

[0018] In that case, the control means may read the bio-
information and the kinetic information or the avatar-related
information from the saving means under a predetermined
condition and perform a display control operation so that the
avatar is displayed using the read bio-information and kinetic
information or the read avatar-related information. That is,
the avatar can be displayed on the basis of bio-information
and kinetic information obtained in the past.

[0019] The bio-information may include information indi-
cating at least one of the pulse rate, heart rate, electrocardio-
graphic signal, electromyogram, breathing (e.g., the rate and
depth of breathing and the amount of ventilation), perspira-
tion, galvanic skin response (GSR), blood pressure, satura-
tion of pulse oximetry oxygen (SpO2), skin surface tempera-
ture, brain wave (e.g., o wave, [} wave, 0 wave, and d wave
information), blood flow change (change in the flow of blood
such as cerebral blood or peripheral blood detected using
near-infrared spectroscopy), temperature, and status of eyes
(status of pupils, movement of eyes, blink, etc.).

[0020] The kinetic information may be information indi-
cating at least one of a still state, a walking state, a running
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state, an exercising state (e.g., shaking or jumping), and
movement of abody element (e.g., thehead, arm, leg, hand, or
finger).

[0021] According to another embodiment of the present
invention, thereis provided an information processing system
including a transmitting apparatus; and an information pro-
cessing apparatus. The transmitting apparatus includes bio-
information detecting means for detecting bio-information of
a subject (e.g., a person who is wearing the transmitting
apparatus), kinetic-information detecting means for detecting
kinetic information of the subject, and transmitting means for
transmitting and outputting the bio-information detected by
the bio-information detecting means and the kinetic informa-
tion detected by the kinetic-information detecting means. The
information processing apparatus includes communication
means for communicating information, and control means for
causing the communication means to receive bio-information
and kinetic information, determining an expression or move-
ment of an avatar on the basis of the bio-information and
kinetic information received by the communication means,
and performing a control operation so that the avatar with the
determined expression or movement is displayed.

[0022] The information processing system may further
include a server apparatus including storage means for stor-
ing bio-information and kinetic information. The transmit-
ting means of the transmitting apparatus may transmit the
bio-information and the kinetic information to the server
apparatus. The server apparatus may store the transmitted
bio-information and kinetic information in the storage means.
The communication means of the information processing
apparatus may receive the bio-information and kinetic infor-
mation stored in the storage means of the server apparatus.

[0023] Alternatively, the communication means of the
information processing apparatus may receive avatar-related
information indicating the expression or movement of the
avatar, the expression or movement being determined on the
basis of the bio-information and kinetic information stored in
the storage means of the server apparatus.

[0024] According to another embodiment of the present
invention, there is provided an information processing
method including the steps of obtaining bio-information of a
subject (e.g., a person); obtaining kinetic information of the
subject; determining an expression or movement of an avatar
on the basis of the obtained bio-information and kinetic infor-
mation; and performing a control operation so that the avatar
with the determined expression or movement is displayed.

[0025] According to the embodiments of the present inven-
tion, an avatar with an expression or movement determined on
the basis of bio-information and kinetic information is dis-
played for a user. The avatar is assumed to be, for example, an
image of a personified animal or object or an animated image
of a person. By determining the expression or movement of
the avatar on the basis of bio-information and kinetic infor-
mation, the person’s state such as the state of movement,
health, or emotion can be represented.

[0026] According to the embodiments of the present inven-
tion, the state of a person (such as a user or another person)
serving as a subject can be represented using the expression or
movement of a displayed avatar. Accordingly, a person hav-
ing no technical background can easily know the person’s or
another person’s state. By displaying an image representing
the state of a person, various applications can be realized,
including an application for managing the person’s health, a
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communications application, and an application for enhanc-
ing the feeling of delight at viewing images displayed on
various apparatuses.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 11is a block diagram of an information display
apparatus according to an embodiment of the present inven-
tion;

[0028] FIG. 2 is block diagram of another example of the
information display apparatus according to the embodiment;
[0029] FIGS.3A to 3F areillustrations of avatars according
to the embodiment;

[0030] FIG. 4 is a flowchart of a process of displaying an
avatar according to the embodiment;

[0031] FIGS. SA and 5B are illustrations of examples of
displayed avatars according to the embodiment;

[0032] FIGS. 6A and 6B areillustrations of recording states
of bio-information and the like according to the embodiment;
[0033] FIG. 7isaflowchart of a process of reproducing and
displaying an avatar according to the embodiment;

[0034] FIGS. 8A and 8B are illustrations of examples of
reproduced and displayed avatars according to the embodi-
ment;

[0035] FIG. 9 is a diagram of an information processing
system according to the embodiment;

[0036] FIG. 10 is a block diagram of a transmitting appa-
ratus according to the embodiment;

[0037] FIG. 11 is a block diagram of a server apparatus
according to the embodiment;

[0038] FIG. 12 is a block diagram of a display apparatus
according to the embodiment;

[0039] FIG. 13 is ablock diagram of another example of the
display apparatus according to the embodiment;

[0040] FIG. 14 is a flowchart of a process of transmitting
bio-information and the like to the server apparatus according
to the embodiment;

[0041] FIG. 15 is an illustration of storage states of bio-
information and the like in the server apparatus according to
the embodiment;

[0042] FIG. 16 is a flowchart of a process of transmitting
data to the display apparatus and displaying an image repre-
sented by the data according to the embodiment;

[0043] FIG. 17 is a flowchart of another example of the
process of transmitting data to the display apparatus and
displaying an image represented by the data according to the
embodiment; and

[0044] FIG. 18is an illustration of an example of displayed
avatars of a user and another person.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0045] Embodiments of the present invention are described
below. Descriptions are given in the following order:

1. Displaying Avatar Based on User’s Bio- and Kinetic Infor-
mation

1-1 Structure of Information Display Apparatus
1-2 Process of Displaying Avatar in Real-Time

1-3 Process of Reproducing and Displaying Avatars as State
History
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2. Displaying Avatar Based on Another Person’s Bio- and
Kinetic Information

2-1 System Configuration

2-2 Structure of Transmitting Apparatus

2-3 Structure of Server Apparatus

2-4 Structure of Display Apparatus

2-5 System Operation for Displaying Avatar

3. Displaying Avatars Based on User’s and Another Person’s
Bio- and Kinetic Information

4. Advantages and Modifications of Embodiment

1. Displaying Avatar Based on User’s Bio- and
Kinetic Information

1-1 Structure of Information Display Apparatus

[0046] Referring to FIG. 1, the structure of an information
display apparatus 1 is described. The information display
apparatus 11s an apparatus carried by a user. The information
display apparatus 1 displays, on its display screen, an avatar
based on bio- and kinetic information of the user carrying the
information display apparatus 1.

[0047] The information display apparatus 1 may be, for
example, an apparatus with a glasses-type display and worn
on the head of the user. Alternatively, the information display
apparatus 1 may be a watch-type apparatus and worn on the
wrist of the user. Alternatively, the information display appa-
ratus 1 may be an apparatus having a shape and size suitable
for being carried by the user, such as a cellular phone or a
personal digital assistant (PDA). Further, the information dis-
play apparatus 1 may be provided as an internal function
which is included in a cellular phone or a PDA and serves as
the information display apparatus 1.

[0048] The information display apparatus 1 includes a sys-
tem controller 10, a bio-sensor unit 11, a kinetic sensor unit
12, a position detecting unit 13, a display unit 14, a time-and-
date counting unit 15, an operation unit 16, a storage unit 17,
and a communication unit 18.

[0049] The system controller 10 is implemented by, for
example, a microcomputer including a central processing unit
(CPU), a read-only memory (ROM), a random access
memory (RAM), a non-volatile memory, and an interface.
The system controller 10 controls the overall information
display apparatus 1.

[0050] On the basis of an internal operation program, the
system controller 10 controls the components of the informa-
tion display apparatus 1 to perform a display operation based
on bio- and kinetic information.

[0051] The bio-sensor unit 11 detects a user’s bio-informa-
tion. Bio-information includes, for example, the pulse rate,
heart rate, electrocardiographic signal, electromyogram,
breathing (e.g., the rate and depth of breathing and the amount
of ventilation), perspiration, galvanic skin response (GSR),
blood pressure, saturation of pulse oximetry oxygen (Sp02),
skin surface temperature, brain wave (e.g., a wave, 3 wave, 0
wave, and d wave information), blood flow change (change in
the flow of blood such as cerebral blood or peripheral blood
detected using near-infrared spectroscopy), temperature, and
status of eyes (status of pupils, movement of eyes, blink, etc.).
[0052] For example, the GSR, temperature, skin surface
temperature, electrocardiogram response, electromyogram
heart rate, pulse rate, blood flow, blood pressure, brain wave,
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or perspiration can be detected using, for example, a sensor in
contact with the skin of a subject. The brain wave can be
detected using a sensor in contact with and worn on the head
of a subject.

[0053] A sensor that detects the eyes of a user can be imple-
mented by, for example, an imaging unit that captures an
image of the user’s eyes. In this case, the image of the user’s
eyes captured by the imaging unit is analyzed to detect the
viewing direction, focal length, dilation of the pupils, the
fundus pattern, and the movement of the eyelids. Alterna-
tively, the sensor can be implemented by a light-emitting unit
that emits light to the eyes of the user and a light-receiving
unit that receives light reflected from the eyes. For example,
the thickness of the crystalline lens of the user can be detected
from a received light signal.

[0054] The bio-sensor unit 11 outputs detection result
information obtained by these necessary sensors to the sys-
tem controller 10.

[0055] The kinetic sensor unit 12 detects the user’s kinetic
information. Kinetic information includes, for example,
information indicating the user’s state, such as a still, walk-
ing, or running state, information indicating an exercising
state (shaking, jumping, walking/running rhythm, the center
of gravity, etc.), or information indicating the movement of
the user’s body elements including the head, arms, legs,
hands, and fingers.

[0056] These items of kinetic information can be detected
using an acceleration sensor, a gyro (angular-velocity sen-
sor), a vibration sensor, and the like. That is, when an accel-
eration sensor or a gyro is provided, for example, the move-
ment of the entire body, head, neck, arms, and legs can be
detected as signals in accordance with the user’s movement.
When detecting the movement of arms or legs, an accelera-
tion sensor or a gyro may be worn on the user’s arms or legs.
[0057] The kinetic sensor unit 12 outputs detection result
information obtained by the acceleration sensor and the like
to the system controller 10.

[0058] The position detecting unit 13 is, for example, a
Global Positioning System (GPS) receiver. The GPS receiver
receives radio waves from GPS satellites and outputs latitude
and longitude information indicating the current position to
the system controller 10.

[0059] Alternatively, the position detecting unit 13 may use
wireless fidelity (WiF1) or a position information service pro-
vided by a cellular phone company.

[0060] The time-and-date counting unit 15 constantly per-
forms a time-and-date counting operation and counts the
seconds, minutes, hours, days, months, and years.

[0061] The operation unit 16 is provided as an operation
unit including keys and/or a dial used by the user of the
information display apparatus 1 to enter various operations.
Alternatively, the display unit 14 includes a touch panel, and
this touch panel may be touched and operated as the operation
unit 16.

[0062] Forexample, the operation unit 16 may be operated
to enter operations such as power on/off operations, display-
related operations (e.g., operations to select a display mode or
perform display adjustment), various setting operations, and
further, an operation to display a state history of the past,
which is described later.

[0063] The system controller 10 performs a necessary con-
trol process based on operation information from the opera-
tion unit 16.
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[0064] Since the information display apparatus 1 in this
exampleincludes the bio-sensor unit 11 and the kinetic sensor
unit 12, the user’s intended actions may be detected from bio-
and kinetic information detected by the bio-sensor unit 11 and
the kinetic sensor unit 12, and the system controller 10 may
determine that the user’s intended actions as entered opera-
tion information.

[0065] Forexample, when the user taps the user’s fingers on
the information display apparatus 1, the acceleration sensor
or vibration sensor of the kinetic sensor unit 12 may detect
this tapping, and the system controller 10 may recognize this
tapping as a user operation.

[0066] Alternatively, when the user rotates the head or
shakes the neck, the acceleration sensor or angular-velocity
sensor may detect this rotation or shaking, and the system
controller 10 may recognize this rotation or shaking as a user
operation.

[0067] Alternatively, the bio-sensor unit 11 may detect the
movement of the user’s eyes, and the system controller 10
may recognize this movement (change in the viewing direc-
tion or blinking) which serves as the user’s intended action as
a user operation.

[0068] Thecommunication unit 18 performs data transmis-
sion/reception with an external apparatus. The communica-
tion unit 18 is only necessary to be connected to a network via
cable or wirelessly and to perform communication. For
example, the communication unit 18 may perform commu-
nication over a network in a system shown in FIG. 9, which is
described later, or may directly communicate data with
another apparatus.

[0069] Under control of the system controller 10, the stor-
age unit 17 records (saves) various items of data and repro-
duces (reads) recorded data.

[0070] The storage unit 17 may be implemented by a fixed
memory, such as a RAM or a flash memory, or may be
implemented by, for example, a hard disk drive (HDD).
[0071] Alternatively, the storage unit 17 may be imple-
mented by, besides an internal recording medium, a read/
write drive corresponding to recording media such as portable
recording media, such as a memory card including a fixed
memory, an optical disk, a magneto-optical disk, and a holo-
gram memory.

[0072] Alternatively, the storage unit 17 may include both
types, namely, an internal-type memory such as a fixed
memory or HDD and a read/write drive corresponding to
portable recording media.

[0073] Inthis example, the storage unit 17 includes storage
areas serving as, more particularly, an avatar-information
storage portion 17a, a detected-information storage portion
17h, a map database 17¢, and a communication-data storage
portion 17d.

[0074] The avatar-information storage portion 17a stores
items of image data serving as avatars to be displayed. For
example, the avatar-information storage portion 17a stores
various items of image data indicating the design of each
avatar and the expression and/or movement of each avatar.
[0075] For example, FIGS. 3A to 3F illustrate examples of
avatars. FIGS. 3A, 3B and 3C illustrate exemplary images
representing a still state, a walking state, and a running state,
respectively, using movements and expressions. FIG. 3D
illustrates an exemplary image representing a state in which
the avatar is still and has a fast pulse using a heart symbol.
FIG. 3E illustrates an exemplary image representing a state in
which the avatar is running and has a fast pulse using a heart
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symbol. FIG. 3F illustrates an exemplary image representing
a state in which the avatar is depressed using an expression.
[0076] The avatar-information storage portion 17a stores
items of image data representing, for example, the foregoing
avatars and movements and expressions of the avatars.
[0077] Thedetected-information storage portion 175 stores
bio-information detected by the bio-sensor unit 11, kinetic
information detected by the kinetic sensor unit 12, and posi-
tion information detected by the position detecting unit 13.
For example, under control of the system controller 10, the
detected-information storage portion 175 stores these items
of information, together with time-and-date information
counted by the time-and-date counting unit 15, at constant
time intervals. That is, the detected-information storage por-
tion 175 stores a history of the user’s bio- and kinetic infor-
mation and position information.

[0078] The map database 17¢ stores map images for dis-
playing maps and other necessary information.

[0079] The communication-data storage portion 174 is
used as a buffer or storage of data transmitted from/received
by the communication unit 18.

[0080] The display unit 14 includes a display panel portion
implemented by, for example, a liquid crystal panel or an
organic electroluminescent (EL) panel and a display drive
portion for driving the display panel portion. The display
drive portion is implemented by a pixel drive circuit for
displaying an image represented by supplied image data on
the display panel portion. The pixel drive circuit applies drive
signals based on video signals to pixels arranged in a matrix
in the display panel portion at predetermined horizontal and
vertical drive timings and causes the pixels to display an
image.

[0081] Under control of the system controller 10, the dis-
play unit 14 causes the display panel portion to perform a
predetermined display operation. More particularly in this
example, the system controller 10 supplies avatar data based
on bio- and kinetic information to the display unit 14 and
causes the display unit 14 to display an avatar. That is, the
displayed avatar is illustrated in one of FIGS. 3A to 3F. The
system controller 10 decides which avatar to display on the
basis of the bio- and kinetic information and supplies the
decided avatar to the display unit 14.

[0082] In some cases, the system controller 10 may cause
the display unit 14 to display a map image using map image
data stored in the map database 17c.

[0083] It is preferable that the foregoing information dis-
play apparatus 1 be constructed as a small and light-weight
apparatus so that the user can wear the apparatus. Depending
on the details of bio-information to be detected, it is prefer-
able that the information display apparatus 1 be constructed
as, for example, a wrist watch type, glasses type, headset type,
hat type, helmet type, or glove type apparatus or as clothing
including the apparatus. In particular, the information display
apparatus 1 is preferably constructed so that a part (the bio-
sensor unit 11) of the information display apparatus 1 can be
in contact with an appropriate body part, such as the skin or
head of a subject, in accordance with details of information to
be detected.

[0084] Since it is only necessary that at least the bio-sensor
unit 11 (or the kinetic sensor unit 12 depending on the details
of kinetic information to be detected) should be in contact
with the user’s body, the information display apparatus 1 may
be constituted of two sections, as shown in FIG. 2.
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[0085] FIG. 2 illustrates an example in which the informa-
tion display apparatus 1 is constructed as two separate sec-
tions, namely, a detection apparatus section 2 and a display
apparatus section 3.

[0086] The detection apparatus section 2 includes the bio-
sensor unit 11, the kinetic sensor unit 12, and a detected-
information transmitter 19.

[0087] The display apparatus section 3 includes, besides
the system controller 10, the position detecting unit 13, the
display unit 14, the time-and-date counting unit 15, the opera-
tion unit 16, the storage unit 17, and the communication unit
18, a detected-information receiver 20.

[0088] The detected-information receiver 20 and the
detected-information transmitter 19 comniunicate with each
other wirelessly or via cable. When wireless communication
1s performed, for example, a short distance wireless commu-
nication protocol, such as Bluetooth, may be employed.
Alternatively, an optical communication protocol for pet-
forming data communication based on optical pulse modula-
tion using visible light or invisible light may be employed.
Alternatively, a long distance wireless communication proto-
col may be employed, or communication may be performed
over a network.

[0089] In the example shown in FIG. 2, bio-information
detected by the bio-sensor unit 11 and kinetic information
detected by the kinetic sensor unit 12 are transmitted from the
detected-information transmitter 19 and received at the
detected-information receiver 20.

[0090] Thesystem controller 10 performs an avatar display
control operation based on the bio- and kinetic information
received at the detected-information receiver 20.

[0091] In the exemplary structure shown in FIG. 2, since it
is only necessary to make the detection apparatus section 2
come in contact with a necessary body portion such as the
user’s skin or head, the load on the user to wear the detection
apparatus section 2 can be alleviated. In particular, since the
detection apparatus section 2 has a simple structure including
the bio-sensor unit 11, the kinetic sensor unit 12, and the
detected-information transmitter 19, the size and weight of
the detection apparatus section 2 can be easily reduced.
Accordingly, the detection apparatus section 2 can be easily
implemented as an apparatus that can be worn on or at a
necessary body part.

[0092] The display apparatus section 3 may be imple-
mented as a small dedicated apparatus carried by the user.
Alternatively, for example, the display apparatus section 3
may be implemented by adding the function of the display
apparatus section 3 to a portable apparatus, such as a cellular
phone or a PDA. Alternatively, the display apparatus section
3 may not necessarily be carried or worn by the user. In that
case, the display apparatus section 3 may be a relatively large
apparatus. A desktop or notebook personal computer may
execute the function of the display apparatus section 3.

1-2 Process of Displaying Avatar in Real-Time

[0093] Referring to FIGS. 4, 5A, and 5B, a process of
displaying an avatar using the information display apparatus
1 is described. The display process described below is an
operation of constantly detecting bio- and kinetic information
and displaying an avatar on the display unit 14 in accordance
with the detected bio- and kinetic information, thereby rep-
resenting a user’s state in real-time.
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[0094] For example, the information display apparatus 1
performs an operation of displaying on the display unit 14 a
user’s state in an avatar display mode started in response to an
operation entered by the user.

[0095] FIG. 4 illustrates a control process performed by the
system controller 10 for displaying an avatar in real-time.
[0096] When the avatar display mode starts, the system
controller 10 advances the process from step F101 to step
F102 and starts a process of displaying an avatar.

[0097] In step F102, the system controller 10 fetches bio-
and kinetic information as information detected by the bio-
sensor unit 11 and the kinetic sensor unit 12. Further, the
system controller 10 fetches position information detected by
the position detecting unit 13.

[0098] Next in step F103, the system controller 10 stores
the fetched bio- and kinetic information and position infor-
mation, together with the current time and date (seconds,
minutes, hours, days, months, and years) counted by the
time-and-date counting unit 15 at that time, in the detected-
information storage portion 175 of the storage unit 17.
[0099] Next in step F104, the system controller 10 deter-
mines the user’s state on the basis of the fetched bio- and
kinetic information and decides which avatar to display.
[0100] The user’s state may be a state represented by the
bio- and kinetic information itself or may be a psychological
or emotional state estimated from the bio- and kinetic infor-
mation.

[0101] For example, whether the user’s pulse is pounding
can be determined from the heart rate or breathing informa-
tion serving as bio-information.

[0102] Whether the user is still (standing or sitting), walk-
ing, or running can be determined from kinetic information.
[0103] Theuser’s psychological state can be determined on
the basis of bio-information. For example, the user’s emotion
(having fun, enjoying, or being happy, sad, afraid, calm, nos-
talgic, moved, surprised, excited, or stressed) can be esti-
mated on the basis of a change in a numeral indicating bio-
information due to a tense state, an excited state, or a
comfortable state. This is because a detected value of the heart
rate, pulse rate, brain wave, blood pressure, or GSR changes
due to a psychological change. Further, the user’s state (calm,
irritated, etc) can be determined from the state of the pupils or
the movement of the eyes detected by a vision sensor.
[0104] Further, the movement of the user’s body detected
by the kinetic sensor unit 12 may be used to determine the
user’s state. For example, when the user’s pulse becomes fast,
the user may be stressed or excited, or the user may be
exercising, such as running. In order to determine the cause of
the user’s state, reference may be made to information
obtained from an acceleration sensor or the like.

[0105] It takes a certain amount of time to estimate the
psychological state. In some cases, the psychological state
may not be accurately estimated simply by temporarily fetch-
ing information detected by the bio-sensor unit 11. That is,
information detected by the bio-sensor unit 11, which serves
as a signal obtained from a living body, changes its value
every second. Itis difficult to estimate the psychological state
onthe basis of the value obtained at a certain instance. In other
cases, it is better to change a threshold for determining the
physiological state in accordance with continuous changes in
emotion.

[0106] Itis thus appropriate to determine the physiological
state by referring to continuous changes in bio- and kinetic
information from a certain point in the past. For example, the



US 2009/0040231 A1

processing in steps F102 to F109 in FIG. 4 is repeated during
a period in the avatar display mode. With the processing in
step F103, bio-information at each point is stored in the
detected-information storage portion 175. In step F104, the
psychological state can be determined with reference not only
to currently fetched bio-information, but also to items of
stored bio-information from the past.

[0107] When the system controller 10 determines the user’s
state in, for example, the foregoing manner, the system con-
troller 10 selects an avatar that matches the user’s state. That
is, avatars in accordance with the user’s various states are
stored in the avatar-information storage portion 17a of the
storage unit 17, as shown in FIGS. 3A to 3F. The system
controller 10 selects, from among these avatars, an avatar that
matches the user’s current state and decides that the selected
avatar is an avatar to be displayed.

[0108] For example, when the user’s current state is deter-
mined as a state in which the user is running and the pulse rate
is greater than or equal to a certain threshold, the system
controller 10 selects an avatar shown in F1G. 3E. The avatar
shown in FIG. 3E represents that, using its expression and
movement, the user is running and the pulse rate is high.
[0109] When the user’s current stateis determined as a state
in which the user is still and depressed, the system controller
10 selects an avatar shown in FIG. 3F, which represents such
a state using an expression and movement.

[0110] Instep F105, the process is branched into two steps
depending on whether the current mode is a map display
mode. The map display mode is a state in which a map is
displayed on the display unit 14 in response to a user opera-
tion. For example, when the user gives an instruction to select
the avatar display mode while a map is being displayed or
when the user gives an instruction to display a map image
during the avatar display mode while the process shown in
FIG. 4 is being performed, it is determined in step F105 that
the current mode is the map display mode.

[0111] When the current mode s not the map display mode,
the system controller 10 proceeds from step F105 to step F106
and performs an avatar display control operation. That is, the
system controller 10 supplies the avatar data decided in step
F104 to the display unit 14 and causes the display unit 14 to
display the avatar based on the avatar data.

[0112] In contrast, when the current mode is the map dis-
play mode, the system controller 10 proceeds from step F105
to step F107 and, on the basis of the current position infor-
mation, reads map image data in a range to be displayed from
the map database 17¢. In step F108, the system controller 10
generates display image data from the map image data and the
avatar data, supplies the generated display image data to the
display unit 14, and causes the display unit 14 to display the
avatar on a map image. For example, the display unit 14
displays the avatar representing the user at a position corre-
sponding to the current position on the map image.

[0113] The process returns to step F102 and similar pro-
cessing is repeated until it is determined in step F109 that the
avatar display mode is terminated.

[0114] For example, when the user enters a user operation
to give an instruction to terminate the avatar display mode, the
system controller 10 proceeds from step F109 to step F110
and terminates displaying the avatar on the display unit 14.
Accordingly, the process shown in FIG. 4 is terminated.
[0115] FIGS. SA and 5B illustrate examples of graphical
representations.
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[0116] FIG. 5A illustrates an example of a graphical repre-
sentation displayed in response to the processing in step
F106. In this case, an avatar 30 is displayed in the corner of a
screen 14a of the display unit 14. For example, when a nec-
essary image is displayed in the center of the screen 14a in a
normal state, the avatar 30 is simply displayed in the corner of
the screen 14a in a continuous manner. Alternatively, the
avatar 30 may be enlarged and displayed in the center of the
screen 14a.

[0117] Since the process shown in FIG. 4 is continuously
performed during the avatar display mode, the displayed ava-
tar 30 changes according to the user’s state. For example,
when the user starts running, an image shown in FIG. 3C is
displayed. When the user continues running and has a faster
pulse, the avatar 30 changes to an image shown in FIG. 3E.
[0118] FIG. 5B illustrates an example of a graphical repre-
sentation displayed in response to the processing in step
F108. A map image 31 is displayed on the screen 14a. In
addition, the avatar 30 is displayed while the user’s position
(position based on position information detected by the posi-
tion detecting unit 13) is indicated on the map. In this case,
since the process shown in FIG. 4 is continuously performed,
as the user’s position moves or the user’s state changes, the
range of the displayed map image, the user’s current position
on the map, and the avatar 30 change as well.

[0119] By displaying an avatar in the foregoing manner, the
user’s state can be represented using an interesting image,
which becomes more enjoyable to the user.

[0120] When the avatar is displayed together with the map
image, the user’s position and state can be clearly represented
additionally using, for example, a navigation function.
[0121] Although the exemplary avatars in accordance with
the user’s various states are illustrated in FIGS. 3A to 3F, they
are only examples in accordance with some of the user’s
states, and images representing the user’s more versatile
states can be prepared. For example, avatars having expres-
sions and movements that represent various states, such as
states in which the user feels hot or cold, the user is comfort-
able, tired, sleepy, or excited, the user has a low or high blood
pressure, the user has raspy or easy breathing, or the user has
a fast or slow heart rate, are prepared. It is only necessary to
select one from among these avatars and display the selected
avatar.

[0122] Avatars representing a certain user’s state may be
still images, moving images, or pseudo-moving images.
Pseudo-moving images are in a display format in which a few
(two or three) still images are alternately displayed.

[0123] Specific avatars may be prepared and stored in
advance in the avatar-information storage portion 17a. Alter-
natively, for example, the communication unit 18 may com-
municate with an external server (e.g., the server apparatus 70
described later with reference to FIGS. 9 and 11) and down-
load avatar data.

[0124] Alternatively, many basic avatars may be prepared
and stored in advance, and a user may select one from among
these basic avatars. Alternatively, a user may be allowed to
create the user’s own arbitrary avatar.

1-3 Process of Reproducing and Displaying Avatars
as State History

[0125] By performing the processing in step F103 in FIG.
4, bio-information, kinetic information, and position infor-
mation are sequentially stored in the detected-information
storage portion 175.
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[0126] Even in a period outside the avatar display mode
(period in which the process shown in FIG. 4 is not per-
formed), when the system controller 10 performs the process-
ing in steps F102 and F103 at, for example, constant time
intervals, the user’s bio-information, kinetic information, and
position information are constantly stored in the detected-
information storage portion 175.

[0127] FIG. 6A illustrates anexample of information stored
in the detected-information storage portion 174.

[0128] Referring to FIG. 6A, position information PL
(PL1,PL2,PL3,...),bio-informationL. (L.1,1.2,1.3,...),and
kinetic information M (M1, M2, M3, . .. ) detected at corre-
sponding times and dates are stored in association with cor-
responding items of time-and-date information.

[0129] For example, since detected items of bio-informa-
tion, kinetic information, and position information are suc-
cessively stored together with items of time-and-date infor-
mation in the avatar-information storage portion 17a, the
user’s states in the past can be determined.

[0130] In step F104 of FIG. 4, the user’s current state is
determined, and which avatar to display is decided. Informa-
tion indicating the selected avatar (or information on the
user’s state based on which the avatar is selected) may be
stored as avatar-related information C (C1, C2, C3, .. .)
shown in FIG. 6B.

[0131] Further, avatar-related information C and position
information PL, may be stored in association with time-and-
date information, but no bio-information or kinetic informa-
tion may be stored, which is not shown in FIGS. 6A and 6B.

[0132] By storing these items of information, the informa-
tion display apparatus 1 can reproduce and display avatars
representing the user’s states in the past.

[0133] FIG. 7illustrates a process performed by the system
controller 10 when reproducing and displaying avatars rep-
resenting a user’s state history.

[0134] When the user operates the operation unit 16 to give
an instruction to reproduce an avatar, the system controller 10
proceeds from step F201 to step F202 and displays an image
on the display unit 14 to prompt the user to enter a reproduc-
ing criterion.

[0135] A reproducing criterion, such as time and date,
place, or the like, is a criterion used to search for stored data
to reproduce. For example, when a time and date is used as a
reproducing criterion, the user may be allowed to specify a
specific date as X(month)/Y(day), a specific time and date as
X(month)/Y(day), Z PM, or a specific range from A(month)/
B(day) to X(month)/Y(day).

[0136] When a placeis used as a reproducing criterion, the
user may be allowed to specify the name of a place or to
specify the range of a region on a map image.

[0137] Alternatively, the user may be allowed to specify
bio-information, kinetic information, psychological state, or
the like as a reproducing criterion. For example, the user may
be allowed to specify that “the heart rate is greater than or
equal to XX, “theuseris running”, or “the user is depressed”.
[0138] Theuser may further add an AND operator or an OR
operator to reproducing criteria, such as time and date, place,
bio-information, kinetic information, and psychological
state.

[0139] Alternatively, the user may specify to search for “all
stored data”.
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[0140] The system controller 10 displays an image so that
such a reproducing criterion described above can be entered
and, in steps F203 and F204, waits for the user to enter a
reproducing criterion.

[0141] When the user enters a reproducing cancel opera-
tion, the flow proceeds from step F204 to F209, and the
system controller 10 stops displaying the image for prompt-
ing the user to enter a reproducing criterion. The process
shown in FIG. 7 is terminated.

[0142] When the user enters a reproducing criterion, the
flow proceeds from step F203 to step F205, and the system
controller 10 extracts, from among items of data stored in the
detected-information storage portion 175, data matching the
reproducing criterion and regards the extracted data as data to
be reproduced.

[0143] Forexample, when a specific time and date is speci-
fied, a search based on the entered time and date is conducted
through items of data stored as shown in FIG. 6A or 6B to
extract data matching the entered time and date.

[0144] Having extracted the data to be reproduced, in step
F206, the system controller 10 controls reproducing the
extracted data.

[0145] Forexample, FIGS. 8 A and 8B show cases in which
items of data shown in FIGS. 6A and 6B are reproduced and
images represented by the reproduced items of data are dis-
played.

[0146] FIG. 8A shows an example in which a list of images
represented by extracted items of data is displayed on the
screen 14a of the display unit 14. In this exemplary case, a
time-and-date indication 32 based on time-and-date informa-
tion and a name-of-place indication 33 based on position
information PL are displayed together with the avatar 30.
[0147] Alternatively, as shown in FIG. 8B, images repre-
sented by extracted items of data may be displayed on a map
image. In this case, while a position based on position infor-
mation PL is indicated on the map image 31, the correspond-
ing avatar 30 and the time and date are displayed.

[0148] Other various display formats are conceivable.
[0149] Whenitems of data are stored in the format shown in
FIG. 6A, it is necessary to perform, for data determined to be
reproduced, a process of determining the user’s state on the
basis of bio- and kinetic information and deciding which
avatar to display (process similar to step F104 shown in FIG.
4). In contrast, when items of avatar-related information C are
stored as shown in FIG. 6B, it is only necessary to display
avatars represented by the avatar-related information C, as
shown in FIGS. 8A and 8B.

[0150] Inthe graphical representations shown in FIGS. 8A
and 8B, the displayed details are changed as the user scrolls
on the screen or skips a page.

[0151] Alternatively, stored data to be reproduced may be
automatically changed.

[0152] When the system controller 10 determines that
reproducing is terminated in response to a user operation or a
certain condition, the process proceeds from step F207 to step
F208, and the system controller 10 terminates the reproduc-
ing and displaying process. The process shown in FIG. 7 is
terminated.

[0153] For example, when avatars are reproduced and dis-
played on the basis of items of data stored in the detected-
information storage portion 175, the user can view the user’s
states or the places where the user has been at arbitrary points
in the past. Accordingly, the user can easily remember and
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identify the places where the user has been and the user’s
states at those points in the past, which serve as the user’s state
history.

2. Displaying Avatar Based on Another Person’s Bio-
and Kinetic Information

2-1 System Configuration

[0154] The foregoing description concerns the operation of
the information display apparatus 1 which displays an avatar
in accordance with the user’s current state or which repro-
duces and displays avatars representing the user’s past states.
Hereinafter, an information processing system in which the
user can be informed of another person’s state using an avatar
and apparatuses constituting the system are described.
[0155] FIG. 9 illustrates an example of a system configu-
ration. This information processing system is an exemplary
system in which transmitting apparatuses 100 (hereinafter
may be collectively referred to as a “transmitting apparatus
100” when it is unnecessary to distinguish between the two),
the server apparatus 70, and a display apparatus 200 can
communicate with one another via the network 60.

[0156] In this system, a user of the display apparatus 200
can be informed of the state of another user wearing the
transmitting apparatus 100 using an avatar.

[0157] The network 60 includes various types, such as the
Internet, a mobile phone communication network, a personal
handy phone (PHS) communication network, an ad-hoc net-
work, and a local area network (LAN).

[0158] The transmitting apparatus 100 detects bio-infor-
mation, kinetic information, position information, and time-
and-date information of a person wearing the transmitting
apparatus 100 and transmits the detected items of information
to the server apparatus 70 by communicating via the network
60. For example, the transmitting apparatus 100 periodically
transmits information.

[0159] The server apparatus 70 stores the transmitted bio-
information, kinetic information, position information, and
time-and-date information in an internal database. These
items of information are stored in association with identifi-
cation information (hereinafter referred to as a “user 1D”)
uniquely given to the person wearing the transmitting appa-
ratus 100, which will be described later.

[0160] The display apparatus 200 can obtain bio-informa-
tion, kinetic information, position information, and time-and-
date information of a specific user (another person), which are
stored in the server apparatus 70, by communicating via the
network 60. On the basis of the obtained items of information
including bio- and kinetic information and the user 1D, the
display apparatus 200 decides which avatar to display and
displays the avatar. When displaying the avatar, the display
apparatus 200 may cause the avatar to reflect the position
information and the time-and-date information.

[0161] Alternatively, the display apparatus 200 may obtain
an avatar itself, which is to be displayed, from the server
apparatus 70 by communicating via the network 60 and dis-
play the avatar.

[0162] The information display apparatus 1 with the struc-
ture shown in FIG. 1 may serve as the transmitting apparatus
100 or the display apparatus 200 shown in FIG. 9.

2-2 Structure of Transmitting Apparatus

[0163] FIG. 10 shows an exemplary structure of the trans-
mitting apparatus 100 shown in FI1G. 9.

Feb. 12,2009

[0164] The transmitting apparatus 100 includes a detec-
tion/transmission controller 110, a bio-sensor unit 111, a
kinetic sensor unit 112, a position detecting unit 113, a time-
and-date counting unit 115, an operation unit 116, a storage
unit 117, and a communication unit 118.

[0165] The detection/transmission controller 110 is imple-
mented by, for example, a CPU. The detection/transmission
controller 110 performs a control process for detecting and
transmitting bio-information.

[0166] The storage unit 117 has storage areas including a
ROM, a RAM, and a non-volatile memory and is used as a
storage area for a processing program executed by the detec-
tion/transmission controller 110 and a work area. Alterna-
tively, the storage unit 117 may be implemented by an internal
memory of a microchip computer serving as the detection/
transmission controller 110.

[0167] The non-volatile memory area in the storage unit
117 may store identification information (apparatus 1D)
uniquely given to each of the transmitting apparatuses 100
and identification information (user ID) of the user of each of
the transmitting apparatuses 100.

[0168] The communication unit 118 performs data trans-
mission/reception with an external apparatus. In particular, in
the case of the system configuration shown in FIG. 9, the
communication unit 118 performs data communication with
the server apparatus 70 as communication via the network 60.
In this case, the communication unit 118 is only necessary to
be connected to the network 60 via cable or wirelessly and to
perform communication. For example, the communication
unit 118 may perform wireless communication with a net-
work access point.

[0169] The operation unit 116 is provided for the user to
enter operations necessary for using the transmitting appara-
tus 100. Using the operation unit 116, the user may enter, for
example, power on/off operations and various setting opera-
tions.

[0170] Thebio-sensor unit 111, the kinetic sensor unit 112,
the position detecting unit 113, and the time-and-date count-
ing unit 115 have functions similar to those of the bio-sensor
unit 11, the kinetic sensor unit 12, the position detecting unit
13, and the time-and-date counting unit 15 of the information
display apparatus 1 illustrated in FIG. 1. With these units, the
user’s bio-information, kinetic information, position infor-
mation, and time-and-date information are detected.

[0171] In the transmitting apparatus 100 described above,
the detection/transmission controller 110 periodically stores,
for example, the user’s bio-information, kinetic information,
position information, and time-and-date information at a
detection point, which are detected by the bio-sensor unit
111, the kinetic sensor unit 112, the position detecting unit
113, and the time-and-date counting unit 115, respectively, in
the storage unit 117. Using the bio-information, kinetic infor-
mation, position information, and time-and-date information
fetched into the storage unit 117, the detection/transmission
controller 110 generates transmission data and causes the
communication unit 118 to transmit the transmission data to
the server apparatus 70 via the network 60. In this case, the
transmission data includes, besides the bio-information,
kinetic information, position information, and time-and-date
information, the user ID or the apparatus ID.

[0172] It is preferable that the transmitting apparatus 100
described above be constructed as a small and light-weight
apparatus so that the user can easily wear the apparatus.
Depending on the details of bio- and kinetic information to be
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detected, it is preferable that the transmitting apparatus 100
be constructed as, for example, a wrist watch type, glasses
type, headset type, hat type, helmet type, or glove type appa-
ratus or as clothing including the apparatus. In particular, the
transmitting apparatus 100 is preferably constructed so that a
part (the bio-sensor unit 111) of the transmitting apparatus
100 can be in contact with an appropriate body part, such as
the skin or head of a subject, in accordance with details of
information to be detected.

[0173] Alternatively, as in the example shown in FIG. 2, the
bio-sensor unit 111 and the kinetic sensor unit 112 may be
constructed as independent units, which are not shown in a
drawing.

[0174] As is clear from the comparison of the structure
shown in FIG. 10 with the structures shown in FIGS. 1 and 2,
the information display apparatus 1 illustrated in FIGS. 1 and
2 may perform the same operation as the transmitting appa-
ratus 100 shown in FIG. 10 and function as the transmitting
apparatus 100 shown in FIG. 9. That is, for example, the
system controller 10 shown in FIG. 1 may periodically gen-
erate transmission data using bio-information, kinetic infor-
mation, position information, and time-and-date information
and cause the communication unit 18 to transmit the trans-
mission data to the server apparatus 70 via the network 60.

2-3 Structure of Server Apparatus

[0175] FIG. 11 shows an exemplary structure of the server
apparatus 70.
[0176] As has been described above, the server apparatus

70 is an apparatus that can store, for example, bio-informa-
tion, kinetic information, position information, and time-and-
date information transmitted from the transmitting apparatus
100 by communicating via the network 60 and transmit the
stored items of information to the display apparatus 200.
[0177] The server apparatus 70 includes a server controller
72, a network storage unit 71, a communication unit 73, an
information management unit 74, and a bio-and-kinetic-in-
formation database 75. The server apparatus 70 may further
include an avatar-information storage unit 76 and a map data-
base 77.

[0178] The server controller 72 performs operation control
necessary as the server apparatus 70. In particular, the server
controller 72 controls the network communication operation,
processes performed upon receipt of bio-information, kinetic
information, position information, and time-and-date infor-
mation transmitted from the transmitting apparatus 100, and
transmission of these items of information to the display
apparatus 200.

[0179] The network storage unit 71 is implemented by, for
example, an HDD. For example, the network storage unit 71
temporarily stores transmission/reception data communi-
cated between the transmitting apparatus 100 and the display
apparatus 200 via the network 60 and stores various items of
necessary data.

[0180] The communication unit 73 performs data commu-
nication via the network 60 with the transmitting apparatus
100 and the display apparatus 200.

[0181] The information management unit 74 manages the
bio-information, kinetic information, position information,
and time-and-date information transmitted from the transmit-
ting apparatus 100.

[0182] The bio-and-kinetic-information database 75 stores
the bio-information, kinetic information, position informa-
tion, and time-and-date information transmitted from the
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transmitting apparatus 100 in association with, for example,
the user ID in the bio-and-kinetic-information database 75.
[0183] In addition, the information management unit 74
registers data into the bio-and-kinetic-information database
75 and searches for data in the bio-and-kinetic-information
database 75.

[0184] The avatar-information storage unit 76 stores vari-
ous avatars to be displayed using the display apparatus 200. In
particular, the avatar-information storage unit 76 may store
avatars so that each avatar is managed in association with a
user ID.

[0185] Themap database 77 stores map images for display-
ing maps using the display apparatus 200 and other necessary
data.

2-4 Structure of Display Apparatus

[0186] Referring now to FIGS. 12 and 13, examples of the
structure of the display apparatus 200 will be described.
[0187] The display apparatus 200 shown in FIG. 12
includes a system controller 201, a communication unit 218,
a display unit 214, an operation unit 216, and a storage unit
217. A storage area serving as a communication-data storage
portion 2174 is provided in the storage unit 217.

[0188] The example of the structure of the display appara-
tus 200 shown in FI1G. 13 includes, in addition to the structure
shown in FIG. 12, storage areas serving as an avatar-informa-
tion storage portion 217a and a map database 217¢ provided
in the storage unit 217.

[0189] Since these units of the structure shown in each of
FIGS. 12 and 13 are similar to the system controller 10, the
communication unit 18, the display unit 14, the operation unit
16, and the storage unit 17 shown in FIG. 1, descriptions
thereof are not repeated to avoid redundancy.

[0190] In particular, the communication unit 218 performs
data communication with the server apparatus 70 as commu-
nication via the network 60 shown in FIG. 9.

[0191] The system controller 201 controls an avatar display
operation and a process of communicating with the server
apparatus 70.

[0192] The display apparatus 200 illustrated in the system
configuration shown in F1G. 9 is only necessary to display, on
the display unit 214, an avatar representing the state of a
certain person (the user of the transmitting apparatus 100,
who is a stranger to the user of the display apparatus 200) on
the basis of information received from the server apparatus
70.

[0193] Accordingly, two types of the structure of the dis-
play apparatus 200 are conceivable in view of the system
operation.

[0194] An avatar in this example is an image representing a
user’s state determined on the basis of bio- and kinetic infor-
mation.

[0195] That is, which avatar to display is decided on the
basis of the user’s state determined from bio- and kinetic
information. In view of the system operation, a process of
deciding which avatar to display may be performed using the
server apparatus 70 or the display apparatus 200.

[0196] When the server apparatus 70 decides which avatar
to display on the basis of the user’s state determined from bio-
and kinetic information, the server apparatus 70 can transmit
avatar data itself to the display apparatus 200. In this case, the
display apparatus 200 stores the received avatar data in the
communication-data storage portion 217d and thereafter dis-
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plays the avatar using the avatar data. Accordingly, the dis-
play apparatus 200 can be realized as the structure shown in
FIG. 12.

[0197] Alternatively, when the server apparatus 70 decides
which avatar to display on the basis of the user’s state deter-
mined from bio- and kinetic information, the server apparatus
70 may transmit, instead of avatar data itself, information for
specifying an avatar to be displayed or information for speci-
fying the expression or movement of an avatar to be displayed
to the display apparatus 200.

[0198] In this case, the display apparatus 200 selects an
avatar on the basis of the received information and displays
the avatar. Accordingly, it is preferable for the display appa-
ratus 200 to have the structure shown in FIG. 13, which
includes the avatar-information storage portion 217a.

[0199] When displaying a map image, in the case where the
display apparatus 200 downloads map image data from the
server apparatus 70, the display apparatus 200 stores the
downloaded map data in the communication-data storage
portion 217d and thereafter displays the map image using the
map data. Accordingly, the display apparatus 200 can have
the structure shown in FIG. 12, which has no map database.
[0200] In contrast, when the system operation involves the
display apparatus 200 performing a process of deciding
which avatar to display, the structure shown in FIG. 13 is
appropriate.

[0201] Inthiscase, the server apparatus 70 at least transmits
acertain person’s (user ID) bio- and kinetic information to the
display apparatus 200, and the display apparatus 200 decides
which avatar to display on the basis of the user’s state deter-
mined from the received bio- and kinetic information and
displays the avatar. Accordingly, the server apparatus 70 is
necessary to have the avatar-information storage portion
217a.

[0202] Asis clear from the foregoing description, the struc-
ture shown in FIG. 12 corresponds to the case which assumes
the system operation in which the server apparatus 70 trans-
mits avatar data and which intends to simplify the display
apparatus 200. In contrast, the structure shown in FIG. 13 is
the exemplary structure that can be used regardless of which
of the server apparatus 70 and the display apparatus 200
performs the avatar deciding process.

[0203] Similarly, the information display apparatus 1
shown in FIG. 1 may function as the display apparatus 200
regardless of which of the server apparatus 70 and the infor-
mation display apparatus 1 performs the avatar deciding pro-
cess.

2-5 System Operation for Displaying Avatar

[0204] Anexemplary operation of the information process-
ing system including the transmitting apparatus 100, the
server apparatus 70, and the display apparatus 200 is
described.

[0205] FIG. 14 illustrates the operation of transmitting bio-
information and the like from the transmitting apparatus 100
to the server apparatus 70. Referring to FIG. 14, a process
performed by the transmitting apparatus 100 is a process
executed under control of the detection/transmission control-
ler 110, and a process performed by the server apparatus 70 is
a process executed under control of the server controller 72.
[0206] In the transmitting apparatus 100, the detection/
transmission controller 110 waits for a transmission timing in
step F301. When the transmission timing has come, the flow
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proceeds to step F302. The transmission timing may be, for
example, a periodical timing or a timing based on a user
operation or any other trigger.

[0207] In step F302, the detection/transmission controller
110 fetches bio-information obtained by the bio-sensor unit
111, kinetic information obtained by the kinetic sensor unit
112, position information obtained by the position detecting
unit 113, and the current time-and-date information obtained
by the time-and-date counting unit 115 and stores these items
of information in the storage unit 117.

[0208] In step F303, the detection/transmission controller
110 generates transmission data. That is, the detection/trans-
mission controller 110 generates transmission data including
the bio-information, kinetic information, position-informa-
tion, and time-and-date information fetched into the storage
unit 117, and the user ID or the apparatus 1D.

[0209] In step F304, the transmitting apparatus 100 estab-
lishes a communication connection with the server apparatus
70. The detection/transmission controller 110 causes the
communication unit 118 to start communicating via the net-
work 60 to establish a communication connection with the
server apparatus 70. In this case, in step F401, the server
controller 72 of the server apparatus 70 causes the commu-
nication unit 73 to perform a communication connection pro-
cess and performs an authentication process. The authentica-
tion process can be performed using various methods. For
example, in one method, the transmitting apparatus 100 trans-
mits its apparatus ID to the server apparatus 70, and the server
apparatus 70 determines whether this apparatus 1D is an
appropriately registered apparatus ID.

[0210] When the authentication is successful and a connec-
tion is established, the transmitting apparatus 100 transmits
data. That is, the detection/transmission controller 110 causes
the communication unit 118 to transmit data including bio-
information, kinetic information, position information, time-
and-date information, and user ID (or apparatus ID).

[0211] In contrast, the server controller 72 of the server
apparatus 70 fetches, in step F402, the data received at the
communication unit 73 into the network storage unit 71.
[0212] When the reception data is completely fetched, in
step F403, the server controller 72 decodes the fetched recep-
tion data and extracts data from the decoded data. The server
controller 72 transfers bio-information, kinetic information,
position information, time-and-date information, and user ID
(or apparatus ID) included in the reception data to the infor-
mation management unit 74 and registers these items of data
in the bio-and-kinetic-information database 75.

[0213] Until the operation is terminated (such as by turning
off the power), the transmitting apparatus 100 returns from
step F306 to step F301 and, for example, every time the
periodical transmission timing has come, performs the pro-
cessing in steps F302 to F305 described above.

[0214] For example, when the foregoing process is per-
formed in a sequential manner, the bio-and-kinetic-informa-
tion database 75 of the server apparatus 70 stores information
transmitted from the transmitting apparatus 100.

[0215] FIG. 15 illustrates an example of a registration for-
mat of the bio-and-kinetic-information database 75.

[0216] In the bio-and-kinetic-information database 75, for
example, bio-information L, kinetic information M, position
information PL, and time-and-date information Date are
stored in association with the user ID (UID 1, UID 2, . . .)
[0217] For example, every time bio-information L, kinetic
information M, position information PL, and time-and-date
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information Date are transmitted, together with the user ID
(UID 1), from the transmitting apparatus 100 worn by the user
whose user ID is UID 1 by performing the process shown in
FIG. 14, the bio-information L, kinetic information M, posi-
tion information PL, and time-and-date information Date are
additionally stored in association with the user ID (UID 1), as
shown in FIG. 15, as items of data in one registration unit.
[0218] Regarding the stored data, the number of registra-
tion units stored for each user ID may be limited, and older
data may be deleted one after another. Alternatively, older
data may be deleted with reference to the time-and-date infor-
mation.

[0219] Alternatively, data (L, M, PL, and Date) in only one
registration unit may be stored for each user ID. That is, the
storage format may be such that, every time bio-information
L, kinetic information M, position information PL, and time-
and-date information Date for a certain user ID are transmit-
ted, the bio-information [, kinetic information M, position
information PL, and time-and-date information Date for that
user ID are updated.

[0220] Alternatively, a database registering bio-informa-
tion and the like using, instead of the user ID (or together with
the user ID), the apparatus ID may be employed.

[0221] On the basis of these items of information stored in
the server apparatus 70 in this manner, the display apparatus
200 can display an avatar representing the state of a person
who is a stranger to the user of the display apparatus 200.
[0222] Examples of processes for performing the foregoing
operations are illustrates in FIGS. 16 and 17.

[0223] FIGS. 16 and 17 illustrate processes performed by
the server apparatus 70 and the display apparatus 200. A
process performed by the server apparatus 70 is a process
under control of the server controller 72. A process performed
by the display apparatus 200 is a process under control of the
system controller 201.

[0224] FIG. 16 illustrates an exemplary process performed
in the case where the server apparatus 70 decides on an avatar.
FIG. 17 illustrates another exemplary process performed in
the case where the display apparatus 200 decides on an avatar.

[0225] The exemplary process shown in FIG. 16 is
described.
[0226] When the user of the display apparatus 200 wants to

be informed of the current state of another person (such as a
friend), the user enters an operation to specify that other
person’s user ID (or apparatus ID) and instructs the display
apparatus 200 to access the server apparatus 70. For example,
when the user knows the other person’s user ID, the user can
enter an operation to request for a graphical representation of
the other person’s state by specifying the other person’s user
D.

[0227] 1In response to such a user operation, the display
apparatus 200 performs a process shown in FIG. 16 inorder to
display an avatar representing the other person’s state.
[0228] Instep F601, the display apparatus 200 establishes a
communication connection with the server apparatus 70. The
system controller 201 causes the communication unit 218 to
start communicating via the network 60 to establish a com-
munication connection with the server apparatus 70. In this
case, in step F501, the server controller 72 of the server
apparatus 70 causes the communication unit 73 to perform a
communication connection process and performs an authen-
tication process. Also in this case, the authentication process
can be performed using various methods. For example, in one
method, the display apparatus 200 transmits the user ID of the
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user thereof or the apparatus ID thereof to the server appara-
tus 70, and the server apparatus 70 checks the user ID or the
apparatus ID.

[0229] When the authentication of communication with the
server apparatus 70 is successful and a connection with the
server apparatus 70 is established, the system controller 201
of the display apparatus 200 transmits, in step F602, a request
for data, which includes the other person’s user ID (or appa-
ratus ID) specified by the user of the display apparatus 200, to
the server apparatus 70.

[0230] Upon detection of receipt of the request for the data
in step F502, the server controller 72 transfers in step F503 the
user ID (or apparatus ID) to the information management unit
74 and gives an instruction to search for the corresponding
data. The information management unit 74 extracts, from the
bio-and-kinetic-information database 75, data (including bio-
information L, kinetic information M, position information
PL, and time-and-date information Date) corresponding to
the specified user ID (or apparatus ID). In this case, when
bio-information L, kinetic information M, position informa-
tion PL, and time-and-date information Date constitute one
registration data unit and when multiple registration data
units are stored, bio-information L, kinetic information M,
position information PL, and time-and-date information Date
serving as the most recent registration data unit may be read
on the basis of the time-and-date information Date.

[0231] Next in step F504, the server controller 72 causes
the information management unit 74 to perform a process of
deciding which avatar to display.

[0232] On the basis of the read bio-information L, kinetic
information M, position information PL, and time-and-date
information Date, the information management unit 74 detet-
mines the user’s state particularly using the bio-information L
and the kinetic information M. From among various avatars
stored in the avatar-information storage unit 76, the informa-
tion management unit 74 decides on an avatar with an expres-
sion or movement in accordance with the determined user’s
state.

[0233] In this case, when different avatars are prepared for
different user IDs, the user ID is additionally used to decide
which avatar to display.

[0234] 1In step F505, the server controller 72 instructs the
information management unit 74 to read map image data. On
the basis of position information PL read from the bio-and-
kinetic-information database 75, the information manage-
ment unit 74 reads, from the map database 77, map image data
within a necessary range including a position indicated by the
position information PL.

[0235] Instep F506, the server controller 72 receives, from
the information management unit 74, data of the decided
avatar to be displayed (e.g., avatar data itself), the position
information PL, the map image data, and the time-and-date
information Date and causes the communication unit 73 to
transmit these items of information to the display apparatus
200.

[0236] The data of the avatar appropriately includes, when
the display apparatus 200 has the structure shown in FI1G. 12,
the avatar data itself. However, when the display apparatus
200 stores avatars as in the structure shown in F1G. 13 or FIG.
1, the data of the avatar may include information for specify-
ing the avatar or information for determining the user’s state
in order to specify the avatar.

[0237] In step F603, the system controller 201 of the dis-
play apparatus 200 receives the data of the avatar, the map
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image data, the position information PL, and the time-and-
date information Date. That is, these items of data received at
the communication unit 218 are stored in the communication-
data storage portion 2174 of the storage unit 217.

[0238] On the basis of the received and saved data, the
avatar is displayed.

[0239] Inthis case, the system controller 201 determines, in
step F604, whether the current mode is the map display mode.
This is similar to the processing in step F105 of FIG. 4.
[0240] When the current mode is not the map display mode,
in step F605, the system controller 201 causes the display unit
214 to display the avatar. That is, the system controller 201
supplies the received and saved avatar data to the display unit
214 and causes the display unit 214 to display the avatar
illustrated in, for example, FIG. 5A.

[0241] In contrast, when the current mode is the map dis-
play mode, in step F606, the system controller 201 causes the
display unit 214 to display the avatar on a map image. That is,
the system controller 201 supplies the received and saved
avatar data and map image data to the display unit 214 and
causes the display unit 214 to display the avatar and the map
illustrated in, for example, FIG. 5B.

[0242] In this case, from the avatar, the user of the display
apparatus 200 can be informed ofthe current state (state based
on the most recent bio- and kinetic information stored in the
server apparatus 70) of the other person (friend).

[0243] FIG. 17 illustrates an exemplary process performed
in the case where the display apparatus 200 decides which
avatar to display. Steps in FIG. 17 which are the same as those
in FIG. 16 are given the same step numerals.

[0244] Steps F601 and F602 of the display apparatus 200
and steps F501 and F502 of the server apparatus 70 are the
same as those shown in FIG. 16. With the processing in these
steps, communication is established, and a request for data is
transmitted and received.

[0245] Upon detection of receipt of the request for the data
in step F502, the server controller 72 transfers in step F503 the
user ID (orapparatus ID) to the information management unit
74 and gives an instruction to search for the corresponding
data. In response to this, as in FIG. 16, the information man-
agement unit 74 extracts, from the bio-and-kinetic-informa-
tion database 75, data (including bio-information L, kinetic
information M, position information PL, and time-and-date
information Date) corresponding to the specified user ID (or
apparatus ID).

[0246] In step F510, the server controller 72 receives the
bio-information I, kinetic information M, position informa-
tion PL, and time-and-date information Date read by the
information management unit 74 and causes the communica-
tion unit 73 to transmit these items of information to the
display apparatus 200.

[0247] In step F610, the system controller 201 of the dis-
play apparatus 200 receives the bio-information L, kinetic
information M, position information PL, and time-and-date
information Date. That is, these items of data received at the
communication unit 218 are stored in the communication-
data storage portion 2174 of the storage unit 217.

[0248] Next in step F611, the system controller 201 per-
forms a process of deciding which avatar to display. That is,
using the received bio-information L and kinetic information
M, the system controller 201 determines the other person’s
user state. From among various avatars stored in the avatar-
information storage portion 17a, the system controller 201
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decides on an avatar with an expression or movement in
accordance with the determined user’s state.

[0249] In this case, when different avatars are prepared for
different user 1Ds, the other person’s user ID specified at the
time access is gained to the server apparatus 70 is additionally
used to decide which avatar to display.

[0250] When which avatar to display is decided, the avatar
is displayed.
[0251] Inthiscase, the system controller 201 determines, in

step F612, whether the current mode is the map display mode.
This is similar to the processing in step F105 of FIG. 4.
[0252] When the current mode is not the map display mode,
in step F613, the system controller 201 causes the display unit
214 to display the avatar. That is, the system controller 201
supplies data of the decided avatar to the display unit 214 and
causes the display unit 214 to display the avatar illustrated in,
for example, F1G. 5A.

[0253] In contrast, when the current mode is the map dis-
play mode, in step F614, the system controller 10 reads from
the map database 17¢ map image data within a range to be
displayed on the basis of the received position information PL,
and causes the display unit 214 to display the avatar on a map
image. That is, the system controller 201 supplies the avatar
data and the map image data to the display unit 214 and causes
the display unit 214 to display the avatar and the map image
illustrated in, for example, FIG. 5B.

[0254] In this case, from the avatar, the user of the display
apparatus 200 can be informed ofthe current state (state based
on the most recent bio- and kinetic information stored in the
server apparatus 70) of the other person (friend).

[0255] When the foregoing system operation is performed,
the user of the display apparatus 200 can be informed, from a
displayed avatar, the current state of another person who is
wearing the transmitting apparatus 100. For example, the user
of the display apparatus 200 can check, from avatars, various
states of a friend, such as states in which the friend is running,
depressed, and the like.

[0256] In the foregoing description, the current state of
another person is displayed using an avatar. Alternatively, the
past state of another person may be displayed.

[0257] Forexample, in the case where bio-information and
the like of the user of the transmitting apparatus 100 are stored
in the bio-and-kinetic-information database 75 of the server
apparatus 70 for a certain period of time, when a point in the
past within this information storage range is specified and
when this other person’s bio-information and the like can be
extracted from the stored information, the past state of this
other person can be displayed using an avatar.

[0258] In this example, the user of the display apparatus
200 is informed of the state of another person, such as a
friend, provided that the user of the display apparatus 200
knows the user ID of this other person. Alternatively, the user
of the display apparatus 200 may be informed of the state of
a complete stranger or a celebrity using a displayed avatar.
For example, when a certain person authorizes to make his or
her own state public and registers so in the system, the user of
the display apparatus 200 can arbitrary display the state of this
person who has authorized to make his or her own state
public.

3. Displaying Avatars Based on User’s and Another
Person’s Bio- and Kinetic Information

[0259] The foregoing description concerns the example in
which the information display apparatus 1 displays an avatar
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representing the state of the user of the information display
apparatus 1 and the example in which the display apparatus
200 displays an avatar representing another person’s state.
Alternatively, both the user’s state and another person’s state
can be simultaneously displayed using avatars.

[0260] For example, in the system configuration shown in
FIG. 9, it is assumed that the display apparatus 200 has the
structure serving as the information display apparatus 1
shown in FIG. 1.

[0261] The information display apparatus 1 may perform
the process shown in FIG. 4 in order to display an avatar
representing the state of the user of the information display
apparatus 1. In order to display an avatar representing another
user’s state, the information display apparatus 1 may perform
the operation described as the process performed by the dis-
play apparatus 200 in FIG. 16 or 17.

[0262] That is, in the structure shown in FIG. 1, when the
system controller 10 performs in parallel the process shown in
FIG. 4 and the process shown in FIG. 16 or 17, the display unit
14 can display avatars representing the user and the other
person.

[0263] For example, two avatars may be displayed on a
screen. Alternatively, referring to FI1G. 18, the user’s state and
another person’s state may be represented using avatars 30A
and 30B, respectively, while the positions of the user and the
other person may be indicated on the map image 31.

[0264] In the example shown in FIG. 18, for example, the
state of the user of the information display apparatus 1, who
is waiting for another person at the place of appointment, is
represented by indicating the position of the user on the map
image 31 and displaying the avatar 30B representing the
user’s state. In addition, the state of the other person who is
late for the appointment and is thus running is displayed using
the avatar 30A at the current position.

4. Advantages and Modifications of Embodiment

[0265] According to the above-described embodiment, the
user of the information display apparatus 1 (or the display
apparatus 200) can recognize the state of the user or another
person from the expression or movement of an avatar.
Accordingly, the user can be informed of the state of the user
or another person with ease and delight.

[0266] Forexample, when an avatar representing the user’s
state is displayed, the user can enjoy the display screen or be
informed of the precise state, such as tired or depressed, so
that the user can pay attention to the user’s subsequent behav-
ior.

[0267] When the user’s past state is displayed using an
avatar, the user can precisely remember the user’s behavior
and emotions and can enjoy the user’s memory.

[0268] When another person’s state is displayed using an
avatar, the user can be informed of the precise state of the
other person.

[0269] For example, the user can be informed of the state
and the current position of the user’s friend who is late for an
appointment with the user. In addition, the parents of a child
can be informed of the current place and position where the
child is. Further, the state of an unhealthy person who is away
from home can be easily checked by his or her family. In this
manner, various applications are conceivable.

[0270] The present invention is not limited to the above-
described embodiment, and various modifications can be
made as exemplary structures of the apparatuses and exem-
plary processes.
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[0271] The foregoing structures of the information display
apparatus 1, the transmitting apparatus 100, the display appa-
ratus 200, and the server apparatus 70 are only examples, and
additions and deletions of various structural elements can be
made in accordance with the actually implemented opera-
tions and functions.

[0272] Inthe information processing system shown in FIG.
9, the display apparatus 200 obtains bio-information and the
like detected by the transmitting apparatus 100 via the server
apparatus 70. Alternatively, a system configuration including
no server apparatus 70 is conceivable. That is, in a system in
which the transmitting apparatus 100 and the display appa-
ratus 200 directly communicate with each other, the display
apparatus 200 can receive bio-information, kinetic informa-
tion, position information, and the like detected by the trans-
mitting apparatus 100 and display an avatar based on another
person’s bio- and kinetic information or the avatar on a map
using the position information.

[0273] Theinformation display apparatus 1 and the display
apparatus 200 each include the display unit 14 (214). Alter-
natively, the information display apparatus 1 and the display
apparatus 200 may include no display unit and may display an
avatar using another independent display device.

[0274] With regard to displaying an avatar of another per-
son based on this person’s bio- and kinetic information and
the position of this person based on this person’s position
information, it is appropriate to impose some limits in order to
protect this person’s privacy.

[0275] Forexample, when the user of the display apparatus
200 requests to display an avatar and the current position of
the user of the transmitting apparatus 100, the server appara-
tus 70 asks the user of the transmitting apparatus 100 to agree
to display his or her avatar and current position. Only when
the user of the transmitting apparatus 100 agrees to do so, the
server apparatus 70 transmits bio-information and avatar-
related information to the display apparatus 200.

[0276] Further, when detected bio-information which is the
heart rate, blood pressure, or the like shows a normal value,
the bio-information may not be used to display an avatar.
Only when the detected bio-information shows a physically
abnormal value, the bio-information may be used to display
an avatar. Accordingly, an avatar serving as a warning or alert
to the user or another person may be displayed.

[0277] By constructing the transmitting apparatus 100 to be
wearable by a living body other than a human being, such as
apet, e.g., adogor acat, the pet can serve as a subject, and its
bio-information, kinetic information, and position informa-
tion can be detected. In this case, the user of the display
apparatus 200 can check the pet’s state using an avatar.
[0278] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

1. An information processing apparatus comprising;

bio-information obtaining means for obtaining bio-infor-
mation of a subject;

kinetic-information obtaining means for obtaining kinetic
information of the subject; and

control means for determining an expression or movement
of an avatar on the basis of the bio-information obtained
by the bio-information obtaining means and the kinetic
information obtained by the kinetic-information obtain-
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ing means and performing a control operation so that the
avatar is displayed with the determined expression or
movement.

2. The information processing apparatus according to
claim 1, wherein the bio-information obtaining means is a
bio-information detecting unit configured to detect bio-infor-
mation, and

wherein the kinetic-information obtaining means is a

kinetic-information detecting unit configured to detect
kinetic information.

3. The information processing apparatus according to
claim 1, wherein the bio-information obtaining means and the
kinetic-information obtaining means are communication
units configured to receive bio-information and kinetic infor-
mation, respectively, from an external apparatus.

4. The information processing apparatus according to
claim 1, further comprising display means for displaying an
image,

wherein the control means performs a control operation so

that the avatar is displayed on the display means.

5. The information processing apparatus according to
claim 1, further comprising:

position-information obtaining means for obtaining posi-

tion information; and

map-image obtaining means for obtaining map image data,

wherein the control means controls, on the basis of the

position information obtained by the position-informa-
tion obtaining means, the map-image obtaining means
to obtain map image data to display a map images and
performs a control operation so that the avatar is dis-
played at a position in accordance with the position
information on the map image.

6. The information processing apparatus according to
claim 1, wherein the control means performs, when the bio-
information obtaining means and the kinetic-information
obtaining means obtain bio-information and kinetic informa-
tion, respectively, a display control operation to display the
avatar with the expression or movement determined on the
basis of the bio-information and the kinetic information.

7. The information processing apparatus according to
claim 1, further comprising saving means for saving informa-
tion,

wherein the control means causes, when the bio-informa-

tion obtaining means and the kinetic-information
obtaining means obtain bio-information and kinetic
information, respectively, the saving means to save the
obtained bio-information and kinetic information or
avatar-related information indicating the expression or
movement of the avatar, the expression or movement
being determined on the basis of the obtained bio-infor-
mation and kinetic information.

8. The information processing apparatus according to
claim 7, wherein the control means reads the bio-information
and the kinetic information or the avatar-related information
from the saving means under a predetermined condition and
performs a display control operation so that the avatar is
displayed using the read bio-information and kinetic infor-
mation or the read avatar-related information.

9. The information processing apparatus according to
claim 1, wherein the bio-information includes information
indicating at least one of the pulse rate, heart rate, electrocar-
diogram, electromyogram, breathing, perspiration, galvanic
skin response, blood pressure, saturation of pulse oximetry
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oxygen, skin surface temperature, brain wave, blood flow
change, temperature, and status of eyes.

10. The information processing apparatus according to
claim 1, wherein the kinetic information is information indi-
cating at least one of a still state, a walking state, a running
state, an exercising state, and movement of a body element.

11. An information processing system comprising:

a transmitting apparatus; and

an information processing apparatus,

wherein the transmitting apparatus includes

bio-information detecting means for detecting bio-infor-
mation of a subject,

kinetic-information detecting means for detecting
kinetic information of the subject, and

transmitting means for transmitting and outputting the
bio-information detected by the bio-information
detecting means and the kinetic information detected
by the kinetic-information detecting means, and

wherein the information processing apparatus includes

communication means for communicating information,
and

control means for causing the communication means to
receive bio-information and kinetic information,
determining an expression or movement of an avatar
on the basis of the bio-information and kinetic infor-
mation received by the communication means, and
performing a control operation so that the avatar is
displayed with the determined expression or move-
ment.

12. The infonnation processing system according to claim
11, further comprising a server apparatus including storage
means for storing bio-information and kinetic information,

wherein the transmitting means of the transmitting appa-

ratus transmits the bio-information and the kinetic infor-
mation to the server apparatus,

wherein the server apparatus stores the transmitted bio-

information and kinetic information in the storage
means, and

wherein the communication means of the information pro-

cessing apparatus receives the bio-information and
kinetic information stored in the storage means of the
server apparatus.

13. The information processing system according to claim
11, further comprising a server apparatus including storage
means for storing bio-information and kinetic information,

wherein the transmitting means of the transmitting appa-

ratus transmits the bio-information and the kinetic infor-
mation to the server apparatus,

wherein the server apparatus stores the transmitted bio-

information and kinetic information in the storage
means, and

wherein the communication means of the information pro-

cessing apparatus receives avatar-related information
indicating the expression or movement of the avatar, the
expression or movement being determined on the basis
of the bio-information and kinetic information stored in
the storage means of the server apparatus.

14. An information processing method comprising:

obtaining bio-information of a subject;

obtaining kinetic information of the subject;

determining an expression or movement of an avatar on the

basis of the obtained bio-information and kinetic infor-
mation; and
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performing a control operation so that the avatar is dis-
played with the determined expression or movement.

15. An information processing apparatus comprising:

a bio-information obtaining unit configured to obtain bio-
information of a subject;

a kinetic-information obtaining unit configured to obtain
kinetic information of the subject; and

a control unit configured to determine an expression or
movement of an avatar on the basis of the bio-informa-
tion obtained by the bio-information obtaining unit and
the kinetic information obtained by the kinetic-informa-
tion obtaining unit and to perform a control operation so
that the avatar is displayed with the determined expres-
sion or movement.

16. An information processing system comprising:

a transmitting apparatus; and

an information processing apparatus,

wherein the transmitting apparatus includes
a bio-information detecting unit configured to detect

bio-information of a subject,
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akinetic-information detecting unit configured to detect
kinetic information of the subject, and

a transmitting unit configured to transmit and output the
bio-information detected by the bio-information
detecting unit and the kinetic information detected by
the kinetic-information detecting unit, and

wherein the information processing apparatus includes

acommunication unit configured to communicate infor-
mation, and

a control unit configured to cause the communication
unit to receive the bio-information and the kinetic
information, determine an expression or movement of
an avatar on the basis of the bio-information and
kinetic information received by the communication
unit, and perform a control operation so that the avatar
is displayed with the determined expression or
movement.
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