1 DESCRI PTION I mage Di spl ayi ng System Apparatus and
Met hod Technical Field The present invention rel ates
to an i mage di spl ayi ng system and net hod, for
di spl aying the condition of a person under
measurement in a visible forymon a display device,
and an i mage di splay device for displaying
bi o-infornmation on a renpte person under neasurenent
in a visible form ThipERWMIEAQNN cl ains the
priority of the Japanese Patent Application No.
2003-295482 filed in the Japanese Patent O fice on
August 19, 2003 and Japanese Patent Application No.
2004- 136918 filed in_ the Japanese Patenagmégfi&e on
Apri| 30, Imaga Displaying SystempApparghisandMetho
i ncorporated by reference herein. Background Art
Generally, a person will have an increased heart rate
when he or she is nervous, while having a stable
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a dispial tewios, afd an image display device for displaying bio-information on
a remote person under measurement in a visible form.

This application claims the priority of the Japanese Patent Application No.
2003-295482 filed in the Japanese Patent Office on August 19, 2003 and
Japanese Patent Application No. 2004-136918 filed in the Japanese Patent
Office on April 30, 2004, the entireties of which are incorporated by reference
herein.

Background Art

Generally, a person will have an increased heart rate when he or she is
nervous, while having a stable heart rate when he or she is calm. The heart
rate is a rhythm of heart contraction, and it is a parameter indicating the
condition of a person. Data indicating the conditions of a person include
respiration, brain wave, etc. in addition to the heart rate. These data are called

"bio data" and utilized as parameters quantitatively indicating the conditions of



a person in the fields of nmedicine and service. Also,
environnental information quantitatively indicates
anbi ent conditions such as tenperature change, w nd
strength, etc. around a person. Simlarly to the
bi o-information, the environnental information is
utilized to know the conditi'ons surrounding the
person. A typical exanple of the apparatuses
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el ectrocardi ogram of a person in a bathtub ang_ ) ]

chapgeemdnd stengifagéc.around a Neasens oPimHarky dg ihe gp-nformation,
el ectrocardi ogram This apparatus acquires an
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esented to the person under neasurenent of
bi o-i nformati o nd an e] ectrocardiQaramis. ..
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bei ng di spl ayed. The apparatus_disclosed in the flbove ]
envAzommend infeematig, is proposast iaribe daparessRajent Application Laid
acquire an el ectrocardiogrambut is limted in kind
Opeh NI 200010822 i(Pateno DituasauNed fandl inxappaatsfis to acquire
use. Also, this apparatus is to be used by a person
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electrocardiogram as bio-information and the bathtub temperature as
environmental information. An image varying as the information acquisition
progresses is presented to the person under measurement of bio-information,
and an electrocardiogram is acquired while the person is enjoying the image
being displayed.

The apparatus disclosed in the above Patent Document No. 1 is intended
to accurately acquire an electrocardiogram but is limited in kind of
bio-information to be acquired and purpose of use. Also, this apparatus is to
be used by a person under measurement to know his or her own
‘electrocardiogram, but it cannot be used to inform the condition of the person to

other people.



3 As nentioned above, the bio-informtion and
environnental information are characteristic of the
af fections, bodily condition, surroundings, etc. of .
the wuser. Based on bio-information and environnent al
i nformati on, the condition :ff a person under
nmeasurenent can be inforned to other people. However,
since bio-information is provided as a nuneri cal
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observation of the person will lead to invasion of his privacy.
Disclosure of the Invention

It is therefore desirable to overcome the above-mentioned drawbacks of
the conventional art by providing an image displaying system and method, for
displaying the condition of a person under measurement in a visible form on a
display device, and an image display device for displaying bio-information on a
remote person under measurement in a visible form.

It is also desirable to provide an image display device, and image
displaying system and method, for displaying the condition of a person and
environmental condition surrounding the person indefinitely.

According to the present invention, there is provided an image displaying



According to the present invention, there is provided
an i mage displaying 4 systemin which a
bi o-i nformati on acquiring device and i mage di spl ay
device are disposed in different places,
respectively, and the bio-information acquiring
devi ce sends acquired information to the imge
di splay device via a network. The inage display
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he person.
measurement on the basis of the received bio-information and displays the
image.

According to the present invention, there is also provided an image
displaying method in which bio-information on a person under measurement is
sent to a remote site and an image repfesenting the condition of the person is
generated based on the bio-information.

According to the present invention, an image can be generated based on
bio-information on a person under examination and information on the
environment surrounding the person and the condition of the person can be
displayed on the image display devices at a site remote from the person.
According to the present invention, no real image is generated that represents

the condition of a remote person is generated but an image is provided which is



According to the present invention, no real image is
generated that represents the condition of a renote
person is generated but an inmage is provided which is
5 generated based on the bio-information on the
person and environnent inf%rnation around him So,
different fromany high-precision imges for nedica
use, the imge generated according to the present
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res vantages of the present invention
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present invention when taken in conjunction w tc{1 t hg
measurengent wan peadiaplaygd. at Brsierremade Afqimithe psrson@nd can be

Drawings FIG 1 schematically illustrates the inmage
kn&waRlpnsyioueR focritbrgito tSiace theinage divpéay dovice

FIG 2 is a block diagramof a hand-held device or
incf%:?ﬁﬁféwldis%ﬁ%}st e condition of the person, no invasion will be made of
the person's privacy.

These objects and other objects, features and advantages of the present
invention will become more apparent from the following detailed description of
the best mode for carrying out the present invention when taken in conjunction
with the accdmpanying drawings.

Brief Description of the Drawings

FIG. 1 schematically illustrates the image display system according to the
present invention.

FIG 2 is a block diagram of a hand-held device or personal digital
personal assistant included in the image display system according to the present

invention.

FIG. 3 is also a block diagram of an image display device included in the



personal assistant included in the imge display
system according to the present invention. FIG3 is
al so a bl ock diagram of an imge di splay device
included in the 6 inage display systemaccording to
the present invention. FIG 4. shows a procedure for
generating different inages ﬁronwthe sane

bi o-i nformati on and environnmental information. FIG5
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illustrates an exanple of inmages reflecting the
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the configuration of nmultiplexed data. FIG 10 shows

. i.tions where stinulus sensors are located. FIG 11
m"%ﬁ@%‘ the viewer's touch with a touch panel. FIG 12
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Pl Fetmancally L RRRS o BB e Rt e e ehe dhe
touch with the touch panel to identification of an
physieal. relation.
FIG. 7 schematically illustrates an example of images reflecting the
relation of synchronization between data.
FIG. 8 schematically illustrates an example of images reflecting the
affections of a person under measurement.
FIG. 9 shows the configuration of multiplexed data.
FIG. 10 shows positions where stimulus sensors are located.
FIG. 11 shows the viewer's touch with a touch panel.
FIG. 12 shows an example of correspondence tables.
FIG. 13 schematically illustrates a process from the user's touch with the
touch panel to identification of an area.
FIG. 14 schematically shows the presentation of a touch with the stimulus
sensors from the image display device

FIG. 15 shows another variant of the image display system according to

the present invention.



FI G 14 schematically shows the presentation of a
touch with the stinmulus sensors fromthe inmge
di spl ay device FIG 15 shows anot her variant of the
i mage di splay systemaccording to the present
invention. 7 FIG 16 shows s%ill anot her vari ant of
the i mage display system according to the present
i nvention. Best Mdde for Carrying Qut the Invention
ThETGMRYShés @{igyalﬁfﬁéﬁﬂrﬁﬁﬁq{f‘%h@ Unbc UHIRY §%§c@fn according
i nvention 1ncludes a bio-information acquiTing
evice. The bjo-information acquiring device
u’ﬂ?ﬂ@?ﬁ@@JHWSU for mati on on a person under
measurenment (wWll _also be referred to sinply as
BespMadenfor{eareying<pyt thednivenehmat i on on t he
envi ronnent around the person, and supplies the
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networ k. The imge display system according to the
therp&sent andy@spliednthwidctjuired edafirhedionabtaviromntht
reference to the acconpanyi ng drawi ngs. As shown in
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image display device generates an image representing the condition of the
person on the basis of the bio-information and environment information, and
displays it. The image display system can transmit the condition of a person
in a remote place by transmitting Eio-information via a network.

The image display system according to the present invention will be
described in detail with reference to the accompanying drawings. As shown in
FIG. 1, the image display system, generally indicated with a reference numeral
1, includes an electronic bio-information acquiring device 10 connectable to a
network (will be referred to as "electronic device" hereunder), and an image
display device 20 that receives bio-information acquired by the electronic
device 10 and displays it. The electronic device 10 and image display device

20 are connected to each other via a network 100. The network 100 referred



1, includes an electronic bio-informati on acquiring
device 10 connectable to a network (will be referred
to as "electronic device" hereunder), and an inage

di spl ay device 20 that receives bio-informtion
acquired by the electronic gevice 10 and di spl ays
it. The electronic device 10 and i mage di spl ay device
20 are connected to each other via a network 100. The
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petspoakdigital apvistant RDADerdba like. a Daselertanigéswace A8 has a
bi o-sensor can efficiently acquire bio-information .
bidBerishe piievided theion iber positibh wkeddahe bidgensor dameegfticiently
di splay systemin which the electronic device 10 is,
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bed or any other electronic device for direct touch
deviceH Oais, faraxapiplehe npebidophendody. Alternatively, it

is put directly on part of the person's body for

deNegd tlen thé biv-schkdirds blifile ih digratobdkepliane B0 or pasvitled
herein as device-touch sensor 11 a, while the latter
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O tie present Invention, a cancorder 11 c to i nage
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part of the person's body. Alternatively, it is put directly on part of the

person's body for detection of bio data. The former one is referred to herein as
device-touch sensor 11a, while the latter is referred to as body-touch sensor 11b.
According to the present invention, a camcorder 11c¢ to image the peréon and
microphone to capture person's voice are included in the bio-sensors.

The mobile phone or PDA 10 shown in FIG. 2 includes a bio-sensor 11 to
acquire bio-information, environment information sensor 12 to acquire
environment information, ROM (read-only memory) 13 to store programs,
information on settings, etc., RAM (random-access memory) 14 as a
provisional storage area, CPU (central processing unit) 15 to make calculation

according to the program stored in the ROM 13 and control the mobile phone



The nobil e phone or PDA 10 shown in FIG 2 includes a

bi o-sensor 11 to acquire bio-information,

envi ronnent information sensor 12 to acquire

envi ronnent information, ROM (read-only nenory) 13 to

store prograns, informati ony on settings, etc., RAM

(random access nenory) 14 as a provisional storage

area, CPU (central processing unit) 15 to nake
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These bl ocks of the PDA 10 are connected to each
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pressure,  pul sation, brain wave, etc.

bi p- sensar ,11 is provid on ang kn 1 . >~
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sudoroneter and the |like are provided on the P 10 .
preasurehpulsetionobrain viveyetgppedh -semsfcgddeﬁmrymgﬁt ¢fpand in
user or person. An accel eroneter, vibration neter and
thetPBA 10.keFar expmple,declinical thermoend?es) plilse reter, sudorometer
respironeter is provided at the mcrophone of the
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like are provided inside the PDA 10. A respirometer is provided at the
microphone of the PDA 10.

Also, the bio-sensor 11 is provided in a place remote from the mobile
phone 10, such as part of the user's body, furniture or the room.  With the
bio-sensors being thus installed in such different places, a wider variety of
bio-information can be acquired.

The bio-sensors 11b installed at parts of the user's body include a
rheometer, electroencephalograph, eye movement sensor, electrocardiograph,
oscillation gyroscope, acceleration sensor, skin temperature sensor, body

motion acceleration sensor, skin conductivity sensor, pulse meter,

blood-pressure meter, respiration sensor, pupil diameter sensor, tilt sensor,



bi 0-sensors being thus installed in such different

pl aces, a wider variety of bio-information can be

acquired. The bio-sensors 1 | b installed at parts of

the user's body include a rheoneter,

el ectroencephal ograph, eye venent sensor,

el ectrocardi ograph, oscillation gyroscope,

accel eration sensor, skin tenperature sensor, body
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3 bl ood- pfessure nmeter, respiration

sens i t . ' .

sy TERy ol Bl RBL R R PRR o B B e Dol m e
infrared rays to_the user's body cts

d .
braipand bleed pryger &vealayd. mﬁlﬁ%f&éqnﬁégﬂ gg% geasigsithe brain
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as a-wave, (3-wave, etc. on the basis of a current
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nmuscl e. The oscillation gyroscope neasures the
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conductivity sensor neasures the sweating rate on the
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electric resistance. The respiration sensor is wound on the user's chest to
detect a voltage variation caused by the respiration. The tilt sensor measures
the body posture oﬁ the basis of a tilt of each body portion.

Also, the bio-sensors 11a to be provided on a further or floor includes a
thermograph, body motion sensor, respirometer, pulse meter, etc. The
bio-sensor 11 installed on the sofa, bed or the like extracts a pulse, respiration
and body motion on the basis of a pattern of pressure variation caused by the -
body motion and conveyed via an elastic material on the sofa or bed. The

thermograph measures a distribution of the body temperature by means of

infrared sensors. The bio-sensors 11¢ to capture an image and speech of the



t he body posture on the basis of a tilt of each body
portion. Also, the bio-sensors 11 a to be provided on
a further or floor includes a thernograph, body
notion sensor, respironeter, pulse neter, etc. The

bi o-sensor 11 installed on tihe sofa, bed or the |like
extracts a pulse, respiration and body notion on the
basis of a pattern of pressure variation caused by
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on the sofa or bed. The thernograph neasures a
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a notion, change of the facial expression, novenent
biminfohaatdye rhedsused banfraral cpisaneradm toethePIIAcHEh of
t he person. These bio-sensors 11 send
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the PDA 10. The environnent infornation sensor 1
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. includes a brightness sensor, ,gas sensor,

inalpdesnd heightnesp SeRsas; 58S S@ssrx@gaﬁamet%bﬁfqr@%ﬁeﬁg(?s (global
system), etc. The brightness sensor neasures the
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odor. The GPS uses radio waves froma satellite to
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peli‘src])(r:ll el;gsetg. The PDA 10 can also acquire environment information via the
network 100. Environment information acquired via the network 100 includes
weather forecast, lunar age, amount of snow cover, amount of rainfall,
atmospheric contamination, wind velocity, etc.

The communications interface 16 sends bio-information acquired by the
bio-sensor 11 and environment information acquired by the environment
information sensor 12 to the image display device 20. The information
sending via the communications interface 16 is controlled by the CPU 15.

The CPU 15 executes a program for transmission of bio-information and

environment information as a background program, and 1s triggered by a timer

setting to output a sending instruction to the communications interface 16.



weat her forecast, |unar age, anount of snow cover,
anount of rainfall, atnospheric contam nation, w nd
velocity, etc. The communi cations interface 16 sends
bi o-i nformation acquired by the bio-sensor 11 and
envi ronnment i nformation acqibred by the environnent

i nformati on sensor 12 to the“i nage di splay device 20.
The information sending via the comruni cations
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conglitieg e Qb hife biRdnfermatqpand goyomeny diformation
setting to output a sending instruction to the
recebraduronathedtiBAi Hi.er Theambge displaykleviogadfemfiyshe gither a
devi ce 20 generates an inmage representing the

devigt $8udioa displ o s@eeh @ diasorafort pcessor, such as a TV,
bi o-i nformati on and environnent information received
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device. FIG 3 shows the internal construction of the
Asistiagen, dhs phage displaye device 2Usinshadas, ant ingut vage? latosataept a
device 20 includes an input unit 21 to accept a

ke Splt B thesel " usesutph O unH vidd 4 spdedioas an output,
provi dé a speech as an output, Isplay unit 23 to
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information from a recording medium, communications interface 27 to make
data communications according to a predetermined communications protocol,
and an image storage unit 28 to store images. These blocks are connected to
cach other via a bus 200.

The CPU 29 roughly estimates an emotion and motion of the person on
the basis of bio-information to generate an image representing the condition of
the person. The image thus generated is resulted from abstraction and
symbolization of the person's condition. That is, the image generated by the
image display device 20 roughly represents an emotion and motion of the
person but does not provide any real representation. According to the present

invention, an image of the person is vaguely generated and casually displayed.



data communi cations according to a predeterm ned
communi cations protocol, and an inage storage unit
28 to store images. These bl ocks are connected to
each other via a bus 200. The CPU 29 roughly
estimates an enotion and nDE'on of the person on the
basis of bio-information to aenerate an i mage
representing the condition of the person. The inage
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person but does not provide azgﬂreal represent at| on.
28 Atores dipnggitam theeperasean imiage dramdn o-informetipn ard t he
person i s vaguely generated and casually displ ayed.
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of the person. The inmage fishes are, for exa
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and the like. Also, the inage storage unit 28 has a
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condi tign from bi o-infor matj on '
The CPU 29 estimates tﬁe person ) conadjmon from bio-information and

environment information to select a fish image that represents the person's state.
The method of estimating the person's condition will be explained herebelow.
The conditions of a person include emotion such as joy, anger, sorrow and
~ pleasure, sensation such as comfort and discomfort, motions such as eating;
moving, sleeping, etc.

The emotion, sensation and motion can be estimated in various manners.
For example, emotions such as astonishment fright and uneasiness can be
estimated based on a skin electrical resistance. Also, when a person is found
to have an elevated heart rate and bodily temperature and his electrocardiogram
shows a higher frequency, it can be estimated that he feels "joy". In addition,

it is well known that when a person in a mental and psychological stability, he



environnment information to select a fish inmage that
represents the person's state. The nethod of
estimating the person's condition will be expl ai ned
her ebel ow. The conditions of a person include
enoti on such as joy, anger, .gsorrow and pleasure,
sensation such as confort ang di sconfort, notions
such as eating, noving, sleeping, etc. The enotion,
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etc. between when he is in normal state and when .
unpleasant will show a larger difference in temperature between the fingertip
and palm or between the nose tip and forehead. A method of estimating the
emotions such as joy, anger, sorrow and pleasure from brain waves has already
been publicized. Emotions such as anger, sorrov{r, etc. can be evaluated by
using, in combination, these physiological indices, facial-expression
recognition based on electromyogram representing changes of facial expression
and images of the face, posture recognition with the acceleration sensor and tilt
sensor, speech recognition, etc.

One example of the method of estilnating the emotion, sensation and

motion has been explained above. For a more accurate estimation, however, it

is of course that a plurality of sensors should desirably be used to acquire a



he is in nervous state. Also, it has been reported
that a person feeling unpleasant wll show a | arger
difference in tenperature between the fingertip and
pal m or between the nose tip and forehead. A nethod
of estimating the enotions,gsuch as joy, anger,
sorrow and pl easure from br&?n waves has al ready
been publicized. Enotions such as anger, sorrow, etc.
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positional information on him is available. So, the CPU 15 estimates a
person's motion on the basis of a combination of bio-information and
environmental information on the person. For example, the CPU 15 estimates
a person being in the hoépital and having a high bodily temperature to be sick,
and a person being in the gym and having the bodily temperature gradually
clevated to be sick. Further, the CPU 15 can estimate a person's motion on the
basis of sound around the person. In this case, the CPU 15 can estimate an
object existing around the person on the basis of the quality and tone interval of
the acquired sound and a person's motion by text mining of the person's speech.
As having been explained above, the CPU 29 estimates an emotion,

sensation and motion of a person, and then generates images corresponding to



feeling sick, a person in the gymis exercising and a
person in the restaurant is taking a neal. It is
difficult to estimate a person's notion when only
positional information on himis available. So, the
CPU 15 estimates a person'i notion on the basis of a
conbi nati on of bio-infornatign and environnent al

i nformati on on the person. For exanple, the CPU 15
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correspondi ng condition of the person. For exanpl e,
the water. When the person is healthy and active, there will be generated an
image of clear water as background and a fish which is swimming swifily.
Also, when it is a fine day, bright underwater will be generated as background.
.When it is a hot day, there will be generated an image of a fish feeling a little
dizzy.

The CPU 29 delicately controls the fish motion, water movement, number
and size of bubbles in water, turbid degree of water, etc. This motion control
may be done based on a factor independent of bio-information and
environmental information. Also, the CPU 29 automatically generates images

irrespective of bio-information and environmental information as the case may

be. The automatic image generation will be done when the person refuses the



when the person is taking a neal in the restaurant,
an image of a fish which is biting will be
generated. Wien the person feels sick, there will be
generated an image of turbid water as background and
an i mage of a fish staying g ep in the water. Wen
the person is healthy and active, there will be
generated an image of clear water as background and
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placed like a photo holding frame or painting frame on the living room wall or
furniture.  Also, the person's condition can always be known from such an
image displayed on the PDA 10.

The image displayed on the display unit 23 is not limited to a fish but may
be a dog, cat or any other living thing, a computer graphics. The image may
be displayed simultaneously with an output of a sample sound or synthesized
sound from the sound output unit 22. Images can be selected for display.

The image storage unit 28 has various images and sounds stored therein. The
image display device 20 can selectively change the image from one to another

correspondingly to a user's choice. FIG. 4 shows examples of a screen 23a

displaying an image of a fish and a screen 23b displaying an image of a cat.



indefinitely depicting a person's condition. Since
the image is an abstract one, it wll not deeply
intrude on the person's privacy even if it is always
di spl ayed but a long-tinme observation of the inmage
wi Il not be any agony. The ﬂ%splay unit 23
di splaying a living thing or scenery depicted as such
an i mge may be placed like a photo holding frame or
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image as will evoke a correspondi ng condition of the
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As above, the image display system 1 informs a remote user of a condition
of the person. The image representing a person's condition is an indefinite one
which will not make the person himself and viewer feel unpleasant. It can
broadly represent a person's condition. The image display system 1 provides a |
system to monitor an old person living in a remote place or a child having gone
away from home. Also, the image display system 1 can represent a change of
a person's condition with an image not any real one.

The image display system is intended to represent a person's condition by
an image and inform a remote user of the person's condition. This image may
be provided as an ornamental one that can be used for entertainment.

Next, an example of the image display system in which a plurality of



The i mage di spl ayed may be pre-recorded in the inmage
storage device 28 or nmay be acquired from outside
via the network 100 or a recording nedium By
acquiring inmages not stored in the inmage storage
device 28 fromoutside, it bs possible to wi de the
vari ation of inages that ca% be di spl ayed and expl oit

a business of setting such inages. As above, the
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environments around the persons, relation between emotions of the persons, etc.
The positional information is measured by the GPS. In FIG. 6, positional
information on the persons in a map is depicted on a left screen while images
reflecting the positional relation are depicted on a right screen. The image
display device 20 displays images reflecting the positional information
according to a predetermined rule. The rule is stored in the form of a program
in thé ROM 24 and RAM 25 in the image display device 20. The CPU 29
reads the program and alters the images. In this program, each of the persons
is associated with an object, for example, with a jelly fish. Also, objects for
persons locating near each other are displayed near each other on the screen.

The program determines the object size from the distance between the person



received fromthe PDAs 10 and transfers themto the

i mge di splay device 20. It should be noted that for
sending informati on on the person to one image

di spl ay device 20, no server 30 is required. The

i mage di splay device 20 dlsgbays an i mage reflecting
the relation anong persons. The rel ation anong
persons include rel ati on between persons' |ocations,
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person C is displayed on the small scale.

The image display device 20 displays images reflecting the relation among
the persons and the relation between the persons and itself by applying a simple
rule to the positional information on the persons. The persons move
independently of each other but their spontaneous motions are associated with
each other by applying the rule to the positional information.

The image display device 20 generates images reflecting the relation of
synchronization between data. In this image generation, the image display
device 20 refers to the data such as persons’ respiration, pulse, walking rhythm,

motions, etc. which occur or vary at predetermined intervals. When such data

are synchronous with each other by accident, the image display device 20



is displayed on a small scale. In the exanple shown
in FIG6, the jelly fishes corresponding to the
persons A and B, respectively, are positioned near
each other and the jelly fish corresponding to the
person C is positioned away Eron1the jelly fishes
corresponding to the person% A and B. Since the
persons A and Bare | ocated near the inmage display
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so violently. 'When the weather on a location of a person is bad, the image
display device 20 will display an image of largely surging waves or turbid
vwnen

The image display device 20 estimates the emotion and mood of a person
from bio-information and environmental information on the person and displays
an image reflecting the relation in emotion between the persons. The emotion
is estimated as having been described above. FIG. 8 schematicaily illustrates
images reflecting a mood such as pleasantness or unpleasantness. The image
display device 20 groups the persons depending upon whether he feels pleasant

or unpleasant. Jelly fishes corresponding to the persons belonging to the

"pleasant” group are moved in harmony or toward each other, while jelly fishes



and E. Jelly fishes corresponding to the persons D
and E are dancing in harnony as shown in the right
portion of FIG 7. For the above, heart rates are
entered as input data and a rule to generate a
dancing inmage is applied. The relation between
environnents around the person is a difference in
environmental information. Environnental information
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device 20 wll display a jelly fish that noves so
cach othent | y. When the weather on a location of a person

is bad, the image display device 20 will display an
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proposes a process of determining the relation from the data and generating an
image reflecting the relation.

The data on a plurality of persons is transmitted as will be described below.
The server 30 multiplexes data received from the PDA 10. The multiplexed
information includes a pluraﬁty of packets 40 as shown in FIG. 9. Each of the
packets 40 consists of a communication header 41 and data part 42. The
communication header 41 stores communication control information such as
destination and source addresses. The data part 42 is comprised of a data
header 43 and data storage part 44. The data header 43 includes a person ID
part 45, time stamp 46 for temporal synchronization, information category code

47 indicative of the category of information, and information type code 48.



antagoni smw th each other, noved away from each
other or made to attack each other. Receiving data
on a plurality of persons, the imge display device
20 generates images fromthe rel ati on between the
persons. These input data bgclude bi o-i nformati on
and environnental informatidoh on the persons. The

i mage di splay device 20 determ nes the relation
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"72" or the like is set in the information type code 48. For item "weather", an
actual value or character string indicative of the weather is set in the
information type code 48. This field has a variable length. At the top of the
data storage part 44, there is set a numerical value indicative of the length of the
data storage part itself.

The image display device 20 multiplexes data on the basis of the ID of the
person, and then arranges information in a time series on the basis of a time
stamp. The image dispIay device 20 generates an image indicating the
condition of each person, and displays the generated image on the display unit.
In the example of image generation shown in FIG. 5, three persons carry the

PDAs 10a, 10b and 10c, respectively, and the three PDAs 10a, 10b and 10c



The information category code 47 indicates which data
to be stored in the data storage part 44 is,

bi ol ogi cal or environnmental. The information category
code 47 can be extended in case a new information
category is neasured in futuye. The information type
code 48 indicates which information stored in the
data storage part 44 is. For exanpl e, "heart

serf(ﬂ)i% infofth86bh @Hﬂ%ﬁ@mﬁéﬁal nﬂﬁﬁﬁhﬁ@ﬁ *t@ Ehe ¥rQer 30. The
indicated wth codes "

ser?ﬁiiﬁc“ Blffees sq'sétlgé&ﬁ? Iﬁ‘h if- W&M@ﬂ&énd

" K13" ectlv ly. Th torage part. 44 stor
infaRTIARPBAN 5S (b [BAKHD @Wimfaain@%weao the image display device
i nformati on type code 48. For exanple, for an item
20." pllhedinage dipiayi daficer 20 genetates hnagd:st@dlicbathlg’ thesmmditions of
in the informtion type code 48. For item "weather",
theaﬂire%\‘géﬂé@hs \éﬁﬂl&se]?ﬁ?z @hted ihdiesi iibealih 8p1ay unit
ather is s nth |nforrmt|ontype co
23Thls field has a variable Iength. At the top of t he
data storage part 44, there is set a nunerical value
i ndi cative of the Iength of the _data storage part
i t Note thatpdthprghdn dhe plorgmenfioned axample; thesegerdq) i
on the basis of the ID of the person, and then
provided ge aniinfeomediargrdevicafan data semsaasont the RI1aAi ) afd
atime stanp. The inmage display device 20 generates

img%b ag:?ta%y 4863 ﬁa tHeead£REd kS thkeQiu&}%‘%l'&taPﬁ‘hﬁ%r between

I ays the ge erate i mage on the display unit.

thef it p BT Tnlsety 0. I PR IR 3@%&&%& g packet

respectivel and the three PDAs,
generaﬁad by the gerver 30 and codes of data i en%ers are not mltegcto the

above.

In the above example, each of the persons is represented by a pseudo
creature, but actually one object or living thing may be represented based on
bio-information and environmental information on each person. For example,
an engine, tail assembly and main plane of one airplane may be assigned to
three different persons, respectively, to represent the airplane being flying.
Alternatively, a color, size and bouncing of a ball may be assigned to three
different persons to represent the ball beiﬁg moving.

Next, there will be explained an example in which a viewer of an image

and a person under measurement interact with each other. In this example, the



24 send bio-information and environnent al
information to the server 30. The server 30
mul ti pl exes the received bio-information and
environnental information, and sends the nultiplexed
information to the inage diﬁglay device 20. The
i mge di splay device 20 generates inmages indicating
the conditions of the three persons and displays the
) - ot ed: . . .
vief R B ORARS 160 cLEReSSefrdlopieRyeciall, tadfbal Sihtion)
erver 30 | provided as an_i nternediar i .
of SRETEQhns hhe bR OHOR IGPEFOR ﬁ%&%yﬁ‘? dhe 3 théSeimulus,
device 20 may be adapted to nmke direct data tragnsfer
andtteviemge ofde parsoowillsevaied duc e thesyarslompEHIe  he
configuration of the packet generated by the server

bio3hfantatieseswthid dhiad ietgsdifriesit sa fsedback ldopris establoshed
the above. In the above exanple, each of the persons

beggﬁeghggjgz,%?gbﬁ (p;éieqvé}seudo creature, but actually
on

Iving thing may be represented based

.bi 0-i nformation d enviro ntal infor i.on .
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and main glane of one airplane may_ be assigned t.o ..
thetskime din FiGr byt thees arsnshowe spaunted dpgations ofdpe stiaptlus giving

the airplane being flying. Alternatively, a color,
devicéeoend Theutthnwsalivingddévicen90 hec arninged th hre thaeone

different persons to represent the ball being noving.

pla@llg z)é%trhte&grg%ﬁ“‘% ir)rg%ge £XRh YR sBuBiePRlifg dBvIMs 90 @nverts a
touch signal entered at a remote place into physical stimulus. The touch signal
is supplied from the PDA 10. The PDA 10 and stimulus giving devices 90 are
connected by cable or radio. The stimulus giving device 90 uses at least either
vibration by an actuator or motor or elecﬁ*ic stimulus used in a low-frequency
treatment device to give tactile stimulus to the person. It should be noted that
the vibration function of the PDA 10 may be given as stimulus to the person
without use of such a special stimulus giving device 90.

The display unit 23 of the image display device 20 includes a touch panel
91. The touch panel 91 may be adapted to detect an input on the basis of a
change in resistance or capacitance or it may use a piezoelectric element such

as polyvinylidene fluoride (PVDF) or the like. A touch panel adapted to

detect an input on the basis of change in resistance or using the piczoelectric



and a person under neasurenent interact with each
other. In this exanple, the 25 viewer gives stimnulus
to the cutaneous sensation (especially, tactua
sensation) of the person. The bio-information on the
person is varied due to the %tinulus, and the imge
of the person will be varie& due to the variation of
the bio-information. In this third enbodi nent, a

[ S j -t he person and
eleﬁeﬁ@:?ﬁ%c?%eﬁ@th& Vi ngt %Iégg%cggg%%qlgfgtééﬁount ed on the
person to give stinuli t he skin. FLG 10, .t here
P LR sipriis eatpardled oy Sh oDicts s fishes {kgef‘“gwi’%n example
devi ces 90. The stinulus giving devices 90 are .
thatriblt exideserihedéelon  driee displayeunih 28 Hspley's 8s maryqi@ily fishes

Each of the stinulus giving devices 90 converts a

as fHRUSErsshanakacibeiediclly Askieanuntdepidted én bhtdaydtysiBpal
stinmulus. The touch signal is supplied fromthe PDA

. St V] Vi .
sk SRR sioh A Rhegi B et A PREBEGORAYIRIEESs displayed
devi gce 90 uses at, |l east eit vi hratjon by an
on SR fibeIAY SFTGRk orAbFRGNBARHII: 41} HHCHEdSHY Iieges the touch
| ow-frequency treatnment device to give tactile )
pamseli Hudtuen objechdispdayadnon the displaydumié 2a0thedinage display device
vi bration function of the PDA 10 may be given as

20 S¥ilnadiest dsoriifitdeP $P1the bhohdituges Batordheld. a BRreensde
stinmulus giving device 90. The display unit 23 of the

s B R B, IR 5 RE o o
an opchednos 1o Qelemify WHEhe BesPOLPOs dhs Bded indhat oblect.
Thz l21(:1‘3t[]el‘mination is done starting with the deepest layer. When the
determination by comparison has finally been done at the front layer, the image
display device 20 will determine that the last object determined to include the
spot P is thé object having been touched by the user.

When the touched object is rotating, the image display device 20 will
normalize the object. When having determined what the user has touched to
be an object, the image display device 20 will determine which portion of the
object the user has touched. For this determination, each of the objects is
divided into areas. In a correspondence table 92 shown in FIG: 12, there are

stored coordinates of the areas and corresponding body portions to which

stimulus is to be given. FIG. 13 schematically illustrates a process from touch



as polyvinylidene fluoride (PVDF) or the like. A
touch panel adapted to detect an input on the basis
of change in resistance or using the piezoelectric 26
el ement can al so detect the strength of tactua
sensation. The persons are agsociated with objects
(jelly fishes herein) in an exanple that wll be
descri bed bel ow. The display unit 23 displays as nany

ith§hé ¥ ddhsgﬁﬁel RstHee iBRes antl dEremindtidhef heltea hivihgbeen
Wlt%lghde%i cted in“one Ilayer. By superposing such | ayers

‘h . . : .
toudfi oo EI0 PoorfrBai 0 e b Rlest abBRRR, Wigh ppd calf,
wh th o f the. t h I t
respBioly.coigpr agbn To. B isPIRBPISnTE et b huchiggy the
di splay device 20 will detect coordinates P of the
viespots ifvdudisbin thesareads theat. is,Tthe thigdge di spl ay devi ce

20 will make a conpari son between coordi nates of the

Ob\S £ thafifift é&ﬁ‘@%’ggﬁuﬁﬁ@é talle Gt shotild devibatilpdre araged along

spot P is includ in that object. The determ nation
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the front layer, the i e displa vice 20 w | .
toughtranal A t hACABHENRZE ﬁ%blj%@}mﬁeﬁﬁ?fﬂﬁ% %%%H?WY:‘?TB% display
the spot P is the object having been touched by the
an iBage ofiffen exhmpleur bat thebferespandencatablg is alse davayeaded
di splay device 20 will normalize the object. Wen

shﬂtgténféaugil?th ergiheed Lﬁﬁ@ﬁfl: Eh@e Usaisigaal toosiwhest pertiohe tawhich

obj ect, e image display device 20 will determ ne
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constant whether the display image is a jelly fish or a cat. In this example, the
head is assigned a code "0x01", the chest is assigned a code "0x02", ... The
code for a corresponding portion is the n-th power of two (2), and it is
simultaneously applicable to a plurality of tactile stimulus devices. The
corresponding portions are in five kinds in this example, but the number of
cotresponding portions may be limitlessly increased unless the codes are a large
load to the system. However, since each of the numerical codes is unique,
they should never overlap the existing ones.

When a corresponding portion is determined, the image display device 20
will send, to a remote PDA 10, a touch signal including the code of the

corresponding portion, stimulus strength, stimulus type, etc. together.



divided into areas. In a correspondence table 92
shown in FIG 12, there are stored coordi nates of the
areas and correspondi ng body portions to which
stimulus is to be given. FIG 13 schematically
illustrates a process fromtguch 27 with the touch
panel by the viewer until déterm nation of an area
havi ng been touched. Areas a to d correspond to the

1 g » 1 -
Re QR g HeaPhoh BRERT s TN S I stimURBRgieite Bbvice 90 to
.touched,by the vi.ewer 1S, ncluded i-f-t
giverpliy ral Shncprs SHERGs 15 EBoRE” o EPOLLE sfbSRefleatly
__table 92 shoul d desirably be_managed al ong .inage
illugtratesihe drangrdssionsd the spmely ey ihe lﬁléag%%ﬁladﬁnawlﬁ‘; 20 to the
device 20 with the touch panel 91. In case inmge

stilalud givirgodevicad®d from the network to display an
i mage of, for exanple, a cat, the correspondence

taphe st'iﬁuggssl ] adlethdiddt fhgf HYN%tinR1GS Buéh as

uni que co assigned to ea ortions to which

Ltactile stinmulus js.to be.given, S0 tRhe gode .
vitegio B T Bt eBRu AfunEEat i 6% - Wil hise
display inage.is a jelly fish or a cat. In this
pargragipl, $he vitaatipe feequengi oif ghe acalrdean b changads @nd the
chest is assigned a code "0x02", .... The code for a

vitestioe sipgheh agd etediriontinailth pattetrhczpobe chafigedio Namely, a
and it is sinultaneously applicable to a plurality of

Vafail@gt(%fns?@l\ﬁllgl Ia'f%rﬂselfél‘fﬁﬁ égia—&?to f{férﬁgg§mndi ng portions

nds int exanpl e,” but the nunber of
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unspecified number of image display devices 20. In this case, the image
display system 1 includes a bio-information acquiring device 50 to measure
bio-information and environmental information on the person, server 60 to send
the bio-information and environmental information to many image display
devices 20, and an image display device 20 to generate images on the basis of
the bio-information and environmental information, as shown in FIG. 15.

The bio-information acquiring device 50 is almost the same in

construction as the aforementioned PDA 10. In the image display system 1,

since personal information on an individual under measurement is distributed to

many other persons, the bio-information acquiring device 50 is not always



they shoul d never overlap the existing ones. Wen a
correspondi ng portion is determ ned, the inmage

di splay device 20 wll send, to a renote PDA 10, a
touch signal including the code of the corresponding
portion, stimulus strength,z?tinulus type, etc.
together. 28 Receiving the touch signal, the PDA 10
drives the stinulus giving device 90 to give

cargggqﬂ&fﬂdhe@{?mﬁﬁ%oﬁld Hla'éik@olg%é ToStalRS A% re’fétﬁrelﬁ éﬁghly

ematically 1llustrates the transm ssion of t
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. code indicating the type of stinulus such as
distrityrted seif papedpisat- an actuator, electric stinulus
or the like. Wth this paraneter, the vibration
f r Ehe énaye displie spsttnnpisarseddn distribugnbastinformhative and
vi bration rhythmand electric stinulus pattern can be
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e given to the person. i splay system 1

na designed to gistribute bio-inf ' :
actfity; ¢ hivaiapinian ot e bid Mt Gl ARl foformation
nmeasurenent tq _an unspecified nunber of i e
on theplusiciar or edyeteowill permitoneanga é?"(i’rﬂ%?d'g{a l%aﬁ alp 49 actually
system 1 includes a bio-information acquiring device
wahkh & epomasaircughiy riow diedeveloparedteol theqrame natl observe
i nformati on on the person, server 60 to send the

LIRS GO, Ittt b et
deﬁjegcﬁ t gret\%ﬂ%g %Iegct:r?biecim an %%a%g (ii?pela§ AR\ %e®d0 that is not to
reproduce the measured bio-information and environmental information on the
real-time basis but to generate images on the basis of bio-information and
environmental information already measured.  The existing bio-information
and environmental information are recorded in a bio-information stbrage server
70 or a recording medium 80 such as a CD-ROM or semiconductor memory in
the network 100, as shown in FIG. 16. The image display device 20 generates
images on the basis of these bio-information and environmental information.
Thus, the user can enjoy the same image many times.  Also, bio-information
and environmental information can be measured in advance and displayed any

time unless time presses. For example, bio-information on a person can be

recorded and his look may be reproduced as a symbol image at any time after



the bio-informati on and environnental information, as
shown in FIG 15. The bio-information acquiring device
50 is alnost the same in construction as the

af orementi oned PDA 10. In the image display system 1,
si nce personal information an indi vidual under
measurenent is distributed to many other persons,
the bio-information acquiring device 50 is not always

his42attcarried like the PDA but should desirably be

installed in a relatively highly public space.
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di spl ay s en1|s used to, distr] ut bio-in
congeaningraariab peeferred; nbedmens t %%X%l?ﬂa s mib'fﬁ Tence

at a concert or an athlete in action. The
to tiiesiccbhipanginglraviagbi oHaowevemiti shoukhte enderstome by dhose
information on the nusician or athlete will permt
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be descrjbed_ an i mage displ. deV|ce 20_that is not
or embodigst wavariousathes mwﬂ Bt dgpariing from tflwoﬁcope and spirit
environmental information on the real-tine basis but
thekeofaenet foehiamdobsfied inhihelmppended chhaimsi nf or mat i on
and environnental information already neasured. The
existing bio-information and environnent al
information are recorded in a bio-information storage
server 70 or a recording nmedium 80 such as a CD- ROM
or sem conductor nmenory in



the network 100, as shown in FIG 16. The i mage
di spl ay device 20 generates inmages on the basis of
t hese bio-informati on and environnental information.
Thus, the user can enjoy the sane inmage many tines.
Al so, bio-information and vironmental information
can be neasured in advance and di splayed any tine
unl ess tine presses. For exanple, bio-information on
a person can be recordedcapgdms s | ook may be
reproduced as a synbol inmage at any tine after 30
his death. In the foregoing, the present invention
has been described in detail concerning certain
preferred _enbodi nents thereof as exanples with
L. r efp irapgedisplaying sy R SAFRASINEY dr awi ngs. However, it
shoul d be understood by those ordinarily skilled in
t hebiatibfdrimation heyuirimsdavice indledinp @améass fotmdéasannged t o
the enbodi ments but can be nodified in various
bioRfRGHSon &P PLsHE LGk BhdaSEBALVANN m&ins FHORARIRE the
various other forns w thout departing fromthe scope
b.gg%)sg%rLt thereof as set forth and defined in the
iodBIoEmAoR @i 5. 31 CLAIMS 1. An immge displ ayi ng
system conprisjng: .a bio-information acquirjng device
i nal ieiieA displayedsmiceringluding 8 apqeigng means far mepyiiedhc on a
per son under neasurenent and a neans for sending the
biokdhforinafi@r, antimags garehting means for gencrating an image on the basis of the

bio-information and a display means for displaying the image, wherein

the bio-information acquiring device and image display device are located in
difference places and connected to each other via a network;

wherein the displaying means receives bio-information on a plurality of persons
under measurement, generates images of pseudo creatures representing the condition of
each of the persons under measurement, and displays the plurality of pseudo creatures

simultaneously.

2.  Animage display device connected, via a network, to a bio-information acquiring
device that acquires bio-information on a person under measurement, the device
comprising:

a bio-information receiving means for receiving bio-information sent from



an i mage di splay device including a receiving nmeans
for receiving the bio-information, an inmge
generating neans for generating an i nage on the basis
of the bio-information and a di splay neans for

di spl ayi ng the i mage, mhereia the bio-informtion
acqui ring device and i nage 3lsplay devi ce are | ocated
in difference places and connected to each other via

the hidY éiion‘@f_@@ﬁiﬁh%d&ﬂ@e;di spl ayi ng nmeans receives
a

bio-information o pl'urality of persons under

measur enent, gener at i mges of .pseudo creat ures
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~under neasurenent, and displays the plurality of
bioggtmetier;@adur es  si mul t aneously. 2. An image display

devi ce connected, via a network, to a bio-information

acqdispiafigg rikemi & didpdMyiaetheiifage;bi o-i nfornation on a

person under neasurenent, the device conprising: a

W,&gﬁfnfornatlon recei ving neans for receiving

io-1nformation sent from32 the bio-infornmation

Sg%g%ng{iq% g %ngﬁé@gﬁ%&? ﬁ%hg-glgtgrrg?’%lprg?%@n er mfeecl)srurement from a

bi o-i nformation; and a displaying nmeans for
plugilisy bERiorigformatiomangetringydeatcgs.ribe reagsisghergtingymeans generates

bi o-information on a plurality of persons under
imalg%aﬁe&psrmﬂmdg the @Bnhdition offthd péryordfundeomeastinent;iaad

acquiring devices, the inmage generating neans

gefs rd?stpﬁgrhlg means displays the images representing the conditions of the persons

under measurement simultaneously.

3.  Amethod of displaying an image, the method comprising the steps of:

acquiring bio-information on a person under measurement;

sending the bio-information to a remote device;

receiving the bio-information sent in the sending step;

generating an image on the basis of the bio-information received in the receiving
step; and

displaying the image generated in the image generating step;



I mages representing the conditions of the persons
under neasurenent; and the displ ayi ng neans displ ays
the i mages representing the conditions of the persons
under mneasurenent sinultaneously. 3. A method of
di spl ayi ng an i mage, the netfijod conprising the steps
of :  acquiring bio-informati'0n on a person under
neasur enent; sending the bio-information to a renote
whidRyh-ce; receiving the bio-information sent in the
sendi ng step; generating an image on the basis of the

b|o |nforgPﬂﬁ%u? ecg éﬁ%@hﬁpﬁgﬂyﬁ>Eﬁ%%bgﬁaﬁgtggwu“m%ﬂﬁulﬂw

generatlng step; 33 wherein: receiving the
redgivang Dy imagics repppseatipg thegandjtiass qféhe personmsier measurement
nmeasurenent in the receiving step, inmages
ard gfreesiediamp the conditions of the persons under
nmeasurenent are generated and in the displaying
st r.epe
pﬁ% S&%%‘Bi? Ep R MERER it ECHHRNS &'t Pérsons
nultaneou Th hod a cordlng to claim3,
PRI ety o HBRAARENaB on i n bi o-
|nfornat|on anong the plurallty of persons under
4. medbenmtlaed acoprdimp éo platrh Gdwhexsor tierimages weiflgctrelaBioniin bio-
4, wherein the inmages reflect the relation in
infofmaticnaot@thd piielitebf paseiai@let hRaflvmahi. ty of
per sons under measurenment .

5. The method according to claims 3 or 4, wherein the images reflect the relation in

environmental information among the plurality of persons under measurement.



