1 DESCRI PTION I mage Di splaying 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 ja person under
measurenent in a visible formon a display device,
and an i mage di splay device for displaying

bi o-information on a renote person under neasurenent
in avisible form This application clains the
priority of the Japand@S HIONbpl i cation 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 Patent O fice on
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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

medicine and service. Also, environmental information quantitatively indicates



anbi ent conditions such as tenperature change, w nd
strength, etc. around a person. Simlarly to the
bi o-i nformati on, the environnental information is
utilized to know the condithons surrounding the
person. A typical exanple of the apparatuses
utilizing bio-information and environnental
information is proposed in the Japanese Patent
Application Laid Open No. 2002-282227 (Patent
ambw@b eonditlonsguch s tampergipes ehange; wind strengih;, etcarmround a
el ectrocardi ogram of a person in a bathtub and
persoigenBimilarlano ithabio-dnformatibasite afvirdiifeabitifbAdation is
el ectrocardi ogram This apparatus acqui res an
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enviropmgngal mﬁ@np@tn@,@m peopospdin the Iamncmgatduéiﬁwlication Laid
di spl ayed. The apparatus di sclosed in the above
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acquire an el ectrocardiogrambut is limted in kind

1 P81 BSOS i
de hi h
the acgiied e BERDHREEP St o, A 1S aparagts Ahguires 4a Qleptrapasdiogram as

. the condition of the person to other people. As
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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.

As mentioned above, the bio-information and environmental information are
characteristic of the affections, bodily condition, surroundings, etc. of the user.

Based on bio-information and environmental information, the condition of a person

under measurement can be informed to other people. However, since



3 bio-information is provided as a nunerical val ue,

experiences and tine are required to understand what

the nunerical value neans. Al so, vivid display of

acquired information on a person is also a painto

t he person under neasurenenB. A canctorder may also

be installed on part of the person under neasurenent

or in a corner of an exam nation roomto imge the
bio-inpansdron ik providsd aaaenumdrﬁ:ad: vallic; experehcthandameare caguired to

be . known at a gl ance but such an observatign of the
undersﬁ@m%whawhmnur%@ wlpamespen Adpo.nieid displanelacquired

scl osure nvent.i e .embodi nent s
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nmeasur enent a visible formon a display device,

examingtibrasooimgenade sl porsatevilaehik eased tieoayition of the person can be
bi o-i nformati on on a renote person under neasurenent -

known ¢ asglones ytsuehoampbreationf dbprsensvilbleadyo prigviogeofdns
i mge display device, and i mage di spl ayi ng system
PTiVac¥ng” et hod, for displaying the condition of a person
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nitely According to a first aspect of the
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devi ce and i mage dISp ay device are located in

of a person and environmental condition surrounding the person indefinitely.

According to a first aspect of the invention, there is provided an image displaying
system comprising: a bio-information acquiring device including a means for

| measuring bio-information on a person under measurement and a means for sending
the bio-information; and an image display device including a receiving means for
receiving 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 bio-
information acquiring device includes an environmental information measuring means
for quantitatively measuring the environment around the person under measurement;
and the image generating means generates images representing the condition of the
person under measurement and environment around the person on the basis of the bio-

mformation and environmental information.



di fference places and connected to each other via a
network; wherein: the bio- information acquiring
devi ce includes an environnmental information
measuring nmeans for quantitatively measuring the
envi ronnent around the persogaunder neasurenent; and
the i mage generati ng neans generates inmages
representing the condition of the person under

asurenment. and_environ around. t h rson._Qqn .
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wherdih hd bicrInTBthSioraRehArifll TehvRY diRlGiRsageiislas Megitee located in
the image, wherein the bio-information acquirin
differdmod plcendindnegmedishlayadevites skealmtavdd wherem; the image

. di fferenc | aces and connected tqQ each.ofher via a .
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t he person under neasurenent and environment around
basis dfibiopmifeonation e enasimendfinformativhaeadhby dne sead-out means.

environnment information read by the read-out neans. )
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bio-irf63HA48P on a person under measurement, the device comprising: a bio-
information receiving means for receiving bio-information sent from the bio-
- information acquiring device; an image generating means for generating an image on
the basis of the bio-information; and a displaying means for displaying the image;
wherein; the bio-information acquiring device includes an environmental information
measuring means for quantitatively measuring the environment around the person
under measurement; and the image generating means generates images representing
the condition of the person under measurement and environment around the person on
the basis of the bio-information and environmental information.

According to a fourth aspect of the invention, there is provided an image 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 the bio-
information acquiring device; and image generating means for generating an image on

the basis of the bio-information; and a displaying means for displaying the image;



bi o-i nformati on on a person under neasurenent, the

devi ce conprising: a bio- information receiving neans

for receiving bio-informati on sent fromthe bio-

i nformati on acquiring device; an inmge generating

nmeans for generating an inmgge on the basis of the

bi o-i nformati on; and a di spl ayi ng neans for

di spl aying the i nage; wherein; the bio-informtion

acqui ri,ng devi ce includes an enyironnental . .
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basis ofi big-frfohrastion ahdtdieitvnesdnt finforatation @odecorded in the recording
.environnmental information. According to a fourth
mediu@pect of the invention, there is provided an i mage
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bio-inf@mateneioni agpdrkon i mider malchoresent, fieodetite bo@prising: a bio-
. i nformation acquiring device; and inage generating
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person under neasurenent and environnment around the
mediypgriborimage tdencratng meafis pewerites omages opresedting the condition of
the peﬁ% I 'egenggashpefrgernqaatnld%rﬁv%%gﬁ{e%% 3{0?1?191 thg pgg%n ro?zct?lza %Iagi% of bio-
information and environment information pre-recorded in the recording mediumn.

According to a sixth aspect of the invention, there is provided a method 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; further comprising the step of quantitatively
measuring the environment around the person under measurement; and in the image
generating step, there being generated images representing the condition of the person

under measurement on the bases of the bio-information and environmental

mmformation.



According to a fifth aspect of the invention, there

is provided an i mage di splay device connected, via a

network, to a bio-information acquiring device that

acquires bio-information on a person under

measurenent, the device conprising: a bio-

i nformati on receiving neans for receiving

bi o-i nformation sent from théchio- information

acquiring device; an inmage generating neans for

generating an i mage on the basis of the
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di spl aying the image; conprising a read-out neans
devicd and nmage magpbayt dévito anmtlisposedeipodifiettnit placcs,aespaitingly, and the
. . medium the inmage. generating apns generates i mages .
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of a ps6n 844" ded in the recording medium According to a

sixth aspect of the invention, there is provided a
nmet hod of displaying an image, the nethod conpri sing
the steps of. Acquiring bio-information on a person
under neasurenent; sending the bio-information to a
renote device; receiving the bio-information sent in
the sending step; generating an imge on the basis
of the bio-information received in the receiving
step; and displaying the image generated in the

i mge generating step; further conprising the step of
quantitatively neasuring the environnment around the
person under mneasurenent; and in the inmage

generating step, there being generated i mages
representing the condition of the person under
nmeasur enent on the bases of the bio-informtion and
envi ronnental information. 3c



Al so disclosed is an image displaying systemin which
a bio-information acquiring device and i nage displ ay
devi ce are disposed in different places,
respectively, and the bio-information acquiring
devi ce sends acquired information to the inmage
di splay device via a netwo#k. The inmge display
devi ce generates an i mage representing the condition
of a person under 4 neasurenent on the basis of the
measurgueitwadhdbasis of diemetdioni Bindnthraptioy and deplays gee infigeo
dis%hgﬁed i.,s an image display device that receives
Hlsg-dispieserds p8Amagndisplaniericehibet rasebenhic-isiormation sent from a
. . acquj.ring device .and generates an inmage representing..
bio-infieicn, Afide 58vE0 R BB e el ogbrhEineaRe cpdlition of a
i - .
PO R e s S5 L AR o BBy BPdisplays the
imagemet hod i n which bio-informati on on a person under
measurenent is_sent to a renote site and an i mage
Alsp il igan Weagsodepleyiog mdthod én whertshin-in&rmation on a person
enerat ed based on the bio-ipformation. In _exanple, .
under BESSFIRERS K SClio; ATSEWIE SiF B R HBASR EBBERINE R condition of the
persorPis %éhélfafé.rd%tsé@ Bn @R Bio-RE5RGgHnder exant nation and
I nformati on on the envitonnment surroundi ng the person

Tanstabipee €ADOdiicAls, @h ilbge BAT 5O Bekaiked DastidSh BXSHRhation on a
the i mage di splay devices at a site renote fromthe

persorpunémrexatminaicanmie idboaliore ot she rovireahentnageunding the person
gener at ed fghat represents, the condition of . a renpte

and thgoagRInsolgBRACEIBamRe disPlayag On; Be jrags displaphdencessat a site

ner sed on the bio-information on the person
remm%ﬁggle%%%g%sﬁﬁént i nformati on around him So, different

In example embodiments, no real image is generated that represents the condition of
a remote person is generated but an image is provided which is generated based on the
bio-information on the person and environment information around him.  So, different
from any high-precision images for medical use, the image generated can indefinitely
represent the condition of the person under measurement and can be enjoyed. Namely,
the image has an improved entertaining property.

In example embodiments, the condition of a person under



from any high-precision inmges for nedical use, the

i mge generated can indefinitely represent the

condition of the person under neasurenment and can be

enjoyed. Nanely, the inmage has an inproved

entertaining property. In exanple enbodi nents, the

condition of a person under35 neasurenent can be

di spl ayed at a site renote fromthe person and can be

known unconsciously at a renote site. Since the
measwionege @insit ayspleweidcat a raitef fomaate| fyordi ghpl parsort hed can be known

condition of the person, no invasion w |l be nmade of
uncon&cr@lefeats%wr%ots itg-acynceribe enags display devise ndefimpely displays the

.embedi ments w l.l beco re a rent fromthe
condit BRI Gl R 08 PR PR pt it Asde wnen
THREE nad\)%n&%_@i B ekhifPieerhBodidts2C COMPamniiNBeHnIMRES apparent
Brief Description of the Drawmngs FIG 1
from tlscfodionting dbtajicd Hesesiptiat f thdlecst magle dihsptaken Sy Sbejinction with
according to the present invention. FIG 2 is a
the acqsIpRANYAN S greavings. a hand- hel d devi ce or personal
di gital personal assistant included in the inmage
. i S cording to the present invention.
Bneﬂ%%gjﬂpg%?s&y@?@%%?%ck di agram of an i mage di spl ay
device included in the image display system
i€ dr ghematicaltyhdlustraise e imagndisplay skit€in decattiimg t@ the present
procedure for generating different inmages fromthe
invent3fM® bio- infornmation and environnmental information.
FI'G 5 is a variant of the image display system

according to the present . L.
FIG. 2 1s a"block diagram of a hand-held device or personal digital personal

assistant included in the image display system according to the present inverition.

FIG. 3 is also a block diagram of an image display device included in the image
display system according to the present invention.

FIG. 4 shows a procedure for generating different images from the same bio-
information and environmental information.

FIG. 5 is a variant of the image display system according to the present
invention.

FIG 6 schematically illustrates an example of images reflecting the physical relation.



invention. FIG 6 schematically illustrates an exanple
of images reflecting the physical relation. 6 FIG 7

schematically illustrates an exanple of inmages
reflecting the relation of @ynchroni zation between
data. FIG 8 schematically illustrates an exanpl e of

i mges reflecting the affections of a person under
nmeasurenent. FIG 9 shows the configuration of

FLGHT p&:i@emgiti@aarﬁﬂhﬁh@tésoaﬁ@ﬁmpgéef %&g%of%@pﬁ%g the relation of

sti mul us sensors are | ocat ed.

j y Lf.h a touch panel. FIG 12 shows an
Sync%ggrrp lgﬁo e(e‘gfg%gé ondence tables. FIG 13 :
Fg(gsgat i cal lc%;'sgi Ij]glsétrat es a process fromthe user's '
= sehemateally ¥l statesameex appledenmagasaeflonting thaaffections
area. FI G 14 schematically shows the presentation of

of a pgryomuethdasimbeasiemsht.nul us. sensors fromthe i mage
di spl ay device FIG 15 shows anot her variant of the

FIGEEslihwH Bwé&ﬁg@ﬁg%ﬁ%ﬂpp%gggﬁﬁa& present

i nvention. FIG 1 WS St er variant of the
' ] . em accordi,ng to the present
EIBA SOV BEaPORs SRR ORI shisashate Fcaibent i on

[ e di,spl.ay system according to the present
]%fﬁ eufﬁf’gwq mpy}g%@r% touch with a touc% panel. bres

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. |
FIG. 16 shows still another variant of the image display system acéording to
the present invention. |
Best Mode for Carrying Out the Invention
The image display system according to the present invention includes a
bio-information acquiring device. The bio-information acquiring device acquires
bio-information on a person under measurement (will also be referred to simply as

“person” hereunder) and information on the environment around the person, and



bi o-i nformati on acquiring device. The bio-information
acqui ring device acquires bio-information on a
person under neasurenent (wWilf also be referred to
sinply as "person" hereunder) and information on the
envi ronnent around the person, and 7 supplies the
acqui red bio-informati on and environnent information
to an imge display device |ocated renote fromthe
person. The jpmage display device generates an inage
supplieg the demired binenfosnalion shdemviiarpentdnforomationetomsimage
of the bio-information and environnment informtion,
displagritvice icages] femotEHfeomnhgpetican! @he iage dispidy device
transmt the condition of a person in a renoté place
e S . . o
e bR Bl A COAATORL (h DA cEOL B bact OB the
. . jenvention will.be described in detail with reference,.
bio-infFHEd B pbisoRms ERihrmgtonaean Bt Fi b Smagkdlisplay
i mage di splay system generally indicated wth a
systerp £aB tansBlihiheggandition 0% Bqlarsiss Ima remets plae dy transmitting
bi o-i nformation acquiring device 10 connectable to a
bio-infimthvatida {iaid hetiveorkef erred to as "el ectroni ¢ devi ce"
hereunder), and an inage display device 20 that
TSGRy PR GRUAE W e rettn! BR GRS

. . di.spl devjcg 20 are connected to eac .
descrifiin SRR S Bp PR o he e Shansig Gt igh or dcehaym in
herejn is_ the so-called Internet. The electronic
FIG. 1gthys weageodisplay sy stras; gensirglly dndicatedowitbmi refer¢nve aumeral 1,
that can al ways be carried, such as a nobile phone,
includpe as ebedtratiic bic&ﬁnﬁsﬂiasibﬁrﬁcqghﬁ%)ieﬁcetlfﬁﬁcdﬂﬂ@%taﬂé € a

el ectronic device 10 has a bi o-sensor provided
netwoHl @K BPPBe ké¥erred 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 to herein is
the so-called Internet. The electronic device 10 should desirably be an electronic
device that can always be carried, such as a mobile phone, personal digital assistant
(PDA) or the Iike. The electronic device 10 has a bio-sensor provided thereon in
a position where the bio-sensor can efficiently acquire bio-information on the
device user.

Here will be described an image display system in which the electronic device

10 is, for example, a mobile phone.



a position where the bio-sensor can efficiently
acquire bio-information on the device user. Here
will be described an i mage di splay systemin which
the electronic device 10 ig, for exanple, a nobile
phone. 8 Note that the bio-sensor is built in the
nmobi | e phone 10 or provided separately fromthe

| atter. The bi o-sensor separate fromthe nobil e phone

0 is installed on, a chair, bed or_ any other
]épt@cfi%ﬂ}ecb@esﬁnéer isobuidf indbe mebiephprs 10 gparovisiedtseparately
person's body. Alternatively, it is put directly on

from therlatter. tHee bir-sasos sbpatptd from thet mobilephoheligoisdatialled on
The forner one is referred to herein as devi ce-touch

a chais &el0ér ati!‘,i@the)‘*@léc%ﬁdﬂliﬁ dkifde%r Hﬁe&ﬁo%%ﬁggit% ?1 J@n?f the

body-t ouch sensor . According tot
I i on, r 116. to.i mage th er son ,and
persoff 5B AN FaSAR0T 196 phL ikt TR Rel OEu A E Ry for
t he pbj o-sensors. The nobil e phone or PDA 10 shown in
detecttq@giﬂ%‘ifﬂed ed'hg fiormcs ong ds raferned to hserinras device-touch sensor
bi o-i nformati on, environnment information sensor 12 to

11a, whilpuhedattemigirefernehto anbodyrdudnsen86ML { beadkcokding to the
menory) 13 to store progranms, information on

present @hvéritih, allatcorBAM (& & ﬁﬁﬂ%%gﬁ%%ﬁ'sﬁﬁ gﬁﬂﬁi&égﬁs’cﬁl}fgto capture

provi si onal storage area, entr proc
i f. . cuHl ation according to the
persorfg,ﬂ,?g&gl)ﬁg#?% C}Q@g(?hr?ﬁ#e RS ™and control the robile
hone ﬁ% s a whole, communications interface (I/Ff
mgbiapRogs F k shown & &16c2 saeludes a biemsensor 11 to
.internal protocol and a bio-information receiver 17
acquire bio-dnkormativheehvizonment irdbrmation 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 10 as a whole,
communications interface (I/F) 16 to make data communications according to an
internal protocol and a bio-information receiver 17 to receive the bio-information
from the external bio-sensor 11.  These blocks of the PDA 10 are connected to
each other via a bus 18.
The bio-sensor 11 acquired bio-information. The bio-information

quantitatively indicates motions of organs of a human body, such as a blood

pressure, pulsation, brain wave, etc. The bio-sensor 11 is provided on and in the



fromthe external bio-sensor 11. These bl ocks of the
PDA 10 are connected to each other via a bus 18. The
bi o-sensor 11 acquired bio-information. The
bi o-i nformati on quantitatiﬁely i ndi cates notions of
organs of a human body, such as a blood pressure,
pul sation, brain wave, etc. The bio-sensor 11 is
provided on and in the 9 PDA 10. For exanple, a
clinical thernonmeter, pulse neter, sudoroneter and
PDA ibe Fbr krampte, prairideldthermbhetéDaulse meter,midooomieter and the
to be gripped nost frequently by the user or person.

ke S5 8 FDA (0. g popdphbe bttt by

rovided at the mcroph f the PD Q.q. 0, the ..
user o pRARGRTC th i ORIERAE RO T on, ifTer ki ftopobded imside
nobi | e phone 10, such as part. of .the_user's bod
the PIpfy M)t updespiremetardsprovaded af the miieropanse of the kilky 10.
thus installed in such different places, a w der

Ao, dieybinFsdrisor il hfio prastided e arpladxeremcofei frem. th€hrobile phone
bi o-sensors | |Ib installed at parts of the user's
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noverrent sensor, el ettrocardi ograph, oscillation
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conductivity sensor, pulse neter, blood-pressure

be acqyarest | respiration sensor, pupil dianeter sensor,
tilt sensor, blood oxygen saturation sensor, etc. The
Fiebivesarsoend tls instdlied edparsy of the udee's body' ischnridya erdmeter,

detects reflected infrared rays to neasure the bl ood
electrédR¥phRldobSpID e m8FemehP Sshsox Yl 8etrd&i¥8logrd e oscillation
gyroscope, acceleration sensor, skin temperature sensor, body motion acceleration
sensor, skin conductivity sensor, pulse meter, blood-pressure metér, respiration
sensor, pupil diameter sensor, tilt sensor, blood oxygen saturation sensor, etc. The
rheometer emits infrared rays to the user's body and detects reflected infrared rays
to measure the blood flow in the brain and blood oxygen level. The
electroencephalograph measures the brain waves such as a-wave, f-wave, etc. on
the basis of a current flowing through the brain. The eye movement sensor is
mounted on the user's head to measure the frequency component of an eyeball
movement on the basis of a potential in the head. The electrocardiograph

measures the user's heart rate on the basis of a current generated by the cardiac

muscle. The oscillation gyroscope measures the breast motion and breathing rate



el ect roencephal ograph nmeasures the brain waves such
as a-wave, 13-wave, etc. on the basis of a current
flow ng through the brain. The eye novenent sensor is
mounted on the user's head §g neasure the frequency
conponent of an eyeball novenent on the basis of a
potential in the head. The el ectrocardi ograph
nmeasures the user's heart rate on the basis of a
current_ generated by the cardiac nuscle. The

on the basis oftancangparosd opidy.neZbeskin temepdrats tsenwir measands the
breathing rate 10 on the basis of an angul ar
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bodily tenperature. The skin conductivity sensor
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11 insfglfed §8 thd e Dot A7 the B¢ B Maskapilse mespiaten and body
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motion gy hedmsiscolsopatternhef plessurenswiation davsed bydhpthods motion
i mge and speech of the person include a cantorder
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The bio-sensors 11c to capture an image and speech of the person include a
camcorder and microphone. The camcorder can determine a motion, change of
the facial expression, movement of the eye balls. The microphone collects speech
of the person.  These bio-sensors 11 send bio-information measured by infrared
rays or radio to the PDA 10.

The environment information sensor 12 measures information on the
environment around the person. The environment information sensor 12 includes
a brightness sensor, gas sensor, thermometer, barometer, GPS (global positioning

‘system), etc.  The brightness sensor measures the brightness around the person,

and gas sensor detects odor. The GPS uses radio waves from a satellite to



of the person. These bi o-sensors 11 send
bi o-informati on neasured by infrared rays or radio
to the PDA 10. The environnent information sensor 12
measures information on thgp environnment around the
person. The environnment information sensor 12
i ncludes a brightness sensor, gas sensor,
thernnneter baronmeter, GPS (gl obal positioning

etc The brlghtness sensor mneasures the
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odor. The GPS uses radio waves froma satellite to 11

PDA IteeavaBotaequiratenivirdemesid ihforgiatiogeviafthe neesoiki DOO.
where the person exists. The PDA 10 can al so acquire
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lunar 385 aHSO NS APOS oo idohtt af HESHE Aot s uegRation.
. ., wnd velocity, etc. The communications interface 16
wind vedo@ity, §t%- i nf or mat i on acquired by the bio-sensor 11
and environnment information acquired by the
Thewionmmueidationsfinterticed6 sads Gio-ddfdrtndtivd ddiRaRd by the
di spl ay device 20. The information sending Vvia the
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The CPU 15 ‘executes a pro ram ransm ssion

n_and en nnen tion.as
mfoma&eﬁgﬁaa o5 R Gt Ly FPGEE 0y BLinomAtion séhding
setting_to, output asendln instruction to the
via thecgimmyndeationsdntesfacer Hris comirotied byrtheeCBIE ph ay The\CRY 15
20 generates an i mage representing the person's
executes a program for transmission of bio-information and environment

information as a background program, and is triggered by a timer setting to output
a sending instruction to the communications interfaee 16.

The image display device 20 generates an image representing the person's
condition on the basis of the bio-information and environment information
received from the PDA 10. The image display device 20 may be either a device
including a display screen and information processor, such as a TV, mobile phone,
personal computer or the like, or a dedicated display device.

FIG. 3 shows the internal construction of the image display device 20. As
shown, the image display device 20 includes an input unit 21 to accept a key-input
by the user, sound output unit 22 to provide a speech as an output, display unit 23

to display an image, ROM 24 to store programs and information on settings, RAM



condition on the basis of the bio-information and
envi ronnment information received fromthe PDA 10.
The image di splay device 20 may be either a device
including a display screen gnd i nformati on processor,
such as a TV, nobile phone, personal conmputer or the
like, or a dedicated display device. FIG 3 shows the
internal construction of the image di splay device 20.
As hown, the image display device 20 includes an
25 as awmri& g of 2CRY %‘gd@aﬂceadm‘é% o pureadoipformatiee from a
sound output unit 22 to provide a speech as an
recording putdiug, ephayunivatiods inteefade 271 taymake daRg&mMOMiGdions
to store prograns and information on settings, RAM 12
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conmunj cations protocol, and an inage storage unit
e ¢BUs29 reughlygstimatpe an emaiiksand matimmet thegparson on the
each other via a bus 200. The CPU 29 roughly
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According to the present invention, an imge of the
provideemyoreal sepregaughtiogendicabatingnd thaptedehy irtienploay 86 image of

An exanpl e of the image generation wll be expl ai ned
the peR@HABSaQUely! dertt@iédtnd casually displayed.

An example of the image generation will be explained herebelow. It should

be noted that the person is depicted as a fish. The image storage unit 28 stores a
program to generate an image from bio-information and environmental information,
and a plurality of fish images representing the conditions of the person. The
image fishes are, for example, a biting fish, swiftly swimming fish, sleeping fish
and the like.  Also, the image storage unit 28 has a plurality of background
images stored therein. The background images include images of clear water,
turbid water, strong flow of water, underwater at night, etc.

The CPU 29 estimates the person's condition from bio-information and

environment information to select a fish image that represents the person's state.



be noted that the person is depicted as a fish. The

i mge -storage unit 28 stores a programto generate

an i mage from bi o-i nformati on and envi ronnent al

information, and a pluralifgy of fish inmages

representing the conditions of the person. The image

fishes are, for exanple, a biting fish, swiftly

swinm ng fish, sleeping fish and the Iike. Al so, the

I mage storage unit 28 has a plurality of background
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i mges of clear water, turbid water, strong fl ow of
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.estimating the person's condition will be expl ai ned

sleepifg, efSel ow. The conditions of a person include enotion
such as joy, anger, sorrow and pleasure, sensation
e bmationg kérsatioarmhddinetionfaantbe espiniated s wenioals manners.
eating, noving, sleeping, etc. The enotion,

For exagnplel e@dtiand steh iaAstaisiifedisirighitad unta¥ides9bsn be
manners. For exanple, enotions such as astoni shnent

: ] [ : estj jaat :

estimpH $8Le 08 A AR Sl Qe ¥l Bhge 00 AT RRA B3R i€found to
found t have an el evated heart rate, and bodily,.

have qrEpigpted heartaste And boX Bl riember d By Rat I sRgOsartiogram
frequency, it can be estimted that he feels "joy".

shows a highgir fragenty, it san heldstinmbonh thatdee fepksn'jayber gnaddhhon, it is
a nmental and psychol ogical stability, he will have a

well kpetirpthat atheviespétsotlithatl michti asd psiybeoldii@il istdbility ad will
flow into the peripheral

have a peripheral-vessel dilatation and the arterial blood flow into the peripheral

blood vessels so that the heart rate and pulse will change slowly and bodily
temperature have a tendency to be higher. Further, in case a person is mentally
and psychologically nervous, he will have a peripheral-vessel constriction and the
arterial blood flow decrease so that the heart rate and pulse will increase and bodily
temperature have a tendency to be lower. Furthermore, it is also well-known that
being nervous, a person will have moist hands and differences will occur in value
of galvanic skin reflex, heart rate, respiratory cycle amplitude, etc. between when
he is in normal state and when he is in nervous state. ~ Also, it has been reported
that a person feeling unpleasant will show a larger difference in temperature

between the fingertip and palm or between the nose tip and forechead. A method



bl ood vessels so that the heart rate and pulse wl|

change slowy and bodily tenperature have a tendency

to be higher. Further, in case a person is nentally

and psychol ogi cal 'y nervous he will have a

peri pheral -vessel constriction and the arterial
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will increase and bodily tenperature have a tendency

to be |lower. Furthernore, it is also well-known that
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differences will occur in value of galvanic skin
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14 of estimating the enotions such as joy, anger,
and ingagasoyf the dagsi, pasture recegnitioniwith te/accelerstionrsensyr and tilt
been publicized. Enotions such as anger, sorrow, etc.

sensor; 8Pedtt re@yhitiing@td)y using, in conbination, these
phyS|oIog|caI i ndi ces, facial-expression recognition

P2 EspABl OOt ACHRY AU ERIEE I (oplR iRalbn and motion
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met hod of estimating the enotion, sensation and
courseriai arplutadity bésansne shonkkidesizabdy beased toraequise egrluradity of

estimation, however, it is of course that a
bio-infdrmizalod. y of sensors should desirably be used to

acquire a plurality of bio-information.

Next, the estimation of motions will be described. A motion of a person can

be estimated based on images captured by, for example, a camcorder.
Camcorders are provided on the person's head and at a corner of aroom. The
CPU 15 can estimate a motion of an object around a person or the person himself
on the basis of images captured by the camcorders. A motion of the person can
also be estimated from a position where he is.  For example, it is highly probable
that a person at his office is working, a person in the hospital is feeling sick, a
person in the gym is exercising and a person in the restaurant is taking a meal. It
18 difficult to estimate a person's motion when only 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.



Next, the estimation of notions wll be described. A
notion of a person can be estinmated based on i mages
captured by, for exanple, a cantorder. Cantorders are
provi ded on the person's hegg and at a corner of a
room The CPU 15 can estinmate a notion of an object
around a person or the person hinmself on the basis
of images captured by the cancorders. A notion of the
person can__also he estimated froma position where
For e%?énpf% the CPa) dmesimates 2 persagnbsing ip thmhespital andshaving a
person at his office is working, a person in the
high tadipy temhpéranireed begidi, end @peizendeing th theezad Mridshaving the
exercising and a person in the restaurant is taking a
i i [ [ Lmt e ' {4
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. available. So. the 15 timtes a,person's tion
estim @Y pEp s adtian 4f thg haris At ortgrrony fioraaR: ol s case
envi ronmental information on the person. 15 For
the CRWalihean estipatcran aljest existingsiraupd theoperisen og the basis of the
hospital and having a high bodily tenperature to be
qualitgiankl, tonednterved iofahe hequiged Bouhé agy @ psbrii@midtibrl Be text
bodily tenperature gradually elevated to be sick.

miningnlﬁﬂtﬁébers‘oﬁes Sg,f%QCH_S can estimate a person's notion

the basi s sound around the person. In this

ase,. t.he CPU,15 gan est] obj ect existin )
A8 Bivine pien fnlaifed Boke, e EUSD Prlmaies a ciyoti, sensation
tone interval of the acquired sound and a person's
and meHonsH apersens andrthenrgensrates émages eerresppdang to flse condition
havi ng been expl ai ned above, the CPU 29 estimtes an

of the gentanon, Insegesatandse gamatatodt inorartfusangeneon, Fapdxhfigle, a
generates i mages corresponding to the condition
table in which person's conditions and images are associated with each other is
stored in the ROM 24 and an image stored in the image storage unit 28 is selected
according to the table. Also, an object is generated which outputs an image in
response to an input of a person's condition such as emotion, sensation or motion.
The image thus generated in any of these manners should evoke a corresponding
condition of the person. For example, when the person is taking a meal in the
restaurant, an image of a fish which is biting will be generated. When the person
feels sick, there will be generated an image of turbid water as background and an
image of a fish staying deep in 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 swiftly. Also, when it is a fine day, bright underwater will be



of the person. |Inmages can be generated in various

manners. For exanple, a table in which person's

condi tions and i nages are associated with each other

is stored in the ROM 24 ang an image stored in the

i mage storage unit 28 is selected according to the

table. Al so, an object is generated which outputs an

image in response to an input of a person's

condi tion such as_enotjon, sensatjion or_notion. The,
generateggs haskerquuer aWawn ib Inaobfay.there withhegenerased gn image

evoke a corresponding condition of the person. For

of a fish deqliireg a\Ntkder didrs. person is taking a nmeal in the
restaurant, an image of a fish which is biting wll
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fine day, bright underwater will be 16 generated as
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generated an image of a fish feeling a little dizzy.

bio-infd¥endtidh 284 nj(f)i@é?ﬁﬁl%hi/alqﬁfﬁﬂxpétﬁyd |3l % gg., ke

novenent, nu and size of bubbles In
ont .ol

automyHE S R0EE O W et ey pER I B0 20! B! miBorement
. big-information and _environnental _information. Also,
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irrespective of bio-information and environnent al
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generation will be done when the person refuses the
becau$Eaet &8 ission channel is in trouble.

The CPU 29 controls the display unit 23 to display images thereon. The
display unit 23 displays an image representing a condition of the person. It
should be noted however that the image is not any real one but a one indefinitely
depicting a person's condition. Since the image ié an abstract one, it will not
deeply intrude on the person's privacy even if it is always displayed but a long-time
observation of the image will not be any agony. The display unit 23 displaying a
living thing or scenery depicted as such an image may be placed like a photo
holding frame ér 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.



of bio-information on him no bio-information can be
made on himor when the CPU 29 cannot receive any
bi o-i nformati on and environnental information
because the transm ssion chapnel is in trouble. The
CPU 29 controls the display unit 23 to display inmages
thereon. The display unit 23 displays an imge
representing a condition of the person. It should be
noted however that the image is not any real one but
ahe amaga dasnlayedoy thedisplay ngit23pismes dinsitedbtula ishrbut may be
Since the image is an abstract one, it will not
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furniture. Also, the person's condition can always
storageaundi dRrhas vaniovs dheages iand geudils ptange thereint. helRDAnag® display
17 The inage displayed on the display unit 23 is not

device ROidathelertively sharpl theeimdpe Rof0Ene fRdndthePENT&fHIdingly to
living thing, a conputer graphics. The inmge may be

a userdt &R:l&@é’.e dFFG'%i LAGWE gs&g@&%& Bfa §9re%#tﬁlétdi%glagid§%$ bifiage of a

sound or synt hesi ze rom the sou
unit 22. es,can be selected for display. The .
fish afi A seréen SR RPIInE 38 HRES6l tile. | Hhtgedases St difierent
stored therein. The inmage display device 20 can
from epstherthier buyarergangeated dasedge the samerbotinfemortivar and
correspondingly to a user's choice. FIG 4 shows
envirexaetaEnfofmationr eTheidtagd dibpRyed tn&bé BB88l &e Bke a photo
or a deformed one like an animation. In any case, the image should be such an
image as will evoke a corresponding condition of the person.

The image displayed may be pre-recorded in the image storage device 28 or
may be acquired from outside via the network 100 or a recording medium. By
acquiring images not stored in the image storage device 28 from outside, it is
possible to wide the variation of images that can be displayed and exploit a
business of setting such images.

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



fish and a screen 23b displaying an i nage of a cat.
These images are different fromeach other but are
gener ated based on the sane bio-informtion and
environnental information. jihe inmage displayed may be
a real one like a photo or a defornmed one |ike an
animation. In any case, the i mge should be such an
image as wll evoke a corresponding condition of the
person.. The inage displayed may be pre-recorded in
systemie mepider an elhpersanlivieg a8 agemoie phaceayquehiédibaving gone
outside via the network 100 or a recordi ng nedium By
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displaysystesn, bipenfemsation ardsavirppment formatign anes ppeson are sent

provi ded as an ornanmental one that can be used for
from #phealiei 6fBDAs 10 to a server 30 as shown in FIG. 5.  The server 30

multiplexes the bio-information and environmental information received from the
PDAs 10 and transfers them to the image display device 20. It should be noted -
that for sending information on the person to one image display device 20, no
. server 30 is required. |

The image display device 20 displays an image reflecting the relation among
persons. The relation among persons include relation between persons' locations,
relation in synchronization between data, relation between environments around
the persons,rrelation 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 aright screen. The image display device 20 displays



Next, an exanple of the inmage display systemin which
a plurality of inages of a person is displayed on a
single imge display device 20. In this inmage

di spl ay system bio-infornmatd on and environnent
informati on on a person are sent froma plurality of
PDAs 10 to a server 30 as shown in FIG 5. The server
30 multiplexes the bio-informati on and environnent al
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i pr.o rarH each of the persons is associated with an
lmagedhﬂ%ay, evace 20 asrdisplayedian a anjadl soald.i sh. Al so,
obj ects for persons |ocating near each other are

IditselegygploeRswn in FIG. 6, 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 from the jelly fishes
corresponding to the persons A and B.  Since the persons A and B are located near
the image display device 20, the jelly fishes corresponding to the persons A and B
are displayed on the large scale and the jelly fish corresponding to the 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



each other on the screen. The program determ nes the

object size fromthe distance between the person and

i mge di splay device 20. According to this program

the object for the person bgcated near the inmage

di splay device 20 is displayed on a |large scale

whil e the object for the person | ocated away fromthe

i mage di splay device 20 is displayed on a snal

scale. . In_the exanple shown in FIG 6, the jelly
other by aprlymgthesape telithgypotional indpmaaiion.A and B,

respectively, are positioned near each other and the

Tihel ihyaglel cﬁgplagaievés@aﬁ Gengradtes inepagatflestity itle relation of

positioned away fromthe jelly fishes corresponding

. nd Qe o . ] N

synchi Bi R RASIRER AT LB SBEe bERoROROTR BndRddRpLe device

fish orresponding to the rsons A and B ,ape
20 refigs 3ok dataiehias ReirgR Ll etonaPERe: Fafiper

corresponding to the person Cis_ displayed on the
etc. whighlaccye ar ¥aryraepiedgtasdne Egrvadsyi c@/plm chydatg are

i mges reflecting the relation anong the persons and
synchroheus et eavh dicndgnadcidemethednmgentisplagelevidey/20 generates an

applying a sinple rule to the positional information

image ‘P&ﬁb&ﬁnﬁ géé %It% sy#e%ﬁr&ﬁﬁéﬁ?&? Y fhel I@ﬂﬁﬂﬁ%ﬁ:ﬁﬂ PP, there is

each ot I r spontaneous notions are

soci at ed.w,.t h .each 20, ot her | yi ng~th ul
shov ¢ SFaSBEiAASRP e eBr he en rai o R e elly
device 20 generates images _reflecting the relation of
fishes egmesnandingto the petspas ) and E arpdlanging indagyenony as shown in
generation, the imge display device 20 refers to
the righhpordaincoSEIG As Ber tansboveshpant ahtesare putcted avidpdtidata and
rhyt hm notions,

a rule to generate a dancing image is applied.

, motions,

The relation between environments around the person is a difference in
environmental information. Environmental information such as brightness,
temperature, altitude, weather, etc. can be measured by the environmental
information sensor 12. When the ambient temperature around the person varies
largely, the image display device 20 will display a jelly fish that moves 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 water.

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



etc. which occur or vary at predeterm ned intervals.

When such data are synchronous wth each other by

accident, the imge di splay device 20 generates an

i mage indicating the data sypnchronization. In the

| eft portion of FIG 7, there is shown the

synchroni zati on between the heart rates of persons D

and E. Jelly fishes corresponding to the persons D

. and E are dancing in harnmony as shown in the right

estimpfgdiasdrvang been desqehed akovh oG Besphematicellydtlastrates

entered as input data and a rule to generate a
imagatarticoting aageod suappki antiess of ahplashaheeen The image

envi ronnents around the person is a difference in

disple Moyieg T Brdps e FSbhe Bepcrtthl WL iRtnef hE S5 pfehsant or

- qi.etc. can.b asured by.the environneptal . " "

unplefisgtlt, - Ielly BsBEhCorespondig fo fiiPerne helonging fafhg ipleasan
around the person varies |argely, the inmage display

groupgagingeverbingarmanser toward eachyothes whikeajellyotistesswrresponding
violently. Wen the weather on a | ocation of a

to thepersnis bedomygdg tbhhe "oBgRadaEP lcpyusierd gt ACanthddnism with each
di splay an inmage of |argely surging waves or turbid

other, ‘Qﬁé\t%d a%ﬁﬁ gfdr% %gcﬂi(ﬁﬁélgé(r fhauk ‘ﬁ? ra?tgclg IE*%& 1§, the

enotion a of a person om I NTOormation
nd.envi yonnent al i nforpmation t he person and,
Rircei izl oo slyeality ofRers e, dhe imeeS disiay Aeiss:aton
bet ween the persons. The enotion is 21 estimted as
generaigy imaggercanytesiclation bpveen the@egsenshenkhésednpyt data include
illustrates imges reflecting a nobod such as
bio-infbresatéont aedsnvitonmeheddafsraesion dinthd pegens.di Thkdnage
devi ce 20 groups the persons dependi ng upon whet her
displafRieve& 20 BERADHMs e relation between the persons on the basis of the
input data, and stores a program form an image reflecting the relation. The input
data, relation and method of generating images reflecting the relation are not
limited to any special ones. The present invention 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 plurality of packets 40 as shown in FIG: 9. FEach of the

packets 40 consists of a communication header 41 and data part 42. The

communication header 41 stores communication control information such as



unpl easant. Jelly fishes corresponding to the persons
bel onging to the "pleasant” group are noved in
har nony or toward each other, while jelly fishes
corresponding to the persosg belonging to the
"unpl easant™ group are put in antagonismw th each
ot her, noved away from each other or nade to attack
each other. Receiving data on a plurality of persons,
.the i e display device 20 generates inmages from
destingtion andaiqusre Beigsses. t hehpdrtapart 42tie semipnisad ofat data header
i nclude bio-information and environnent al
43 anilnfata steragenpart 44he Tier daaheadbesdd imgadedh petsn H?}Shﬁ@lﬁ,
20 determ nes the rel ati on between the persons on'the

time fa%pYPfort ' i i

Lo oM ol ISHERICh BREOR e B

T i.on and et hod.of generati.ng i es reflecting

indicd e B BgolF S Hnatity ef0 iBfbapdgcypaicoshes” The

] The present inyention proposes a process of

inforrpaien frteeary eode #&lindicatesiwhiehtdata tabe stovdd ge tlee datargjorage
an imge reflecting the relation. The data on a

part 48lisrtbldgicalforpavimisnérstal.r alkeinfoeshationWatded?$ code 47 can be
descri bed below. The server 30 nultipl exes data

. f . u 1
extend&EB] e JSTTA DR Bdhs LSl The
intors R 4 inia NS BRS aSR o gt o

omruni cati on header 41 stores comruni cation contr ol
part 4& A¥-or Hek examBlee p “heartratele Selepmomyogzan” sod"respiration” are
__ addresses. The data part 42 is conprised of a data
indicabehvigth codigs ARER3dat H24t anddE1261, resphctivoly, Bad a "heapefature”,

43 includes a person |ID part 45,
"humidity" and "weather" are indicated with codes "K11", "K12" and "K 13",

respectively.

The data storage part 44 stores an actual value of each time indicated in an
information type code 48.  For example, for an item "pulse”, a numerical value
"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.



time stanp 46 for tenporal synchronization,
i nformati on category code 47 indicative of the
category of information, and information type code
48. The information categojy code 47 indicates which
data to be stored in the data storage part 44 is,
bi ol ogi cal or environnental. The information category
code 47 can be extended in case a new information
category is neasured in future. The information type
The imege déplandeciae & gdrierates mndnmege indicatiogehe icondheon of each
data storage part 44 is. For exanple, a "heart
ersof,24rRl dispRly8ahé @eH AT TmASE ontRS Aispidy fMit. 2l the exampl
P i ndi cat I(Te)dy{%ithgcodes " Hzgg@I " 1424"@3% "H25", ple of

3
imasd E3RFON Shon TS, 5L R BRI oy PSR Y Tl an 10
respectfychsian (o ahiee ISP ASAIR, A0k h s Prirdarmation and
informati on type code 48. For exanple, for an item

envirogmental infarmatien ite the savae30. 7 Themervdra3( imodtipexestthe
in the informati on type code 48. For item "weather",

receivell bidGhfHnatRinughPenvifehmehtl] iforiAgiohNghd 8éndethRf
the weather is set in the information type code 48.

L Thi . ; . . theot o |
multipf$&d BhfalBy 1§ MEHaS: isriPhlyck2g’ i die YLPly
. indicative of the l.ength of the, data orage part
devicg Eg Eenerafeimagegdndl )ﬁgﬁé’\‘? glong githes ey sy and
. _on the basis of the ID of the person, and then
displagis thegeserateidanmegicisam the sanglendisplay ivmst 2 t he basi s of
a time stanp. 23 The inmage display device 20

eeahat gshaupH HPER dfbetmahtioeed BoapRdiHd fFvef 3636 Brovided
as an intermediary device for data transmission, the PDA 10 and image display
device 20 may be adapted to make direct data transfer between them without use of
the server 30.  Also, the configuration of the packet generated by the server 30
and codes of data identifiers are not limited to 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 being moving.



person, and displays the generated i mage on the
display unit. In the exanple of inage generation
shown in FIG 5, three persons carry the PDAs 1 (a,
10b and 10c, respectively,2and the three PDAs 1 Qa,
I Gb and | Oc send bio-information and environnent al
information to the server 30. The server 30
mul tipl exes the received bi o-i nformati on and

V|r nnentFL |nf ion, and sends the nmultiplexed

wHI bg cxpfai glé carERlain Bévela vioverrakban imgge and a
dlsplay devi ce 20 generates i mges indicating the
person emdet measurdmditantehactewthreaohothed Idithisl exgsnpleethe viewer

generated images on the single display unit 2 Not e

gives kHafulas E@ﬂi&&mhﬂedd‘s@seﬁ%&ﬁ &ﬁ&%ﬁ;gﬁ% sgnsa'itﬁ?h) of the

server 30 is provided I'nter evice ‘for

peso T S Ao AR TEEE A2 B and o
en t hem t hout use of . the server 30. Also, the
unag%%ﬁﬁf@g%ﬁra@m Billbe vartedyduta theovasiatiaotthethie-inéorveation.  In

and codes of data identifiers are not limted to
this tl‘mhieembodﬁnemm atfhedzdvinieopriamptablisked bewiednbenrirsenand
is represented by a pseudo creature, but actually
viewepne object or living thing may be represented based
on bio-information and environnental informtion on

ST P ol OB LT
. J‘[}éle:i g‘bf erent persons, respectively, to represent

skin. o FIG, re oMy meginted {egations wéithe stimadlogiving

si ze and bouncing of a ball may be assigned to three
devicadi9G.er The stiendos giving depiesd atehmobated ihehog thiavidig place

24
on the person's body. Each of the stimulus giving devices 90 converts 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 electric 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



Next, there will be explained an exanple in which a

viewer of an inmage and a person under neasurenent

interact with each other. In this exanple, the viewer

gives stinmulus to the cutangous sensation

(especially, tactual sensation) of the person. The

bi o-information on the person is varied due to the

stimulus, and the image of the person will be varied

due to the variation of the bio-information. In this
polyvithlidenenfhoatide @Y DE ) fordHbdikle. | dopouch patedabdapteddo detect an

bet ween the person and viewer. Stinulus giving

input 88\hé %asﬁ%f%tﬁnge iRt&dstancé BE ubRioSAR fifzdbld@risteldibht can
tothe skin. In FIG 10, there are shown nounted

.. d.0catd o of ..t [ -aiving devices 90. The
also @?qcm%géwgpﬁﬁé@ag@%é&% fe nmounted in nore than
one place on the persan' EJ bodé. E CE OL t he stimul us
'hhe parpoas are assoseated wWith phiests Gelly tishey harelahineae gxample
a renote place into physical stinulus. The touch
that will deadesceibed bepdive d Theadisplay vRA23 displines #0Mah@ jelby fishes as
stimulus giving devices 90 are connected by cable or

the per@H0- Hith éfﬁf_@gEHg fHih¥k B9 dEséi<rindéhd RS er. at B&%gte 0Sing

elther wvibrati y an actuator or notdor or ele IC

such 134 Gt ol RE otk pRSHOTRRNG iSSP I e BB Wisplay
noted that the vibration function of the PDA 1(i) may
screethe s whawasingFiGnily3vhen theaisge faushesithe tanch panel 84 at an

such a special stinmulus giving device 90. The displ ay
objectudisplazad efn thealisplaygeindi 23 thy itmgecksplay ideviaed2( wall detect
touch panel 91. The touch panel 91 may be adapted to

coord HRECP oFfthé thefiskPRadafiched! aH@MIR diBplay device 20 will
resi stance or capacitance or it nmay use a

make %ic%%ﬁ)ﬁér?s(f)tnr bR T SFthe object and touched spot to
determine whether the spot P is included in that object. The determination 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 the 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



25 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
el ement can also detect thg strength of tactua
sensation. The persons are associated with objects

(jelly fishes herein) in an exanple that wll be
descri bed bel ow. The display unit 23 displays as nany
jelly fishes as _the persons. Each of the jelly

coordmaé¢se@.f the ateps andgorraspansling pody mytionpte pdis‘bh] gtlmsﬂmsms to be
| ayers one on the other, a plurality of jelly fishes

given) s FiGsp3 ayleﬁn@ﬁca{llyeﬂmmlt@ya pBsdese fromsosdiowithi theftb&eh panel
11, when the user touches the touch panel 91 at an
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obj ect and touched s r{POt to_ _determ ne whether the
fish. shyothipexample, threspotr toweheddjyete. vigwer deineludadsin the area d,
is done starting with the deepest | ayer. \Wen the

that isgeteethiginat i on by conparison has finally been done at
the front |ayer, the |mage di spl ay device 20 wil|
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image o WJ’;}% o 81%95%{6(10 oo i et fisglanfetce 20 the

havi determ ned what the user has touched to be an
touch pap tiecasedyngei dasa &y dawnleasledofroml thedwtwonk tedisplay an

whi ch port ion of the object the user has touched.
imagegl_f; f%ﬂeé&m{ﬁéﬁa cht)ahé oorrespaiteicetthieledbjabset dowaloaded

i vided into

simultaneously. Since a unique code is assigned to each of portions to which
tactile stimulus is to be given, so the code for a corresponding portion is always
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
siﬁlultaneously applicable to a plurality of tactile stimulus devices. The
corresponding portions are in five kinds in this example, but the number of
corresponding 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



areas. In a correspondence table 92 shown in FIG 12,
there are stored 26 coordinates of the areas and
correspondi ng body portions to which stinulus is to
be given. FIG 13 schematigally illustrates a
process fromtouch with the touch panel by the
viewer until determ nation of an area havi ng been
touched. Areas a to d correspond to the head, chest,
abdonen, thigh and calf, respectively, of the jelly

send, o giremate PRIA 18xanpieh signal spdudipgtthecbdd ofiyh¢ berresponding
viewer is included in the area d, that is, the

portion)sgmuldotRehdBl shil@lePHpRS BRN IS8 Ber a @@ce@@mgpgﬂlttguch signal,

desi rably be managed al 6ng inage data which
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si mul taneously. Since a unique code is assigned to
touch deh the ipege id%ﬂpsla)r devivie( tat thetstineulsisigivingsddvicd 90be
given, so the code for a corresponding portion is
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fish or a cat. In this exanple, head 1 s assigne
" hest. i i de " 0X02"
patterf P L HER ciod B T o8 e TS i S iR the
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devices. The corresponding portions are in five
electrigistiggulus pattiesn eaabplcbanged. t Namelypevanéty of stimulus patterns
correspondi ng portions may be limtlessly increased

canbe;.l_%ilveﬁ&otthep@ﬁgd;ﬁs are a large load to the system
wever, since each of the nunerical codes is unique,

"Fﬁéeﬂnage display system 1 may be designed to distribute bio-information

and environmental information a specific person under measurement to an
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



shoul d never overlap the existing ones. \Wen a
correspondi ng portion is determ ned, the image
di splay device 20 will 27 send, to a renote PDA 10,
a touch signal including thg code of the
corresponding portion, stinmulus strength, stinulus
type, etc. together. Receiving the touch signal, the
PDA 10 drives the stimulus giving device 90 to give
physi cal cutaneous stinulus to the person. FIG 14
persoRg; tikerhid-tafiorpaitionuesguirties devieetS0as 3wt sdways ofrridielike the PDA
touch fromthe image di splay device 20 to the
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envirqgranental giformation tomea parsician pldyeng atgeodieticayansathletenin
1 may be designed to distribute bio-information and
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_bio-informati on and environnmental information to many
emotidpmaf thalathidtay which smsnotadewahlte by aivideeraplspl ay

device 20 to generate i mages on the basis of the
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shown in :

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
environmenta) information are recorded in a bio-information storage 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 his death.



The bio-information acquiring device 50 is al nost the

same in construction as the aforenentioned PDA 10.

In the image di splay system 1, since persona

i nformati on on an individug%;under nmeasurenent is

di stributed to many ot her persons, the

bi o-i nformati on acquiring device 50 is not always

carried like the PDA but should desirably be

installed in a relatively highly public space. O
Indhederegding, the peostait ventiommbiaoheandeseeibeddn vethiboncerning
may be distributed so if he permts it. The inage
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reproduce the neasured bio-informtion and
ion on the real-time basis but
and d‘fﬁfﬂ)(é ﬁ%?‘grhé)%enhgég[%ﬁkf he basis of bio-information

and environnental information already neasured. The
exi sting bio-informati on 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 imge display device 20 generates
i mges on the basis of these bio-information and
environmental information. Thus, the



user can enjoy the sanme imge many tines. Al so,
bi o-information and environnental information can be
neasured i n advance and di splayed any tine unless
time presses. For exanple, bio-information on a
person can be recorded arl his | ook may - be
reproduced as a synbol inmage at any tinme after his
death. 29 1In the foregoing, the present invention
has been descri bed in déflgilMEoncerni ng certain
preferred enbodi nents thereof as exanples with
reference to the: acconpanying draw ngs. However, it
shoul d be understood by those ordinarily skilled in
the art that the present invention is not limted to
1.t he isapodispieping spsiem comprisegnodi fied in vari ous
nners. constructed alternatively or. enbodied .in .
B B PSR oo B e S P TR P o e g dpfpgmation
on a paRen SRddridiedbieiRAl ardise HE4insiof édnding itk Wiefihfedatidh; bhe
appended clains. 30 CLAIM5 1. An image displaying
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. i ncl udi for 1.0g hi.o-1nfo [ .
inforni ! ke eaTog Bra0S MR R R TRl UL 20 ofe Bio
inforritionianf ardi@idyonsard e dsplhying ehedhipt,ayhegidni ce
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Hiedvio-iformaidnorgacayideiog irdévdes en amdrdnnege! difsiphaaign
. device are located .in . .
measuring means for quantitatively measuring the environment around the person under
measurement; and
the image generating means generates images representing the condition of the
person under measurement and environment around the person on the basts of the bio-

information and environmental information.



di fference places and connected to each other via a -
networ k; wherein: the bio-information acquiring

devi ce i ncludes an environnental information
measuring nmeans for quantitatively neasuring the

envi ronnent around the pegson under neasurenent; and
the i mage generati ng neans generates inmages '
representing the condition of the person under

, i . . h
e
imagesd mflestingtthorelatidh in 2ovifdengy ieforraatorahong thopikaitofpersons

wherein the i mage generati ng means generates i mages
under MEEIGHhg the rel ation in environmental infornation

- ; ; AV .s0Ns under mneasurenent. 3.
> %%pﬁﬁg%gﬁﬁgégﬁgéﬁk%lg%%@%%%%onprising: a
athio-infofroatmmtdcquinag geivice gphding £ echmclondicagriarg e@irdformation
for asuring bio-informtjion n ersqn under
on a prRAR Y G BRI RET 2P Aear for Seig e pifsiniormation; and
R RbNERPIARUEAR [IRAMIR L 0B dheRt 8 HQNWRE the bio-

. including a receiving nmeans for receiving the bio-
informptidre pprEnigsgenamntin gageny i gerarpting ansange bo thegmsirafitheanigjo-
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device are located in difference places and
places gesheroweeed tocash OHco Viter nefvarks whetoisr k; wherein: the

the imd;ggglﬁ%a? %Sic%%agﬁdés%erewghﬂggﬁns Fol r%gcﬂﬁé) gy means for



i nformati on recorded in a recording nmedium and the
i mage generating nmeans generates inmages representing
the condition of the person under neasurenent and
envi ronnent around the person on the basis of bio-
i nformati on and environne 2 information read by the
read- out neans. 4. An inag di spl ay devi ce connect ed,
. via a netwrk, to a bio-information acquiring device
informahen weerded usa Isicording meditms evd on a person under
o e BEERierach o B b ey T TRA FBPesring  sgpaiton of he
persoR ufiddr ifeasiiBibng@Airdinedt bitRind g pdrftfnQi@E b&ds of bio-
. acqgui ring device; an inmage generating neans for
informgativaaad eRgremmenayarmetiop feadghisibs reprd-qui endgns -
i nformation; and a displ ayi ng neans for displaying
the i mage; wherein: the bio-information acquiring
4. deéwniamgt dsplagiesvian cemectcd wie amatwdrky 10 rarmé-itformation acquiring
. measuring nmeans for quantitatively measuring the
devicg 1 SSHIEHRIOAP BERBITHE PBFSOUR A BIeasHRRERl GRRTice and
comptiifigd MAge generating nmeans generates images
representing the condition of 33 the person under
medseimdorertionnetegnng memrseht reaeivinybitliefopeat®onsennirdrhéhe bio-
o basi s oﬁ.thg hi o- information and environnent al
MIOMREHOGATRE T BR 9B An i mage di spl ay device connect ed,
Viad ifladtliBiaking hiRads R Qehdddi Mo Rl ihRRe BA W BdsRYf tifkeyb.ce
_ that acquires bio-informtion on a person under
mforpewsupmhent, the devi ce

a displaying means for displaying the image; wherein:
the bio-information acquiring device includes an environmental information
measuring means for quantitatively measuring the environment around the person under
measurement; and

the image generating means generates images representing the condition of



conprising: a bio-information receiving neans for

recei ving bio-information sent fromthe bio- '

i nformati on acquiring devi,ge; an inmge generating

nmeans for generating an imge on the basis of the

bi o- information; and a di splaying neans for

di spl ayi ng the inmage; further conprising a read-out
the pefBARderMashi@RGhNhdQbirbRbOK MBI FEUAGLIE Bads of the bio-
_ recordi ng medium the inmage generating nmeans
infornygéine pad emaronmeyes infemeatioant i ng t he condition of the

< person_under asur ement ;and envi ronment around the .
5. AP B AT il 319 s RRSPHR LS Bineaiemation acquiring
deviceathitl doQuiREHio-idfbah ARk Mk Peon Beief Alesbutdindngnd 8681 ng

medium 6. The device according to claim4, wherein
COMPRREE:| nage generati ng neans generates image

[ Ag.: ti i ' t.al i.nf ti .
R el R R R Pl (B AP Slon” g -
informatioAacquitagedslicp! ay devi ce connected, via a network,

to a bio-information acquiring  device _ that acquires
bR IRIEE GERH RIS AOD SIS TG F8 dmagfoars e bagn of the feo-

infornB@4¥hCGRg conprising: a bio-information receiving neans
for_?eceiving bi o-i nformati on sent fromthe bio-
| afisphming omeaas fori disphgyitiethe depga futirpgemgesing atdaddut means

for e . BHAR ghcorin el Medif, D251 © ©f the

the image generating means generating images representing the condition of the
person under measurement and environment around the person on the basis of bio-
information and environment information pre-recorded in the recording medium.
6. The device abcording to claim 4, wherein the image generating means generates
image reflecting the relation in environmental information among the pluraiity of persons

under measurement.



a di splayi ng.nmeans for displaying the inmage;

conprising a read-out neans for readi ng out

informati on recorded in a recording nedium the inage

generati ng neans generates i nmages representing the

condition of the person under neasurenent and

envi ronnment around the pergon on the basis of bio-

i nformati on and environnment infornmation pre-recorded

in the recording nmedium 8. A nethod of displaying an
7. i degelagt ieplapthdde campried) vig anhsvosk,apa bid-infoReMionracf@ring
deﬁcbgﬁ-|nfor p%%@ on.a person under neasurenent;

s BREF YT BUGTRH Gt PEFOR Brder PeRmiremendythe device
compfi§if@i ving the bio-information sent in the sending

step; generating an i mage on the basis of the

biaduig-Hfemetion srserveneinved fonrechizingdieinfommptiontse, fran the bio-
. .spl.ayi.ng the image generated in the inmage
Hﬁbﬁ%%ﬁ@ﬁﬁ‘f eV further conprising the step of

Qe RthdeaichMeliye ARASUOF BehekNMoGRIASOE M BERWR e
. person under neasurenent; and 35 "in the I mge
1ﬂmnﬁ%ﬁ@%§¥ﬁng step, there being generated inages

S sk O SSTRM BB ek B ARG T brmesma for

readin@ront infouetoa kedordedrinatreiding medium,

the image generating means generates images representing the condition of the
person under measurement and environment around the person on the basis of bio-

information and environment information pre-recorded in the recording medium,

8. A method 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 '
displaymg the image generated in the image generating step; further compﬁsing
the step of quantitatively measuring the environment around the person under

‘measurement; and



in the image generating step, there being generated images representing the
+ condition of the person under measurement on the basis of the bio-information and

environmental mformation.



