DESCRI PTI ON | nage 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 ja person under measurenent
in avisible formon a display device, and an inmage
di spl ay device for displaying bio-information on a
renot e person under neasurenent in a visible form
Thi s application cl ai larity of the Japanese
Pat ent Application hbfﬁﬁééﬁﬁéiiQ&iSZ filed in the
Japanese Patent O fice on August 19, 2003 and Japanese
Pat ent Application No. 2004-136918 filed in the
Japanese Patent O fice on April 30, 2004, the
entireti §maek Dﬁpl‘éyiﬁ% %‘ggféﬁ‘i’,r Ahif hd Mftksénce
herei n. Background "Ar nerally, a person will have
an increased heart rate when he or she is nervous,
whil e having a stable heart rate when he or she is
calm., The heart rate is a rhythm of heart !
deﬂﬁ@ﬂﬁﬁﬁkfion, and it is a paraneter indicating the
condition of a person. Data indicating the conditions
'Bhe presensmventiohudkatestopin anagmdisplagiing wastem ared method, for
addition to the heart rate. These data are called "bio
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indicating the conditions of a person in the fields of
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tenperature change, wind strength, etc. around a
remotg Ik WESHMeRIement Hea BitbiedPsimat i on, the
envi ronnmental information is
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.
Béckground 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 thythm 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 6f a person in the fields of

medicine and service. Also, environmental information quantitatively indicates




utilized to know the conditions surrounding the
person. A typical exanple of the apparatuses utilizing
bi o-i nformati on and environnental information is
proposed in the Japanese PaZent Application Laid Open
No. 2002-282227 (Patent Docunent No. 1). The apparatus
is to acquire an electrocardi ogramof a person in a
bat ht ub and generate an i mage on the basis of the
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presented to the person under mneasurenent of
utilizdal o kméwthatonditions dusmouatags theqeersthrmgr am i s acqui r ed
while the person is enjoying the inage being
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1 i1s intended to urately acquire an
el ectr diogram but is d|nk
envirug P GRREPRARAT BripgsBd it e Fhanis bAlsst Anpticgtign Laid
Al so, this aﬁo(aﬂé%t us is to be used by a person, under
Open N 902neia et Rpeumentie. bhn Ehe@ppawiiisdgrasitire an
but it cannot be wused to informthe condition of the
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i nformed to .other people. However, since 3
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experiences and tine are required to understand what

under heasnrsrrentoa bivainfermetiors .andl aoclevirocardib@pirais avfquired 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.

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




acquired information on a person is also a pain to the
person under neasurenent. A cancorder nmay al so be
installed on part of the person under neasurenent or
in a corner of an exam natBon roomto inmage the
person. In this case, the condition of the person can
be known at a gl ance but such an observation of the
person will lead to invasion of his privacy.
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person under neasurenent in a visible formon a
acquirbidsinfenmatéon or,a porsoris alsagepaii $p tleey petson eadepmeasurement.
di spl aying bio-information on a renote person under
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provid n 1 mage di splay device, "and | mage di spl ayi ng

system and thod, for dispiaving th it [ T
cornef §F of AR AT Pt et ChblbRRan daiBB e e puditon of
person indefinitely, According to_the _res%nt )
the persaizaan be knppay &t 3 Slapee butisac ﬁniohé@éfagp%’l ¢ pgrson will lead
systemin which a bio-information acquiring device and
to invastegefdiis ptiggcylevi ce are di sposed in different

pl aces, respectively, and the bio-information

Discl & bFionfRykieg sends acquired information to the
8¢ I mage dllﬁgp ay 1Tgevi ce via a network. The inmage display
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provi ded an i mage di spl ay '
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
~ system in which a bio-information acquiring device and image display device are
disposed in different places, respectively, and the bio-information acquiring device

sends acquired information to the image display device via a network. The image

display device generates an image representing the condition of a person under




devi ce that receives bio-information sent froma

bi o-informati on acquiring device and generates an

i mage representing the condition of a person under
nmeasurenent on the basis o# the received

bi o-i nformation and di splays the imge. According to
the present invention, there is also provided an i nage
di splaying nethod in which bio-information on a
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on bio-information on a person under exam nati on and
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and the condition of the person can be displayed on
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whi ch is enerated based on the bio-informtion on
Abeonséng tm esentilnvemiaon, tharais s piovidedan dmaesdisplaying
So, different from any high-precision imges for

methdteii ealchibe-infhenaticrmon %ﬁél@bﬂbﬁdemasld‘ien@nt s sdret to a
present invention can indefinitely represent the
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enj oye ge has an 1 npr
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basedl‘:m/@ﬁt an dition of a person under 5

measur enent can be displayed at a site renote fromthe
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site. Since the inmage display device indefinitely
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
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 according to the present invention can indefinitely represent the
condition of the person under measurement and can be enjoyed. Namely, the

image has an improved entertaining property.

According to the present invention, the condition of a person under




di spl ays the condition of the person, no invasion wll
be nmade of the person's privacy. These objects and

ot her objects, features and advantages of the present
“invention will becone nore &pparent fromthe foll ow ng
detail ed description of the best node for carrying
out the present invention when taken in conjunction
with the acconpanying drawi ngs. Brief Description of

t he Draw .. .FIG 1 schematically jllustra h
meastreRIsE! Gtk B shsniguecat SRS FPAE lroth the PERAEART chiiBe known

invention. FIG 2 is a block diagramof a hand-held
uncondeipusky dra ysenatersitle. digneatheqionagmdisplaysdgweamdetinitely

included in the image di splay system according to the

displapt €€ 0bndifvardfithe perdonGnodnissieh salicbdinade ofithe parsoafs
an i mage di splay device included in the i mage display
privacirySt em according to the present invention. FIG 4
hows a procedure for generating different imges from
he sane  biqg-informatio nd envi ronnent al
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system according to the present invention. FIG6 |
inventiom svitlthiecatieymiors apparaneEoanthextollevengrdetailgsbdescription of the
reflecting the physical relation. 6 FIG 7
best mivleeiR ichA®ing/ ot thesiresdr Snventiorawblen takter igmgunction with

reflecting the relation of synchronization between

the acgc?lrnﬁanying 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
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.




FIG 8 schematically illustrates an exanple of images
reflecting the affections of a person under
nmeasur.enent. FIG 9 shows the configuration of

mul ti pl exed data. FI G 10 shéws positions where
-stimulus sensors are |ocated. FIG 11 shows the
viewer's touch with a touch panel. FIG 12 shows an
exanpl e of correspondence tables. FIG 13 schematically
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schematically shows the presentation of a touch with

synchropizagongetcersd#@ors from the i mage di splay device
FI G 15 shows anot her variant of the inage display
Isl¢s Revoheowdicdllygllnstrates an prasgie of mmages reflecHn thé affections
shows still another variant of the imge display

of a péi%dhaiNdes eeaduifgné@. the present invention. Best Mde
for Carrying Qut the Invention The image displ ay
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"person” hereunder) and information on the environnment
Hfodhshohes thervsowmer' staaichi wiibal toesh phrelacqui r ed
bi o-i nformati on and environnent information to an
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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 according 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




generates an i nmage representing the condition of the
person on the basis of the bio-information and

envi ronnent information, and displays it. The inage

di splay systemcan transm ¥ the condition of a person
in arenote place by transmtting bio-information via
a network. The inmage display systemaccording to the
present invention will be described in detail with
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éﬁ eference nu h i ncl udes an el ectronic
display; ¢evies d wanete m.t gp@ésmbe The svagedisainyed @\acg
network (will be referred to as "el ectronic device"
generhtes anndegk, repredenting tegeonditiopl dfithd @ersom @Otheladsis of the
recei ves bio-information acquired by the electronic
bio- 1n?81\fh§t?on &Qd %ﬁéughﬁﬁhﬁﬁﬁfohhatﬁﬁeaﬁd 8 %ﬂ@% i€ OHe ‘iﬁlaég display
and i mage display device 20 are con ed to each
r.via e 10Q. The netwo erred t
systerf cp s fhif pRECQLRltiap PR g ot e Torale Biebg pF Ffitomiting
ni(tiewce 10. shoul d desirably be an el ectronic device
bio-infeizpateqmh via HBGYYE- carried, such as a nobile phone,
personal digital assistant (PDA) or the like. The
‘Hiemhagnisphnvsyster Gcbaling o thepresent inventidedvitlier eon
in a position where the bio-sensor can efficiently
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hone 10 or, provi ded separately fromthe latter. The
includgs gnsdpmiEamis igt acHbiniRg ApeicgHéheonmsctable to a

i nstal l ed on
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 to herein is
the so-called Internet. The electronic device 10 should desirably be an electrbnic
device that can always be carried, such as a mobile phone, personal digital assistant
(PDA) or the like.. 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 chair, bed or any other electronic device for direct
touch with a part of the person's body. Alternatively,
it is put directly on part of the person's body for
detection of bio data. The 8ormer one is referred to
herein as device-touch sensor 1lla, while the latter
is referred to as body-touch sensor lib. According to
the present invention, a canctorder 11 c to inmage the

er sen, and .m crophone .to t ur,e rson.s VoiC re
Rt s e biStseSBY & Gk 18 i 1e BERET0 i bEb e ifparately
10 shown in FIG 2 includes a bio-sensor 11 to acquire
from thedattert orPig bimsensoviseparatmiromtbermabile phesad Oris instalded on
acquire environnment information, ROM (read-only

a chaifeyear o) arhBother sladtnic dgvieEor direétoioweh iveith ampart of the
settings, etc., RAM (randonmtaccess nenory) 14 as a

T
cetoofe O i IR R b BT A g
dat a_conmuni cati ons according to an internal protocol

11a, white thetatber isfrefereed tmas bedy-teuchisenser 1 deei vieconding to the
bio-information fromthe external bio-sensor 11.

presenthigeéentivm eksanddordee 1 POfo #iflagé theopdines had rierogtaede to capture
other via a bus 18. The bio-sensor 11 acquired

persoiP} 9oidalRL [ﬁ%ll’lﬁgd ol ﬁfe Bisddbay mation quantitatively
I ndi Ions o

cates no organs of a human body, such as a
| ood, .,pressure, | sati on, .brajn.wave, etc. The
HomoniBaione o PIAGT dathinin G 2 ciHdcss pigssggsordd;to
_exampl e, a clinical thernmoneter, pulse neter,
acquirgderinfarmationn énvirenmenk smfermationsensat bhta aeqPmA 10

_ at the portion to be gripped nost frequently by the
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




user or person. An accel eroneter, vibration neter and
the like are provided inside the PDA 10. A
respironeter is provided at the m crophone of the PDA
10. Al'so, the bio-sensor 119is provided in a place
renote fromthe nobile phone 10, such as part of the
user's body, furniture or the room Wth the

bi 0-sensors being thus installed in such different

ac a_w der_ var.i of bio-information
PDA B g gRastipl€ln shlhetnotiden RuRkRM iR RopEfgpnd the
) the user's body include a rheoneter, .
like arg proviideshen ﬁh@f’w 4 Prat the portnciechr geppedmost frequently by the
el ectrocardi ograph, oscillation gyroscope,
user caqeescar. at Aaraceelesometes kvibratéorpareaénarel terlslor arefmrdyided inside
noti on accel eration sensor, skin conductivity sensor,
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sensor, pu I anet er sensor, ensor, blo
gen saturati .sensor, ;etc. .The rhequet emt.
RIP BBt or 7,5 Br006pd B B Sman ol Bebahe &bl phone
infrared rays to _neasure the blood flow_i,n the brain
10, sughadspasiool theyerer's bedyl furmitere @ tetrpencePrith Higrkigrsensors
nmeasures the brain waves such as a-wave, (3-wave, etc.
beingahus inseallsaisinssueh differsm idces| awridgr viriewyost bibenbomiation can
The eye novenent sensor is nounted on the user's head

Brdpasure the frequency conmponent of an eyebal |
venent on the basis of a potential in the head. The

ectrocardi a asur es e user'.s ;heart ,rat
Pricbissesitog 18D HRauGTACRE of 8 WiGFE hDAYaRGhgE Y MeBheter
nmuscl e. The oscillation gyroscope neasures the b_rfa_st
electrpendephatograph.cxenmayemgnbsenson elesteogaadiograph,gscillation
angul ar velocity. The skin tenperature sensor neasures
gyrostdise, abosletatidresqsoatsiieteniperanice sensordbody widtyors acxsderation
nmeasures the sweating rate on ‘

sensor, skin conductivity sensor, pulse meter, blood-pressure meter, respiration

be ac

sensor, pupil diameter sensor, tilt sensor, blood oxygen saturation sensor, etc. The
- theometer 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




the basis of the skin electric resistance. The
respiration sensor is wound on the wuser's chest to
detect a voltage variation caused by the respiration.
The tilt sensor neasures tHe body posture on the
basis of a tilt of each body portion. Al so, the

bi o-sensors 11 a to be provided on a further or floor

i ncludes a thernograph, body notion sensor,
[ I.roeneter ul se .met £.. . The bio-sensor 11
on th RERSF A Bt 3ol olhe kit treioriuRe SERAE paedires the
..pul se, respiration and body notion on the basis of a
bodilp semperater. pridwsikie opadietivion seenos aneasypresihersaeating rate on
notion and conveyed via an elastic material on the

the basis af thie skénl elethge rdrsstanes.apThe regetaten endbsisrwbuid on the
of the body tenperature by neans of infrared sensors.
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m crophone coll ects speech of the person. These

Hlse, embiorsensors Ehaitabe providedranicofurthes sudlaortpcludes a

infrared rays or radio to the PDA 10. The environnent

thermogfaphybbilg metins sensbz, mpﬁumnﬁ_ﬁﬁlsemﬂemt@n The bio-sensor
envi ronnent around the person. e envi ronnent
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S sensor, thernoneter,

. positiqning .system ,.etc. The Dbr.ightness. sensor .
motioffRRutedBsiRf HpF eSHG AATERET GaPSeDY e fogy gnotion
sensor detects odor. The GPS uses radio waves froma
and copteyerlivie an ¢lasticrpalsuiad ontbe isafd elded. anGhe dheymagrapbf
a position where the person exists. The PDA 10 can
measugtsa distributien @f\the bodp némbpefaurety oitavs f il arel wassrs.

100.

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




Envi ronment information acquired via the network 100

i ncl udes weat her forecast, |unar age, anount of snow

cover, anmount of rainfall, atnospheric contam nation,
~wind velocity etc. The coniifuni cations interface 16

sends bio-information acquired by the bio-sensor |

and environnent information acquired by the

envi ronnent information sensor 12 to the inage

i.SPl ay-. device 20.. The inforpation sendin via the
- measfig Tt RORY B 10l el A BB SR IRE ey PialscpThe
15. The CPU 15 executes a programfor transm ssion of
PDA ) ean plseracanirsrenam@narsntrinforeration; vin dheraeiveorkat0t
background program and is triggered by a tiner
Envirsehennigfommaticm atquised eixdihemetweilt U0 insludes tieather forecast,
communi cations interface 16. The i nage display device

e » ' - -
e R BB R LRI, oD A e tamnation,
ind efﬂéi ronqent information received fromthe PDA 10. The
wind'y fjléy%ﬁ %‘pl ay device 20 nay be either a device
i ncluding a display screen and  informatjon processor,
Thecepramunicafiongdpiariacghidnsendshie-dafamationrnaguiredr by the
i ke, or a dedicated display device. FIG 3 shows the
bio-sehsdrel hahd eovisdmment ifoahatibe acquiged By she apvidenineat 20.
As shown, the image display device 20 includes an

inforn ot dseﬂgé)lt 1240 Ui ﬁ‘lg%fff{’%isgyésaé\}i@@ b, ' ififortht@on sending

sound out put unit i de a"speech as an out put,

. di spl ay.unit 23 o djsplay . an,i , t g, st
via thee GBnihicicns iRisslhar o Gipdliaiobie SR 12 2415CE0 15
work area of a CPU 29, devjce driver 26 to read
execulieh Rdragra for ranstaissiascol bionminunation and enviosmeantns
interface 27 to make data communi cati ons
information as a background program, and is triggered by a timer setting to output

a sending instruction to the commumications interface 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




according to a predeterm ned communi cati ons protocol,
and an imge storage unit 28 to store inages. These
bl ocks are connected to each other via a bus 200. The
CPU 29 roughly estinmates ar2enotion and notion of the
person on the basis of bio-information to generate an
i mge representing the condition of the person. The
inage thus generated is resulted from abstracti on and
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25 o5 R rd a56nF a0 oy el gt S e i opglidm
roughly represents an ermtl on and notion of the person
recording s communicationaimterfoet 27 ép mealendataicommunications
According to the present invention, an imge of the

accorcﬁﬁg&Q r prédy@amehed &ﬁﬁﬁﬁﬁil@ﬁ@%r@@@dﬁ' and gh $pkay etbragd unit

exanpl e of the |rmge generation wl|l be expl ai ned
I
28 o SR, b B8 AU eakhoe 9 sy 200,

0 erate an image from |01nf tion and
HinEPERR o Rel5 asirmaes Bh cmotian AAtion hilgierranon the
i mages representing the conditions of the person. The
basis ofsigeinfohatiorategenantesaraimags representing thesiondition of the
swimmng fish, sleeping fish and the like. Al so, the

 persorl. TEURe $n@f @ﬂﬁlsl)%éﬂer&%dhé‘?eﬁll@dtﬁ"@ﬂrﬂ dbstiattibackdrsyuitsblization

i mges stored therein. The background inages include
r )
of the kﬁg?sg)?f“’s &fr{g{g\{,}% ! e\rﬁla [s th%ﬁﬁ?%?g%ﬁfed@uf ﬂneft eoéﬁs?fagf
.t er onscondltlonfrom I 0-i.nfor i on
| deV1cee£f$ FOUShI AEPTER PP A STBATIOR agl@ﬂ@%&l% of i. p?%aarimé figes not
represents the person's state. 13 The nethod of
 providestriynestal nepresentatéosonAscortin to the pidsenbivertipe; aeimage of
her ebel ow. The conditions of a person include enmption
the pefsdlisagghely ganrggied @l danaly digpleaslr e,
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.




sensation such as confort and disconfort, notions such
as eating, noving, sleeping, etc. The envotion,
sensation and notion can be estinmated in various
manners. For exanpl e, enptlijons such as astoni shnent
fright and uneasi ness can be estinmated based on a
skin electrical resistance. Al so, when a person is
found to have an elevated heart rate and bodily -
te rature and his el ectrocays.dio m shows hi,gher
The HTBRGOR EFIMANE e BEro0ts SRR AEdl o an edegbelS,
addition, it is well known that when a person in a
The conditminsarfc: pesgohdhdyile ainaticabsudlt 5 jdye angén, somaweand pleasure,
peri pheral -vessel dilatation and the arterial bl ood

sensafib® Wtk chhfforeiddisédhfork] medons saeh 8s eatingdlaholing,
heart rate and pulse will change slowy and bodily

. rature have a tendency to be higher. Further, in
Sleepﬁg ggeﬁa person is nmentally and psychol ogically

ervous, he wl| have a peripheral-vessel canstriction
SQAION, Sensation %dﬁ&tlpp&ﬁﬁgﬁcﬁ’sé]&%@e A0 {(VRHPUS RANners.
heart rate and pulse will increase and bodily
For exampler amotions auch as astodeshegentdright laodemeasinessheambs e,

it is also well-known that being nervous, a person

- estimdted lbab&y 8niSH elvhdealavsistincber lseswhih b peesod isi faund to
value of galvanic skin reflex, heart rate,

have i ERIMAUHA XIS EndBRHLY REpeBifre AE UETT-piReatErsd
shove Eer e g S el it B SR BARERD i
the fingertip and pal mor between the nose tip and

well kinomahthatl whenne persdn in acheetsd and pisighelogicalstabdity, beanll
as joy, anger, sorrow and pleasure frombrain waves

have 41périphéraRd¥sfe Ailafiidnl fidzee arkitil i66d fleehims thperipheral
sorrow, etc. can be

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 forehead. A method




eval uated by using, in conbination, these
physi ol ogi cal indices, facial-expression recognition
based on el ectronyogram representing changes of faci al
expression and i mages of the face, posture
recognition with the acceleration sensor and tilt
sensor, speech recognition, etc. One exanple of the
nmet hod of estimating the enotion, sensation and notion

has.. n_expl-ai ned .above. For a nore _aeccurate .
of est}B3iRg PRk FBBRa Ste 815, ehger JoRhEatd RRLR frombraig
of sensors,  should desirably be used to acquire a
wavephas already been publigigedr nlimadinns\sich, astangen SOTTYY €6 @ be
notions will be described. A notion of a person can
evalubeddst usiapeih dmabihation| thege pheaiptlogied] idicdspfactadagypression
a cancorder. Cantorders are provided on the person's

recoghfiftth BA%d%n é‘leEﬁBﬂ@{og?:&nareF&%@htif{% S:Hgﬁgéé HfaE R exp%'ehsgion

estinate a notion an object ar person or

. person. hi nsel f n the basis of, i es.captured by t
and 8Ll TR nashits reseSiirion siitk E acorIoiaoy sgasoParld
estimated froma position where he is. For exanple, it
sensof, $PReYhreLognibablelc. that a person at his office is
wor ki ng, a person in the hospital is feeling sick, a
Oae example dfithayethicl efkedtihating tlenematipa/ soBation thd motion
restaurant is taking a neal. It is difficult to
Ci o . _ L o
has b} GLTRh el R E e H2h bR A et dtRR, Moy itis of
est i, mat.es person's tJ on,the basis of a .
cours§ RyasFrelERalfly B SEicr? PBblddedmoln fe dfict Fo Armfirep plurality of
. .inforpation on the person. 15 For exanple, the CPU 15
bio-infermatiges a person being in the hospital and having a
hi gh bodily tenperature to be sick, and a person being
WNext, blee gstimation béwiotiprisheill 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 a room. The

CPU 15 can estimate a motion of an object around a person or the person himseif )

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
is 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.




bodily tenperature gradually elevated to be sick.
Further, the CPU 15 can estimate a person's notion on
the basis of sound around the person. In this case,
the CPU 15 can estimate an bbject existing around the
person on the basis of the quality and tone interval
of the acquired sound and a person's notion by text
m ning of the person's speech. As having been

For o§RbR BRECHPYS eofififuEEr neR AR F i Ao itRl ggg having a

sen Ion on o erso

) s correspondi ng to the condition, of the r.son
high b@ﬁ/ n&%a%e@é% o AP DEFPB STy TR GAA having the

_exanple, a table in which person's conditions and
bodily tegperature grsdudipeledatid to xasibk ot Farthies the (ldd Si can
the ROM 24 and an image stored in the image storage

est1ma!t%'zl p&Boh's n86H&E bAGhe 88§Q'HisBAnH Ard iRl &soY Sh A8 case,
obj ect is generated which outputs an 1 nage in

the CE fYBATe %@Iﬁ?ﬂﬁ #@ﬁ“ﬁ?ﬁ*’ FofiBE P hEuraadhon R.BY SRR the

rated in f these manners _shoul d evoke
quahf@’@ﬂﬁé@ﬁ% mﬁeﬁ\ga W sheredned o %@awﬁsorﬁom% fext

when the person is taking a neal in the restaurant,
miningrofithegersoin'ssifeéesh. whi ch is biting will be generat ed.
When the person feels sick, there will be generated

A5 hbiRgeHdn é}&ﬁl@ln@d%b% e CPOKY S4tliflaRB GnddinotifMIRnsation
of a fi'sh staying deep in the water. \Wen the person

an g3 Bl om0 S R R pmciion

swwnmng swftly. Also, when it,is a fine d brig

of the B BRAZHS| GA0HRe gengyatesrinreions m@@p@gﬁou%r e T@:
is a hot day, there will be generated an image of a

table i whichgedrsonjs @ohditidns atidzimyages 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 p.erson. For example, when the person is taking a meal in the
restau.fant, an image of a fish which is biting will be generated. When the person
feels sick, there will be generated an imagé 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




The CPU 29 delicately controls the fish notion, water .
nmovenent, nunber and size of bubbles in water, turbid
degree of water, etc. This notion control nmay be done
based on a factor independelt of bio-information and
envi ronnmental information. Also, the CPU 29
automatically generates inages irrespective of

bi o-i nformati on and environnental information as the

The o] ' ' neration w.l .
genetgfiie ec#%?ﬂ%n%er PR b ot FRE SHERL AT He ot rea B image
formation on him no bio-informati on can be nmade
ofaf&h rIB nﬁ%:ﬁé CPU 29 cannot receive any
bi o-i nformati on and environnental informati on because
The GRld29ndalmiately cloatmodd thesfishnmiotionb I\A&lterTﬂme)vé}i’lHnE Siumber
controls the display unit 23 to display inmages

and siZRUTARIbbI R Wgte?,pﬂuf‘yldlﬂ‘égtreezéf QaBdt! 8des al“hl's n control may

representing a condition-of the person shoul d be
be dofigbRfe 8T Rbick Rghotieh RESio-§ gX@aﬁmv?r%ﬁmbe%ﬂa
i S an abstract one it wll not

Since t ?ﬁ
informalion.y Adse. Ege (i Peiemstinally BENGLAESS Bagesireppectiye of
al ways di spl ayed but a long-tine observation of the
bio-inforygation bhd eovirbammenyaldgfonmatitmeasdthemasy miny be.23The
displaying a living thing or scenery depicted as such

auton®icii %H;ﬁaérﬁi‘oxp ban % ddrieSwReP iRt gearsﬁﬁlrgﬂﬁ@s R afirement

pai nt me on the I1ving room or turniture.

of bw"'&i’ﬁﬂ% %ﬁﬁ i Do 885 BRG AEHER 3 Ralu e

cru B B B e bR
a conputer graphics. The i mage nay be
because the transmission 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 is 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
| _1iving thing or scenery depicted as such an image may be 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.




di spl ayed sinul taneously with an output of a sanple
sound or synthesized sound fromthe sound output unit
22. I nmages can be selected for display. The inage
storage unit 28 has variousld nages and sounds stored
therein. The image display device 20 can selectively
change the image from one to another correspondi ngly

a user's choice. FIG 4 shows exanples of a screen

n.i sh ree
iﬁ%ﬁgéﬁ TR R Sl it 2338 0 it toRERsf B may be
different fromeach other but are generated based on
a dog; fat ayzany ofher living ting.chcamputeasiraploisrenti e mage may be
i nformati on. The i nmage displayed nay be a real one
displdycdesimutantously with defoatprechfensarhplessomndani syatheasized sound
any case, the image should be such an inage as wl|

from BRI, @g}bﬁ?ﬁ '29' nq dickh ¥R dét&f f(ﬁedl?,?%g. Th&e image

I mage di ayed nmay be pre- recor

storaga BRiRER 15F Yot dmdes BRYPanAE Hetr el dlﬁﬁlgvéﬁ‘isplay

i mages not stored in the inmage storage deV| ce 28 fraqom
device apsﬁaaesequtwﬁbf c tbﬁénla@e%i‘% qietdvanathen eespondingly to
i mages that can be di spl ayed and exploit a business
a userty clsded.i NBIGuE bhowngramphs affwyerceh B8aidisdeyidigsa ayage of a

system| infornms a renote user of a condition of the
T [ e , b el '
i 8550, IRAA S R MR, Sy~ prsgl) B
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system Infpr ovi,des a_18 systemto nonit or an ol d person
enqunmwig mformpteat e Lhedawesrdisplasied mayabe agegome likgmaphoto

fromhonme. Also, the inmage display system | can
or a defopnedenie ke halagﬁnaﬁom 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.




person's condition with an i mage not any real one. The
i mge display systemis intended to represent a
person's condition by an imge and informa renote
user of the person's conditi®n. This i mage may be
provi ded as an ornanmental one that can be used for
entertai nment. Next, an exanple of the inage display
systemin which a plurality of inages of a person is

j LNalL & di_spl vi.ce Lp: t hi
systeft, SBHG0: B ot BORRu I BRIR e BREHAR oty elinglighe
i nformati on Qn a person are sent froma plurality of
awayHE@ ang.o @ lseAbeie2s sHSHaAY SR Gan seprepartiet ofa
mul ti pl exes the bio-information and environnent al
persointsf amaliti orowitheaeimage hooamy eal dA@As 10 and transfers
themto the image di splay device 20. It should be

Spay devi cs g
T8k Ei‘ﬂlﬁgg ga@é&qléﬁ Fyﬁ@gﬁisﬁ&téﬂzﬂfeﬂ tggépl%@em f)%lgo?‘;s RMitich by an

one | i spl'ay device 20, server

. i T ' e disspl ay_devi ce ,20 di spl ays_ an
imagf B i fPHm O EP R SR Bl g, SEhE Tt may be
.relati on anong ersoHs i ncl ude relation _between
PTOV-lé %ﬁ%'onll%ﬁ'ﬁ‘iagﬁﬁ? t @@%b%ﬁSQM%mm-i on
bet ween data, relation between environments around

Nezt, pareanyple oélithe imagb elispdan sestemi ianshich & phirpktysofisnages
etc. The positional information is neasured by the

of a pelen ik @idﬂl%edcﬁen RG§H l'eqﬁiﬁ%ei qg&;% bR 20 L [iPthiPhages

in amp s depicted on aleft streen while | mages

S § i the positigpRal .relation. are.depicted on a
displdsefeih M Orrfton i v e faol 8o uGR Rirth PySiage sent
[ mfge . reflecti n& the positional informtion_accordin

from g plyrafheabPbhs hedo auesver Sfhes shaven iR FiGor e d The sereer
formof a programin the ROM 24 and RAM 25 in the
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, 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 aright screen. The image display device 20 displays




i mage di splay device 20. The CPU 29 reads the program
and alters the inmages. 1In this program each of the
persons is associated with an object, for exanple,
with a jelly fish. Also, obfects for persons |ocating
near each other are displayed near each other on the

- screen. The program deternines the object size from
the distance between the person and i mage di spl ay

s SRS 0 SRl ALl AJScBObsd e
e Bl AR AR oSS58 S

] i s displayed on a small scale. In the exanple shown in
imag&dGpl®;, dehee 261 | yId €REE28 veadssthe pdoggnt and ladtepethednmges.
A and B, respectively, are positioned near each other

In thi@ﬁb?o%ﬂfaﬁ'l jeabh%briths pers@)ﬁg ﬁ@éﬁ%wtéwvm 5heb ﬁ%&%@ eSafmdle, with

positioned away fromthe jelly fishes respondi n
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fishes correspongding to the persons A and B are
each gfhep PRy & SEFehhe h@?}g@ggaiwd@"[f)%munpﬁﬁlq elpjegt size from the
corresponding to the person Cis displayed on the
distansedictweemtle paisen iamd gmagiestisplyy dievicee2(20 Aicsptding to this
i mges reflecting the relation anong the persons and

progrélhetﬂeeéléjbb%r*iﬁé gﬁ%ntlhﬁa@ﬁﬁ&%%h@ﬁﬂa% ﬁﬁbia device 20 is
appl ylngasm'p rul'e to the positi formati on

r SO i.nde ndent eac
displeq o Bk RETe @%ﬁ%ﬁ%@%ﬁg 18 tfe RERERISEERY Ao fBR the
Wi, t h, each 20 pplyingtheruletothe
1magep@,1§p}aydf¢g|10q %8 5) orha smadlgsealii- spl ay devi ce 20
generates i mges refl ectl ng the relation of
In the example shown 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




synchroni zati on between data. In this inmge
generation, the imge display device .20 refers to
the data such as persons' respiration, pulse, walking
rhythm notions, etc. whi @@ occur or vary at
predeterm ned intervals. When such data are
synchronous with each other by accident, the inage

di spl ay device 20 generates an image indicating the

at a nchyr oni,zation. l.n the.left portion of FIG 7,
other 63 aPp S R BHR T iEe bylirafinBiafithet neen the heart
rates of persons D and E. Jelly fishes correspondin

The imegpdsplmsdeyian dOmeactatannbages teflestingdhe relatien
in the right portion of FIG 7. For the above, heart

synchf@iiestiod betendetr dataas In dpytindgt aeadehtion, the Endge display device
generate a dancing imge is applied. The relation

20 retBR HRA8 &R éd%ﬁ%&fé?ﬁ{' QH%tﬁxétfb%Eﬁgis%o 'GvailEitngl Ay £R%®ns,

In environne nr or mati on. I'ronmen

i nformati on such as, brightness, .te rature,
ete. whith QGiiE oF kY Abprleretiied e valh e DB byl ata are
environnental information sensor 12. Wen the_ anbi ent
synchraneysraith cach pthen byt asidentsthe imageedisplagrdsyige 20 generates an
i mage di splay device 20 will display a jelly fish that
imagenndiatiag thé daendynchronbgtiot.helngas R p@itiod dfHE. i79that is
a person is bad, the inmage display device 20 wil |l

j ‘] rel ' r bi
showi RN LARATLOh LR BE R 1R OER DT del
enoti on and d of a rs frombio-informati on and.
fishes EIesBORIARAP haPBIRES L ADGE TR B aent sShawn in
an image reflecting the relation in enotion between

the right popiéers 0hEIGThe Enptheoabave, headgaiesare enteseday inpyt data and
been descri bed above. FIG 8 schematically illustrates

a rule tog@eSatecd Hantinpgnageuodppliedh as pl easant ness or
unpl easant ness. The | mage
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




~di splay device 20 groups the persons dependi ng upon
whet her he feels pleasant or unpleasant. Jelly fishes
corresponding to the persons belonging to the
"pl easant™ group are noved2in harnony or toward each
other, while jelly fishes corresponding to the
persons belonging to the "unpl easant”™ group are put in
antagonismw th each other, noved away from each

._ofher or .made tq attack .each r, Receivi .data on
estimgled; 2 544105 bt fefauiel abhe s nde Sacbpmayicalyifios et
] generates inmages fromthe relation between the )
imaggesaredleating Fhmeed isnpluas gphtasantnelss oe unpleasimhessrat Tl image
environmental information on the persons. The inage
displdli eviay 208xbags &e seteRNtasEndihe ubbhaihaRelieé Y&29 pldiant or

persons on the basis of the input data, and stores a
ra j . | | En n
unplcfEifh TR IhE e FRddihg TSI Herspts bloREh Aty HiGplgasan
refl ecti he relation are pnot. |lim.ted to.any ]
groups%r@dnavefg%éf;m@f BF EovEai caclichthen i iw&&ﬁﬂgsmgendmg ‘

of determining the relation fromthe data and )
to theqeansons belgnging todhe "nopleasanth grome are piitani amtagoffismderith each
on a plurality of persons is transmtted as will be

other,d869¢d Eﬁﬁy%rﬁ\%ach DikerssY vate 36 attitk edlesgerdata
received fromthe PDA 10. The multiplexed information
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header 41 _.and .data pary 42. The conmuni gation header,
genergies dFRES ORI LML Re LYo GE R Ginm e SURW Gagnclude
. destination and source addresses. The data part 42 is
bio-informatice dnd tnuirdamante autormatRneonl thkapersensor afbe paage

44, The data header 43 includes a person ID part 45,
display device 20 determines the 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. Each of the
packets 40 consists of a éommunication header 41 and data part 42. The

communication header 41 stores communication control information such as




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 category c2itle 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 nmeasured in~future. The. informatian
destirfigiP sonbie S RORESSR onThe P 87 is bBSEh of Aulaff Bgader
storage part 44 is. For exanple, a "heart rate",
43 anddjate Siosagopararid. anbhe dategicader 43 inclbdes a parsoatlElpestds.
codes "H23' % "H24" and "H25", respectively, and a
time $Sthepés ﬁtmﬁil'goral' hurohdoiiiyatiandnfoveadtiar catagery eutlecd] ed
: W th codes " V, "K 12" and "KI 3 respectively. The
. . r r . N . C h
indicfifico P AARATIIr Mol A0 IAEIBORNNE Hlic 3BT The
. ex le, for an i.tem.' pulse', a, nunerical yalue ."72"
inforAioh safoeesy a0 4¢ THichlis Whichrdalt fohe siped ip Hie dafa Storage
For jtem "weather", an actual value or character
part 44tis; biglogigalen ¢nmdrasimeniel. we ihe énforgmation dategang code 47 can be
information type code 48. This field has a variable
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. .. display device 20 generates_an image indicati ng t he

indicagedhanith epdest" 2T gﬁérsmd "B, apsnsictiysivt pad geiemperaiure”,
i mage on the display unit. In the exanple of

"humidity" and "weather" are indicated with codes "K11", "K 12" and "K13",

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.




I mage generation shown in FIG 5, three persons carry
the PDAs | QGa, | o and | Oc, respectively, and the
three PDAs 10a, 10b and 10c send bio-information and
environmental information t28 the server 30. The server
30 nultiplexes the received bio-informtion and
environnental information, and sends the nultiplexed
information to the inage display device 20. The inage

.di spl devi ce ener at es i mages. i ndi cati ng,the
The 53R dE¥hing Sy 20 edietited e cpBeangicadneg Pl poTHHDR of cach
generated i mages on the single display unit 23. Note
personhand disphasgtheigenerasechimagerentthe désplaskuni! e In theexample of
server 30 is provided as an internediary device for

imag@a¢erttion shibsal @IFIG 5 tiBé pesoardtaniade RIDARI 1@, 10b and 10c,
devi ce 20 nmay be adapted to nake direct data transfer
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envirg g8l prtopmstiande dhentavst 30° cdie Grven a0 piuidpleges ot
_represented by aé)seu_do creature, but actually one
receivgy otinfprmatiomand pivigommyntsd infopmasiont aad seradsathen
bi o-i nformati on and environnental information on each

multiplexsd inforeiationaohe image depiaydevicaiZ0. asHanivhygadidplay
mai n pl ane of one airplane may be assigned to three
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ane ernatively,
] and bounci ng, of a ball may be,.assigned.to three
displeF fhe fensanel Sopdes s the aBdisRAE IR 23 et ny. wovi ng
24 Next, there will be explained an exanple in which a

Notpbat althawgh imthe afatementpenasbexample; theesesveed@ i provided

interact wwth each other. In this exanple, the viewer
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.




gives stimulus to the cutaneous sensation (especially,
tactual sensation) of the person. The bio-information
on the person is varied due to the stinulus, and the

i mage of the person will be24aried due to the
variation of the bio-information. In this third
enbodi nent, a feedback |loop is established between the
person and viewer. Stinmulus giving devices 90 are

t on. Y Ly .t h Kin.
RSPl PE BPLABRLGR <RIl Phidh bS5 of il Inabfland a
stinulus giving .devices, 90. The stinulus giving )

persogdindes mnaguegracigniaraet wiheseh otern dndhisiexemplenthendewer
person's body. Each of the stinulus giving devices 90

givesstinvdns $o thd cutaheows gmahtien(espedialy, tactesioeasgiianef the
into physical stinmulus. The touch signal is supplied

persoh! OMHeWioBRforkiatio8n %é@oﬁr@ vatibddueso Fhe ist’_}'j%léllus, and the

devices 90 are connec y cabl e or radio.
. sthpul us gi vi. device 90, uses at | east ,ei.t.her .
imagg pf i ek Jillsbevaried dye to Hiecvasiangn & (g Gipdnfermtions In
. .used in a | owfrequenc treatnment device to give
this thlaf embedaneny |mtr§63'baqlml§09és sstablished hetweenghepstsan and
that the vibration function of the PDA 10 may be

viewegi ven as stimulus to the person without use of such a
special stinmulus giving device 90. The display unit 23
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panel 91 may be a etect an

skin. ( JBHIGP 30 BEeT A Sholim FrobMED fachBioph 67 5¢ MREHE giving 1
. as_25 | yvinylidene fluoride (PVDF) or the like. A
~devicen %ﬁﬁ stimiilap gaang deyiaes A0 arg mpupted iprmerethgaoing place

of change in resistance or using the piezoelectric
on theep@wen'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 orradio. 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




al so detect the strength of tactual sensation. The
persons are associated with objects (jelly fishes
herein) in an exanple that will be described bel ow
The display unit 23 displayx® as nmany jelly fishes as
the persons. Each of the jelly fishes is depicted in
one | ayer. By superposing such |ayers one on the
other, a plurality of jelly fishes is displayed on one

di ay ~.SCkee sh +n FIL.G 11, when the r
polyviiy B¢ RiEEE R DRITES h, Ao BRET an g jE detsst an
) the display unit 23, the inmge di sgl ay device 20 w ||
input gatthe basissdrchiange &3 resigirneger spog the pieroskedieis element can

touched. The inmage display device 20 will nake a

also detetpalié steendihtofaactuabsedbatiahes of the object and
touched spot to determ ne whether the spot Pis
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tin the deepest

determ nati conparj.sqn has i,hal |y been do t

that wifl o dashitbpa Pefw nd e igaa o 2 BBl asT5aw pTy Abhes as
determ ne that the |ast _object determ ned to include,

the pearsenss pdiach ¢ofsthejellydisbes indspiatgdiasmetleyenedBy sipempesing
user. Wien the touched object is rotating, the inmage

such ldivapldne sietiecathef) aplukalityasfijelly Zshebés dispested dhene display
havi ng det er m ned at the user has touched to be an

screm%m %ﬁ tshg e‘miFﬁ?q ldiw‘ifg:qu}ie dRyj ﬁ)%cﬂgs m&hﬂougﬁ 8l 0€ at an

portion of the object the user has touched. For
. this determ natign, eac t he objects . s. diyd

objec] disBlaEH ERdhe P IaY Jicab dhadHaes ANey dsvishofhvi detect

FIG 12, there are stored 26 coordinates of the areas
coordinatescd of Sapepatithg useuhasoucheds Theimage displayideyiges20 will

to be given. FIG 13 schematically illustrates a
make Brceeesaisondistivesa kovrdihates fttheiobjgeanad 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




by the viewer until determ nation of an area having
been touched. Areas a to d correspond to the head,
chest, abdomen, thigh and calf, respectively, of the
jelly fish. In this exanplZ, the spot P touched by
the viewer is included in the area d, that is, the
thigh. Note that the correspondence table 92 should
desi rably be managed al ong inage data which are to be

. di splayed on the.inmge displ device 20 wi,th the .
coordingiEs b g 5Pas fnd cqadspondiae Badk Rartioaiin Biidustiigiys is to be
. the network to display an i mage of, for exanple, a
givencatFlG: h2 sehemeatipallyl dhistrateshd pracesa ifiom dowell wabiahie touch panel
simul taneously. Since a unique code is assigned to

by theawefunpid deterffinaonol ah aréehaving tehohdtted.s Afedker to d
given, so the code for a corresponding portion is
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_portion is the n-th power of two (2), and it is
that iss flthigiheousl y applicable to a plurality of tactile
stimulus devices. The corresponding portions are in

Noteethkit thidscorfespohdegeatiples? BHouldhdesitabDe be @hanaged along
correspondi ng portions may be limtlessly increased

image R ShiLR 3rE O 68 dfipfafed G iR diBldy e HELE it the
t he houl d never oyerlap the exi.sting.ones. en,a

touch paRtkbonth FsSarse AR & BavBlorieddrombemeayerigralpy an

. device 20 will 27 send, to a renote PDA 10, a touch

imagesiig et exanapleds egt, tthe condspaidenie talderis sfsondiwigloaded
portion, stinmulus strength, stinulus type, etc.

- simultafgeldter . SRaeed whitmetdirletioussighéd fkach 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 codé "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
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
shpuld never overlap the existing ones.

When a corresponding portion is determined, the image display device 20 will




the PDA 10 drives the stimulus giving device 90 to
gi ve physical cutaneous stinulus to the person. FIG
14 schematically illustrates the transm ssion of the
touch fromthe i mage di spl ay7 device 20 to the stimulus
gi ving device 90. The stinulus type is a code

i ndicating the type of stinulus such as vibration
pattern of an actuator, electric stinmulus or the |ike.

Wth this ter, .the I brat.i on, freque of the ..
send, ffa Faits PHA B0 enaiigbaenahinauingilby 555 AT i comrehading

.electric stinmulus pattern can be changed. Nanely, a )
portiomstistylus sirengthn bigubias tpenste. tegether. g iR@@legttﬁe touch signal,

person. The inmage display system 1.may be designed to

the PDIAS10 dbivee the stirn0higy giningddevied 90an\dive pigsical cutaneous
informati on a specific person under neasurenent to an
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bi o-information . acquiri deyi ce. 50 to.neasyre

touchilyeym; the g dBTPIAY deics SN GiVBE d5e 9P he

' erson, server 60 to send the bio-information and
Ehe stioentygple is afendedndmating thetypé efstemuiussuph as vibration
devices 20, and an imge display device 20 to

pattergjfeineduatdp adecteie stineuldd v $holikehe With ehis HaparmetdrOothe
and environnental information, as shown in FIG 15.
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vibratl i RLReAd OF AR AcPEBE B b WA e IR Ty il ona
fhe, i e display,system ], sjnce personal .
electricsHRR TR oah bE R Bebal N, Sy aHsimylys paterns
di stributed to many other 28 persons, the
can begranibsheperom. acqui ri ng device 50 is not al ways
carried like the PDA but should desirably be
The trahp e dispiayesysedratl ielyybe i efigedtdddisaitira tro-iormation
cour se,
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




t he personal information on the individual may be
distributed so if he permts it. The inmge display
systemis used to distribute bio-informtion and

envi ronnmental information o28 a nusician playing at a
concert or an athlete in action. The distribution of
the bio-informati on and environnental information on
the nusician or athlete will permt one being at work

and,nqt. able to. actuall. tch .a.sparts to roughi.
persofioe i Talel BisRen e ARuTeS SEisTRE ek sttt (e PDA
in__enotion of the athlete, which are not viewabl e by
but should gesirakely) bg/instadled intawslativaly highlyqatdic spagean Qladysse,
di splay device 20 that is not to reproduce the
the pegasairiatbrivartonnde tiaindividaatinesvbe distritnited soif he petmds it.
on the real-tinme basis but to generate inmages on the
I A [ : :
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.bio-iQQOﬁfati9n and _envi.ronpent al inforq&tion qbft .
envIrpRIAGHTRS FEOFMZUGR 1 3 PRISHGAR HA3Rg AL § L OREPRF OF apigetg n
. recording nmedium 80 such as a CD-ROM or sem conduct or .
actiomenbhg distribhdon eéthe bic-Iformatios Wodrenviropmgntalsniamaation on
I mage di splay device 20 generates inmages on the basis

the makicidieseathiare iwillgseratit one dsthgeatvwvotknamhhet able to actually watch
informati on. Thus, the wuser can enjoy the sane inage
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emotiRpiChF GitHERT SIGhAE Bor CoN D0 Re FREORIOR and hi s
| ook may be reproduced as a synbol image at any tine
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i nvention has been described in detail concerning

‘reprodedd themedseired bedirdohadiiorning doveropeieras] @fanmmition ontthe

reference to 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 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.




acconpanyi ng drawi ngs. However, it should be
understood by those ordinarily skilled in the art
that the present invention is not limted to the
enbodi nents but can be nod2%ied in various manners,
constructed alternatively or enbodied in various

ot her fornms w thout departing fromthe scope and
spirit thereof as set forth and defined in the

ended claipgs. 30 CLAIMS.1..An image di.spl.ayjn .
BBl By omign banbrah s iR R eldl papcerine
Including a nmeans for neasuring bio-information on a

certalpérrgfﬁmcﬁ@@bomgms dherieo! an @xampiesiwithaelesences togthene
bi o-i nformati on; and an i mage di splay device including
accomparedag \dragingan Hbweves deshould bt hedekstood biyahosd olimarily
an i mage generating neans for generating an inmage on
skilleff'lliﬁ tfg@ﬁftsthaplfhetﬂ? st Pt &HtRY, tﬂcﬁrlirﬁﬂgd fo HSBhBYdIREARNS but
or di splayingthe 1nmge, erern e bro-information
acqui.r.i devi ce _and image display device are |ocated
can b bifieA dn tiotS e i helHE B e i b St i
. a netwaork. 2. The system according to claim1, wherein
variowshetheréeransywibont dapamtisgrizomgdescape end spiritetereof as set forth
representing the condition of the person under
and deftasdi iretterdppended Thengyst em according to claim 1,
wherein: the bio-information. acquiring device
i ncludes an environnmental information measuring neans
for quantitatively neasuring the environnent around
the person under neasurenent; and




the i mage generati ng nmeans generates inmages
representing the condition of the person under
nmeasur enent and environment around the person on the
basis of the bio-informati3d®n and environnent al
information. 4. The system according to claiml1,
wherei n the displaying neans receives 31

bi o-information on a plurality of persons under

measur enent , generatesiqx?qﬁhgﬁ pseudo creatures
representing the conditi each of the persons
under neasurenent, and displays the plurality of
pseudo creatures simultaneously. 5. The system
according to claim1, wherein the i mage generating

1. AwpamzgeghsiHapingsystengesmpeisimgt i ng the relation in

bi o-informati on anong the plurality of persons under

ABRSHIEABAton ﬁc%ﬂ_i?ﬁg,ﬁcgeﬁﬁ@érhﬁ?&(ﬁh | ghebifls fdrdhBhsdirin

wherein the 1 mage ¢ ating neahlls generates | nmages
. . keflecting the relation in environpgental inpfor e
bio-information o a peisdn e deqelrehicat ardamirnsfr srafing the
.. I'%he system according to claim1, wherein: the inage
bio-in gt @8di ce i ncl udes a touch detecting neans for
detecting a touch with the displaying neans and a
anaurdgesdigpialy devict imghndaga n‘eoeiv’m% dicags dor tewedlingitipwal
based on the output fromthe tou detecting neans to

bio-inft‘)d}ﬁlatMIQ ah']ﬁﬁg@%h@fhtﬁfgotﬁie h o AeM e anoégﬂ éﬁﬁge on the basis

i o-1 nformati onTacquiritng devi ce’inc

ot e Y IRFRASShAR 4 ety BRonl B abbil it WMot

tl;ee gfg-yifg%ngggntagaﬁiginsgi erz]vailcé and image display device are located in
difference places and connected to each other via a network. |
2.  The system according to claim 1, wherein the image generating means
generates an image representing the condition of the person under measurement.
3. The system according to claim 1, 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.

4.  The system according to claim 1, wherein the displaying means receives




8. The system according to claim?7, wherein the

cut aneous-stinulus giving neans gives stinulus at

| east by vibration, electric stimulus and friction. 9.
The system according to clallm 1, wherein: the inmage

di spl ay device includes a read-out neans for reading
out 32 information recorded in a recordi ng nedi um and
the i mage generati ng neans generates images

bio-ifBBAESGT oh P hIARE o MldermiGpERBRRN, LSREhtes impees of
pseudpecgafwﬁéstrﬁﬁ'ré’sgéﬁﬁgﬁﬂm pRsfomof Carh 3PS RemaASGueT ng

to claiml1, wherein the inmage di splay device includes
measurenspéeutd @epbwatthm plurelitysof pseuglenmreatuiregsianud fapechsly.
representing the condition of the person under

5. Teasytemttcordink e Pan $, fhetdif i ﬁnh%é BEARGIAP A&

speech output feans for outputting the-speech® 11. "An
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bi o-informati on on a person under nmeasurenent, the

Perso%%‘i“é’ﬁ%?@?ﬂ a bio-information receiving means
for receiving bio-informati on sent fromthe

6. Hicsystémmaceotding 4o gldim hgwhereie dhe magopeeergting nadansg
neans for generating an i mge on the basis of the

generdleQirhAE &Y flec@ng (RO felatidh 3R 'eﬁVirBﬂm'@Eﬁ?dl Slnfd}ﬁla‘i'io?ﬂrﬁbihﬁ She
the image. 12. "The device according to claim1l

pluralffg? %T% Fsons under measurement.

7. The system according to claim 1, wherein:

the image display device includes a touch detecting means for detecting a
touch with the displaying means and a touch signal sending means for sending a
touch signal based on the output from the touch detecting means to the
bio-information acquiring device; and

the bio-information acquiring device includes a cutaneous-stimulus giving
- means for giving cutaneous stimulus to the person under measurement when
receiving the touch signal.
8.  The system according to claim 7, wherein the cutaneous-stimulus giving
means gives stimulus at least by vibration, electric stimulus and friction.
9. The system according to claim 1, wherein:

the image display device includes a read-out means for reading out




the bio-information acquiring device includes an
environnental information neasuring neans for
gquantitatively measuring the environnent around the
person under neasurenent; ¥hd the i nage generating
means generates inmages representing the condition of
34 17. The system according to claim1ll, wherein: the
i mage di splay device includes a touch detecting neans
inforrﬁ@ﬁoﬁ?é&?&é(?‘% g rg&ﬁld Wedfuh06,g! Spl ayi ng means and a
touch signal sending ans Tor sending a touch signa
&%sed on the output fromthe touch detecting neans_to
dMAGE SEDRTBIHRRICERS BERERASSHnaEssireRresqriing e gendition of
according to claim11l, conprising a read-out neans for
the pargepiinder measuramentrand envirennredé droumdathequeasoi og the basis of
medi um the inmage generating neans generates inages

bio-infephgti@nhd entirensendidfopmadbn rbie b? qhé Péhdiﬂglehean%e

measur enent and environnent around the person on t

' .0 nf.or ' - [ ronnent knfqrmati.o
10. R st acRftin (B el ARt L RS sy iR aSuces o
i spl ayi ng an i e, the nethod, conprising the steps o
speect) g3fiprfing TF 1 fF Generens ohperchaepisenting the condition of the
measurenent; sending the bio-information to a renote
personjund@yaneasuaemient ny the basis ofithé biorifoomatientanidra sjeech output
sendi ng step; generating an image on the basis of the
meanshiop oufhatifptithegpe&gei ved in the receiving step; and
11.  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 recejving 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.
12. The device according to claim 11, wherein:

the bio-information acquiring device includes an environmental information
measuring means for quantitatively measuring the environment around the person
under méasurement; and

the image generating means generates images representing the condition of




di spl aying the i nage generated in the i mage generating
step. 20. The nethod according to claim 19, further
conprising the step of quantitatively measuring the
envi ronment around the pers¥h under neasurenent; and
35 in the image generating step, there being generated
i mges representing the condition of the person under
nmeasur enent on the basis of the bio-informtion and

17. ?Pgisk‘gt%gf?%ﬁdrdm%&ra%hqq. w:ﬁ]et'r%iﬁhe nmet hod according to

ereln: receiving e bio-information on a

lurality. o rsons under npeasurenent in the .
fheclofase disslaafionicn el ERehdeigtine et fer driscting a
the persons under neasurenment are generated; and in

toucht wishdhe displayigganeqns arika fonnlesignalpensléng inegns fier sending a

condi tions of the persons wunder neasurenent are

touchdiigmAleyred %infﬂdbk@m?ﬂtfibm- thé4oudi BefRtiApnéikabdheg to

claim 21, wherein the images reflect rélation in

bio'hﬁbﬁﬁhﬁgﬂ%@ﬁﬁ%&éﬁﬁgé{ the plurality of persons under

neasur enment. e net hod according to claim?21,

erein the i es reflect the.relation in .
18, LheibiearcardRais clam § MBS L Tiagreutimganss for reading
. persons under neasurenent. 24. The method according
out informedtiomra@rdédiint asecarding inedhgns he st eps of :
detecting touch with the image; and gi vi ng cutaneous

theiifdgesoenerdtlity RRAAS BetdIaR!s ifRASY TepRRENNs ecdiRfition of
of a signal of the touch detected in the touch
the p? L EhAAIMELERement and environment around the person on the basis of
bio-information and environment information pre-recorded in the recording
medium.
19. 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.
20. The method according to claim 19, further comprising the step of

- quantitatively measuring the environment around the person under measurement;

and




35

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 information.
21. The method according to claim 19, wherein:

receiving the bio-information on a plurality of persons under measurement in
the receiving step, images representing the conditions of the persons under
meésu;rement are generated; and

in the displaying step, the images representing the conditions of the persons
under measurement are displayed simultaneously.
22. The method according to claim 21, wherein the images reflect relation in
bio-information among the plurality of persons under measurement.
23. The method according to claim 21, wherein the images reflect the relation in
environmental information among the plurality of persons under measurement.
24. The method according to claim 19, further comprising the steps of:

detecting touch with the image; and

giving cutaneous stimulus to the person under measurement on the basis of a

signal of the touch detected in the touch detecting step.




