26 May 2006 SPECI FI CATI ON POWNER- SOJRCELESS TERM NAL TECHI NI CAL_FI ELD The
~present invention relates to a power-sourcel ess termnal p&MaZ¥riy to
t he power-sourceless termnal used in a new comunication system
power - sourcel ess term nal being capable of carrying out optical space
comuni cation of readily downl oading i nformati on froman environnent side
to a | arge nunber of termnal users and al so optical space conmunication
of readi | WRECOBEACAF IION or mati on fromeach termnal user to the

envi ronnment side. BACKGROUND ART In the Japanese Patent Application
Lai d- open Nos. 8-107386 (1996) and 2000- 022637, there are discl osed

optical compwkcabtRpriechi AHgF{@r, conducting a comrunication W th
| ight. The Japanese Pat ent Appﬁ?cggﬁon Lai d- open No. 8-107386 (1996)

di scl oses a conmuni cati on systemwherein only anmain optical transmtter
uni t has I r and this main optical transmtter unit transmts
electric 33§§¥f%ﬁéggaﬁﬁ$ﬂi?o a subordinate transmtter unit. According to
this conmunication system there is no need for a power source - 1 26 My

2006 of the subordinate transmtter unit since the electric power 1is
optically trandig trete§enm f hgemiiivmpte tatesr ansai pberer+svitrcAhdskor

exanple’-%éf%fggf%%f%gggTér.E'c?t%gﬁ%ﬁgygsourcelessterminalused
'in a new communication system, power-sourceless terminal
being Capable of carrying out optical space communication
of readily downloading information froman environment side
to a large number of terminal users and also optical space
communication of readily uploading information from each

terminal user to the environment side.

BACKGROUND ART

In the Japanese Patent Application Laid-open Nos.
8-107386 (1996} and 2000-022637, there are disclosed
optical communication techniques for conducting a
communication with light.

The Japanese Patent ApplicationLaid-openNo. 8-107386
(1996) discloses a communication system wherein only amain
optical transmitter unit has a power source and this main
optical transmitterunit transmitselectricpoweroptically
to a subordinate transmitter unit. According to this

communication system, there is no need for a power source




with no power source can be realized by optically 5 transm tting an
electric power light and an information signal |ight si wl%%@b%@@ froma

t el ephone station (main optical transmtter unit) to a tel ephone
(subordinate transmitter unit) via an optical fiber. The Japanese Patent
Application Laid-open No. 10 2000- 022637 di scl oses a conmuni cati on system
wherein a receiver outputs a |laser beamtoward a transmtter and the

t tt b f t dyl ati ) t
ordor to tr SEEe fdediiat A an Rl Bk Rind TSRt e sy g Bower
communi cat i ars ap&tlﬁalﬁfftr%@m&eéﬁfﬂ}ﬁth% HBSY SOCTURNCALLANNGRE e

realized by appropriatéely placing one transmtter nany reéeceivers in an

event pl aceundrt. dadforHewamele i a témepﬁwe/\/egfsetetrmmltllﬁatté&egﬁ%eas a
power source like the former comrunication system repetition 0 of on
and of f of W’ré:hlrgqhtP@Uﬁrl APSeS ian t banseiaddized WY | optiieatllgol t age of

the electri nal bt al ned hot oel ectrj ¢ conversion. Thus, in order
to suppllt;/ tﬁ:é:%rﬂs %Pgaapl 9%&%}&%‘?&9&%5 and @n ipFormatioaded

and 150 enohgare r sk loUERY fin e SAIRURLCBHLOLAR it b

very strong. Accordi ngly, when per

ener gy suppbptsicall tanensaliytely wisitp +604t tetl%muﬂéﬁﬁbhﬂ&n%‘tsé em
parti cul arl)é the 26 May 2006 receiver circuit beconmes |arge and

conpl i cat edtTRIEIHd ter numaé)cﬁg-@ whereptheatofilvdmati on is performed by

| atin h | ik he_ | r n n
modul ating the JI'h% Jap'ar?este ePa16:l % A%%%cégf})hoLai%Stoepnén No.

10 2000-022637 discloses a communication system wherein a
recelver outputs a laser beam toward a transmitter and the
transmitter sends back the laser beam after modulating its
intensity in order to transmit information to the receiver.
According to this communication system, for example,

15 omne-to-many communication can be realized by appropriately
placing one transmitter and many receivers in an event place
and so on.

However, in the case where the light is used as a power
source like the former communication system, repetition

20 of on and off of the light for information transmission
will affect voltage of the electric signal obtained by

.photoelectric conversion. Thus, in order to supply the
bower steadily, a constant voltage circuit will be needed
and also an intensity of the light used for the communication

25 -must be very strong. Accordingly, when performing the
communication and the power energy supply simultaneously

by using light, the communication system, particularly the




an optical nodul.ation neans such as a liquid crystal wll be_ needed for
“the information transmitter, and such optical nodul ation 833y 44Qal |y
requires a power source and thus cannot be equipped in the transmtter
havi ng no power source. DI SCLOSURE OF THE | NVENTI ON Herein disclosed is a
novel comuni cation system capable of readily carrying out optical space
communi cati on between an environnent side which has a station for

transmtti ; recel i i t t. i nal s which need no
LN &%ylw%]éwn@ﬁraﬁ%a% ;;:%grﬁ) gl

excl usive power source such as a dry ave sinple circuit

configuration, diianehy el i Sld yhDL8l & dohfith A 0RLING Ao SRS] | Y

carryabl e and weara Al so osed i S a nove no power
source C f rrying t.j C S o] i i of ily
domnloadi%éﬁ?% gﬁﬁggﬁ n¥P§o%$ ﬁtgﬁﬁ#?%hﬁeﬁsggﬁgeg¥o %gf%éﬁgﬁéﬁyéﬁéﬂ’and

al so opti ce C i_cation _of readily_uplpadin i.nf.ormati.on.fromthe
term nal E@Lfﬁﬁglgﬁégg%@ﬁFOnﬁgnpegpgegucbhé?egyfb%?ﬁ %f%ﬁﬁﬁlt%ﬁ#%r%ﬁ
capabl e of_ readily utili zi the. co ni cation system 26 [ 2006 In
order to élceceoofrepc*i%/% {HE %%gnggzjlé’@t FalSt diSTy e §uﬁ%r é’tlg%égﬁ ct of the
present inventiqn, there is rovi ded, a gomer-sourceless(%gﬁninaI used in a
comuni catt% %%ﬁﬁ%ﬂﬁﬁﬂ?%ﬁ Ve BT S SRRt SSUTSSHRUP TP tuser
includingkrhotoelect i.C gggy rsion, neans for receiving an intensity

nodul at ed 45 fFEHEE <ot EERSIEE T ORVERE MG POWES RYECEctri ¢ si gnal

and voi ce output neans for outputting the electric

DISCLOSURE OF THE INVENTION

Herein disclosed is a novel communication system capable
of readily carrying out optical space communication between an
environment side which has a station for transmitting and
receiving information and user terminals which need no exclusive
power source such as a dry battery and have simple circuit
configuration, thereby being small in size, light in weight and
easily carryable and wearable.

Also disclosed is a novel terminal with no power source
capable of carrying out optical space communication of readily
.downloading information from an environment side to a terminal
user and also optical space communication of readily uploading
information from the terminal user to the environment side,
thereby being a user terminal capable of readily utilizing the

communication system.




signal converted by said photoel ectric conversion neans 10 in the form of
_voice, and a transmitting station of  a circunstance side, 20Mday2@¥snitting
station including transm ssion neans for sending an optical signal having
its intensity nodul at ed depending on an electric signal of voice
information to be transmtted to said power 15 sourceless term nal; wherein
the power-sourceless termnal is a earphone type in which a solar cell as
sai d photoel ectric conversion neans and a earphone as said voice output

means are configy ek ast ONEcHBhb139n2%hd QRS I JI8fdLys conpestad by a
conducting wre for 20 connectihg an output termmnal of the solar "cell and

an input tierammatstofadheceas phohe aresarsurifracenfosn, reserei ag the
infrared optical signal, of the solar cell has a sane direction as a
di rect i onPEPWiIdsichra gfovdre-sageeelrsa ¢emiitiadn isedhichat he user wears the

25 earphone. According to a second asggct of the present 26 May 2006
i nvent i onEOMHEE A 157Th\F (RECE WhpEhe L oSo G R r 1w paledsed in a

el udh ng CERATH G 1 - CohvaP el B ROARE T ol e Vi g B Bo Arensi ty.
modul at edrieBhares: ARdER 2 08a!  AREn QMY fddithidq Lo APaglactric signal,
put neans for outputting the electric signal converted by
sai d phot ogleeiali Gicpmersidncorasstigt ie ey mofe1a@i €8¢ 30gnal,
transmtting station of a circunstance
and voice output means for outputting the electric
signal converted by said photoelectric conversion means
10 in the form of voice, and a transmitting station of a
circumstance side, the transmitting station including
transmission means for sending an optical signal having
its intensity modulated depending on an electric signal
of voice information to be transmitted to said power-
15 sourceless terminal; wherein the power-sourceless
terminal is a earphone type in which a solar cell as
said photoelectric conversion means and a earphone as
said voice output means are configured as one unit so as
to be directly connected by a conducting wire for
20 connecting an output terminal of the solar cell and an
input terminal of the earphone and a surface for
receiving the infrared optical signal, of the solar cell
has a same direction as a direction of vision of the

user in a condition in which the user wears the

25 earphone.

According to a second aspect of the present




10 side, the transmtting station including transm ssion neans for sending
_the infrared optical signal having its intensity nodul at edoddpetitiing on an
el ectric signal of voice information to be transmtted to said power-
sourcel ess termnal; wherein the power-sourceless 15 termnal is a card
type in which a solar cell as said photoelectric conversion neans and a
speaker as said voice output neans are assenbled in a card. The
power - sour cel ess term nal of the second aspect of the present invention

may furthem£apidse anypse; af predianfaf Rhong, &Pds g, beadprligne. According
to a third aspect of the present invention, there i1s provided a

power - sourzeireigsa t ergddiain HSedminind ceHBMiSaiton SHSERMWRI ehehas the
power - sourcel ess term nal of a user including photoelectric 25 conversion
means for betEidgree bast bErivnedsiafy a Use26iMayu@006 nodul ated infrared
optical signal and converting it to an electric signal, voice output mnmeans
for out puPHHPeFHeE et cEPRECERIRA MedMFertid TCShY #RpheRoel ectri c

conversi o S,Jnth orm.,of. _voi ce,. and .reflecting.5 ans for receiving
anothe? pgfﬁg%gﬂﬁﬁél? f%%%f?? 1H§53F59e§P&HFF§réﬁ?%%%%cﬁggsignal and
reflectingdnks i s@l,dpo - rcel. t erm iS.p i,hke to

change t hganﬁeefr@?{% l(r)‘% g%i %Hi %?régﬁtg Cg%tl%l’si%‘r’]&a?%?%éeagggkggnce wth

i nformati erasenttdy dlpuseingpenel@leefthad ityndy sahdekethesti ng neans;

atransmtting .
: sald photoelectric conversion means in the form of

voice, and a transmitting station of a circumstance

10 side, the transmitting station including transmission
means for sending the infrared optical signal having its
intensity modulated depending on an electric signal of
voice information to be transmitted to said power-
sourceless terminal; wherein the power-sourceless

‘15 terminal is a card type in which a solar cell as said

photoelectric conversion means and a speaker as said

voice output means are assembled in a card.

The power-sourceless terminal of the second aspect
of the present invention may further comprise anyone of

20 an earphone and a headphone.

According to a third aspect of the present
invention, there is provided a power-sourceless terminal
‘used in a communication system which has the power-
sourceless terminal of a user including photoelectric

25 conversion means for receiving a part of intensity




station of the circunstance side, the transmtting station including
~transmi ssion means for sending the ‘infrared optical signal26fdas H¥6it s
intensity nodul ated depending on an electric signal of information to be
15 transmtted to said power-sourceless termnal; and a receiving station
of the circunstance side, the receiving station including |light receiving
means for receiving the infrared optical signal reflected back by said
“reflecting neans of said power-sourceless termnal, 20 and infornmation

anal yzi ng RS, {88 AAELYZEATOLRE coll ORI Oy Nyt gb-the yser sends from

sai d power- sourceless termnal in accordance w é I'n ity of the
infrared epticalcisi Onasigaeel vediby saitdhdd Hdans e£6LVHAGpIRRASy Wherein a
solar cell as said 25 photoelectric conversion neans and a earphone as said
voi ce out flte rEastate sigrell yonormteidedibysaid Bhol6e Mayt20@6 conducti ng
wire for connecting an output term nal of the solar cell and an input

term nal GPHRE BRpHBPRNSt hB thel dpraeldf amiicer eanforeflectingpe sheet as
sai d éeflectin means are,arrangggson a sane_plane in a 5 conponent for

sendi ng af§ i M theviher &P Bt Pt & gl ; 1rhen&dhPonent for
g IV . ‘ e T oneonen:
componant Te St MhE0gr e UNGbET B R e SR et BaPERE €5 phone,  the

conmponent or wear ear

sol ar cel khandithesd &y opokeLLestrbypesshetrdit 10 &1 pa8geg1koHorm a unit
in such condition that a surface

change the intensity of said infrared optical signal in
accordance with information sent by the user upon

10 reflection, by said reflecting means; a transmitting
station of the circumstance side, the transmitting
station including transmission means for sending the
infrared optical signal having its intensity modulated
depending on an electric signal of information to be

15 - transmitted to said power-sourceless terminal; and a
receiving station of the circumstance side, the
receiving station including light receiving means for
receiving the infrared optical signal reflected back by
said reflecting means of said power-sourceless terminal,

20 and information analyzing means for analyzing the
information in which the user sends from said power-—
sourceless terminal in accordance with the intensity of
the infrared optical signal received by said light
receiving means; wherein a solar cell as said

25 photoelectric conversion means and a earphone as said

voice output means are directly connected by a




of the solar cell for receiving the_infrared optical signal and a surface
~of the retroreflect type sheet for Teflecting the infraredodhey 26 signa
direct along vision of the user. 15 The retroreflect type sheet of the
third aspect of the invention may surround the solar cell in the
conponent for sending and receiving the infrared optical signal of

ear phone type termnal. According to a fourth aspect of the present 20
invention, there is provided a power-sourceless termnal used in a

conmuni catd Ry aHsSiAm Whi€hr §as -LRG R8I %%*g &St LERTLOq! Gf 1 user

i ncl udi ng photoel ectric conversion neans receiving a part of 'intensity

nmodul at ed siotfaaresd bpdh€ahn sigpak aranGeVErd “ﬁléteéﬁ?ﬁénéa ehectric
signal, voice output neans for outputting 26 May 2006 the electric signal
convert ed sioyl asaiak bhoine| &ctetoroceflerct drypreasitseénh abeshodm of voice, and
reflecting neans for receiving another part of the intensity nodul ated
infrared opiledtidigfganpdaref pEEENIgd oD R ke BLaRe dipower - sour cel ess

termnal is _possible to change, tge i ntensit f said infrared optical
signalgincog%ﬁﬂﬁﬁa(ﬁ?ﬁw??Pg%ggrﬁﬁ iGﬁQﬁ%ﬁlQ§'ﬁ REF2ERBNOPFf et i on,
by said refilecti.ng qg&m;gn ngni.t L Stat]o . Clrcupgtance side
i ncl udi ng %Pghsﬁisgﬁﬁn 1 ne%%g ?g% %ghgpﬁﬁ?fﬁgyi% ?g}g%ﬁgpgﬁ%al si gnal
havi ng it snfirtzensidpt 1esul st gda dependinig -0n &N € est Ebkpshanal ref
“information to be transmtted to said power-sourcel ess

: wearing it to a year(s) of the user; and the earphone,

the solar cell and the retororeflect type sheet are
10 arranged to form a unit in such condition that a surface

of the solar cell for receiving the infrared optical

signal and a surface of the retroreflect type sheet for

reflecting the infrared optical signal direct along

vision of the user.

15 The retroreflect type sheet of the third aspect of
the invention may surround the solar cell in the
component for sending and receiving the infrared optical

signal of earphone type terminal.

According to a fourth aspect of the present
20 invention, there is provided a power-sourceless terminal
used in a communication system which has the power-
sourceless terminal of a user including photoelectric
conversion means for receiving a part of intensity
modulated infrared optical signal and converting it to

25 an electric signal, voice output means for outputting




termnal; and a receiving station of the circunstance side including |ight
recei ving means for receiving the 15 infrared optical sigR@Mae?llécted
back by said reflecting nmeans of said power-sourcel ess termnal, and

i nformation anal yzing neans for analyzing the information in which the
user sends from said power sourceless termnal in accordance with the
intensity of 20 the infrared optical signal received by said |ight

recei ving means; wherein power-sourceless termnal is a termnal of a card

type in whirgh & S0l alccethnas %eh@er%qigaescé{& £OPY¥ER 8leRspeans and a

speaker as said voice oufput neans and etrorefrect type sheet as said

25 ref | ectdoryamesisn ate€aAssenbkad ifdran eoff drd e, bogly. rIhecpeuely sour cel ess
termnal of the fourth aspect 26 May 2006 of the invention may further

conpri se amarghef@f Xace euipborecans ra deeddphibnehe AtcbedEngyto a fifth
aspect of the present _invention, there is provided the power-sourceless 5
ternm nal SPHMAGRR it pREicelssvismal aspbctebiecthryi dfention,

further ¢ rising optical intensit changi ny ans for changing a

i nt ens%ty%o eraeJiIh%aaf%opo‘l"?ﬁﬁfoﬁﬁ&eéieﬁSg?aﬁqﬂ%lq'éarnﬁ Jc%p@‘ﬁ?ﬁﬁg S %% cl osed
vessel hawy | 4yt - m-{,t akl : 1CqC t .t 0.i_.ncom n

t he inten§¥¥€gﬁg éﬂ?%f%%§§§§Fth??i%Fg@g%ﬁﬁgéﬁédéﬁgpfggmeﬁﬁgéﬁﬁglt e °
infrared ldcgiirdancutiside DhrbbRatiesselenta By e tug@sMipshon ratio in the

vessel is changed responding to a change of pressure and thereby
reflection, by said reflecting means; a transmitting
station of a circumstance side including transmission
10 means for sending the infrared optical signal having its
intensity modulated depending on an electric signal of
information to be transmitted to said power—-sourceless
terminal; and a receiving station of the circumstance
side including light receiving means for receiving the
15 infrared optical signal reflected back by said
reflecting means of said power-sourceless terminal, and
information analyzing means for analyzing the
'.information in which the user sends from said power-
sourceless terminal in accordance with the intensity of
20 the infrared optical signal received by said light
receiving means; wherein power-sourceless terminal is a
terminal of a card type in which a solar cell as said
photoelectric conversion means and a speaker as said

voice output means and a retrorefrect type sheet as said

25 reflecting means are assembled in a card type body.

The power-sourceless terminal of the fourth aspect




the intensity of the infrared |ight which passes in the 15 vessel, is nmade
. change; wherein the intensity of the infrared light is nmad@ M Vi a
said optical intensity changing nmeans according to the information which
the wuser send. The optical intensity changing neans of the fifth 20
aspect of the invention nmay be arranged in a |light path between a reflector
as said reflecting neans for reflecting the infrared light fromthe
transmtting station to a direction being nearly equal to the direction
of the ineamyye li:0Rdn@0dnanapt iFeal n3eNSUmef i s5% A heoh8CBiFVLAg station. 26
May 2006 The optical intensity changing neans of the fifth aspect of the

i nvent i on emypHand hetd conpeadphaneqnponent for giving a change of pressure
by leading a voice to the closed vessel, the voice representing the 5
informati on which the user sends. The optical intensity changing nmeans of
the fifth asp&Iowiinhetendehtifsh mapeici ferthonpeesent tube conponent
whi ch | eads _air .vibration being caused when the user gives a voice to the
transnitt&&“?qgﬂﬁﬂﬂ;%ﬁ?rﬁolﬁh FBWﬁdP%eQQQ'RﬂWﬁ%ﬁ??%rgﬁﬁgéa when the user

S gives Sheralice Iox ALY ST bAMBRe dijhe qomoneit fo.Lhe ¢l gsti c

conponent, reby, ‘the el astic conponent” ‘expands” and co acts and t hen,
i nsi de pr%%uri@n&fnﬂﬂtﬁl,cl%@Qhé@Sé%hprli%ﬁ@a{ag%c@ltbhfégﬁsi%yof the closed

vessel along a 15 direction of transmtting light 1s changed and the

changing means for changing a intensity of a infrared
light wherein grains are capsulated in a closed vessel
having a light transmittable and elastic component for

10 incoming the intensity of a infrared light into a vessel
and for emitting the infrared light to outside of the
vessel, a light transmission ratio in the wvessel is
changed responding to a change of pressure and thereby
the intensity of the infrared light which passes in the

15  vessel, is made change; wherein the intensity of the

infrared light is made change via said optical intensity

changing means according to the information which the

user send.

The optical intensity changing means of the fifth

20 aspect of the invention may be arranged in a light path

between a reflector as said reflecting means for
reflecting the infrared light from the transmitting
'station to a direction being nearly equal to the
direction of the incoming light and a optical sensor of

25 the receiving station..




transm ssion ratio is changed by the grains for absorbing a light, and the
~intensity of the infrared 1ight which transnits though th@éﬂﬂﬁh%w*itable
conponent, is nodulated. 20 The light intensity changing means of the fifth
aspect of the invention may further conprise a component for giving
variation of pressure by a mechanical operation of user, the nmechani cal
operation representing information which is sent to the closed vessel by
the 25 user. - 10 26 May 2006 The light intensity changi ng nmeans of the

fifth aspect ofct i nt | QR 5 | .hayi,ng

transmttable conﬁ%ﬁ%%?gge?%g@gggggfe o} ﬁé gﬁgﬁﬁgna?a¥h?nF?§F§d i ght and
a |light tragsdtsstonthat ifgveatdogonshafur ek acehgst 56 gorpaAReRAkntand a
button as the conponent for giving variation of pressure by a mechanical
oper at i on fofr WEering he akshgsei odl pogesatricorby repaesegt angoiinkotmat i on whi ch
is sent to the transmttable conponent of the closed vessel by the 10
user: wher&h HiFSS7 bYat P8k i sheavpied werIRSMaERg ctheonponent by t he

nechangcahngggyation iﬁ%%ﬁﬁfgéthe button, is pushed, thereby, the elastic

conpon@nt “E¥pants - Hhd EsUSRE £F&YS 9 nsi de pressure of the cl osed

vessel i's changed, a thickness of the closed vessel 15 along a direction of

B;Z?ﬁgi;ging|ﬁﬂﬂﬂo§é&&§ﬁnﬂﬁgeﬁ9§tytEﬁéﬂ&%ﬁﬂ“ﬁ%ﬂﬁ@ SRR £ ¢haNged bY the
aspect of the invention may further comprise a tube
component which leads air vibration being caused when
the user gives a voice to the transmittable component;

10 wherein the air vibration caused when the user gives the
voice, is carried from the tube component to the elastic
component, thereby, the elastic component expands and
contracts and then, inside pressure of the closed vessel
is changed, a thickness of the closed vessel along a

15 direction of transmitting light is changed and the
transmission ratio is changed by the grains for
absorbing a light, and the intensity of the infrared

light which transmits though the transmittable

component, is modulated.

20 The light intensity changing means of the fifth
aspect of the invention may further comprise a component
for giving variation of pressure by a mechanical
operation of user, the mechanical operation representing
information which is sent to the closed vessel by the

25 user.

- 10 -




absorbing a light, and the intensity of the infrared |ight which transmts
_ though the transnmittable conponent, is nodul ated. 26 May 26@6“%&%%¥hing to
t he power-sourceless termnal with the foregoing characteristics, as for
the user termnal required for the optical space conmunication 5 with the
environment side having the transmtting station and receiving station

di sposed, it includes the photoelectric conversion neans such as a sol ar
cell, and the sound output neans such as an earphone, as well as the

reflecting meartse sucghasihbent@ chetaronafi eetntaRs Heedrd, rargdy s capabl e of
t he power- sourcel ess drive, thereby being able to inplenment the sinple,

conpact, lasgmaiei ghtthewenvsotiioal ess; tarmpnate aEapkoyilngatfieg a

power -sourcel ess term nal enables the environment side to take a very

si npl e corffiafuiat Ferblesceprpagait! yedawhl @rirklbhe ©Af bransmaf ttiag e

term nal .user, and,to easily upl.oad the infornation fromthe term nal
user, thef%%éi%ﬁﬁ%gl%%? ?Bdiﬁpﬁédgﬁz94ﬁ9%&&§slﬁ%n§%ﬁF8nﬂsoptical space
comuni catd Q) e o] .e, ice infor i on, an exhihition hal
20 or exhibit§§¥zEtP%%§n$t§g§g§%%tﬁ%ﬁkﬁgy%géﬁﬁ%ﬁ%sgggﬁgFggeﬁ etgghd hear

the infor mRInig¥hdd¥ OEGh §hei REWeRTSAWICH] &58 ptesshpal sy dhus, a variety of
one-t o- many conmmuni cation spaces can be i r‘rpl enented as"to events or

exhi bi ti omeasimig-al hepeoaetesoufcealsess tidrimetisah Otapr opediand orar i ous
types 25 of information. ,
representing information which is sent to the
transmittable component of the closed vessel by the
10 user; wherein air vibration is carried to the elastic
compoﬁent by the mechanical operation in which the
- button is pushed, thereby, the elastic component expands
and contracts and then, inside pressure of the closed
vessel 1s changed, a thickness of the closed vessel
15 along a direction of transmitting light is changed and
the transmission ratio is changed by the grains for
absorbing a light, and the intensity of the infrared
light which transmits though the transmittable

component, is modulated.

- 11 -




In addition, the configuration, in which the termnal wuser can vary the

intensity of the light received by the - 12 26 May 2006 pdfevlagdifitcel ess
terminal with his or her hand or by operating the power-sourcel ess opti cal

intensity nodulation neans installed in the termnal, enables the

termnal user to upload information to the environnent side 5 using only

the termnal the user carries, and thus enables the individual

participants to send their own intentions in the events or exhibitions,

t hereby being able to inplenment the many-to-one communi cation space

together with the one-to-many comunication. As for the optical intensity

10 nodul ati on Aeapsdisionde i theapoivesr osivutrbe ligtense tpinaddu athon of

light in r%f onse to the pressure variations wutilizing the vibrations of
air or thélts kEOTPEORD| €RATRRE YolkF 1 S6ur G& 5T dER@e USRI t her more, t he

comruni cat,j o emcan. re et 15 effect of noise on the |i.ght used
o e e P8 P T F G U T e 'R B LR iansl SO Cat Pt | on
whi ch ci l-Qa i i t. m nal side,
hr ough L e e e e b L O Tt

modul at i ons tsatchoAs aRAMr V84 06020 M 1 bhewakpedag abl @ forhgpkement the
superior communi cation space. In this case, although the power-sourcel ess

term nal thstphatbeded deaodohatd oni oeans asisc hswsh aademdid baron
CirCUit’1ééifom§£a8%%éﬁggﬁgddggg%dg géggsp%ﬁﬂéngs an earph
r phone,
as well as the reflecting means such as the
10 retroreflector as needed, and is capable of the power-
sourceless drive, thereby being able to implement the
simple, compact, lightweight power-sourceless terminal.
Employing the power-sourceless terminal enables the
environment side to take a very simple configuration,
15 to readily download the information to the terminal
user, and to easily uplbad the information from the
terminal user, thereby being able to implement the very
- convenient optical space communication system.
For example, voice information on an exhibition hall
20 or exhibits is transmitted so that participants can receive
and hear the information through the power-sourceless
terminals. Thus, a variety of one-to-many communication
spaces can be implemented as to events or exhibitions using
the power-sourceless terminals for providing various types
25 of information.
In addition, the configuration, in which the terminal

user can vary the intensity of the 1light received by the
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25 depending on the circuit configuration and devices used, Alternatively,
. even if the power supply is required, it becones possible2ﬁ$@ﬁﬁﬂ@6using

any other signal lines for. - 13 26 May 2006 the power supply or constant
voltage circuit by storing the electric energy of the electric signal
obtained by converting the received light by the photoelectric conversion
means in the storage neans such as a secondary 5 battery. The

power - sour - MRl d Leientl. onpact and li ghtwei ght even

when t he dgﬁn{))ﬁ%?a%is({)ln Ci recéﬁtég%];"&glg?oﬁvda%%bg‘?pt‘é?yae§ ihrfg'l 19ed®Yt her eby
bei ng abl e ¢perieengt REePPdWEEL Ebrard ddd tEbE{ &LY- 4 DESCRI PTI ON
OF THE DRAW NGS Fi gg. | A gf]d 1B gzr)g eacf?féaSt s%p%:ih%talic##aegrgaﬁfm l ustrating

an enbodi marednhakioor neans vinditahkefr eaethel eafiinal , Fegabd elss the! ock
diagran1shqun . a gircuit configuration 15 of a power-sourceless termnal;
Fig. 3is a %?‘g%’lla URHEHCSHBRPAG BnEprwatdonoheithe envdromient side
transm ti t] - 4 |s l.ock di agram.,showi ng.a_circuit

conf | gu%at iqgsnﬂ%fdrg& gg’éelq{'fler]l:édjsl%ag} HHHE uf@nga.rrﬂ-_q% a5t s engbl@sew
showi ng_an th¢ arrinlvidRasapaRes Apdifts N LIPAUMEDL §lm Mrenrions
power - sourcel ess termnal; Fig. é’ls a perspective Vi ew show ng 84
external dppthe aventof oskixlilbhoibas , ahotiebe ielg 4B 3B PAWEEMEAY Cel ess

term nal ;
the many-to-one communication space together with the
one-to-many communication. As for the optical intensity
10 modulation means, since it carries out the intensity
modulation of 1light in response to the pressure variations
utilizing the vibrations of air or the like, it enables
the power-sourceless drive. |
Furthermore, the communication system can reduce the
15 _effect of noise on the light used for the communication
by passing the electric_signal of the information, which
~ is tobe downloaded from the environment side to the terminal
side, through the analog modulation such as AM or FM
modulation, or the digital modulation such as PAM, PWM orx
20 PPM, thereby being able to implement the superior
communication space.
In this case, although the power-sourceless terminal
must include a demodulation means such as a demodulation _
' circuit, its power-sourceless drive is also possible
25 depending on the circuit configuration and devices used.
Alternatively, even if the power supply is required, it

becomes possible without using any other signal lines for.
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Fig. 7 is a schematic diagramillustrating an exanple of an application of
_the present invention; - 14 26 May 2006 Fig. 8 is a schemgfiMay2edr am
illustrating another exanple of an application of the present invention;

" Figs. 9A and 9B are each a waveformchart illustrating a waveform of an
el ectric signal passing through 5 photoel ectric conversion by a receiving
station when uploading information froma power-sourceless termnal, and

Fig. 9Ci N ing, i ity variati f _the Iight
et ted from e irores: FPRLY.ox R idipe ' PhTREY ettt OF sfpmipe
il lustrati nglemotébectri® emeady i thHe a8E864FICE WM dHalNBpRESTRIM by

or™ an

i nvention; Fig. 11 is a cross-sectional view showng a structure

optical int&@AVgrhbudl dheomrerednsed nlightebgodienshotsesbewriicn Fig. 10;
Fig. 12 is a perspective view showi ng an external 1s appearance of the
opti cal int&‘fg'f FHo0IBRABA Hdle istorage dpgensneuchasssacsecondainy. 10;

¥
Fig. 13 ks - SeGH iew showi-ng a structure. of a chani ca
vi brat i O%] g%r?g at |¥|_ o ﬁfe%%?%‘f’%ﬁ&ﬁgb‘rf’(?lte%es B%fmfzﬁﬁii H'lser?éﬁé_/rle%ﬁﬂf%ﬁ’l on
means 10 theontnsk enal 106ht#d1igHE evln Fhn tie o @l PAK 186301 Bl ¢
Il lustrating another enbodi ment” i n accordance with the present 1 nvention;
Fig. 15 i s ersekemmdaryitariery|issinatanged,i Hhexrshyabe ea§odbientol n

accor dance with th present .
eep the portability and fittability.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Figs.lAand1Bareeachaschematicdiagramillustrating
an embodiment in accordance with the present invention;
Fig.2isablockdiagramshowingacircuitconfiguration

15 of a power-sourceless terminal;

Fig.3isablockdiagramshowingacircuitconfiguration
of a transmitting station;

Fig.4isablockdiagramshowingacﬁ:cuitconfiguration
of a receiving station:

20 Fig. 5 is a perspective view showing an external
appearance of another embodiment of the power-sourceless
terminal;

Fig. 6 is a perspective view showing an external
appearance of still another embodiment of the

25 power-sourceless terminal:

Fig.'?is a'schematic diagram illustrating an example

of an application of the présent invention;
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25 invention; Fig. 16 is a waveformchart illustrating distribution of
_eptical intensity; and - 15 26 May 2006 Fig. 17 is a bl ock6dVay?ef showi ng
still another enbodinent in accordance with the present invention. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON (FI RST EMBODI MENT) Figs. | A and 1B each
Show a first enbodiment in accordance wth the present invention. As shown
in Figs. 1A and 1B, the conmunication systemin accordance with the

present 10 inv L ong h asic configuration including a

power - sour cel es?ﬁf%? s ngg %Ogtc e naﬁﬁgé"aﬁbé'rl,}-%%gl?ga%ﬂttlﬁ%g
station 20 @mlgcgfvhﬁgaﬁﬁt-iég\tﬁg I Agt e | Lronnent side.
The transmtting station 20 and1 recexllviB%g%ytea |lz)én c§ﬁ¥8é%il;§§%grat ed

(Fig. 1A) or sefddrgd e9A aad PBoardéBachi 4 avdFer it € 01 dderatiny || be
described. In downl oad comuni cation, the transmtting station 20 sénds

the power - sBuMEeEQTMepEi pal elechrbpt bighadi greasimyi tiyrough i ntensity

nodul ati.on LA I sg.to an electric signal 20 of the information to be
transnit ed?&%ﬁ%€cﬁﬁ+?ypﬂav8ﬂsn?lhebHo@nF'é"&'@ltvfld?%rﬁ%@tbﬁp @hearhe ot her

o o oLPISEEEN SEEPREIB B d HSWES nEEEh e irml T
converts itand atigl eatrie &i gaveroimadHase! RIhSdtiaiRG {htedlsdtd 1N
the formof voice (voice
variations of the lightemitted fromatransmittingstation;
Fig. 10 is a schematic diagram illustrating another
10 embodiment in accordance with the present invention;

Fig. 11 is a cross-sectional view showing a -structure
of an optical intensity modulation means in the embodiment
as shown in Fig. 10:

Fig. 12 is a perspective view showing an external

15 appearance of the optical intensity modulation means in
.the embodiment as shown in Fig. 10;

Fig. 13 is a cross-sectional view showing a structure
of a mechanical vibration generating means attached to the
optical intensity modulation means in the embodiment of

20 Fig. 10;

Fig. 14 is a block diagram illustrating another
embodiment in accordance with the present invention;

Fig. 15 is a schematic diagram illustrating stiil
another embodiment in accordance with the present

25 invention;
Fig. 16 is a waveform chart illustrating distribution

of optical intensity; and
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sonetinmes is called speech), thereby carrying out the downl oad receptlon
- 16 26 May 2006 In upload comunication, the power-sour ce0d4ay ¥&iom nal
10 receives and reflects another part of intensity nodul ated optical
signal transmtted by the transmtting station 20, and nodifies the
intensity of the optical signal at the 5 reflection in accordance with the
information originated by the termnal user, thereby carrying out the

upl oad transm ggin. 1 h ecel Vin tion, receives
tﬁe optical si gﬁgo'r e]fthé%e% g E:rkf rhai:#?ﬁ%“ B ﬁ%i s@UPthehal 10,
and anal yzeembld inor nbhi abcbeddifcd %zm:ﬂa'th!éS? éééﬁ‘é M hoehta8. he

power -sourcel ess terninal 10 in accordance W th the intensity o he
~optical signal, thereby carrying out the upload reception. Next, the

exanpl e of Eﬁg will be described. In downl oad communi cation, the
transmttin f['aH%(PrF HPR cHHERYING QU EE- SHVEMIIIEON terminal 10 an

optical gignal having its intensity nodulation in response to an electric
signal of the information to be transnmitted, thereby carrying out the

downl oad tr ¢MERETS EMBOSIMENR®) ot her hand, t he power - sour cel ess term nal
10 receives the intensity 20 nodul at ed optical signal transmtted by the

transmtting sFégBoriIQﬁ)nddewach%lidw & & jafs ebABbA et DA lacca ANERUL S

the electric, gtglH in the formof voice, thereby carrying out the
downl oad r &k e PRefpRsadnyenhintat A%, shown pondigourthlasé 1RB( ni nal

the communication system in accordance with the present
10 invention has a basic configuration including a

power-sourceless terminal 10 to be worn by a user, and a

transmittingstation20anda receivingstation30installed

in an environment side. The transmitting station 20 and

receivingstation 30 canbe integrated (Fig. 1A) orseparated
15 (Fig. 1B).

First, the example of Fig. 1A will be described. In
download communication, the transmitting station 20 sends
the power-sourceless terminal 10 an optical signal having
its intensity modulation in response to an electric signal

20 of the information to be transmitted, thereby carrying out
the download transmission. On the other hand, the
power-sourceless terminal 10 receives a part of the
intensity modulated optical signal transmitted by the
transmitting station 20, converts it to an electric signal,

25 and outputs the electric signal in the form of voice (voice
sometimes is called speech), thereby carrying out the

download reception.

- 1l -




25 10 receives and reflects the upload |ight sent out from_ the receiving

~station 30, and nodifies the intensity of the upload |ight26d{ayHgL6
reflection in accordance with the 17 26 May 2006 infornmation originated by

the term nal user, thereby carrying out the upload transm ssion. On the

ot her hand, the receiving station sends the upload light to the

power - sourcel ess termnal 10, receives the upload light 5 reflected back

fromthe power- Lhal .10 d analyzes the_infornmation_the
terminal user trigﬁisénf%gaﬁ%ﬁﬁ%ﬂéa!ﬁ%?ﬁbﬁpﬁ SSPRrfPlgesErTRinal
accor dance WitdeddievesriRebFy ot d 8 Qaéja ' i L pg qout
the upload reception. 10 Therefore t%gﬂglf e#%?&l%égﬁgg%&ﬁgﬁﬁ%ieg% Fig.
1B is thatoPhéckilghtighal tirandmirtead bynghept pafsing tTiMEdtaithon 9o, 1A
but separated.in Fig.. | B. The power-sourceless termnal 10 of the exanples

in Figs. 130dnfoddtes vheqintensddyo® thecopitdsaly signallsatathe
casi ng , ' e mount ed_an optical sensor 12 such as a sol ar cell
for t hejsgho{?%jé:pg%% :llog{ Fhi&ssiange W%gﬁoB?PcéPfQqul} SHiFEnated
transm tti StRbi ¢ rabs n re C | [ m

reflecting plate or reflllae%t ﬁﬁgréhg%gﬁéfreg%gﬁn% Cglgg %%?i Eﬁﬁogldgnal or
20 the upl dexahsmhsshiank. t O hehe e@ehéi:naama,tiﬂrﬂe?@ecb&vi%(yiiéﬂ&lﬂi?ﬁn

ear phone 14 for_ outputting the electric signal fed fromthe optical sensor
12 as the Vdi%@t¥afplkha Lribeathsbgpadoretliedted tacicafioy tBevia a

- connect or. .
. power-sourceless terminal 10, and analyzes the information

10 the terminal user transmits from the power-sourceless
terminal 10 in accordance with the intensity of the optical
signal, thereby carrying out the upload reception.

Next, the example of Fig. 1B will be described. In
download communication, the transmitting station 20 sends

15 the power-sourceless terminal 10 an optical signal having

- its intensity modulation in response to an electric signal
of the information to be transmitted, thereby carrying out
the download transmission. On the other hand, the
bower-sourceless terminal 10 receives the intensity

20 modulated optical signal transmitted by the transmitting
station 20, converts it to an electric signal, and outputs
the electric signal in the form of volce, thereby carrying
out the download reception.

Inupload communication, the power-sourceless terminal

25 10 receives and reflects the upload light sent out from
the receiving station 30, and modifies the intensity of

the upload light at the reflection in accordance with the
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In Fig. 1A the transmtting station 20 and receiving 25 station 30 have a
~single-piece construction with its Iight source 23 (Fig. 20 M#i2@i cal
sensor 31 (Fig. 3) being installed at nearly the sanme |location. This is
because - 18 26 May 2006 since the optical signal transmtted fromthe
transmtting station 20 is reflected precisely in the sane direction as
the direction of incidence by the retroreflector 11 of the
power - sour Ceh&$Snt ] ; ght-.em fLi s paosition_and receiving
position HUEP be éﬁ?ﬁ??aﬁgigﬁfgﬁ%§ égL%ﬁgggéf RalﬂﬂﬁfrthgﬁgFﬁ yé-piece
const ruct i ocairmryiely ot rtedaplopar 13t dmpl 98foahar ent Pﬁe'é?ﬂércﬁ‘ﬂng?
I npl emented. In contrast with this, in the configuration of Fig. 1B, they
are | ocat edtBepaesediwing standont sevdld othecepleddeaigiybt tseparately to
and fromthe Bomer-sourceless term nal 10. The power-sourcel ess term nal

10 has a ci PRHPE-SOIRGHLeSEi barmdingdodd i revglves the andgad. light

includes; t ' d_th hone, 14 djrect| ted 15

her ot o i ot SEPECTEY BRERS Brolt c AR phHE - AR TR L oS s, HethiphchD - cehdor 12

receives thenalyees theMPHEbaRAS N kel teiinﬁh’}?él @éf@r{ér?%nif?@%gﬁ
4 Wt the el ec

transmtting station 20, and drives the earphone ric

si gnal pr odélzedpowert-iseoutms bes scterminevareion, atberabndeLRFiagducing t he
20 electric,sjgnal as the output. In this case, the earphone 14 is driven
by an AC co’n‘bJB At T¥oRfeyitRy Ymboadt bightiothesrepyl carrydmg wsithgthée DC

component e Rk £akeFVI

10 Therefore the difference between Fig. 1A and Fig. 1B

—

is that the light for the download and upload is shared
in Fig. 1A, but separated in Fig. 1B.
The power-sourceless terminal 10 of the examples in
Figs. 1A and 1B will be described more specifically. It
15 has a casing 13, on which are mounted an optical sensor
12 such as a solar cell for the photoelectric conversion
of the optical signal from the transmitting station 20,
and a retroreflector 11 in the form of a reflecting plate
or reflecting sheet for reflecting the optical signal or
20 the upload light back to the receiving station 30. In
addition, an earphone 14 for outputting the electric signal
- fed from the optical sensor 12 as the voice output is
detachably connected to the casing 13 via a connector.
In Fig. 1A, the transmitting station 20 and receiving
25 station 30 have a single-piece construction with its light
source 23 (Fig. 2) and optical sensor 31 (Fig. 3) being

‘installed at nearly the same location. This is because

- 18 -




12 produces at the sane tine. In other words, the voice output is achieved
_ by the power-sourcel ess node using only 25 the AC corrponer?{QM@}‘lz@%e ot her
hand, the retroreflector 11 is used only for the upload. Thus, it is not
connected to the optical - 19 26 May 2006 sensor 12 and earphone 14 for

- the download. In other words, it demands no electricity. Wen the optical
signal (Fig. 1A) or the upload light (Fig. 1B) is reflected back to the

i vi tepd - : f . he termnal 5 .
ity fhe oo i BRraday ELEEY £ r8Rkil chba FiSm EAT ERonsnt RIS
retrorefl ectstratiion020nisr £eBl ddted Optéeakel$t Anehid &amO' aP¥ehdlibn

Carrying out the manual operation in responsé to the user’'s own
i ntenti onal 2§ s fdiesit iaudf dncidenteobyofheBetroNOF lemtomrlyl ofe 10
opti cal intgﬁfit to be sent back in response to it, thereby enabling the
upl oad t r ansmS KRBT SPRECRIESR | BaEminads d0vatthen 1dghboemiditdnany power
source. inci £ , e _exampl.e.of Fig. 1A the phrase "receives
a part o% t e opﬁ%%la@gﬁlegeéﬁﬁngapggégl@& mu% RoPEL @Et P?E‘rityn$ i on
thereof " angaiteeCRd @61 8ROt NPRUBAT e d8gPRLHS Sic?ﬂ?é eqhs it”
mean the following. First, the forner phr sg Pﬂ%glﬁg 0 re%lgllqgli:%éht ﬁ'té-l
optical sighdich dhriciownleatiermnd hapldbhd sphirealtirenBDght2 ca@n bd ecei ve
the optical ,signal with its receivi ng surface. 20 Second, the latter phrase
I

means of r edTRHERPR ERA ol Sontras k| wibhsths ariresthencantfitgunation
retroreflecggr F%.Jg.cai'?s, they are located separately to transmit and

10 receive the light separately to and from the
power-sourceless terminal 10.

The power-sourceless terminal 10 has a circuit
configuration as shown in Fig. 2, for example. It includes
the optical sensor 12 and the earphone 14 directly connected

15 thereto via a lead. In the circuit thus configured, the
optical sensor 12 receives the intensity modulated optical
signal transmitted from the transmitting station 20, and
drives the earphone 14 with the electric signal produced
by the photoelectric conversion, thereby reproducing the

20 electric signal as the output. 1In this case, the earphone
14 is driven by an AC component conveying the information
signal without using the DC component the optical sensor
12 produces at the same time. In other words, the voice
output is achieved by the power-sourceless mode using only

25 the AC component.

' On the other hand, the retroreflector 11 is used only

for the upload. Thus, it is not connected to the optical
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receive the optical signal with its receiving surface independently of the
. optical sensor 12. The transmitting station 20 has a ci rcuizﬁl\é@h?(?oéuration
25 as shown in Fig. 3. It includes a voice generator 21, a control circuit
22 and a light source 23. The voice generator 21 is a generator of the
information to be - 20 26 May 2006 transmtted to the power-sourcel ess
termnal 10, and a well-known apparatus such as a m crophone, tape

recorder aR@nigyOf BB &ﬁﬁ.ﬁ i 40y i | apl e The.contro
circuit 22 i sna ci rgﬁelh*t'&ggr&rrm u?%??%gﬂt%leé ?ﬁ?’é §3Y OfInSofﬁgrO%?{: E(y

si gnal geneidt ddmhndishaol blkctsawoey 23 Whlenqﬂﬂércﬂiﬂi@@lté‘fghhﬂhfFiﬁ‘Jrce
23. For exanple, the intensity nodulation control” of the optical signal

can be carriéd osuthewpbesdnyight (Fige UB))tagereflebeckd phckstorthRe23 in
response to_the . val taggalgevel of the voice signal generated 10 by the voice

generator 21°CPHY 40 dMc a0y thecratroredidegtomd luntbe temntoalr ol of
t he contg ol (;&RECHW n ntral Jts optjcal intensjity jipn response
to the %reﬁﬁg‘%& a(&;’f %ﬁdell f%ﬁ%&?ﬁ%ﬂ‘c b]éﬂf?lé%%ht ddP Rsc;'trh% his ft
source, a drErChandCibeord thE' #edd-didif s SFLEL 1R | a of
emtting plenty of light is avail abl gfegﬁAjée§glr)kl }ghttjognﬁ??ﬁg gip'ogglge, t hey
can be arra§Rticeli pathaasntiredy bghbvy M ERS tGaipyangosdanciee wahuie

transm ssion_di %t_ance required. In addition, it is preferable to provide
the |ight sORPEEL28D,ilf, KegPemeecitoyithe seseras pwa dmntentgonell ight is

sent out i RrSAREEGLAD (B HL L 1L EFNL CYE vES or NO) can vary the
10 optical intensity to be sent back in response to it, thereby
enabling the upload transmission of the intentional
information without using any power source.
Incidentally, as for the example of Fig. 1A, the phrases
"receives a part of the optical signal and carries out
15 photoelectric conversion thereof” and “receives another
partoftheopticalsignalandreflectsit"meanthefollowing.
First, the former phrase means of receiving the optical
signal to such an extent that the optical sensor 12 can
receive the optical signal with its receiving surface.
20 Second, the latter phrase means of receiving the optical
signal to such an extent that the retroreflector 11 can
.receive the optical signal with its receiving surface
independently of the optical sensor 12.
Thetransmittingstation20hasacﬂrcuitconfiguration
25 as shown in Fig. 3. It includes a voice generator 21, a
control circuit 22 and a light source 23. The voice

generator 21 is a genei:_ator of the information to be
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this, a configuration is to be considered in which a light-emtting source
~consisting of an LED array is placed at the focal point oﬁKHM?b$WEgtor
with a parabolic reflection surface. 25 Although the transmtting station
20 outputs voice wusing the light in the present enbodinment, this is not
essential. For exanple, according to the application 26 May 2006 purpose,
the voice generator 20 can be replaced by an information generator

suitable fo deisu _ 0, and_so forth. The receiving
Staton g0 LEcHenEtiEHh BRCERY Hondtt A0utt R A AR 1 aa R 31
and an anal yadn -Krewh tagBaragusheven astgmi@rJﬁ{oﬁé,a%@e Jé‘éof:‘-fié@' e of
Fig. iB further includes a light source for emtting the ‘upl oad I ght.
The opti cal @Bdntefozmartden perecessiong undlt scgmehilablbe SThe dynthel
transmtting,station 20 and reflected to by the power-sourcel ess terninal
10 (in the CLZEYGT MYy 1812 cirgpitefan arodndatpngadhe gmtensbbysofit by

the recei vi J 30:1i | f. _and reflected. by th ower - sourcel ess

t er mi naleg 10913}3”%{;»%:%&;1568(1)9@%9%@% d yh%ﬁ‘%é‘ﬁﬁé BRRTCeH@3 bY

phot oel ect réeneeoMarisieneall 14ie: 8Blireal 251 0 t i i ¢
~signal. As the opticalg)sensord}gtl, a phot%di ggértegir%f%j'ngéglgl% u%ig{glvi ce

- for a canereoflglagdldrcaidretrol ef€cahe eupmayngi?ﬁagt edin0df: agdAyiean al so

be used. The agal zer circuit 32 analyzes the information transmtted by
the user of®thePFo¥erysig ceresdriveniveditage i of r sBpoddghio sanxee 2Bectric

A si gnal Omp.i':ﬂr&%f)'gntﬁtgq:tﬂec%l)l age re\:r)’éLlof thevoice signal generated

10 by the voice generator 21. The light source 23 generates
the light under the control of the control circuit 22, and
can control its optical intensity in response to the
frequency of the information to be transmitted. As the
light source, a device such as an infrared light-emitting

15 .diode capable of emitting plenty of light is available.
As for light-emittingdiodes, theycanbe arrayed to increase
the light intensity in accordance with the transmission
distancerequired. In addition, itispreferable toprovide
thg light source 23 with the directivitysothat itsemitting

20 light is sent out in a specified direction. To achieve
this, a configuration is to be considered in which a
light-emitting source consisting of an LED array is placed
at the focal point of a reflectorwith a parabolic reflection
surface.

25 Although the transmitting station 20 outputs voice
using the light in the present embodiment, this is not

essential. For example, according to the application
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For exanpl e, consider the case where the user sends, that s, uploads to
~the environnment side the instructions as to the seIectionzéfl‘*’[@?ihgﬂ06

information transmtted to the power-sourceless termnal 10 by the nanual
OV OFF operation 25 to indicate YES or NO As described before, the optical
Signal or upload |light which bears the intensity the user assigns thereto
by the manual operation is reflected back. - 22 26 May 2006 Thus the

anal yzer ci Y. he optical iptensit to restore. the

sel ecti on i%gkfp&ég'oﬁﬂ%f%ﬁ?g%i gﬁn&? orY%é/ ﬁénséﬁ ‘?‘?%ffi’?ﬁg B¥e@Tbf the
power - sour CEhEF iz 1B M tad'b"%i S§ 'ﬁﬁf]ter b L CUI-1.+.32 can
determne 5 YES or NO b?%%%ﬁ%??%gbpﬁe VO %(afg(?arl Ei\}gl 6({)l% t e%#%%t##%h

si gnal out pag anomudico cquedcad femdt®. 31 with a predetermned threshold
val ue. The analytical results are output in binary notation of ON OFF, or
can be output iBBEhECCEIVing stadiipml 30 dpassancingutlte conftientsabionhe

i nformatsi Oniljrglh@% t erm nal .u%ﬁre W shes to transmit in accordance with the
appl i cat’i on"PUT PSRy AR PRECE L §6RTP oot and &R Rl e FikFuih 8Re form
of a characi€rsg hopaly Oy VG ' re S ' Y fo

exanpl e. Ther ef o?gﬁt Eg ?%tgerédt ?\?ecxego |%éti‘ghgbgg\i\ta/}e“g%et h%g:l Ii?ég' is

envi ronnentfusirtheand nedardes ¢e Ligh besblRlcmriLdeRY + £ $88S the ipohlie
system such that according to the analytical result signal, the
transnitting-@R&t i oBheopbhcalrsenapr Sherdoedivess tihef opistdaih signal

correspondi he upload .infqormation (YES/NO in the foregoing case
transm’ptte 63 538!'3 %Y tlhe ransmitting station 20 and re 1ect<23d

10 by the power-sourceless terminal 10 (in the case of Fig.
14), or receives the upload light to be sent by the receiving
station 30 itself and reflected by the power-sourceless
terminal 10 (in the case of.Fig. 1B), and then carries out
the photoelectric conversion of the optical signal to output

15 anelectricsignal. As the optical sensor 31, a photodiode
or an image pickup device for a camera is applicable. A
second dimensional photodiode array can also be used. The
analyzer circuit 32 analyzes the information transmitted
by the user of the power-sourceless terminal 10 in response

20 to the electric signal output from the optical sensor 31.
For example, consider the case where the user sends, that
is, uploads to the environment side the instructions as
to the selection of the information transmitted to the
power-sourceless terminal 10 by the manual ON/OFF operation

25 to indicate YES or NO. As described before, the optical
signal or upload light which bears the intensity the user

assigns thereto by the manual operation is reflected back.
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20 the environnent side by the term nal user. As for the pomer-sourceless

~terminal 10 used in the communication systemin accordanceoden2¢Gee
present invention, it can have a speaker 15 incorporated into the casing

13 as shown in Fig. 5 instead of the earphone 14 25 as shown in Fig. 1. In

this case, the card-type power-sourcel-ess termnal 10 with reduced

t hi ckness and wei ght can be inplenented by t hi nni ng not only the casing -

23 26 May 10R6; 5&%] NSor L or fJe tor. 1 and
speaker 15 i ncor%glra ??Pg c%ﬁf; @grstl ng Y CHI %5& ?Iﬁ 103‘ gt %% S
preferabl e to agdiyre shkakeaRldtBhd 1ﬁ§€Eh%f%%d*ﬁﬂf@fhﬁﬂ1ﬁﬁe%bdﬁtthe

optical sensor 12 and 5 retroreflector 11. It is obvious that termnal can
incl ude bo¥ES/MW senph&nemlthenusepeak dhel powbit-aroat cabbys erminal

'earphone tyﬂg poger sourceless termnal as shown in Fig. 6 is al so
possi bl e. the M%&% tieherona lymer siawih 38 ganaiemrmuas an 1o

ear phone; 10 a and recursive reflec et. 102

i nt egrafsed ?ﬁtso%()gﬁ& e uqualrmget e‘é??ftégﬂ} %@%H?Eal
transcei ver smgmngoﬁﬁﬁut%@tueoﬁ@ié&jzb'eﬂ%oihffh p‘:%‘%féjc ﬁ?{.ﬂ gt he
solar ‘cell 101 on nearly the sane surface 1s atta 0 an ear achnment

i s i ncl udi nghreshedrdhonbzd 03. THheahlagJyttJrc%EIio'e@Qlturb&@ o@lf;f)ﬁﬁelﬁm ar

cell 101 and.the light reflection surface of the recursive reflecting
sheet 102 4 %nGFXpBgJ@fs%RFh ?haPN/OFE: o2 ¢an doe acutipirit dma Wiengferpi ece

constructi ofy Ands ognai representing the contents of the information
10 the terminal user wishes to transmit in accordance with
the application purpose. 1In the foregoing case, they can
be output in the form of a character code signal or voice
signal representing YES/NO, for example.
Therefore the interactive communication between the
15 environment side and user side can be implemented by
 constructing the system such that according to the
analytical result signal, the transmitting station 20 can
transmit the download information corresponding the upload
information (YES/NO in the foregoing case) transmitted to
20 the environment side by the terminal user.
As for the power-sourceless terminal 10 used in the
- communication system in accordance with the present
invention{ it can have a speaker 15 incorporated into the
casing 13 as shown in Fig. 5 instead of the earphone 14
25 as shown in Fig. 1. In this case, the card-type
power-sourceless terminal 10 with reduced thickness and

weight can be implemented by thinning not only the casing
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face in the direction of vision of the term nal user when 20 the term nal
~user wears the earphone 103. The terfinal includes only t & Maadnot
shown) connecting between the output term nal of the solar cell (1l1la) and
the input termnal of the earphone (12a) w thout a power supply such as a
battery for driving the earphone. (12a) . This is because since the 25

el ectric signal produced by the solar cell (11a) directly drives the
no ot her de((jii cat ed
an

ear phone (1 Q.,out.put .the voice as described before,

power suppl 32/185?'3 Pjetqﬁlisé:ﬂ.ttrﬁé’Etlﬁafz%eWZb%G BEpRERE L FTor 11
power - sour CyrRsgicd £ 18 | gl S jor tgrnminal fittability,
enabling the ter n(%ﬁa:lp8 32%?69 g&?}ﬁ%ﬁtﬁzﬁe@q%t#%%#%e @8%5%18&% 2‘% th
the environmand styiee, Sikt iiss HWFOHSbIBAL OV AniplSy t 4P 18k (A 1P e -
sourceless termnals such as the earphone-type and card-type can be

appr opr.i at eFPAERELVe BeEdeddicy vilidet has ebhier opteidabrsenapori tat aad

pur pose. _The q\%erat' n of the conmuni cation systemwith the 1o foregoing

confi gurati o WaNehteqEeTrt bed Whds eRelous Hhat itrmmirgl eansineduder

exhi bits of S i.n, Fi (.. ln_Fi 7, an exhibition hall 200

of the rrusetlj)%ﬂr%s exﬁﬁﬁflgw%ofman%@p%ﬁ%ﬁrag%p‘i ctures hung on its walls.

Above the exhi ballteztib@ige292, alnf Qihﬁfﬁ'ﬁoﬂé-eﬁﬁb\ée p%‘ﬁé%gggg%éeg_ggfgnd 204
I'ts an

are placed for providing information about the” exhi 2,
respect i vel yermiaalr &% nshownedai g st@tienala@l posls 2bdehaveheheir voi ce

generators E%ngi—%ourceless terminal 100 shown in Fig. 6 includes an
10 earphone 103, a solar cell 101, and a recursive reflecting
sheet102integratedintoasingleunit. More specifically,
a sheet-like optical transceiver having the recursive
reflecting sheet 102 placed around the solar cell 101 on
nearly the same surface is attached to an ear attachment
15 including the earphone 103. The light receiving surface
of the solar cell 101 and the light reflection surface of
the recursive reflecting sheet 102 are disposed such that
they are integrated into a single-piece construction, and
face in the direction of vision of the terminal user when
20 the terminal user wears the earphone 103. fThe terminal
includes only the lead (not shown) connecting between the
otltput terminal of thesolarcell (11a) and the input terminal
of the earphone (12a) without a power supply such as abattery
for driving the earphone (12a). This is because since the
25 electric signal produced by the solar cell (lla) directly
drives the earphone (12a) to oufput the voice as described

before, no other dedicated power supply is required. The
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3) store voice information about the exhibits 201 and 202 in advance, and

~have their control circuits 22 (Fig.”3) 20 control the Iigﬁﬁrgﬁb@@E% 23
(Fig. 3) such that they emit the optical signals, that is, the intensity

nodul ated optical signals, in specified directions in response to the

levels of the voice signals of the voice information. A visitor or a

term nal user 205 wears the earphone-type 25 power-sourceless termnal 100

hi h i | wh | k h hi bi 201,
Curns i neesEtiondeePes' iihde - MBRR dalads Feruifient Tog S8ncinbieneptsoog.
front of theupdvitit taddnidde filﬂéﬁbi%gwaﬂaﬁm&h%r&%g%pﬁekmnﬁa' a&ie%e"

101 of the power-sourcel ess term nal faces to e transmt

recei ve st atipoexpldasit Tthie, ihlterautibve sounpahassitBsm wathl@Ber ecei ves
with the solar cell s 101 the optical signal emtted fromthe transmt
/receive sPAVLERMMENE pgideresult, when the solar cell 101 carries out

t he photoel ectri.¢ .conver.sion, of the poptical signal. received, the_ voice
informatsf)on on {[% S ERRVEOE EﬁaFé’aFJe YR gﬁ&%?ﬁﬂl@’?‘rﬁﬂﬁ’?%léﬁﬁphone

he "eX
103. 1o Wiepethenkal ' | | LLes. - _. h i.ece of
I nf or mat i on?g at n??'s?cﬁdrﬁ %ﬁ#%%é%bége}tygagﬁ %%%%S%%I gé}sl 8‘Ia'o make

a positive appreopridily tired Lhi MEGOraaate’da At Hd ' IRt or
reflecting sheet 102 of the power-sourceless termnal 100 reflect the

light 15 erfRPLECALIQON MUXPAAemitting station 20 toward the opti cal

sensor 31 of t receivi statjon, 30 for a specified tine
r%he oper&%ﬁon o Ehe communication system with the

10 foregoing configuration will be described when used as an
information system of exhibits of a museum as shown in Fig.
7. In Fig. 7, an exhibition hall 200 of the museum has
exhibits 201 and 202 such as pictures hung on its walls.
Above the exhibits 201 and 202, transmit/receive stations
15 203 and 204 are placed for providing information about the
exhibits 201 and 202, respectively. The transmit/receive
stations 203 and 204 have their voice generators 21 (Fig.
3) store voice information about the exhibits 201 and 202
in advance, and have their control circuits 22 (Fig. 3)
20 control the light sources 23 (Fig. 3) such that they emit
the optical signals, that is, the intensity modulated
optical signals, in specified directions in response to
the levels of the voice signals of the voice information.
A visitor or a terminal user 205 wears the earphone-type
25 power-sourceless terminal 100 on his or her ear.
Accordingly, when the user looks at the exhibit 201, or

turns in the direction of the emitted optical signal in.
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period (Fig. 4). To nmake a negative answer "NO', the user has the optical
~signal reflected toward the optical ‘sensor 31 of the recei2fiMgy 3¢ ion 30,
i medi ately followed by 20 interrupting the light with hand, or preventing
the transm ssion of the light to the optical sensor 31 by changing the
reflection angle. Incidentally, the term nal user can upload sone pieces
of intentional information other than "YES' and "NO' by interrupting the

Lho't e o ErbiteBeOtnel BBy P MRS PO0R et ina Suehagr et he |
vol tage | eveheokolle @eAdt 11 ShHNR Eﬁgov?egghéjma?ﬁggﬁegw %lé&d{:?gitpﬁgeshol g

optical sensor 31 as illustrated in a predetérm ned

val ue as il|facesatewarad tié ¢ra®Bnit )Rkeealc288hY3bhsaP@3decirai;8n eget 0 the
reply of the visitor as follows, for exanple. 5 (1) After an electric
si gnal gredPevVerngeuneean e deaminaldl L0 cecwrisred wd tinahgzeolarrceil 32

measures the ti eriod.in.,which the level of the electric signal falls
bel ow ehe TRF bR G5LAPAL. Sifnate SldstR@ £ EPRet e FBanFRif/@ace Ve han
the specifiggatiBR PEsi 0t I:B%ﬂﬂ z L r,Gui t ?jg e} nﬁé deci sion that
the reply of the visitor |s$']$ " y(%h%)te ¢ &0 etedtT eéqgr?aﬁrﬁ%ﬁter_
than the ttlowshbhd phalteeieastrsc EBavARAVFAE oF! LRI b];?tzié@ﬂsglﬁi@ﬁ yhe tine
period in which the level of the electric signal falls™below thé threshold
val ue. |f tFRCeEESHr edhe voime | Duformadsion Son hthet bahsiftect f2ed fiksme

peri od, thgr anal yzer circguit 32

S eproduced and output from the earphone 103.

10 When the voice information inguires, "Do you want another
plece of information?” at its final section, the user can
reply as follows. To make a positive answer "YES", the
terminal user 205 has the recursive reflecting sheet 102
of the power-sourceless terminal 100 reflect the light

15 emitted fromthe transmitting station 20 toward the optical
sensor 31 of the receiving station 30 for a specified time
period (Fig. 4). To make a negative answer “NO”, the user
has the optical signal reflected toward the optical sensor
31 of the receiving station 30, immediately followed by

20 interrupting the light with hand, or preventing the
transmissionof the light tothe optical sensor 31 bychanging
the reflection angle. Incidentally, the terminal user can
upload some pieces of intentional information other than
"YES" and "NO” by interrupting the light twice, three or

25 four times with hand at short time intervals.

In the receiving station 30, the analyzer circuit 32

(Fig. 4) compares the voltage level of the electric signal
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makes a decision that the reply of the visitor is "NO'. According to the
~decision, the analyzer circuit 32 continues the i nteracti V&M ad as

follows. (1) In the case of "YES', the receiving station 30 instructs 20

the transmtting station 20 to send anot her piece of voice information by
using the light that is intensity nodulated in response to the electric

signal. (11) In the case of "No", the receiving station 30 instructs the
roviding the 25 information. |Instead of

transm’ttin%%tati 20 tho halt,g . | :
the receivi ng ﬁuaii%){??r%d: e ftiradosersor slapsorldaseartodoin Fhg.

I nstructi ongpr S| : [ ,.the visito r.the

t er mi nal usggA %gﬁﬁyfﬁggt?@l@%@%ﬁg%@%%&ﬂéﬁé’sﬁﬁ%gtr?éPﬁi 8l 100
can |listen Ftig.t o8 @ a2k faf s y is ' i bit
201 or 204 i n(gt he exhi bition hal Iagf?ggaggikit fi%%,g%tl% '?%Saﬁ%(?ne'?ﬁ‘?%glige

station canOfeddieveisieor nasr feililowd ; ofot hexamplienal user 205 whose |ine
of wvisionis directed toward the transmt/receive station. Therefore

instal lithg a pl étdiAleERn pdrsttic sdanal greatesnthaosthe diaoskoddl es
deci 51 on ackide, KRS Me  ARETEAGs PR T arossbmies R cite Thi
makes it poperbb@ 1@ whasH w@tléveqrwr&?x%igetﬂ%ts’-;m_m%&afaiie piisg nore
i nformati on appropriate for the term na user. :
' the thresholdvalue. If themeasuredtime periodisgreater
than the specified time period, the analyzer circuit 32
10 makes a decision that the reply of the visitor is "YES".

(2) After an electric signal greater than the threshold
value occurs, the analyzer circuit 32 measures the time
period in which the level of the electric signal falls below
the threshold value. If the measured time period is less

- 15 than the specified time period, the analyzer circuit 32
makes a decision that the reply of the visitor is "NO".
According to the decision, the analyzer circuit 32
continues the interactive download as follows.
(I) In the case of "YES", the receivingstation 30 instructs
20 the transmitting station 20 to send another piece of voice
information by using the light that is intensity modulated
in response to the electric signal.
(II) Inthe case of "NO", the receiving station 30 instructs
the transmitting station 20 to halt providing the
25 information.
Instead of the receiving station 30, another control

station can carry out the instruction processing.
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1s For exanple, Fig. 8 shows an appl.ication of the comunication system
~with such a locating function. In the exanple of Fig. 8, a0MaxHi06ty of
transmt/receive  stations 211-217 are disposed in the exhibition hall 210,
and the term nal user 218 can be | ocated by the comrunication 20 between
the plurality of transmit /receive stations 211-217 and the term nal user
218. For exanple, the plurality of transmt/receive stations 211-217 are

pl aced in such aner_th the emtted directiqn of the optical signals
of the transnit rnegglg’\gé"%}[a%}f@nglﬁffpfl%rﬁg’@oﬁﬁgm’z‘ﬁaﬂe?%%ﬁdﬁﬁ VEATHRS he
emtted dirqgid 8a o ' _i%lrg,ﬂ. ' regei ations
214- 217, thereby rggi ng ab eé 0 reollsjg y 8%%???%%{“?2?% in%é cﬁ‘%leg'xgjf?n and

28 26 May 2006he wodfdeelnifoirarathid®bysen 1 ahlovK Dig bie HeEAr eHAED D
accordance with the | ocation. Furthernore, utilizing the |[|ocation history

of the ternifd ABe30%18nnkkes exhidpitiohehatld provide the terninal user

W th fur%her su'F[t abhfé. dnformation. To handle a plurality of term:.nal
users, the optiCaPo8idianl. tetransmit [ raroiyestatiprnarn sereiven

rave i oo RGRLSIALNonserbotal LGN R ISR ot becBed

i ndependently. The foregoing description _ _ _
of the comutbsdan ds Yctesteéd 86GATRRIR %f@néﬁit?%ve'@ﬂ?ﬂibﬂn- The

present invention is further applicable to the follow ng exanples. (1)
Provi di ng. alBPgREeaed dkshalbhingr angiurahityt aifi dransmit/receive
stations 203 and 204 enables the plurality of
10 transmit/receive stations 203 and 204 to make a decision
as to which transmit/receive area the user 205 is present.
This makes it possible to construct a communication system
that can offermore information appropriate for the terminal
user.

15 For example, Fig. 8 shows an application of the
communication system with such a locating function. 1In
the examplé of Fig. 8, a plurality of transmit/receive
stations 211-217 are disposed in the exhibition hall 210,
and the terminal user 218 can be located by the communication

20 between the plurality of transmit/receive stations 211-217
and the terminal user 218. For example, the plurality of
transmit/receive stations 211-217 are placed in such a
manner that the emitted direction of the optical signals
of the transmit/receive stations 211-213 becomes

25 perpendicular to the emitted direction of the optical
signals of the transmit/receive stations 214-217, thereby

being able to roughly locate the terminal user 218, and
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and receiving station enables a reader wearing the 15 power-sourcel ess

“termnal to hear the conmercial nmessage of the signboard. 20Maxsdi§i ng out
nmusi ¢ i nstead of the voice information fromthe transmtting station, for

exanpl e, enables the termnal user to listen to the nmusic with the 20

power - sourcel ess termnal. The term nal user, on the other hand, can

I nstruct the receiving station to change the nusic. (3) Using a plurality

of optical $RLg i Lf.ied frequenci as .the optjcal signals nakes
it possi bl eEtbowéées#mg%Hgap _(értzi‘lolnt f‘b’fg?giﬁs%s% rde tRreiagl Rsay 25
plural i1y ohcbenildribe WRih kP IBEE1A0E. CHELEROPIERES I IF5 SN PEHL abl e
to transmt different pieces of information to the plarality o erm nal

users, for beamilien D4 st2rVef PROGANPLENOuESE TIBTHMRICEAE EGPFoS¥EHEB t O
rehearsal of a chorus makes it possible to transmt the voices of the

parts of the PrOVidecbheaterpinal tusercwith thurthey ceitabia s to be
emtted . are; and the 5 optical signals

Tiad vt ohe b ity & .
emitted ro:'r'#{eﬁgni%ﬁ:éh% t tﬁ%&@@%%y alidy péctermigadeypess .othene

- § Rl ' Iso| for Lim.ti th
bonds. * Thue P ERAICETRALS uBER PUP) £ Ttha Pyilbl feriipaliber PaA" and

power - sour detreesdi£ferealtswarelaagtie dichher Akyess v thaitsnd £ Fbied by
the filters to carry out transmi ssion and reception without crosstalk. The

foll owi ng Ehpresedaiedeindependendlas. variations

The foregoing description is made about an application

10 of the communication system in accordance with the present
invention. The present invention is further applicable
to the following examples.

(1) Providing a signboard with the transmitting station

| and receiving station enables a reader wearing the

15 power-sourceless terminal to hear the commercial message
of the signboard.

(2) Sending out music instead of the voice information
from the transmitting station, for example, enables the
terminal user to listen to the music with the

20 power-sourceless terminal. The terminal user, on the other
hand, can instruct the receivingstationtochange themusic.

(3) Using a plurality of optical signals with specified
frequencies as the optical signals makes it possible to
assign a plurality of transmit/receive stations to a

25 plurality of terminal user in one-to-one correspondence,
thereby being able to transmit different pieces of |

information to the pluralityof terminalusers, for example.

- 29 -




of the hardware configuration. (1) As for the node of outputting the
information from is the power-sourceless terninal of the eMai00user, it
is possible to output besides the sound signal the information produced
by turning on and off the LED (light-emtting diode) , or by varying the
intensity of the emtted light. Since an infrared light-emtting diode is
used as the light source 20 of the intensity nodul ated optical signal, the

user of the po s.termnal _cannot see the |light, and hence
cannot confirm %&ﬁ’?lﬁ"g'g{e%ﬂ!‘g% Y PHELGRG IO %Yﬁﬁ‘éf“. tooT $3hi et ene
out put nodechbirisZmAle e Yol | L | | ' ] t he
infrared |ight-emtting D20 oégLet‘el AT o f‘é‘%@?ﬁ%%ﬁaﬁ%ﬁ%ﬁ*ﬁ%@%%P'é‘
light, a vieftihe choghis®abatrangldi.odgn huseshedl ehetept DEalld VoRaly a
very small_ anount of electric power using a part of the electric - 30 26
May 2006 sifRaPepamdtigd: preupravidehorbehethei diventdnsityn, asndhthe

electrig en the drivin ower. supply. (2) Considering the reception
and t ra(r?sm' (gé?%ﬁgg‘fsfﬁgalisnﬁﬂgﬁ&ﬁ\%ﬁwp gﬁ’@ BERSEMLI o skt &P ARA si de,
the s transmatibRe iy ' transqt | I St Lons and secon
sections alternatel ;:/L%tgf?tq ﬁét}é%%? e‘éléi ?\H}?l S’."R‘@f ﬁgng‘g%ﬁge%isr %F%‘&R?ﬂﬁs, t he
transm tti raye salhi jecited toesi Dbérsiftr 1AMRSIdy tRRdYh 85 h @d s M Ssion
of the optical signal for the downl oad conmunication (thus the firsf 10

sections ard® RBiTENgEssbe pdsivabity hefvimamsmtt ffetotvet etdtnioonsi de) .

On the oth nd, in the second sections,
ea{né%ov\fer—sourcefess terminals are assigned different pass

10 bands limited by the filters to carry out transmission and
reception without crosstalk. |
The following examples can be enumerated as variations
of the hardware configuration.
(1) As for the mode of outputting the information from
15 the power-sourceless terminal of the terminal user, it is
possible to output besides the sound signal the information
producedby turning on and of f the LED ( light-emittingdiode),
or by varying the intensity of the emitted light. Since
an infrared light-emitting diode is used as the light source
20 of the intensity modulated optical signal, the user of the
power-sourceless terminal cannot see the light, and hence
cannot confirm the reception of the optical signal. To
avoid this, the output mode utilizing the visible light
is used in conjunction with the infrared light-emitting
25 diode. In this case, tooutput the visible light, avisible
light-emitting diode is used which can be driven by a very

small amount of electric power using a part of the electric
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the transmtting station transmts light with constant intensity, that is,
~the light without subjected to the ‘intensity nodul ation, fzérMQYn%}OQpl oad
comuni cation (thus 15 the second sections are transmtting sections from
the viewpoint of the termnal side). Accordingly, the user of the

power -sourcel ess termnal can carry out the upload transm ssion of the

I nformation by varying the intensity of the light by turning off and on or

the like ind4 t 1. SSI e. Thys, the transnmtting station can
obtain the ﬁﬁ%%rg .%%%@ﬁ@?iﬁ%%ﬂ#ﬁ@%%? GRIEYET$HPR FdihE vel y.
(3) At hoggfe]létﬂ;fpéegﬁw@}ergpd{ﬂgnﬂrg{}gb%y%a&*@r éﬁbgﬁ"t y modul at ed
optical signal, it can also use a radio ve suc Ss“a mllineter wave.
(4) The powver - sd@ ) €loessiderimhpgatheare Pept 0bM HHE tirBhSRSIdA S fhicon Of

the reflected light without using - 31 26 May 2006 apowersource. For
exanmpl e, an %fﬂq"l:ﬂﬁi‘é’énp_ﬁ rdre qrpesedousted essmnsermiablle sigteer itde i s
BTt ght conenunEHERLaee LR | £ fe, trARRDAG | FLFRFr SoPbL@RSmmsl as | t s
n the ai FCrgre Roaee i S ar Reiaboly P a1l end el A AETBEY BRoduced
by the usertheoftilretf sevtaforde thétiBhhsmRAMP stdHEohLLRBIEY 8hit the
| i ght passing through the airtight container is 10 nodulated in response to
t he voi ce |g3@| intﬁ@sriéaéinwdpglation and transmission of the optical
' signal for the download communication (thus the first
10 sections are receiving sections from the viewpoint of the
terminal side). On the other hand, in the second sections .
the transmitting station transmits light with constant
intensity, that is, the light without subjected to the
intensity modulation, for the upload communication (thus
15 the second sections are transmitting sections from the
viewpoint of the terminal side). A.ccordingly, the user
of the power-sourceless terminal can carry out the upload
transmission of the information by varying the intensity
of the light by turning off and on or the like in the
20 transmission space. Thus, the transmitting station can
obtain the information transmitted from the terminal user
more positively. |
(3) Although the foregoinlg embodiment employs the
inte'nsity modulated optical signal, it can also use a radio
25 wave such as a millimeter wave.

(4) The power-sourceless terminal can perform the

intensity modulation of the reflected light without using
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station converts the intensity nodulated light to the electric signal, and
~outputs reproduced voice fromthe speaker or earphone, or 28M#i%E¥00ut the
voi ce recognition, thereby outputting the information transmtted fromthe
is termnal user. The intensity nodulation by such a neans is perfornmed on
the light before and/or after the reflection by the reflecting plate. The
nore concrete contents thereof will be described in nore detail in the

fol | ow ' 0 D_ENBODI MENT) Fig.. 10 is.a schemat |
(i agr am ShoME S BB o Oh e KPP Loardh g (O 0031983 CHRRGRPYSi on

f the inf i ' | ' | |
of the infoobes t%ndﬂ:@ﬁt&ﬁieﬁ@d‘@érlﬁﬂﬁ§§%§%’d PR tﬁé%ﬁe?ﬁ{he{%

Intensity conversion of the reflected the power-sourcel ess
term nal . Fpdatel adhoise opbyex -mwiurqelésonteirniiital PovRic SOLFELHRES
termnal for uploading information. The reference nuneral 20 designates a
transnittin§O8tAANGT 1ngbudes aulilwoboBotuevisfiening ajkcaiibmatsont i on

and 110 5des<ja§n§_‘1i: S 13+ Poue -sou%cel ess termnal. The reference nupneral 111
desi gnat'es an opti cal Sﬁ"f%%s?f‘? mo80aBaFt1ehfs E9papbs oriing {18t he

transm ttanggchf alsi L3 pgu ppl y. i h | oad
function, the pomr%%ﬂr%el esrsen%t}%?r%%na l%gcg%ﬁgs%gpa&rﬁg’f%lég?%ﬁ 112

consi sting Bfansferneng thieevolicehait ka Uit i 6hH) §8tddEctADy LABludspmM t he
light source 23 of the transmtting station 20 to approximately the sane

di rection of0iHeedEdda ¢if tihe | aghtightd contaimeral the intensity of
the light passing through the airtight container is

10 modulated in response to the voice level. The receiving
station converts the intensity modulated light to the
electric signal, and outputs reproduced voice from the
speaker or earphone, or carries out the voice recognition,
thereby outputting the information transmitted from the

15  terminal user. The intensity modulation by such a means
is performed on the light before and/or after the reflection
by the reflecting plate.

The more concrete contents thereof will be described in
more detail in the following embodiments.

20 (SECOND EMBODIMENT)

Fig. 10 is a schematic diagram showing a configuration
for carrying out the upload transmission of the informat‘ion
from the power-sourceless terminal side bymaking intensity
conversion of the reflected 1ight by the power-sourceless

25 terminal. Fig. 10 shows only a main portion of the
power-sourceless terminal for uploading information. The

reference numeral 20 designates a transmitting station,
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o intensity nodul ati on neans 111 disposed in the optical path to the

_optical sensor 31 of the receiving station 30 for passi ng20Rday 2Eét
emtted fromthe light source 23 of the transmtting station 20. The |ight

emtted fromthe light source 23 and passing 15 through the opti cal

Intensity nodul ati on neans 111, that is, the intensity nodul ated optical

signal, is transmtted to the optical sensor 31 of the receiving station

30. As thejbi S 2 r ti lLi ght frao he transmitting

station 20, 32 Igilétg%t 2 err?%?i %g't‘%"ﬁg’nlﬁgdﬁggﬁ&&z@“l fﬁa{) eﬁeF‘i"gﬁ'tarEeé RBed.

The opti cal peeeeisciiréeTek¥eteriih P! | Ofthe | PLEASEHEJMNELSE Ilgﬁht that
is reflected by the reflector 112 in the direction opposite to the

di recti on oflepAcinddiese amlop triscal vingeatdtiyomod 1¢iStén fﬂlél@ﬁﬁscégébg;ét put

of the phot ogl ectrjc conversion 25 fed fromthe optical sensor 31,

fol l owed byPbYFH1R%Shererananikt angraf dight whthouti apoweat $wpp29 .and
receivi ati constructed into one unit, the |light source - 33
26 May %06@%5@%9{3’% %@%r%i%g'd HRGEIRR.  ERE \H%‘t?%’f%?}lgﬁeé@,s%r

pl aced out stdemih@1r ELE by ; | I . ' source
23 is determned in acch%cl§% tlaﬁjét %cgggllﬁcég?g%E%t}rlg{&é’e%%é?gérl1
shows a corftlgerari bheoliklee font et léOL NG the MRGWALH Y "BRESIAdAt | N
Fig. 11, reference_nunerals 1l1la and ilib designate a transmttable
conponent (¥ANERCEs2 3 ettheddransmj thiing stedism @0 toaappirtczaimately whi ch

a material the same direction of incidence of the 1ight, and the optical
10 intensitymodulationmeans 111 disposed in the optical path
to the optical sensor 31 of the receiving station 30 for
passing the light emitted from the light source 23 of the
transmitting station 20.
| The light emitted from the light source 23 and passing
;5 through the optical intensity modulation means 111, that
is, the intensity modulated optical signal, is transmitted
to the optical sensor 31 of the receiving station 30. As
the light source 23 for generating light from the
transmitting station 20, a light-emitting diode producing
20 infrared light is used. The optical sensor 31 receives
the optical intensity modulated light that is reflected
by the reflector 112 in the direction opposite to the
direction of incidence. The receiving station 30
discriminates the output of the photoelectric conversion
25 fed from the optical sensor 31, followed by outputting the
result. When the transmitting station 20 and receiving

station 30 are constructed into one unit, the light source
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that can transmt light is applied. A conponent 111c fornms 10 an airtight
- container in conjunction with the transmittable conponent20May2@ad 1iib,

and an el astic conponent |lle. The airtight container nodul ates the
intensity of the Iight bypassing the light through it. In this case, the
Intensity of the light passing through the transm ttabl e conponents 15
Lila and illb is nodul ated by varying the thickness of the airtight

cont ai ner t hat 14 | . q ordi ngl . L.he conponent | 11c

Chr ough whi cn CRar BeRrosHota O 10R8Te" E dbasy 1y [ SFRRTB e OF
conponent. Pplacey dlesidbi ehBesoddi¢18gOoRL¢onP A difiRet) PRcBhehlle
airtight 20 container that transmts the light, the elastic ctonponent lile
i s provi dedoth&tieedgaghis sourcentBadiss daetéhrifdedethi adcofd@ficar #@whP in

response to,pressure variations. In addition, a tube Illd for |eading
breath to th8CPRR}ICALLAMORBAPOBS - that is, the tube (component) iild for

and of the 1 uber tPrat TOUS oot HER 1R, of WHpaictRat Rt PREktTes (e
breoLey Sapecdiend sonee 1 S bl DU SRS eRELIE PLANTE |
ai rtight coandikklb deHigredté aghtanentiaitiaile Wonglbrcn € (HRSEAs0bhbbe
transmttabl e conponents 11la and 111b, conponent 111c and 5 elastic
conmponent | ﬁ‘i@,fﬁ%l ydéd pgeonstiant taangmbtbange, [tgwhisich materaphite to
vary the opipgaledd R08mddan Sght is applied. A component 11lc forms
10 an airtight container in conjunctionwith the transmittable
components llla and 111b, and an elastic component 1llle.
The airtight container modulates the intensity of the light
by passing the 1ight throughit. Inthis case, theintensity
of the light passing through the transmittable components
| 15 1lla and 111b is modulated by varying the thickness of the
airtight container that transmits the light. Accordingly,
the component 11lc through which the light does not pass
need not be a transmittable component. To vary the
thickness in the optical path direction of the airtight
20 container that transmits the light, the elastic component
l1le is provided that expands and contracts in the direction
of an arrow P in response to pressure variations. 1In
addition, a tube 1114 for leading breath to the eléstic
component 15, that is, the tube (component) 111d for guiding
25 voice, is provided. Thus, when the terminal user utters

at the end of the tube 111d, for example, the elastic

component l11lle receives the breath, expands and contracts
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in response to the pressure variations. Fig. 12 shows an external

. appearance of the optical intensity nodulation neans 111. ZﬁMﬁf%O.OﬁlZ, t he
same or |like portions to those io of Fig. 11 are designated by the sane

reference nunerals, and their detailed description is omtted here. To

upl oad, the term nal user of the power-sourceless termnal 110 utters

toward the el astic conponent 1llle via the tube 111d while the

transm t/reqgei dee ghadd LiL ton 20 and, recei Vi station
30) sends the opt?l %%g%%ﬁgﬁgﬁﬁt&%yﬁﬁégébgé{%@l?%Fiﬁen 1 ]ri]geséfnd t he
reflector 112 téfd epitsiddle pagihtdiFysiohN8aithe WikialdAn d&nﬁéi‘ﬂéﬁt t ed

to the elastic conponent lile, and vibrates the elasti'c conponent le in

the directi SRe2@igrtight acoowaknam, twhichays domphsedicfi ther nal pressure
and the thickness of the airtight

in the airtjght cantainer varies,
cont ai ner, #%F&ﬁ% %ﬁetqwl?‘?wtﬁa]s%%@,anﬁbﬂilééﬁ. campeaeditr dddicoandf t he

opti cal §3atala§9:&§9%‘6?r[ﬂclx¥enfrf11é[?%n@? %%gggﬁp&%%eq%ﬁ% Easslit_lggntghrough

the airtight 25 contalrner varles,

nodul ati on bighlte shicthia i ddar i bl ] 111a
A b e ety e e e i Lt e S Eiad

sent back ¥Rohespengentn- tber peéssurierairialt 1dfs . arEi § epI2dEess and
out puts the V€i ce transmtted fromterm nal user. As described above, the

present enboirfFERA-cFPOsAraRge oft hhkeoppitdgal nirbensg tyomoidatlainiesi ng
the dy.nam' mdAASSHLE. 1In Fig. 12, the same or like portions to those
10 of Fig. 11 are designated by the same reference numerals,
and their detailed description is omitted here.

To upload, the terminal user of the power-sourceless
terminal 110 utters toward the elastic component 1lle via
the tube 1114 while the transmit/receive station

15 (transmitting station 20 and receiving station 30) sends
. the optical_ signal to the power-sourceless terminal 110
and the reflector 112 reflects the light. Thus, the air
vibration is transmitted to the elastic component 111e;
| and vibrates the elastic component l1le in the direction
20 of the arrow P. In this way, the dynamic internal pressure
in the airtight container varies, and the thickness of the
airtight container, through which the light passes, varies
in the direction of the optical path. Consequently, the
transmittance of the light passing through the airtight
25 container varies, thereby achieving the intensity
modulation of the light passing through the transmittable
components l1llla and 1l1lilb.
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vari ations. Consequently, it does not require any electrical power supply,
_thereby being able to transnmit the information fromthe t P M#aRCUGser

w t hout using a power supply. 10 The foregoing enbodi nent can be nodified
in the followng fashions. (1) As a neans for generating the variations in
the air pressure other than the voice, a structure as showmn in Fig. 13
can be used. In Fig. 13, the reference nuneral 15 |1ld designates a tube,

i f designates LA 4 I desi gpat.e a putton. The button Illg is
pressed by the:gﬁéﬁgéagﬁ?ﬁgggéﬁﬁﬁﬁ?Hngﬁ qege ﬁiﬁﬁﬁﬁtgh?‘ LPRE SER by
mechani cal  GreyiaErom Bhe §RI7ESSE O < L ) LI
vibrations to the el ast(iac conponentéiafiﬁle%lg(%lg?mébagh%?v%' %‘nhﬁgbk?ghc%% S
al so possi ba@ad utputsi theheroimree ssbanswdrtitdd OfBomateeflibw 1t Res@per ati on
of the button III% to the elastic conponent 15 (not shown in Fig. 13) by
filling the tubdSl¥e§cribed aboyied. the) paesendt keboddatearti sarofies out
transmtgin Lr,.25. vibration trycture utilizing tenperature

vari at i ogns nggﬁ]@gg aéenllj %H.Sl*ﬁ-gtm%‘i'éfrﬁFé‘Pnau§F18§é1r¥%ﬁﬁP?m&Iq PyeEsI e

used to gengadiRfiengll FbRE ﬁ@ﬂ%l@ﬁ %HEhdgeggﬂ% fééﬁiﬁé?ﬂ%%ﬁ_ZOOG t hat

an information transmtting person tduchés or €ases menory

aLIoy.conpoﬁéﬂbtmia&¢ypbWersbapplyhem%greb§)b@ﬂdym#ylérgbfggggghag
enbodlnentstﬁre described by way of exanple of using light, a radio wave

ot her than einformationfromtheterminaluserwithoutusingfipower
supply.
10 - The foregoing embodiment can be modified in the

following fashions.

(1) As a means for generating the variations in the
air pressure other than the voice, a structure as shown
in Fig. 13 can be used. 1In Fig. 13, the reference numeral

15 '111d designates a tube, 111Ff designates a spring and 1llg
designateabutton._Thebutton1llgispressedbyth35pring
111f. The terminal usér transmits information by
mechanical operation of depressing the button 11llg to
transmit air vibrations to the elastic component 11le (not

29 shown in Fig. 13). It is also possible to transmit the
pressure variations caused by the operation of the button
111g to the elastic component 15 (not shown in Fig. 13)
by £illing the tube 111d with a fluid.

(2) As another mechanism of transmitting the air

25 vibration, a structure utilizing temperature variations

- can also be used. For example, a shape-memory alloy can

be used to generate the air vibrations in such a manner
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5 the light can be used. In this case, the airtight container suitable for
the radio wave is enployed. (4) Al though the foregoing enbd@iMante6 ncl ude

the conponent for guiding the voice, it can be renovedt odownsize the

apparatus. In this case, the communication performance 10 is degraded. (5)
As the optical systemfor reflecting the received light, it is possible to
use an optical systemother than that as shown in Fig. 10. For exanple, a
combi nat i ont@fat &nliS¥oAR: I | 00+ te is_alsq applicable depending

15 on the applicati on pur po%gﬁ(}?%gﬂé%ﬂn%?kgpg(%?rﬁﬂ%%? T o4t sses |

per f or mancethe $hapbemenayoded oy¥oRbOYied t18 ot PRl 8hahl fRE]
nodul ation neans 111 wth an op??%albsysten1?or &ﬂi?ﬁﬁg gP@gﬁﬁéFé¥ﬁd t he
light from the(Bi)ghddmugle t3e Rré¢ddihy emboddarsmry 406 déecibbght
contai ner for uglogding@to include at |east a transmttable conponent for
transmtti nﬁyaw?‘ dPd GEGEPLlen@fansdng diighbnpomadio fwave rabhert thay
vibratiaon. £8) 15 .cal. i nsi dul ati on ans 111 can be 25

di sposed sucﬁ t a§ ?Egér?gﬁsdn%ég'boiﬁ FRFG - Eﬁ% G Hhight Gyptaipger
transmts oghythbdeoWdrtthe OPhaids WiRsST i De t he present enbodi nent
2 nmodul ates - 37 26 May 2006 the intensi%% %P@?%§%$%bident i ght by the

pressure vari af#dndlidioughi thei Poadg@inhg aadbsalhesits tiecTedy! #hed

light in the direction opposite to the direction of incidence.
component forguiding thevoice, it canbe removed todownsize

the apparatus. In this case, the conmunication performance
1o is degraded.

(5) As the optical system for reflecting the received
light, it is possible to use an optical system other than
that as shown in Fig. 10. For example, a combination of
@ lens and reflecting plate is also applicable depending

15 on the application purpose or geometry.

(6) The communication performance is further improved
by providing the optical iﬁtensity modulation means 111
with an optical system for guiding or shielding the light
from the light source 23.

20 (7) It is necessary for the airtight container for

uploading to include at least a transmittable component

 for transmitting a radio wave, and an elastic component
for transmitting vibration.

(8).The optical intensity modulation means 111 can be

25 disposed such that it transmits both the input and output
light, or transmits only the ouﬁput light.

| As described above, the present embodiment 2 modulates
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Accordingly, it can obviate the need for the electrical s |light source,

. thereby being able to transnit the informati on wi thout t hé6 08uppl vy.
In-addition, when the optical nodulation is carried out by producing air
vibration by voice, the receiving station 30 can reproduce the voice by
converting the optical signal into the electric signal. 10 Furthernore, the
I nformation can be transmtted in response to the operation of the user by

instal ling aheeanmddit@PeBe’ dHdG ' Lhratiqn., ( THLRD ENMBQDI MENT)
Fig. 14 is a bl ock di agrgm shogl\n ng !g&g%%ﬁ‘r%n;((%g?lﬁ:orposgyglﬁ%rrpfgsisﬁfrfccor dance
with the pr¥ssnatimmnusdng ahrkihbrdéiochde HRAIPFEHICHEPPheYSOEM SP4R | ses
a power- souyrceless termnal 120 and the transmtting station 20 to

oper at e t heldgbitclh the dirrebionapmes e tooving did-eappbonbsindidence .
20 and transm tting station 20 20 correspond to

Phe 1 or 6g0i AGCRBAMLsty cLF Saf{ BIWiAe tine dieet EREmthe iestbrioalo0
Figs. ¥ 3)11i3he REse .ermnal 120 of th mbodi nent 3
Serves onl v ae s Raree SR A8Tn e puthoht BRGNS Formaion 11

does not i rmeitbeutheheeblodrid RE1pEEPS 2Pn fAIGPL9BY NYheh ic‘gﬁ‘ffééf” t hat
ess ter

has the reflecting neans 1is also possible. The power-source m nal
120 conpriRduiapéner isowrantied ohtt byl ectoductegvaisi oibrafiorthpay
2006 'C'A reuigof{pbot Qﬁlae%tercle%.\%?r?g\;/ eé%ég?.oge\élocia(g ggélrgghcseeq:%(g )voice

by converting the optical signal into the electric signal.

10 Furthermore,theinformationcanbetransmittedinresponse
to the operation of the user by installing a means for
generating the air vibration.

(THIRD EMBODIMENT )
Fig. l4isablock diagram showing a communication sﬁrstem
15 in accordance with the pPresent invention. In Fig. 14, the
communicationsystemcomprisesapower—sourcelessterminal
120 and the transmitting station 20 to operate the system
as a power-sourceless download apparatus. The
Power-sourceless terminal 120 and transmitting station 20

20 - correspond to the foregoing power-sourceless terminal 10
and transmitting station 20 (Figs. 1-3). The
power-sourceless terminal 120 of the present embodiment
3 servesfonly as a power-sourceless download apparatus.
Thus, although it does not include the reflecting means

25 foruploading,aconfigurationthathasthereflectingmeans

is also possible. The power-sourceless ‘terminal 120

comprises a power-sourceless photoelectric conversion
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121 for receiving the light and converting it to an electric _signal; and a

_ power - sour cel ess voi ce out put nmeans 143 such as an earphoﬁ@lﬁFyggghker for
(reproduci ng and) outputting 5 the electric signal passing through the

phot oel ectric conversion by the photoelectric conversion circuit 121 as

t he voice. As the photoelectric conversion circuit 121, a circuit is used

that generates the electric signal with the level (for exanple, voltage)

corr espondi od riom it thephd@ olenleRNsi 1 ¥ cOh vl i d i Be& ' htting

station 20 includes the light source 23 Jndﬁgﬁgago%%]}rlggtéﬁé?uél%ﬁg{;‘q})or

~control | i ngl2Refoninaceiyingfthdd ighghanaredhedrtiag 1had hahd1soerse 23.
As the light, soyrce 23, a variety of |ight sources such as an LED are 15

avai | abl e i A188&8drid8REe2 RAFET hEOHFSIE1eAS voine putesit meansht4Gosmehl
circuit 22, uch as CPY, or an ICcjrcuit_is applicable. The
| i ght - eni tt?%g@%icag‘?@? ?/g Oﬁﬁpﬁeaqﬁ%‘ﬁ (ZepRPdring andl QHPWobng

vol t age ssupphkéedldcd i 44 S ) sent enbodi pent, an

of fset 20 level is detlerm' ngﬂaﬁ'n%(l#(’)s(r;%e o% e?lfégﬁt %ﬁ%é%@%?g?ﬁﬁﬁd t he

voi ce si gnatonibesisieh byoththphweioed ddt s FIHWEr&i oAPEEFELEE 181eRsi ty
characteristic as illustrated in Fig. 16. According to the intensity

char acter i st€, Voheee onkfothecphetioe 132 toit redsvelne dlorg kti-red it | 1z |
23. The intensity characteristic as

et at et (L 8 Hiked HESE Sonetatenotbe ehbCHEc Ghara Hekh
appropri at el | NedEgON A L hhP1ENe ViU P hordRspid By 2095t he
10 intensity of the light received.
The transmitting station 20 includes the light source
23 and the control circuit 22 for controlling the intensity
of the light emitted from the light source 23. As the light
source 23, a variety of light sources such as an LED are
15 ~available in accordance with the application purposes. As
~ the control circuit 22, a processor such as a CPU, or an
IC circuit is applicable. The light-emitting intensity
can be controlled by controlling the power voltage supplied
to the light source 23. 1Inthepresent embodiment, anoffset
20 level is determined in correspondence to the waveform of
the voice signal obtained from the voice to determine a
specifiéd intensity characteristic as illustrated in Fig.
16. Accordingtothe intensitycharacteristic, the control
circuit 22 controls the light-emitting intensity of the
25 light source 23. The intensity characteristic as
- illustrated in Fig. 16 has a fixed offset level that is

determined appropriately in accordance with the receiving
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performance of the power-sourceless termnal 120. Wth such a X
configuration, the light with the intensity characteristi 26May 2¢Q6st r at ed

in Fig. 16 is emtted from the light source 23 of the transmtting station

20 under 5 the control of the control circuit 22. As for the emtted
light, the photoelectric conversion circuit 121 of the power-sourceless
termnal 120 receives it, and converts it to an electric signal. Since the

resul t ant elﬁ@ffbfmaﬁb%n%!fl Ih‘ﬁ%f :gﬁvg%@{l%oﬁreaelﬁ%scgtﬁ%%ﬁ@%@gﬁ%? ?ﬁet Cgi ig

intensity characteristic | : _
output means 14301 ehisubicacongi guditiion | Bhe'PLgRt W LIAN: hRerkara001 Ng
with the 1ntensity

t
embodi ment transmits information using the |igh
di stri but i ofhazagteriéspdediasg illd uderatedain oRsgt hegsekvemieidd e dgyvel of
t he wave for electric_signal, this is not essential. For exanple,

of. 1 he I
t hough the i %rJn‘a?q?BnS‘?‘ér??a%%nPft thepFransmighting s hationedsi upder
distribugio # i ariations itself of the sigpnal |evel of the
si gnal M/gave?%cxfgﬁt%{fﬁgggh%c#?@rsqjgﬁ:ﬂrqur?'ii I‘?@'pr@ﬁeﬁpéfdggﬁbﬁﬂf‘-ﬁitﬁ@s, i t
i s al so posgiiljter | othé apEBithHet j r i i g n _qpt..cal
signal with tﬂr?e i'tntensi?y%??tlié?’bﬂuﬁgngaéggggé)goﬂé.?%%%ev%rzﬁatoﬁgnts}g%f t he

wavef or m of POWeErRElopelest tleamiavel ol 200feaBifleeCtif C SH@Ndbndarihe
electric si?_nal 25 AM nodul ated by the carrier wave. Fig. 17 shows such a
- syst em conf Fut® i%h.e1eckrgc sidnake &ncel ther resuliant ehectric

transmtt i\”Ei@h%tli HhLO%ndhiShe f%:oequency characteristic as the
10 intensity characteristic illustrated in Fig. 16, the
speaker or the voice output means 143 reproduces and outputs
the voice.
Although the foregoing embodiment transmits
information using the light with the intensity distribution
15 corresponding to the variations themselves of the level
- of thewaveformof theelectric signal, thisisnotessential.
For example, though the information is transmitted by a
light having intensity distribution corresponding to
variations itself of the signal level of the signal waveform
20 of the electric signal in the preferred embodiments, it
is also possible to transmit the information by generating
an optical signal with the intensity distribution
corresponding to variations of the waveform of the envelope
of the waveform of an electric signal as the electric signal
25 AM modulated by the carrier wave.
Fig. 17 shows such a system configuration. In Fig. 17,

the control circuit 22 in the transmitting station 20, which
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26 May 2006 receives the electric signal to be transmtted, has an adder
~for superposing the electric signal on the carrier, and ha® Maoi%¥r adder
for adding a bias, thereby generating the electric signal passing through
the AM nodulation. 5 Since the AM nodulation circuit itself is well-known,
the description thereof is omtted. The |light corresponding to the
variations of the generated electric signal is produced by the Iight

source 23t £88L 1 . the.light souyrce 23+ generates the
| i ght under Q:téﬁge cont F&en?géeﬁgfl\é?%gagﬁ{I%Ibec%?%ﬁ?'ﬂu ,quNMl a1 adder o
out in respdwae supet mMp@ t ks ignal ..irhe. Ligk as, the
Intensity distr isbul?? oﬁn'@?:?:{?esponﬁﬁgcfﬁftehgh grafla?’?{or%h%fc}i#%ggvl\gv%flé]m of

the envel opBasf anthewctdderofdhaddingodubsbed ehesidby ?éﬂé@btiia% I'n
e

this case, %gle electric signal, which undergoes the photoelectric
conver si on a electigradomassing thinongh e AM mogndertior cel ess

term nalg 14@Q4 . eqt.e h detection ciycuit 142 for_detecting it

Wi thout USi %a.nc} gg‘\%eg‘hsﬁ%}%a&}&{‘ e bkt seqhfisis (weldrkBoWny &hgnal 20
to be transdekiced piSidiK RS dai ut mfrom,t ower - Lcel ess
voi ce out put ms\ansp 143 such é;gfaﬁgeg}rn%ﬁg%tgq O?B?pg]%lggﬁ‘. qnonrvf%?égag%lga
plurality otovthecesmuiat bensr ofsrilid efendiatBl LB LH18- shignaddifd on, the

downl oad si de 8an sel ect 25 the voice of a desired frequency in the sane
manner as tRECIBRGEARY dhe Liighte somraadsvod be sentt.o Tmeotheagwonds,

embodi ment sep @ YALhE Yol ce 23.generates the light under the control

10 . of the control circuit 22, which is carried out in response
to the AM x‘nodulated electric signal. The light has the
intensity distribution corresponding to the variations of
the waveform of the envelope of the waveform of the AM
‘modulated electric signal.

15 In this case, the electric signal, which undergoes the
photoelectric conversion by a photoelectric conversion
circuit 141 ina power—soﬁrceless terminal 140, is detected
by a detection circuit 142 for detecting it without using
a power supply such as a diode. Thus, the electric signal

20 to be transmitted is extracted, and is output from the
power-sourceless voice output means 143 such as an earphone
Oor speaker.

In this way, a plurality of voicees can be transmitted
at the same time. In addition, the download side can select

25 the voice of a desired frequency in the same manner as the
AM radio to listen to the voice.

As to the foregoing embodiments, a variety of
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- 41 26 May 2006 applications and nodifications can be conceived, sone of
~which will be described bel ow. (1) The downl oad apparatus @b M#e2606

comuni cation system can provide the termnal user with information by
preparing 5 voice in advance. For exanple, the transmtting station is put
on a giraffe in a zoo, and a visitor to the giraffe borrows the
power -sourcel ess termnal. The visitor, or the termnal user, receives

with the po 1S S Lhal. the optical .signal to be sent by the
transmtti ngﬁ?o ?t%‘ff%‘ﬁgo%ﬂ‘?ﬁ@%ﬁépég_mfﬁ%gaq Re \waneeLviefut spmanef
repr oduces whdchutyiuk B 5@edggbﬁ%@%eigﬁ giraffe . Instead of the
information, a cry of the animal can be fransnmitted. The transnitting

station can al sé1pl Eeedlawm hnadxdppataitias @ffﬂﬁ@wﬁmﬁnié‘aﬁiWﬁt%ﬁgéﬁk of

an aquariumto provide 15 information to a visitor. (2) As for
inforrrationC?Pa‘gE‘iW- Ttedhs terminakusienywi tbdin formatdor by preparingt only

t he voi s QL aninmal s, but alsp acoustic informati on such as
nusi ¢ cg agglgréa%glm‘g&yg&ce?he%%ﬁéﬁﬁr&]r%n fRechrapsmidiiing sfatieng 20

light with {i8epgaren i ipnNsdfde di styi i haracteristic . .as that_of the
si gnal wavef o?pm of the%coust??@i%r%gt%h%ea tvfiasnjs ﬂ%%.tl}%)gwellﬁgﬁgh t he
f oregoi ng enbnUowsNtthed gicaralt NCotiPBe 19N A e MRYRAE!, TBTHE l%‘iéiri?dlsm(?}:ed In
advance, this is not 25 essential. For exanple, the voice, cries o

ani mal s or ukereisgdnaser o pecedvesp witla ther powers, seubcedager t ed
terminal the optical signal to be sent by the transmitting

10 station on the giraffe. Thus, the voice output means
reproduces and outputs the voice about the giraffe. Instead
of the information, a cry of the animal can be transmitted.
The transmitting station can also placed on an exhibit in
a4 museum, or in a water tank of an aquarium to provide

15 information to a visitor.

N (2} As for the information transmitted by the intensity
modulation of the light, not only the voice and cries of
animals, but also acoustic information such as music can
be transmitted. Thetransmissionis carriedoutbyemitting

20 light with the same intensity distribution characteristic
as that of the signal waveform of the acoustic signal to
be transmitted.

(3.) Although the foregoing embodiments determine the

signal waveforms to be transmitted in advance, this is not

25 essential. For example, the voice, cries of animals or
acoustic sounds are picked up by a microphone, and converted

to an electric signal, which causes the light source of
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to an electric signal, which causes the |light source of - 42 26 May 2006
~the transmtting station to emt light in response to the 26@4@}’1%@(1&//
distribution characteristic corresponding to the waveformof the electric
signal, thereby enabling real-tine information transm ssion. Thus, when
preparing the 5. waveforns in advance of the electric signals to be
transmtted, the waveform data can be stored in a nenory neans such as an

| C nenory arthéairhibmkitifigC  rot@ ttansfer the waveforms in real
time, the systemcan be coﬁflgg%?ggbbgoaggﬁﬁgiﬁ'ﬁ Ce 8 FPPRODS n%lo the
gener ati ng Aedrendbt gudls tasi Butd 61 epReNEC BEr 28 LB f@%ﬁ‘ ' Id ng
the electric signal from other apparatus. ](:4) To%%ei eéﬁighlgl{]oﬁll%le% rom

the transn FAVIRF S¥BOEGHLe efliestaxiampiignasl shhemreby &hablihgutsa beterma oyed
whi ch i ncl ug?ﬁfozgn ans {:or %ui_di ng only the light traveling in a specified
15 direction to %%)?Be LEPPME-SSRRer sihug rvben preparing the

power - S CehYEF dhdn Hal lLn Fiag. 15 -in which onl a majn portion is
represented by soli dér} ?ﬁeg?l%tgﬁgere e?%lﬁ eCLRGHEAS Sffﬂ“%%%iﬁﬁa?@s t he

phot oel ect r tranemictisté @) €he %ﬁefo%ﬂﬂd%@fa?%%ﬁ‘%é‘%ﬁ%& j?r?%fl’ﬂgrn%% each
e Tig

designate a shielding 20 plate. As aneans for guiding't onfy“in the
speci fied WPABS iSIChuAS 0an hECphemoatyecand chaedvaiskon T’ GontAdde, a

wel-| - known such _ag.an optical systemlike a lens is applicable
besi des t he@ﬁ?%?ﬂlsr%&rpl Q@eg’?eﬁﬁ% tiyEealt Heimearthd @ysea agnobky t he

Ling{l}]e_i n ”@oﬁ?ﬁ@hfrie‘ﬁjb?aﬁhﬁ.ﬁgticﬁg é:i‘gc%?:i%r %\:f.ig?l% tg%nter}:‘%é:ii.xggtmesgg'rsce 23
10 such as a microphone or an input means for inputting the
electric signal from other apparatus.
(4) TQ receive light only fromthe transmitting station,
the example as shown in Fig. 15 canbe employedwhich includes
a means for guiding only the light traveling in a specified
15 direction to a photoelectric conversion dircuit 131 in a
power-sourceless terminal -130 . In Fig. 15, in which only
@ main portion is represented by solid lines, the reference
numeral 131 designates the photoelectricconversion circuit,
and reference numerals 133 and 134 each des ignateashielding
20 plate. Asameansfor guiding the lightonlyinthe specified
directiqn up to the photoelectric conversion circuit 131,
a well-known means such as an optical system like a lens
is applicable besides the shielding plates. In addition,
the means for guiding only the light in the specified
25 direction can be provided to the light source 23 on the

information transmission side.

(5) Although the foregoing embodiments employ the voice
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I nformation transm ssion side. (5) Although the foregoi ng enbodi nents
~enploy the voice - 43 26 May 2006 reproduction neans such 28Mehel06
power - sour cel ess earphone or speaker, a speaker requiring a power supply
can also be used. In this case, a storage battery is prepared so that it
stores the output (electric energy) of the s photoel ectric conversion
circuit. The storage battery (storage neans) is used as a power supply for

driving the repealfetibhe ' ]t reproduce_a.l arge
voi ce out put. 1?%) Al t hougﬁ%?ﬁlese%g}rge%o%néﬁge oﬁfén%n?é‘g’é‘a‘%ﬁeéﬁp%fﬂh?& e}
single trandi tspagkerat aospaakdhersqighe nRP DR COUEPSy bahTNale this
is not essential. For exanple, a total system can have sucﬁ a
confi gurati #5e%e| U ghbsprasel.i ay stofragarsatteipgist preparenda

] a single transmtting station and a

i ngl e power, rcel e t erni nal ,
;S): u?al i Ito y E’S%l %ﬁmﬁﬁ%ﬁs’ﬁﬁr JE%S%UFBPH nglectkie ehargyit piofthe ansnitting

2Pl i cat on by neeL8btiLo0L SRR ETreRA ¢ "R eferfat b e 0
weves, moronaves ang k Tave o adey e HEE SRRy SR, EITIRY hE
pur po,se, a ﬁ&@i%‘%ﬁéhﬁﬂ&blﬂkﬂﬂhhﬁﬂlg thie ’r@aamfywmmm@@ edrgdsi ng
t he v[siblevbggg éﬁgbﬂﬂofi;y thﬁ tgrniPaIdUSEr ﬁarrying t he .
power - sour cel' e al for the download of the presence of the
transmtting  (6) Although the forégoing embodiments each employ the
10 singletransmittingstationandthesinglepower-sourceless
terminal, this is not essential. TFor example, a total
systemcanhavesuchaconfigurationasincludingaplurality
of transmitting stations and a single power-sourceless
terminal, a single transmitting station and a plurality
15 of power-sourceless terminals, or a plurality of
transmitting stations and a Plurality of power-sourceless
terminals in adcordance with application purposes.
(7) As radio waves, it is possible to use visible light, -
or invisible radio waves guch as infrared rays, millimeter
20 waves, microwaves and X rays. In addition, according to
the application purpose, a radio wave with or without
directivity can be selected. Using the visible light can
notify the terminal user carrying the power-sourceless
terminalforthedownloadofthepresenceofthetiansmitting
25 station. In contrast, to keep the presence of the
transmitting station 20 secret to the terminal user of the

power-sourceless terminal, the invisible radio wave is
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25 station. In contrast, to keep the presence of the transmtting station

- 20 secret to the ternminal user of the power-sourcel ess t erZfiMay 2006he
invisible radio wave is - 44 26 May 2006 applicable. (8) Emtting radio

waves (optical signals) with different wavel engt hs enabl es nul ti channel

informati on comunication. In this case, the information transmtter s

i ncludes a plurality of radio wave output units, and passes the radi o waves

through bandisssidabiers each transmtting only a desired wavel ength. In

addition, the receiving side (power-sourceless termnal) includes a

plurality of "ddweEmidthimganadis wenesayopd RILCtsignaignaks ey th 10

| evel s corresponding to the intensities of the radio waves" , each of
Siitar

\ghi gh is fsuI Sk hv;@meyletngatlr@v@:aeh?ebhmsﬁmanheaugl(mf@mftmﬂg
andpass fi 9)_Jhe output |evel of the output neans (earphone or
speaker) car?tbgr{é“u%h%aaﬁﬁppabl EP thigraseaddie t#il?p%ﬂ@tm-onatr@lilgméttle&vel of
t he photgel ggiyi V. | «Gl i | s_adjusted by nanual_ operation of
a vol une or theufc.%(:%e).Ql ﬁ%?%‘)%ﬁ.&gﬂi ﬁg %%‘i}%%tw%%ﬁ}é&%qg e PRAPBEEES t he

el ectric sighal r@dmdm&debwﬁﬁ@agh%ﬂ%ﬁﬁééifif@@f%réégﬂ tloé%é ftit:illngg t he

phot oel ectric_conversion circuit, a vibration device for outpu
el ectric si@R&Y & Aegizred wavelengtrearkn atidi tsiom) tdid pecehe isRNsedal
taste or sngé%lgigs avai l abl e besides the foregoing voice output means, and

it can be e TH SRt FarCemAingl } ntngpphesatd aplpnapstys of

“conversion means for generating electric signals with
10 levelscorrespondingto the intensities of the radiowaves”,
each of which is supplied with only the wavelength passing
through a matching bandpass filter.
(9) The output level of the output means (earphone or
speaker) can be made variable. In this case, the output
15 signal level of the photoelectric conversion circuit 121
is adjusted by manual operation of a volume or the like.
(10) As the output means for perceptibly output the
electric signal produced by the photoelectric conversion
of the photoelectric conversion circuit, avibrationdevice
20 for outputting the electric signal in vibration, or a means
for stimulating the sense of taste or smell is available
besides the foregoing voice output means, and it can be
selected in accordance with the application purposes.
(11) Although the foregoing embodiments generate the
25 intensity modulated light in response to the AM modulated
electric signal, this is not essential. For example, an

electric signal passing through analog modulation based
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(11) Although the foregoi ng enbodi nents generate the 25 intensi tal
_nmodul ated light in response to the AM nodul ated electric 204¥a2006his is
not essential. For exanple, an electric signal passing through anal og

nodul ati on based - 45 26 May 2006 on a variety of nodul ati on schenes such
as FM nodul ation 1is also available instead of the AM nodul ation to
generate the intensity nodulated |ight. Digital nodulation is also

appl i cabl e. on As v@eSi P asiF Ao 16 nC SN SAtd syst i N cecqQrdance
with the present inventxfaon can §%3§?§3 Prpehes s oh 8 S hoRu st damp) o
for the envilsoakentavaillibde instedd ed eBEMN HEHLHIB LI L §eHbbathis i
because it H apsmts the electric signal by the nodulation inhtensity to of
the light rXiPRetRtRBS it BogH Latedullettchabdalitah moatididt bon iihaldewn! oad

can be carri the sinple, conpact, |ightweight power-sourcel ess
term nal W?ﬁg&?ﬁ%@ebomr supply. Mre specifically, as for the user
termnals requirgd gbad®eipdge ical omuni,cation Wth the

envi ronment  si de havi ng t‘}%le ??gﬁlﬂserﬁ ttthlsegg&gl{"g{lf]&ﬁwq ete? bPlg L8t at i on
di sposed, i&ccordades: twethheheepa@lddtt CORVRhTiYh BAS réU‘Iipeastr%]S()' ar
cell, and the voice output neans such as an earphone, ag we as e
refl ecti ng HRERYRIGET Lon medhag) sudthadrled Feat theasnidedesherdndniwheapabl e

of the po = ess drive, theregby being able to inplement the sinple,
conpact, Y\?%}hé\%lifgﬁi PIMBPRIEAH QR dss Sddifhomlt. This is because it

transmits the electric signal by the modulation intensity
10  of the light rather than through the wired channel. 1In
addition, the download can be carried out by the simple,
compact, lightweight power-sourceless terminal without the
power supply.
More specifically, as for the user terminal required
15 for the optical space communication with the environment
side having the transmitting station and receiving station
disposed, it includes the photoelectric conversion means
such as a solar cell, and the voice output means such as
an earphone, as well as the reflecting means such as the
20 retroreflector as needed, and is capable of the
power-sourceless drive, thereby being able to implement
the simple, compact, lightweight power-sourceless terminal.
Employing the power-sourceless terminal enables the
environment side to take a very simple configuration, to
25 readily download the information to the terminal user, and
to easily upload the information from the terminal user,

thereby being able to implement the very convenient optical
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Enpl oyi ng the power-sourceless termnal enables the environment side to
~take a very sinple configuration, to 25 readily downl oad t & ¥a¥&¢Qation to
the term nal user, and to easily upload the information fromthe term nal

. user, thereby being able to inplenent the very convenient optical - 46 26
May 2006 space communi cation system For exanple, voice information on an
exhibition hall or exhibits is transmtted so that participants can

receive angpaeal d&iﬁnﬁﬁi&éﬁ&bho%%#&ﬂgh t he power-sourcel ess 5 term nals.

Thus, a variety of one-to-many co nicati on spaces can be inplenented as

to events or exkiow examplus) REpitHeiRPVYRMALY W e I{E'E'fé:?oﬁoﬁa 1 .
providing various types of information. In addition, the configuration, in

whi ch the teFfFaibits isdragemikt¢didethatarsi-t jcopanites bhghtesetobved by
t he power-éslﬁgr glel ess‘__(!]trﬁerm%fal wi.th his or her hand or by operating the
power - sour c8l'€s &8t i 1ot eraitiondehiregbntheapowest sdpuedelesishe

term nals epabhgsaile I N r fo upload jnformation to the .

envi ronment si deﬁf%%ﬁsi trllglrurogn'l ? t‘#l%%teé#%ql#glorleh'e{?@@?né’appffwn%t%ﬂﬁs

enabl es t hepacdsvedande PablicHidiprd i d ' .1n the
events or exhibitions, ethe?beby bei ng éﬁFé%éﬁ%l%ﬁ%’lﬁgf%%g%%ggne

conmuni cat i %emtw&theiewis betind nadizef b2 PRy RHFU R E261:18 %%ﬁésf or
e

t he optical'(#bnt egsi tﬁ 20 nodul ati on neans, since it carries out t
intensity dtHEPTBAtEPM - ght in response to the pressure variations

In addition, the configuration, in which the terminal
1¢ user can vary the intensity of the light received by the
power-sourceless terminal with his or her hand or by
operating the power-socurceless optical intensity
modulation means installed in the terminal, enables the
terminal user to upload information to the environment side
15 using only the términal the user carries, and thus enables
the individual participants to send their own intentions
inthe eventsorexhibitions . thereby being able toimplement
the many-to-one communication space together with the
one-to-many communication. As for the optical intensity
- 20 modulation means, since it carries out the intensity
modulation of light in response to the pressure variations
utilizing the vibrations of air or the like, it enables
the power-sourcej.ess ‘drive.
Furthermore, the communication system can reduce the
25 effect of noise on the light used for the communication
by passing the electric signal of the information, which

is to be downloaded from the environment side to the terminal
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utilizing the vibrations of air or the like, it enables the
 power-sourcel ess drive. Furthernore,  the communication systZiea#lbeduce
the 25 effect of noise on the light used for the conmunication by passing
the electric signal of the information, which is to be downl oaded fromthe
environment side to the termnal - 47 26 May 2006 side, through the anal og
nodul ati on such as AM or FM nodul ation, or the digital nodul ati on such as

PAM PWM or siRR} thesefh Reid Gkl gt fo '%ﬁg SYReROT
comuni cation space. 5 1In this case,ga ?Hgﬁgh ea%ﬁﬁ%rggou céF%é?dternina

must -i ncl ud&odlvderipbon atoortheatbgstal nedalderoillsidas PRV UM bkS

power - sourcel ess drive is also possible depending on the circuit
configuratigﬁﬁgn qH%W@QEsbﬁéa& abple et paimpdlemendyarheé f superfiower supply is

required, i ﬁwg ﬁgﬁ passi bl e wi thout using any other signal lines for
t he power sgﬁb ylgﬁgco é?aﬁ?aﬁﬁTtage circuit by storing the electric

oher oy 3 e chactase sigue) aiuuiod P SOEL LB {FLSCRLYREALS" O

t he photoel ectric conversion neans

secondary lBubdt tecjludiha @amidedytiehemsand’ Bt 45 & WdhsdsiitYo

conpact and nghtmeight even when the denodul ation circuit or secongary
battery i s Fh¥FYited I tshape@uprbsiomyramless odrkeep ishea o t pbikiibLeand

fittability .natter of cqurse, the power-sourceless termnal 20 can
transmt LdepEndald b 8&%&1&?%*% RRATROBEAEA 0N gMd, devices used.

Alternatively, even if the power supply is required, it
10 becomes possible without using any other signal lines for
the power supply or constant voltage circuit by storing
the electric energy of the electric signal obtained by
converting the received light by the photoelectric
conversion means in the storage means such as a secondary
15 battery. The power-sourceless terminal is sufficiently
- compact and lightweight even when the demodulation circuit
or secondary battery is installed, thereby being able to
keep the portability and fittabiiity.
As a matter of course, the power-sourceless terminal
20 can transmit and receive information without a power supply
regardless of the weather conditions. 1In addition, since
the power-sourceless terminal has a simple circuit
configuratidn, it is inexpensive and hence disposable.
Accordingtotheapplicationpurposes,thepower-sourceless
25 terminal can output the information in the form of light
or voice. Therefore the present invention is applicable

to a variety of application purposes such as providing
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regardl ess of the weather conditions. In addition, since the
~power -sourcel ess ternminal has a sinple circuit configurat i28ivay 26Q6s
i nexpensi ve and hence di sposable. According to the application purposes,
t he power-sourcel ess 25 termnal can output the information in the form of
light or voice. Therefore the present invention is applicable to a
variety of application purposes such as providing 48 26 May 2006
i nf or mat i on in¥odvkat26886 CLAIMS: 1. A power-sourceless terminal used in a
comuni cati on system which has the power-sourceless term nal of a user
including photoelectric conversion neans for receiving an intensity
nodul ated infrared optical signal and converting it to an electric signal,
and voi ce output neans for outputting the electric signal converted by
sai d photoelectric conversion neans in the formof voice, and a
transmtting station of a circunstance side, the transmtting station
i ncludi ng transm ssion neans for sending an optical signal having its
intensity nodul ated depending on an electric signal of voice informtion
to be transmtted to said power-sourceless termnal; wherein the
power -sourcel ess termnal is a earphone type in which a solar cell as said
. photoel ectric conversion nmneans and a earphone as said voi ce output means
are configured ~
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as one unit so as to be directly connected by a conducting wre for

- connecting an output ternminal of the solar cell and an inﬁ@ﬂwﬁk¥q¥hal of
t he earphone and a surface for receiving the infrared optical signal, of
the solar cell has a sane direction as a direction of vision of the user

in a condition in which the user wears the earphone. 2. A power-sourcel ess
term nal qﬁﬁgIﬁg_a communi cation system which has the power-sourcel ess
termnal o ér including photoelectric conversion neans for receiving
an intensity 50 26 May 2006 nodul ated infrared optical signal and
converting it to an electric signal, and voice output means for outputting
the electkic igmaveconvariced dys s dmphetloglsest rirc L£LaBRighoBatARANS i N
the formof voice, and a transmtting station of a circunstance side, the
transm ttihgS S8Rt 6d Ghd?a®i ng transni ssion neans for sending the infrared
opti cal S|gnaltﬂggl s _inten nodul at ed dependi ng on ggaﬁLectrlc

signal of voice iH?%W%%ﬂ%ﬂ?%%é%%gﬁr5@5W%Q% ?gpgapﬁ “S$BreE ess

term nal; M@E@é@eﬁﬁ%iﬂ?%&%f@ﬁ%@aﬁ@rf@)f’%e&éig‘i 3 dnt YReenls t4hi ch a

solar cell as said photoel ectric conversion neans nd"a speaker as “said

voi ce out magdwkahsdaiefassenblogd ical astandl 3ndThenpewsri-rs@uriceless
termnal as clainmed in claim2 further conprising anyone of an earphone
and a headﬁ%%ﬁ%?lc signal, and voice output means for outputting the
electricsignalconvertedknrsaidphotoelectricconversion
means in the form of voice, and
a transmitting station of a circumstance side, the
transmitting station including transmission means for
sending an optical signal having its intensity modulated
depending on an electric signal of voice information to
be transmitted to said power-sourceless terminal;
wherein the power-sourceless terminal is a earphone
type in which a solar cell as said photoelectric conversion
means andaearphoneassaidvoice outputmeans are configured
~as one unit so as to be directly connected by a conducting
wire for connecting an output terminal of the solar cell
and an input terminal of the earphone and a surface for
receiving the infrafed optical signal, of the solar cell

has a same direction as a direction of vision of the user

in a condition in which the user wears the earphone.

2. A power-sourceless terminal used in a communication
-system which has
the power-sourceless terminal of a user including

- photoelectric conversion means for receiving an intensity
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4. A power-sourcel ess ternmnal used.in a commnication system which has

- the power-sourcel ess termnal of a user i ncl udi ng photoeléé@ﬁ#&?&ﬂénver5|on
means for receiving a part of intensity nodul ated infrared optical signa
and converting it to an electric signal, voice output means for outputting
the el ectric signal converted by said photoelectric conversion neans in
the formof voice, and reflecting nmeans for receiving another part of the

|nten5|ty]ﬂB@Hﬂéﬁgﬁ-Pﬂﬁ%ﬂ¥ﬁﬁ{ﬁ@?é§ﬁ15?gﬁ&ﬁlaﬁﬁdEQQRY@%ﬁdQ@@@HﬁﬁIannlng

it, wherei ur termnal .is _pas an

intensity % gg? %ﬁggr gd %%Icfgg)llcesf)&ﬁgluti weg@&%&gngg%mgﬂ& rﬁq 5&1?&“ on
sent by t h@lé'@@&l'd:p@ﬁgné@fé@ﬁﬁrb@"ﬂ;e@%yss?éijd iﬁfd’@&él@@t%@"é@n@etrrsﬁw tting
station of the circunstance side, the” tranSmtting station including
transm ssilpmansans ﬁémegémdmngftM@maé;aand optical signal having its
intensity nDduIated depending on an electric signal of information to be
transmitted to @shfanp t%ﬁﬁw%@ﬁéé@ﬁx%ﬁn%a¢lr§H@%¥%Q%%l%iﬁ@rsﬁﬁﬁion of

s LTBLENSR S e 1860031 b1 00 el 10, Ll ol 0
TefleCtlngﬁﬁﬁ@mﬁgoﬁheséh¢ﬂ%¥@ﬂ @@ﬂi@ghe§§dﬂﬁmnﬂﬁﬂln@nﬂts intensity
modulated depending on an electric signal of voice
information to be transmitted to said power-sourceless
terminal;
wherein the power-sourceless terminal is a card type
inwhich a solar cell as said photoelectric conversionmeans

and a speaker as said voice output means are assembled in

a card.

3. The power-sourceless terminal as claimed in claim 2

further comprising anyone of an earphone and a headphone.

4, A power-sourceless terminal used in a communication
system which has
the power-sourceless terminal of a user including

photoelectric conversion means for receiving a
part of intensity modulated infrared optical signal and
converting it to an electric signal,

voice output means for outputting the electric
signal converted by said photoelectric conversion means
in the form of voice, and

reflecting means for receiving another part of

the intensity modulated infrared optical signal and
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information anal yzing neans for analyzing the information in which the
~user sends fromsaid power-sourceless terminal in accordar®®May 2606t he
intensity of the infrared optical signal received by said |light receiving
means; wherein a solar cell as said photoelectric conversion neans and a
ear phone as said voice output neans are directly connected by a conducting
wire for conpecting an output termnpal of the solar_cell and an i nput

t er m nal 0¥e£ﬁ8CtégﬁbH5ﬁe; ?ﬁ?%%l%?l%eppwﬁﬁﬂ%94¥§%;%?éfF@E@Hﬂﬁkf%%eet as
said refl ! S ~ar 1 . p. i t.. for
Sendi ng. ard TeeaivT oy CRETI Far e ot et T o a0y HAr Ea ke aRE s

sendi ng arsl geati i rg-ddedantear £dh52n 26rvay 12008 copt bgat hs @ uipdn
installed to_a conponent for wearing it to a year(s) of the user; and the
ear phone, ¥HEl8stdrroeldy andithaafdiariviey| meensipe sheet are arranged to

forma unit in _sych condition that , a surface of the solar cel|l for

recei ving the i%??a%%?fnbtﬂ%il&% stg C%i]{]d:%é? SUrFQeRs Pntcﬁesllgﬁ"or%@ﬁ ect
type sheeuzggﬁsmggkggﬁjig@aﬁpgni@}ﬁgﬁﬁﬁ&ﬁgtical signal direct along vision
of the user. 5. The power-sourceless terntnal as clainmed in claim4
wherein the retrorefiestsihype isheeicsusr sordsdhei 58§l ahe delfrdredhe

conponent for sending and receiving the infrared optical signal of
earphonet%&ﬁ#@%#nﬁhapﬁl having its intensity modulated depending

on an electric signal of information to be transmitted to
'said power-sourceless terminal; and

a receiving station of the circumstance side, the
receiving station including

light receiving means for receiving the infrared
optical signal reflected back by said reflecting means of
said power-sourceless terminal, and
information analyzing means for analyzing the

information in which the user sends from said |
power-sourceless terminal in accordance with the intensity
of the infrared optical signal received by said light
receiving means;

wherein a solar cell as said photoelectric conversion
means and a earphone és said voice output means are directly
connected by a conducting wire for connecting an output
terminal of the solar cell and an input terminal of the
earphone;

the solar cell and a retororeflect type sheet as said
reflectingmeans are arranged on a same plane in a component
for sending and receiving the infrared optical signal;

the component for sending and receiving the infrared
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6. A power-sourceless termnal used.in a comunication system which has

_ the power-sourcel ess termnal of a user including photoel @8M#c2@8nver sion
means for receiving a part of intensity nodul ated infrared optical signa
and converting it to an electric signal, voice output means for outputting
the electric signal converted by said photoel ectric conversion neans in

the formof voice, and ref.lecti ans, for receivin not her part .of the
intensity %%EﬁFgﬁeﬁlﬁﬁﬁﬂaﬁﬁbl q%%gfégiﬁﬂa? %ﬁmPOPEP%e%PFnﬁePFSJMhéﬂbin
sai d powerySOoHr ¢ehLesss it &5 pak L1 POssifl e to change, the intensity of

said infrared optical signal in accordance with information sent by the

user upon ref |ttt iearplbynsaitthe ebllect ¢80 1raadshebde 26 rvhye 206 & ype
transmtting station of a circunstance side including transm ssion nmeans

for sendi Rf'eRE RAFr AFE@TERG d? EPHRaR HAditng N ©319htaoisdt §ieodihatted

dependi n el ric signal of .information to be transmtted t sai d
Coner - sout IR SE b s AR e T gl et Ly S oh i ntha e Y ehFdta e oi de
i ncludi ng 544981 aﬁaeiavigwrf@@@sokoE;hreeqe%tv'fagegﬁ%atnftr@eedshggki ¢Qy. si gnal

reflected back by said reflecting neans o sal d power-sourceless term nal,

and i nf or et f bacanalyzhegi mEaasetioopanalayz sagnidlediirafar aabnenvisiwmi ch t he

user sends from said
of the user.

5. The power-sourceless terminal as claimed in claim 4
wherein the retroreflect type sheet surrounds the solar
cell in the component for sending and receiving the infrared

optical signal of earphone type terminal,

6. A power-sourceless terminal used in a communication
system which has
- the power-sourceless terminal of a user including

photoelectric conversion means for receiving a
part of intensity modulated infrared optical signal and
converting it to an electric signal,

voice output means for outputting the electric
signal converted byrsaid photoelectric conversion means
in the form of voice, and

reflecting means for receiving another part of
the intensity modulated infrared optical signal and
reflecting it, wherein said power-sourceless terminal is
possible to change, the intensity of said infrared optical
signal in accordance wi_th information sent by the user upon

reflection, by said reflecting means;
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power - sourcel ess termnal in accordance with the intensity of the infrared
~optical signal received by said light receiving means; whefdylsy 2006
power -sourceless termnal is atermnal of a card type in which a solar
cell as said photoelectric conversion neans and a speaker as said voice
output means and a retrorefrect type sheet as said reflecting neans are

as cl ai ned

assenbled in a card t body. 7. The power-sourcel ess term nal

in claime, fﬁ?ﬁéP%ﬁﬁa}}r%%& IMyPB R BFELERF IS AR Sditf Al Ré4dIRche. 8.
The power - sour cel ess g8 gnalks 5idh, ayante sl A Bnd- {he GﬂwéfggeaonprISIHQ
optical intensity changing neans for changing a 1ntensity of a infrared

li ght wher@bbigeaai sSgrarle lcapsnbatied iihteers 08 ¢dmvessel t davisgeadiinght
transm ttabl e and el astic conponent for incoming the intensity of a

i nfrared 19yMRD iskChr {essebnadd offod ndid nred hjo B84t @ o dvhlyr 2008ittHed rtfor ar ed

light to outside of the vessel, a light ransm ssion ratio in the vessel

i s change é%% pgﬁgﬁﬁgﬁﬂyr%ﬁgﬁﬁﬁg&Q#%iﬁ%isu?@dand thereby the intensity of
the infrared Id gBcoshiidh BRERErO B hRUEPSLhnsta TR GhANGE] eI N the
intensity of the infrared light 1s nade change via salé optical Tntensity

changi ng neans accorldigigt teocé heinofneaati porweebitvhaquste safgdar@d The
power -sourcel ess_termnal as clainmed in claim8, wherein said optical

i ntensi ty YhahgPhgShBRA refdmcdm@ddach by 19aid prf hepstmsemeanseifect or
as Sa'd “§Af§tb8%eg§%%%rceless terminal, and

information analyzing means for analyzing the

information in which the user sends from said
power-sourceless terminal in accordance with the intensity
of the infrared optical signal received by said light
receiving means;

wherein power-sourceless terminal is a terminal of a
card type in which a solar cell as said photoelectric
conversion means .and a speaker as said voice output means
and a retrorefrect type sheet as said reflecting means are

assembled in a card type body.

7. The power-sourceless terminal as claimed in claim 6,

further comprising any one of an earphone and a headphone.

8. The power-sourceless terminal inanyone of claims 1-7,
further comprising optical intensity changing means for
changing a intensity of a infrared light wherein grains
are capsulated in a closed vessel having a light
transmittable and elastic component for incoming the

intensityof ainfrared light into a vessel and for emitting
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for reflecting the infrared light fromthe transmtting station to a
~direction being nearly equal to the direction of the incof®Aday?&t and a
optical sensor of the receiving station. 10. The power-sourcel ess term nal
as claimed in claim8, wherein said optical intensity changi ng neans
further conprises a conponent for giving a change of pressure by | eading

a voice to_the.closed se he vai ce. representin the infaormati on which
the user sem s.lnffgrﬁ‘%?{ﬁb?:- %SUP(‘I&%]S €t Bfmt ‘5%3%?2{ néd 197 ai m 8,
wher ei n sai £:08hk 6ali Jhthensi & Vi £ hangi Ss QUL tube
conponent whi ch Iea&s air vi brlati on gg‘%nég@%g%eﬁ{éﬁﬁéﬁ fﬁgﬁé@?‘% \J/Cgs a
voi ce to thehtnarsnt piraty i coapandnt rebyherei ntbhe ial o ¥idWeai h oracaused

when the user gives the voice, is carried fromthe tube conponent to the

el astic 55 28 hayhiode Ravpenein, thieredyselhe isl astde cbapgsent expands
and contracts _and then, . inside pressur t he cl osed vessel , is changed,
a thickness of eer%JrﬁsEa\?esl e bhy %gd\g{]@cﬁpécﬁa%efgﬁjaﬂgﬁi £8 g9 ght i s
changed anchdi@e tv¥ A HH 88 ot 1@ 1 Q ndsh &P ' Hem ' rbi ng
a light, and the ll nt enlsi togpcolf theni nfrar egg'?[?%‘%l [ cﬁéf}%gél%%}{fggpﬁgugh
the transio ttiadl encorpeneidn whimhduwliat edse 2 seFhe, power - sour cel ess

termnal as clainmed in claim8, wherein said light intensity changi ng
means further conprises a conponent for giving variation of pressure by

- 9. The power-sourceless terminal as claimed in claim 8,
wherein said optical intensity changing means is arranged
in a light path between a reflector as said reflecting means
for reflecting the infrared light from the transmitting
station to a direction being nearly equal to the direction
of the incoming light and a optical sensor of the receiving

station.

10. The power-sourceless terminal as claimed in claim 8,
wherein said optical intensity changing means further

comprises a component for giving a change of pressure by
leading a voice to the closed vessel, the voice representing

the information which the user sends.

11. The power-sourceless terminal as claimed in claim 8,
wherein said optical intensity changing means further
comprises
a tube component which leads air vibrationbeing caused
when the user gives a voice to the transmittable component;
wherein the air vibration caused when the user gives

the voice, is carried from the tube component to the elastic
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a nmechani cal operation of user, the nechanical operation r%Presenting
information which is sent to the cloSed vessel by the user26 May 2496
power - sourcel ess termnal as clainmed in claim 12, wherein said |ight
‘intensity changi ng neans conprises a vessel having a transmttable
conponent being capable of transmtting a infrared light and a |ight
transm ssion ratiq is_constant; and faelastic conponent; and a button as

the conpon®RtPrH :wiRQQGQ Vét&ﬁ?(ﬁ EFé§éﬁF@ﬁ£ﬁ%@ﬁe@ﬁ&ﬁQ§ﬂ ¥peration
O tpel | rosnRRehal chld aReiBl IR0 HEDLSIANUNG o BT PRIEEL AR VEL A2y sen!

to the transmttable conponent the“cl osed vesse e ‘user; erein

air vibratischangead) aathiokhbssel BBhec 1 SHSRREHe DY 1bAg 186 haritcaln
operation in which the button is pushed, thereby, the elastic conponent
expands arff tdorpatts iagdl {abs, 15 wiategpdeysltdcot rehendlsosienh vedsied i s

h d, a.thigk ft | d | | di i 56 26. May 2006
changed. "2 fknese,of che ol obediesoe el ong.a diech| on 86 26 iy 2008
the grains;feenalsqs Bicngna {4 80Lreand; leec wh@%eflnﬁh:tta}'ls?[{it{g'glﬁcg{ilgr l'i ght

which transmts though the transmttable conponent, TS no
transmittable component, is mecdulated.

12. The power-sourceless terminal as claimed in claim 8,
wherein said light intensity changing means further

comprises a component for giving variation of pressure by
a mechanical operation of user, the mechanical operation
representing information which is sent to the closed vessel

by the user.

13. The power-sourceless terminal as claimed in claim 12,
wherein said light intensity changing means comprises

avessel havingatransmittable component beingcapable
of transmitting a infrared light and a light transmission
ratio is constant; and a elastic component; and

a button as the component for giving variation of
pressure by a mechanical operation of user, the mechanical
xoperation representing information which is sent to the
transmittable component of the closed vessel by the user;

wherein air vibration is carried to the elastic
component by the mechanical operation in which the button
is pushed, thereby, the elastic component expands and
contracts and then, inside pressure of the closed vessel

ischanged, athicknessoftheclosedvesselalongadirection
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26 May 2006

of transmitting light is changed and the transmission ratio
is changed by the grains for absorbing a light, and the
intensity of the infrared light which transmits though the

transmittable component, is modulated.
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