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outputtingwnggL§gU$b@I§kQ§afEﬁﬂgX@ﬁ}ed by the photoel ectric converting
nmeans in the formof a volce, and a transm ssion station (20) including

means for delivering an optical signal subjected to intensity, nodul ation
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I 1 1111 |i 11911 26 May 2006 SPECI FI CATI ON POWER- SOURCELESS TERM NAL
' : The present invention relates to a power-sourceless

‘terminalparticularlytothepower-sourceless terminal used
'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




TECHI NI CAL FI ELD The present invention relates to a power-sourcel ess
~terminal particularly to the power-sourcel ess terminal use May £506ew
comuni cati on system power-sourceless term nal being capable of carrying
out optical space comunication of readily downl oading information from an
environnent side to a |large nunber of termnal users and al so optical
space communication of readily uploading information fromeach term nal

user to the ' ' BACK D ART. I n,.the Japanese Patent
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unit has a power source and this main optical transmtter unit transmts
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information signal |ight simultaneously froma fel ephone station (min
transmitter unit) via an optical fiber.
The Japanese Patent Application Laid-open 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




optical transmtter unit) to a tel ephone (subordinate transmtter unit)
“via an optical fiber. The Japanese Patent Application Lai d283¥ay &6 10
2000- 022637 di scl oses a communi cati on systemwherein a receiver outputs a
| aser beamtoward a transmtter and the transmtter sends back the | aser
beam after nodulating its intensity in order to transmt information to
the receiver. According to this conmunication system for exanple, 15

one- { 0- e SONFANI SAld o GAR iR SRliged by anprapalely placing one

transmtter and nmany receivers In an ent p SO on. However, in
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26 May 2006 O{@ceci.ver circuit lﬁcorres | ar ge and con‘rgl i cat e(_f. Further, in the
case wher &N THMAFREE U5 Yo F'ot hed 2 B o dGRALERPY ABUF IS ke t he
| att er communi cati on, system . an optical nodul ati on neans such as a |iquid
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nmodul ati on means usually requires a power source and thus cannot

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.




be equi pped in the transmtter having no power source. DI SCLOSURE OF THE

. I NVENTI ON Herein disclosed is a novel comunication syst em20dap?@6 of
readily carrying out optical space conmuni cati on between an environnent
side which has a station for transmtting and receiving information and
user . termnals which need no exclusive power source such as a dry battery
and have sinple circuit configuration, thereby being snmall in size, light
in weight and easily carryable and wearable. Al so disclosed is a novel

termnal wthmo NOYer €9UAEEomp2R3RI @Y LTy IdW O s OPLEEBSRRCe
communi cation of readily downloading information Troman environnment side

to a termtrala fisest angbats0coptheabrepace cofrat et j opheker eadi |y
uploading information fromthe term nal user to the environnent side,

t her eby be@neyiglagser neved nadurapabbs ¢lenmgadil yiasd|liziag the

comuni cation system 26 May 2006 In order to acconplish the above objects,
accor di ng SR HGH IOy HERteBf WRhERphESe e MRURG OTPUFAREBSEs  provided a

ower - sou termm nal _used i . _CO i cati gn system whi ch has the
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means for ne@eel Wl Alkd AR5 4y Rduhalied WIdAALY OpfEEaLes gnal and -
converting it to an electric”signal, and-voice output neans for outputting

the el ect bbticeilgndlgreanveaid etohye salidgphat @) eat rd e €oPVEr sEgRaM®ans 10 in
the formof voice, and a transmtting station of a circunmstance side, the
transmttend yodbeomutmitudiemns 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




transm ssion neans for sending an optical signal having its intensity

. nodul at ed depending on an electric signal of voice inforne@fiMay ¥ 0pe
transmtted to said power 15 sourceless termnal; 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

nmeans are configured as one unit so as to be directly connected by a

conducting wire for 20 connecting an output termnal of the solar cell and

an input LRI R Of thdge €ALPBRRS jah & USRS 105, EEEELYI NG the
infrared optical signal, of the solar cell "has a sane direction as a

direction tefrmvirsd brusddt he ausemmumidaCard] tdy@dtém whieh hhe wher wears the
25 earphone. According to a second aspect of the present 26 May 2006

i nvent i on paveeres d&r ¢ bes deteamangdwert- sowrseet elsscludingnal used in a
communi cation system which has the power-sourceless term nal of a user

i ncl udi ng PASHAOE Ect+F cCeBREEFLPEN Meddiss TUr Tee@i ViRg ap 5 intensity
nodul at ed .i nfrar.ed aqptical, si.gnal._and . converting,it to an electric signal,
and vo%ceﬁﬁJﬁﬁﬁf%xnégéP?%Fe8uﬁB§FFFﬁS‘Fﬁ%%ﬁ%&n%ﬁ%ﬁ%'gﬁag converted by

sal d_phot e@lrRihit theoflvels! off BEERE 12 MedrMAlq YOLEE oaPfud .
transmtting station of a circunstance side, the transmtting station

i ncl udi ng micaaiis HEsiAtpieansgl ehesendicta ithesidid ar egnvptteal pgi gnal

having its intensity nodul ated depending on an el ectric signal of
: 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




voice information to be transmtted to said power- sourcel ess term nal
~wherein the power-sourceless 15 terninal is a card type in2aMan2@6sol ar
cell as said photoelectric conversion neans and a speaker as said voice
out put means are assenbled in a card. The power-sourcel ess termnal of the
second aspect of the present invention may further conprise anyone of 20
an ear phone and a headphone. According to a third aspect of the present
“invention, there is provided a power-sourceless termnal used in a

communi CakicRR L #M WD AABHLIEROWAIG, SOUCE! E85,LREILTAL O A user
i ncl udi ng photoelectric 25 Conver sion eans for recel vi ng part “of

intensityan ®laf My 2088alDdybated Jutgiar et op4 1 £81 shgpaktapd converting
it to an electric signal, voice output neans for outputting the electric

si gnal corer tedce dlyr sai slighafoebeckrited ¢tonverisd oshoeassetcnrtike f or m of
voice, and reflecting 5 neans for receiving another part of the intensity
nmodul at ed SO EPDP¢ERF sNghBe dedmy offf eiery i andwheféeatdaiod

power - sourcel ess_. termnal is possible to change the intensity of said

i nfrar2d Bﬁﬁpéanﬁgﬁﬁﬁe+ﬁkggc€8P8 e Bittth ot eratF6RASERY by the user
CRa" 10, Lk Bherptd SISt g TSiof RERILELLO0, ot Lo o
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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




depending on an electric signal of information to be 15 transmtted to said
~ power-sourceless termnal; and a receiving station of the28iM&u#ance
side, the receiving station including |light receiving nmeans for receiving
the infrared optical signal reflected back by said reflecting neans of
sai d power-sourceless termnal, 20 and information anal yzi ng neans for
analyzing the information in which the user sends from said power-
sourceless termnal in accordance with the intensity of the infrared

opt 1 cal Sicanaluiensh et DY rsal obl bl (PCRl VI NGNS et el 2301 ar

cell as said 25 oel ectric conversiom neans a ear phone as said

voi ce out pull dransl Brendi ££Ci hpueorreatieth by 8 th@ e2BphBic20@Bconduct i ng
wire for connecting an output termnal of the solar cell and an input

term nal eblishe eukbhond; athetosolrarf leslt taypk shetoraseshedt type sheet as
sai d reflectin means are arranged on a sane plane in a 5 conponent for

sendi ng af@% %HGKP@¢@§|ﬁ??aﬁéaa@ﬁﬁdxﬂn %ﬂ%ﬁ@# pi#eecohpanent for
sending and receiving the inf rareg opti cal, al js_installed.to a
Component CPBIPORRIT | HyF | ToROTRSy BRA( SF 51 AW et :ARERERG BREHFGHe,  the
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i n such con tion t ace of the’s ce|V|ng t he
infrared opifircaled dgedaBNgi gnsyr &%C&n%ftatﬂleed eécs of ekb@sbnbyie reheet for

‘reflecting the infrared optical signal direct along
: 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




vision of the user. 15 The retrorefl ect type sheet of the third aspect of
~the invention may surround the solar cell in the conponent26fMey Z&8di ng and
receiving the infrared optical signal of earphone type term nal. According
to a fourth aspect of the present 20 invention, there is provided a
power - sourcel ess termnal used in a conmmunication system which has the
power - sourcel ess term nal of a user including photoelectric conversion
means for receiving a part of intensity nodulated infrared optical signa

and convergid:jd-t ;25 ek i ' for
out putting 26 Nhfzzoh% ?%gngFe%F??%rngﬂgbré%%%gr ggﬁggiggﬁgqghotoelectric

conver si orcareanss idh theafior iothwoifeam v vefdectang raeaasthieorny receiving
anot her part of the intensity nodulated infrared optical signal and

refl ecti ngedans Statheretaivand powehesogacs] ess tlee mmbbnsdtpossible to
change, the jntensity of said infrared optical signal in accordance with
informati FPELMtYY inerased apsacalerictialorandyrabi gcténbedtiing neans: a

transnitti st.ation of a circunstance side includjng transm ssion 10 neans
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pOV\BI’-SOUI’C€| €ss termna a recelving statio e crrcunstance
si de incl udicegrddrgtd wege vh RgriBaAsn| Mertees) Vi tder dpohnfrared opti cal

signal reflected back by said

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




reflecting means of said power-sourceless termnal, and informatiaon

. anal yzing nmeans for analyzing the information in which t h@odMdar2@8nds from
sai d power sourceless ternminal in accordance with the intensity of 20 the
infrared optical signal received by said |light receiving nmeans; wherein
power -sourceless termnal is a termnal of a card type in which a solar
cell as said photoelectric conversion neans and a speaker as said voice
out put nmeans and a retrorefrect type sheet as said 25 reflecting neans are
assenbl ed g inCarnth d PRGNy FRe tPRUEI-HUN LR €55yt §hE1 Bal 5@f the fourth
aspect 26 May 2006 of the invention may further conprise any one of an

ear phone adrahdreadphdne. hdadphadneg to a fifth aspect of the present
invention, there is provided the power-sourceless 5 termnal of any one of
the first to seventh aspect of the invention, further conprising optical
intensity chd&¥gidgeansofar féhdhgesgest mleridie yootsantnfrared |ight
wherein grains . are capsulated in a.cl osed vessel _having;a | i ght

;ransnitt&ﬂﬁ?%ﬁﬁ?%ﬂa. ?EecbﬁpBHBNPdﬁgr? TG T theSi-Rfénsity of a
~infrared Lig idéﬁ‘%f’%ﬁisﬁ#ahg@dtkgrfi@éﬁ'ﬂg’ é%éﬁ@ﬂrﬁéggck' t to

out si de of the _vessel, transm ssion ratio’in't Vess is
changed resRONiveGdidd, ChapgReof cBiBIIULe ARhithes ebyntLhgitptensity of

the infrared |light which passes in the 15 vessel, Is made change; wherein
t he int enshepgihmg heeansffaredhbhghhg @ madenchangefia sardaepti cal
intensity

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..




changi ng neans according to the informati on which the wuser send. The

. optical intensity changing neans of the fifth 20 aspect of26t¥ey 2¢f0ent i on
may be arranged in a light path between a reflector as said reflecting
means for reflecting the infrared light fromthe transmtting station to
a direction being nearly equal to the direction of the incomng |ight and
a optical sensor of 25 the receiving station. 26 May 2006 The opti cal
intensity changi ng neans of the fifth aspect of the invention may further

comprise a conaneic i £O5 ghvbndi#,chande fq AEESSYT 6ebynLeading a voice to

the cl osed vessel, the voice representing t I nformation t he user
sends. Thesgridtcabf i thensht¥nehangiag meanshof @&\%ﬂééha aspecheeft t he
invention may further conprise a tube conponent ich leads air vibration
bei ng cauded whening he okenggi eés paeveiice: thy theadiagsai tbabke toonponent ;
10 wherein the air vibration caused when the user gives the voice, is
carried frof (HEIebe"edRPbnehhet §oike dleiesenebrpohbAt, thereby, the

el astigc ¢ nent, expands an contracts and then, inside pressure of the
closedgveggggrl%y%%gn hcgagpﬁiBﬁﬁEs§e %he closed vessel along a 15

direction of transmtting light is changed and the transmssion ratiois

ChErge o, e e o1 (abARLBL0chaLiaty N e el 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 -




conponent, is nodulated. 20 The light intensity changing neans of the fifth
. aspect of the invention may further conprise a conponent #@ﬂwﬁY%?
variation of pressure by a mechanical operation of user, the mechani 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 of the invention may conprise a vessel having a

transm ttabl e conmponent being capable of transmtting a infrared |light and

a light transniissi Diighat i Atkssd tEORHAY in@dNHen 8! 88t LReCOARRRENt; and a
button as the conponent for giving variation of pressure by a nechani cal
oper ati on afpageroft beenénhanitdcan oper atdraprisepaesenbehghianfiorgrat i on whi ch
is sent to the transmttable conponent of the closed vessel by the 10
user; wher€idRHitvabtat Fenrpaepdr biedd d ccaprb bt agfi crapempoiemy By t he

mechani cal. operation.in which the utiton i s, pushed, thereby, the elastic
conponent%Qﬁ%ﬁﬁﬁg gh%hEoﬁPﬁaét 1E0F (HASHEF U™ pF@sdtr é50of the cl osed

| i . i gk £t ) 5, al ' ti f
T anen LI a TR |3 ehingCaohng R acm Cifon PRFFBR EoCidithed by t e

grains fohomﬁﬁﬁﬁﬂﬁrﬁbﬁ-%iﬁbhg apdithe dhtensptys ofrLhey i pfrared 1ight
which transmts though the transmttabl e conponent, 1Is XDduIated.
mechanical operation of user, the mechanical operation
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 -




26 May 2006 According to the power-sourceless termnal with the foregoing
~characteristics, as for the user termnal required for the&6ddey2els space

comuni cation 5 with the environnent side having the transmtting station
and receiving station disposed, it includes the photoelectric conversion
means such as a solar cell, and the sound output neans such as an
ear phone, as well as the reflecting neans such as the 10 retroreflector as
needed, and is capable of the power- sourcel ess drive, thereby being able
to inplenent the sinple, conpact, |ightweight power-sourceless termnal.
Enpl oyi ng the power-sourcel ess termnal enables the environnent side to
take a very sikhpterdanid gur athenpoks1t-oseoeadelly stovind omdntale winflor mati on to
t he term nal ser, and to easily upload the information fromthe term nal
user, theﬁgﬁi g%?ﬁgoéﬁﬁb therapiterehitifg - varsy fTebnbBRi &Mtelptical space
connunicat'oqnfxg&en1 For_e aggge, voi ce i.nfarmati on on _an exhithion hal

t

20 or exhi ?Es FEt Fansm T §ed it PRALCE ati $CCaf FEEE VB2 T afil hear
the ingor nptdjoncfhr %%fmneﬂveers-iscp@nggbg% R pah S HYipyga variety of

one-t o- many conmuni cation spaces can ted as 0 events or
exhi bi ti onstaisiog ahlie poveivsadr Gl ssohernispl e dOr 1 Br QW &l Hg@e¥ar i ous

types 25 of information. In addition, the configuration, in which the
term nal tserpkahoedectttheci apevsityioh tbkerd ghicheasi wedsdyathe - 12
cell, and the sound output means such as an earphone,
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

- 12 -




26 May 2006 power-sourceless termnal with his or her hand _qgr by aqperating
. the power-sourcel ess optical intensity nodulation neans i RSB E®%i n t he
termnal, enables the termnal user to upload information to the
environment 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, thereby being able to i nplenent the many-to-one

comuni cat i 9HwEP3S &Q% t L0 ane- to- many commyni cation. As for
t he -opticalﬁi ntensis%!y én%%uﬁ%%ﬁ%hgﬁbgﬁg% &ﬁeoTx't 9%%@0% Ye
intensity opevhaingntdfe ld@RérloteeRARS (dhi{Ealk' MaFi ations
utilizing the vibrations g# air or the Iikef&?t e%abﬁzéﬂﬁgﬁ%6§

power - sour dee@utaliipnemedurs higisrbakletihnc ehel tieamiigal Syshamlean trduce

the 15 effect of Eoise on the light used for the communication by passing
the el ect ricCHPLRAL Usex ko npigedeinfarnakion todhe enyidmmmentiedda om t he

envi r ongent,, S§ { erm . nal i.de, through the anal og nodul ati on such
as AM O?Fﬁﬁnﬁlﬁ# %ﬁ‘e Eetnithay }Q%PS%GPE‘HJ&F s @ &g“!SAR/PaPM%r 20
PPM t her elhdeimpi wi€al Oph |'%1'Iiﬂ=£ ' i catlhopigpace. In
this case, although theapgpwe??s%ou cerrﬁeésj?ct?elgr%%{%a hefn%mﬁn%ﬁﬁgfe{@%%%
derodul at | d® beeryenichorexhilehviohst, ittiersby beling 4b3 eRYBRpIeHess €SS

drive is a&ip possi bl e 25 depending on the circuit configuration and
devi ces usédt® MERETHRTPDEl Fommpuricating spwee stpgeyhes wddui rigte it

becomes POgsichli% P tomihAd cAPL K Mo 812 Hd tose 1 On1 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.

- 13 -




- 13 26 May 2006 the power supply ar constant voltage circuit b storlng
" the electric energy of the electric signal obtained by corfdYlRy
_received light by the photoelectric conversion neans in the storage neans

such as a secondary 5 battery. The power-sourceless termnal is
sufficiently conpact and |ightwei ght even when the denodul ation circuit
or secondary battery is installed, thereby being able to keep the

2120 1110 0 SN AT BB

and 1B are each a sc

accordance vilid ¢ becpreserhdrtMe i Othe Fhllect it %%ﬂ&i Elb%%&i‘i&é ing a
circuit configuration 15 of a power-sourceless ter Fig. 31s bl ock

d|agranlshmMQEY%Fbinguthecmwhqyueﬂ|bhghnfbg'mmyuyhétbége&twmcﬂl Fig. 4
is a bl ock d|a ran1shomn a circuit configuration of a receiving station;
20 Fig. 5i& %b%’at“i‘ %u%‘@v%vﬁt@r@ﬂemenﬁasuchppeaaam@onﬂamot her

enbodi neat 0 Iess t er.m nal s ectlve Vi ew
showi ng gn 2&?%rn w?%ﬁ% 5 8PU§PQ%Q§ﬁKﬁ?£WgBﬁ8 ﬁn§#¥¥ﬁ teRtiy
power - sour C@Oﬁ&%d@h@ﬂd”ﬁighf%lg?lﬂ EvBnSPHEMNNE dURiafhtibhocib0e 2"
exanple of an application of the present I nvent

or secondary battery is installed, thereby being able to

keep 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. '715 a schematlc diagram illustrating an example

of an application of the present invention;

- 14 -




26 May 2006 Fig. 8 is a schematic diagramillustrating another exanple of
~an application of the present invention; Figs. 9A and 9B arZ MaxRCQp
wavef orm chart illustrating a waveformof an electric signal passing

t hrough.- 5 photoel ectric conversion by a receiving station when uploading.
fnformati on froma power-sourceless termnal, and Fig. 9Cis a waveform
chart illustrating intensity variations of the light emtted froma

transmtting stapjon;oFig. 10 ks a schemgatic diagramillustrating_another
10 enbodi ment i?ia 'co?d%%cg Clhr?r?‘?‘glf)r A8, ety rat ng. appthen

cr 05s- sect | enaimylevosham B R HEbH" g,fo‘it(gﬁé‘lgigéé%gé iﬂ{rgg%irits%le;mdu' ation

nmeans in the enbodi nent as Shown In F IS a ctive view
showi ng an ext effgs. BA apdenBaace @dchhe wvapkd £atmidHLRS 111y GPEHERE YN
means in the enbodi nent as shown in Fig. 10; Fig. 13 is a cross-sectional
vi ew showi n§ ¥a&efRtmref ap glestimhe calignialr glassimenehabigh neans

attached. to ical intensity nodul ation neans in the enbodi nent of
20 Fig. d510; ph%g:.oeﬁé(i’gr%\cbﬁ?@yedq N PY| PueCRIHN Gt aBioneWB&N ment i n

T ust rat  neeatrl g PRetruabael dom & ot handul cRig e ¢ LAt 2
i nvent : Olnn tgﬂgi. tﬁgli@ Jé%(a ievel atedivah chave! HalhadHSidd Prhe8hs ity
optica variations of the light emitted froma transmitting station;

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 still
another embodiment in accordance with the present

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

of optical intensity; and

- 15 -




- 15 26 May 2006 Fig. 17 is a block diagram show ng still another
enbodi nent in accordance with the present invention. BEST NODEZHIOCARRYI NG

OUT THE | NVENTI ON ( FI RST EMBODI MENT) Figs. | A and 1B each show a first
enbodi nent. in accordance wth the present invention. As shown in Figs. 1A
and 1B, the comrunication systemin accordance with the present 10
I nvention has a basic configuration including a power-sourcel ess term nal

10 10,00 o1 Dt USeF 188 By ckABUNASLUAO-REAL.P 2D\ PO, RotRat VPO

station 30 instal I N an environnen

and recei vemposliaidoh 8 GaBoRYddBE LRI LhE r d 15
(Fig. 1B). First, the exanple of Fig. 1A wi| t Eb%r esc??be@geﬁrlﬁtc’g1 wnl oad

- comruni cati on, the transmitti ng station 20 sends the power-sourcel ess

term nal 10 ggTo ical_si gnal havi ng} its intensity nodul ation in response
to an el ectP %Wfﬁ EQR oFARRE ING QURtTER INVBNTLGMsni tted, thereby

carrying out the download transmi ssion. On the other hand, the
power - sourcel ess termnal 10 receives a part of the intensity nodul at ed

optical si goEIRsmamdﬁﬁqIEMche transmtting station 20, converts it to
an electric signal, 25 and outputs the electric signal in the formof voice

(voice sonetinkigss ldathdd BpachiBhow AEialt eabbylifotinlate: oXtdywbaad
reception. -.¢8 the present invention. As shown in Figs. 1A and 1B,
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 -




26 May 2006 In upload comuni cation, the power-sourceless termnal 10

“receives and reflects another part of intensity nodul ated 28pda¢#i06si gnal
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 term nal user, thereby carrying out the upload

transm ssion. On the other hand, the receiving station receives the

optical signal f t.he ower - sourcel ess_ternm nal .10, and
aﬁal yzes t%e inlft grdr‘ggégﬁ % F%%igﬁ%oﬁala&%?P“f‘?‘%ﬁ%ﬂPF?‘“‘#?@ﬁﬁ?@mlnat‘-
ower - sour cébassceieegidiad \ ' ' '

gpt I cal usi gnal , ?her eby Cg%?;—%ﬁﬁﬁlﬁégﬁgﬁﬁggfﬁ%ﬁgg%@%g%?ﬁ&?ia%Eéﬁ

exanpl e of ¢P§iceR gibnaietrtaasniitakd by tHewt@admeerIwy sehitedn dbe
transmttin tatiqon 20 sends 15 the power-sourceless termnal 10 an

optical sigf3f Mediddes sthat épsengifotwitihbe optiesdomsiaynal st etket ric

si gnal f ' rmat.d on to be trans ted, thereby carrying out the
downl oad t r%%glméggtﬁg?% aﬁ{:eqr%t"iluﬁ? ¥ohR, theelnforglattdnn @riginatedi nal

10 recei vesby hehknt@igiiya 20 8R¢Ul éw-éi sqnal _t.r m 1 t he
transmtting station 20,acolr11vert'sq%ht%q{o n(g%lk'g?tl?} qs"lhé?\\gﬁ? 'éhg‘% puts

the el ectrittrangmaksiion he diorthef ovRbeehanlter ebie CReERiRA nPWtdHfon
downl oad reception. |n upload commnication, the power-sourceless term nal
25 10 recei hvesr éhee@rtiealugignal ixgf Lechedotadk afromhtheecei vi ng

- station 30, mpdifies the intensity of the upload |light at the
reflection |°3‘P%%g§$8§ﬁ?§'%§ kegpinal .yLO, 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

- 17 -




17 26 May 2006 information originated by the term nal user, thereb
~carrying out the upload transm ssion. On the other hand, tAdMaed@oing
station sends the upload |ight to the power-sourceless termnal 10, ‘
receives the upload light 5 reflected back fromthe power-sourcel ess
termnal 10, and analyzes the information the termnal user transmts from
the power-sourceless termnal 10 in accordance with the intensity of the

1 Torence botsanm g GhtaThatda i oh8' PRERERY vdf . Epo2RE S oun ond

and upl oad carsiyvdresf outh thieg upldad Hrasie! $&£6nin Eh%hé%tlg(@f han?l, b
e

power -sourcel ess termnal 10 of the exanples in Figs. 1A and 1B w

described nbhe FesEirtigag| gtakionl Sdraks athasipdobdl Dighbi €6 ghe nount ed
an optical sensor 12 such as a solar cell for the photoelectric conversion

of the optiREFeL-§RHTGetRTEnterminad il nrevaives the updvad light

t f ' flect | at flecti heet
Tor refiectrabLpkred baty B ind pypstacthdeltse: fhrminel 18" faRd "
recei vi ng sankhii9ted0thbin@dédtabn %@lee%b&lﬁﬁgga%@lét% %Mii:g%%&ﬁs

electric signal fed fromthe optical sensor vol ce outp

det achabl y thenpowet -sourtme tess njetPinad d Cowestebrdanda &t thde

transnittjgﬂnﬁéatLon 20 and receiving_ 25 station 30 have a singl e-piece
RALLEs 3g

construct i ofi e uplead biti.g therehy opriyingentortide (Fig.
3) being  ypicad reception.
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 -




installed at nearly the sane location. This is because - 18 26 May 2006

. since-the optical signal transmtted fromthe transnmtting 26y 29 20 i s
reflected precisely in the sane direction as the direction of incidence by

the retroreflector 11 of the power-sourceless termnal 10, the

~light-emtting s position and receiving position nust be set at nearly the

sane | ocation. Thus, the single-piece construction in which the domnload

and upl oad shggéet kN co t W th h| S

t he configuration thf‘e bg@ﬁtca?gglgﬁgl g?égl%{cltﬁ%di Ef)’g‘rgﬁlgaér?%s?‘?' &Mq and
to receive tmti@ﬂtZBemQrﬁéfh.\ed@e@ ££98L4 5 inPMRY s%lh'écéifééttl%rrf“ nal
10. The power-sourceless termnal 10 has a cifcuit configuration as shown
in Fig. 2, faf theaddinection rof udesideheeopyitiad ensorefd earttbat e e phone

14 dlrectly onnected 15 thereto via a lead. In the circuit thus
confi gur ed, tﬁ’rﬁa PO#eT c8PuLerdss s sttermingds lidhe the eh’sghj?"ﬁ!ﬂdmfaﬂw opti cal

signal tgan te._g? r nmttln station 20, and__drive

ear phone 14%33%% 8 e%ﬁ%{@réﬁapoﬁf" dl?c‘,]eﬁ'usgy%fahﬁeﬁhﬂf:o@?@fﬁ'ry &'?‘e
conver si on, sty enycéeﬂéﬁduorﬁﬁst e £18616L 61808 Voot IOC AP, |1
this case, the earphone 14 is driven by an conponent conveying t

i nf or mat i onWthgndthw dérnloadi mnd hep Dfadospatenttidel pghtCcdansasor 12
produces at thiasama time._In other words, the voice output is achieved by

the power - s3TPdEMERteRhde IRyt whthHehie domtdeemonfiguration

of Fig. 1B, 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

- 19 -




On the other hand, the retroreflectar 11 is used only for the§g$load.
. Thus, it is not connected to the optical - 19 26 My 2006 2ept002 and
ear phone 14 for the download. In other words, it demands no electricity.

When the optical signal (Fig. 1A) or the upload light (Fig. 1B) is
reflected back to the receiving station 30 by the retroref lector 11, the

termnal 5 user can nodify the optical intensity by placing his or her

hand beforeg t404 | t opti_c ath entirely
or by half. Tgah%r({f%g%ﬁ lc':"‘[%lh r%%%%ﬁ f%%rétﬁg‘% #@&niln%%rde’spgﬂﬁ%%jtpgﬁtﬁ%r Ber' s
own intenti dratiemantier et 508 UG B9, SHIREH | e YptESaP sNhataprygly the
10 optical intensity to be sent back in response to it, thereby enabling
t he upl oad fAdn8Fi t&e arpbeatdhbighte(FignalB)i héarefleoted bhekt tosthg any
power source, |nci.dent as for the exanple of Fig. 1A the phrases

I 1y,
"recei ves a-paftvotd ﬁgaiyﬂiqncap by &he rahgorsfdestoniill , 1thpimoeinalric
conver sign eqf " S feceye not her, part of the optical signa
andr ef | e5gt sﬁlgtg'!:r r?r:egnﬁ{z%el#)gl ﬁéﬁ/\é\n %8%1 rz'1’3’1 ,t?lﬁﬁlhfr Hﬁ;{r 1:’319‘:53"511g FsOBf
receiving therohuh@lbe 3 Saathborsitai Al PELERE 1NAled N OOELABE tgSOr 12
can receive the optical signal with its recelving surface. econd, the
| atter phra@Rtisadspathrentiveiy dircbpMarfl Gagrglingoostickhe@maxignt that
the retrorefl ect 11 can receive the optical signal with its receiving

r
surface iyﬁ@%ﬁﬁgéﬂPI§QﬁTQ§EP%§?i@& Wwhswsends pwa drdismtienad station
20 has a cifgHbimGIbhIYSHIChs selection of YES 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 generator of the information to be
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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 gen@ﬁaM@;Yz@ﬁ t he
information to be - 20 26 May 2006 transmitted to the power-sourcel ess

termnal 10, and a well-known apparatus such as a m crophone, tape

recorder and information processing unit is available. The control

circuit 22 is-a circuit for nodulating the intensity of 5 the optical

si gnal genegaled g S 2 ontrolling the.light source
23. For exanple, n%teflgﬁt gﬁs?pf %Lrir{ovgeﬁlfa%?g%cggﬁsrso&%?m?ﬂ@ioﬂjpi'cﬁn i Ynal _
can be carriedl-Giowy ¥PparagubnSueh ¥e WohliddegHodde dd98trs0UFAR 23 1N
response to the voltage | evel of the voice signal” generated 10 by the voice
gener at or 2andthef prgatt isouprec2® sjene uatids i stdeal i ghleundehet dentedlr ol  of

the control c¢ircuit 22, and can control its optical intensity in response
to the freGuERytori4 Hesidf SLrENASN fog modudasing: dde Antenrsityght

sour ce, 1,C ‘ S Lafrared light-emtti 5 di ode capabl.e of
emtti ngsap?g}r%?y%gﬁ% tslfgng@agpmregt a\stOrti'ﬂel 3'%(9]‘%% FOPRGEdi%GdeY t hey
can be arrayefAtirolilnGi®ane 14 | | $1% ensy i,%n&p r | .t.he
~transm ssion dist anceg}requi:l?ée}gl? bIbgwac(? |:‘t'5'|'oni,;lb%'ate 'S pfizé;’f ggggﬁle%%gﬁi:gvi de
- the light gJeodudaziom tdonteodli o€cthe optscabasiyhaledard ibw Cortiaht is

sent out in _a specified direction., To achieve this, a configurationis to
be consi der®Yti RYWNRLY g | tlydt dBivet vied tage cef cthei diighd sfoumceER3ar r ay

(s placed Af rb0e it RNV o 2t afe Bl ST LY b LR 2P DL I C refl ection

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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surface. 25 Although the transmtting station 20 outputs vaice using the
~light in the present enbodinent, this is not essential. F@ﬁbéﬁb%$We,
according to the application 26 May 2006 purpose, the voice generator 20
can be replaced by an information generator suitable for the output node
Such as an audio and so forth. The receiving station 30 has a circuit
configuration 5 including an optical sensor 31 and an anal yzer circuit 32
as shown i n,Fi f e | e.. _The exanp of Fig. iB_further includes a
|'i ght sourcgﬁ?gpégﬁt#ﬁ%gégﬂgeugﬁ&ﬁfé%95h%8 PRE iFﬁRIQ%ﬁéogyéf“}eceives
the optical iaFpRdlatich heesePhtBY LhS Hd1S 6f'ﬂﬂesbﬁkpﬂf:Hb§§dsﬁ85|60t6d
to by the power-sourceless termnal 10 (1n the case o Ig. 1 , or
recei ves thasuphoamidighandosbefeetth.by the receiving station 30 itself
and refl ected b*gthe power - sourceless termnal 10 (in the case of Fig. 1B)

and then carr{B& F@CeiHagpirdiadalernt3? chasnaecironidf cond ignirationi gnal
sensar 31, a photodi ode or

to out pyt l,ectric signal,. As the aptical

an imag§ pijtgﬁggugel\%ﬂgcgnf 8Ptgc@a-\!'rr§fe£1£ﬁ%r appland Bt anR 1 ¥zes Gl esHiksBénal
phot odi ode @& ray nyigl e 4US H}&i“‘ lyz Ci It 3 | yzes, t he

I nformation trangﬁhﬁt tlg}d%g y t4ﬁe%t§7§:er 0 ?ﬂg‘pol\%fel?- g%{%#ﬁgéees%’sta{%%{ n;? 10 in

response 2(fuvthes dnediudes s NBGhBUEBUErdd IBE EemPRLigd tIRNSA1Sda For
exanpl e, consider the case where the user sends, that 1S, uploads to the
envi r onnentl &g t hBhereptiealonengaor 8d rheedatest tihen opft itdeel isgmaht i on

transmtted. t he
q:o Obé sent by the transmitting station 20 and reflected

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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power - sourcel ess ternminal 10 by the nmanual ON OFF operation 25 to indicate
" YES or NO As described before, the optical signal or upl &My HH6 which

bears the intensity the user assigns thereto by the manual operation is
reflected back. - 22 26 May 2006 Thus the analyzer circuit 32 anal yzes the
optical intensity to restore the selection instruction information about
YES/ NO sent fromthe user of the power-sourceless termnal 10. In the

0
anal ysi s, the ' i1 rLine YES . ot by, co ring
t he vol tage | e\;ﬁgﬁhé?&g%%jréﬁgc %?%“Eé@rbgfﬁg‘}‘%&a’tzﬁﬁ %PPO?Pfﬁ‘éggp}‘ﬁ% gggﬁsor 31
with a predetendgiesice t Bhes kel o] o id8eraRdivyd %&féfﬁ&’t&%na%%o‘?*ﬁ put in
bi nary notation of OV OFF, or can be output in the form of a signa
represent i n§ES{AQ sendnfronf thecus et wrfrathieopok@ - irtai ek tseninashes to

transmt in gccogdaﬂﬁ?e with the application purpose. In the foregoing
case, they ¢8n BB fRalysise the anslyzensinauwit 8ddeanidgkermineoi ce
si gnal rgepr nt.i Y for.exapple. Therefqre the interactive |,
conmmuni cflt i gﬁgbgknmggnEglggm%aéhggrgﬁﬁeﬁ?}:gﬁgg iﬁ&"‘ﬂséﬁ 3‘?1{% elgcheic

i mpl ement edshynadangt pueierim £he opei €M sealdhsit wig:g{)% g' é&frﬁnf?eghe

anal ytical result signal, the transmtting station n-trans
downl oad i ntbreshiodd catespormhaganbd yualasd réshdtrEre) duguNOLAN the

f or egoi ng ggse% transmtted to 20 the environnment side by the term nal
user. As foriRAEYpHEAEIRR Rf cON/OFFN vt Gan ukedonfiputie ircdrhminfeami on

systemin aGeog dangg W La fhe r{fefr?gtthe 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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I nvention, 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 R6ManZt(6n t his

case, the card-type power-sourceless termnal 10 with reduced thickness
and weight can be inplenented by thinning not only the casing - 23 26 My
2006 13, but also the optical sensor 12, retroreflector 11 and speaker 15
I ncorporated into the casing. To achieve the card type, it is preferable

to enploy a | ar_.cell a recursive reflecting sheet as the optical
sensor 12 and 5T HP&@&&{%&Ptﬁqa t88LS bt Hust e hRPTredd@ctar ddnangel ude

both the eardfiiead 4 sinfh ; rlﬁﬁ%i an garphone-ty
power - sourcel'ess term na?agg)lﬁgﬁggvﬁq% ilﬁlﬁg. \ ‘1¥§£%Pg(5 pggsggﬁ%gv?hg?le
power - sour celaass typa) nak i@ RORErap1E @o @nigldydssSsanalo karphang 103,
a solar cell 101, and a recursive reflecting sheet 102 integrated into a
si ngl e uni t Fa@mmsspecrefdeaidting shkdebtasi kheopipitctiatal rewmsserver had ng

the recugsive reflflgéi ng sheet 102 pl aced around the solar cell 101 on
nearly the SEHFURFLRELPT Ll ackedsiePrhousthat fawminal samingdudg t he

ear phone 1034 +tH&Hd %ﬁrf)ﬁ?)ﬂie;’iln@ gry&fgﬁglgkg%f Itlgg't solar cell 101 and the

l'ight reflection surface o he" recur ing sheet 102 are

di sposed such tRaterieyivé ey, o0 iqthdid Ot gpel HiwePL E66-68RpkLUCt i on
and face in the direction o? vision of the tern1gg% user mﬁen %g t he
terninal uséeTwdmes tdm shophorim Fiyy. Theitealiswalpossibldes Dhky the | ead
(not Shomn)p%%gg?ggd]céféggegeéggnal 100 shﬁwn 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
oﬁtputterminalofthesolarcell(11a)andtheinputterminal
oftheearphone(12a)withoutapowersupplysuchasabattery
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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output termnal of the solar cell (1la) and the input termnnal of the

_earphone (12a) without a power supply such as a battery f@ﬁl\éﬂ%% t he
earphone. (12a) . This is because since the 25 electric signal produced by

the solar cell (1l1a) directly drives the earphone (12a) to output the

voi ce as described before, no other dedicated power supply is required.

The - 24 26 May 2006 ear phone-type power-sourceless termnal 100 can

I mpl ement |ttab|I| nabl.i n user
exploit the | %?;er Acti %ﬂbm cﬁ?‘:‘aﬁ%eﬁ?? t}tﬁhﬁ? rpjgaiegepft is
obvi ous t habuy@iriels tetitin £1 ﬁﬂeta?@m&tg%c’éﬁﬁ ;Li%%; chel EbhAiAaT 0635, L he
ear phone-type and card-type can be appropriate sed i n accor ance W th

t he environhenexmioiﬂutheaﬁh&mnaﬂﬁim@ c&hﬂuﬁ@@&ﬂi@m withheheonuni cati on
systemwith the io foregoing configuration will be described when used as

an |nforna?PHH@Qﬂﬁ%ﬂﬁo$l@ﬁhlblts of a nmuseumas shown in Fig. 7. In Fig.
7, an e |b|t|oE | 1. 2Q0 of eum has exhlblts 201 and 202 such as

pi ctures hung of GitsCREHPYS tﬁﬁ%\)’éa’f% ug hynss ef ddie pRwerysoureelass
/receive stesiminals 20drnd A0k & eﬁhaﬁg E@;e %rnQi“té%f"cg {%grggfla n about

the exhibits 201 and 202, respectiv ransm rece Fons

203 and 2o4appxzep1ruatrel§amme@emraa@@dsﬁdaiac(ﬂqth Ihe L YOMRENEt or
i nformati on about the exhibits 201 and 202 in advance, and have their

control cir@RPlication @umpyose.control the Iight sources 23 (Fig. 3) such

that they emt
y The operation of the 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
statlons 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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the optical signals, that is, the intensity nodul ated optical signals, in

~specified directions in response to " the levels of the voi & MagyHalos of the
voi ce information. A visitor or a term nal user 205 wears the

ear phone-type 25 power-sourceless termnal 100 on his or her ear.

‘Accordi ngly, when the user | ooks at the exhibit 201, or turns in the
direction of the emtted optical signal in - 25 26 May 2006 front of the

hi bit 201 | f . 1h | ar cell 101 of th
pover - sour cSTRLE P HhRapatg LY 28L. Eiarkoht rpgndinia rstctaceseati ons
203 Thus, the spaWR! cedl CRYESSE! EhE BRlwelOhd g8 o ikl fita POl db CO! !

s 101 the optical signal emtted fromthe transm receive on 203.

As a resul tfaskent ¢warddiss teelnsmDl/ aceios seatibhe PHSL OSTREL! | €he
conversion of the optical signal received, the voice information on the

exhi bi t 201PPYerr&ougedes sivemutpal F0bhmeded vess ptidiethe3solar\eblt he
voi ce irgforfgiigﬁ inﬂglrei, “Do _you want another _piece of information?" at
its findl sectione YRe'teer SigRaL &AL LRA fremyEhe Thranrmist /gngeive
answer "YESS m recursive reflecting sheet 102
of the pow&ifésl{c:)grgge%ggé {%%rﬁ&j%gs%gg ﬂgt??ltégﬁ’? ﬁeotiqﬁlﬁe:glg ]eﬁtctaergr*?%m t he
transmitti rautt sheophd® dedwhtth18ecopivieddion e880thdl oft idigL r ££6hu1nd
station 30 for a specified tine period (Fig. 4). To ndke a negaflve answer
"NO', the J¢eiviad.thbeopdisze isnfoxnartdidrecdrdthewexthibiet opolcak sensor

31 _Of the rreéﬂé’éﬁ‘geat %Elido%u?’t%uii: rr%rxe.ginatt%ley é::l.jl)gg\ﬁg 3%3

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 thelight totheoptical sensor3l by changing
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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20 interrupting the light wth hand, or preventing the transm ssmn of the

~light to the optical sensor 31 by changing the reflection28d§ee2606
Incidentally, the term nal user can upload sone pieces of intentional

i nformati on other than "YES" and "NO' by interrupting the Iight twce,

three or 25 four tinmes with hand at short tine intervals. In the receiving

station 30, the anal yzer circuit 32 (Fig. 4) conpares the voltage |evel of

t he el ectrl | aIf 1%6 Va 2006 output fromthe optical sensor 31 as

i || ustrat ed ' rlfg Thh GG P ﬁ?@&e?@ﬁﬁ%élt ReedfAdiup pptiedain Fidst r at ed

in Fig. 9Bgho e as {o the

visitor as foll W%h a égégép %ﬁcﬁé’?d x?a Yedy |ch:gﬁléﬁﬁf’£8fieﬁper

t han the thF&stOI% t\oahia@cep(:-;ﬁwem 1$8ianaghuz O ta 3% FEasT £ e time
period in which the |evel of the aelgc%rl o gl gﬁggbfl?# S %2? Ltk’lhe P?i?eshol d
value. |f tRE s it torreapefiodd dws greateexampae .t he specified tinme
period, the anal er_circuit _32 io nakes a decision that the reply of the
visitor 3s " YES' rsherpanelectarie sdignasl grgptemethan tharthreshoidshol d

Uhe evel of he SRRRRHC Ry nSHon gee SORSEY 1ol (MPBENUISF V%t Ime { he
anal yzor cipeu s 5 Mot he bk BILE EheRPRELrIS SARaIE AT Re o,
"NO'. Accothertdneshdbd sredivs on, T hheam@éwﬁédﬂ:llmfelpbr&%d sonjrduiesrt he
interacti ve downl opad as follows.
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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(1) I'n the case of "YES', the receiving station 30 instructs_ 20 the
“transmtting station 20 to send another piece of voice inf 1E8 by

using the light that is intensity nodulated in response to the electric
signal. (Il) In the case of "No", the receiving station 30 instructs the
transmtting station 20 to halt providing the 25 information. |nstead of
the receiving station 30, another control station can carry out the

i nstruct | ipg.. 27 .26 May.2006 1 n.thj . the visjt ~th

torr nal user 205 SBAFIAY - (R VAFARORCT IS bORBANEd HEeT A veRRiAg 100
e Fing: iy g : . it

501 or 204 11 paTRHORE LR PRI AbOUZ BRI K PE I aR) PofRRI TR0 "

station can toetke voidddnifolaaticon by 69V IR Bigarad desdrePexnieds | i ne
of wvision is directed toward the transmt/receive station. Therefore

instal ling 293 @1394 &n thenexwhibitéonehadtlati ons 203 and 204 enabl es
nsmt /[receive stations 203 and 204 to nake .a

the plurality of _1o0.tr.
Sior® as t o&\%f"@ﬂ% mitd¥e EXansnih LeeeRd vesetatdon eapr 886RiVe This

deci si on
makes it poggkbl ' i em  that can.offer. nore
i nf or mati on appr%priate %éu€%8ﬁtgg%rggkﬁﬁéggp}ﬁ%géF%¢5e REFel PRy Ofg

shows an applisdan ds aitdete@OUBWATrGRY SYSh MM/ HaGhe ast 8€8bhNo

function. In the exanple of Fig. 8, a plurality of transmt/receive
Therefore installing a plurality of transmit/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
thatcanoffermoreinformationappropriatefortheterminal
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,
andtheterminaluser218canbelocatedbythecommunication

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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stations 211-217 are disposed in the exhibition hall 210, and the term nal
~user 218 can be located by the comunication 20 between t heop¥iay 2§06ty of
transmt /receive stations 211-217 and the term nal user 218. For exanple,
the plurality of transmt/receive stations 211-217 are placed in such a
manner that the emtted direction of the optical signals of the
transmt/receive stations 211-213 becones 25 perpendicular to the emtted

direction of .t [ ignals of.the_transmt /receiye stations,

214- 217, thié?e%?f%i%%k%ﬁ@%tl&mr oﬁj&#?g%c%{g’ef (e (ke Frhapludsen i and
28 26 May 200orduardé it han iS4 t a t j . in
accor dancg with the I%%ﬁﬁ%?{égﬁ??%g}% e, %‘ﬁ%ﬁéﬁgg?hg&ﬂg%g#gﬁ%ﬁest ory

of the ternineatiser hiktomkes thetassnbhal tSeproMg fakidici tasoEsabieser
with further suitable 5 information. To handle a plurality of term nal
users, the t8pProyide ghhestezmdnadr useri wdith duatther ngnatabders can

have differ vel engthg,so that they can be transmtted and received

i ndependr’entf@%oﬁg%%?‘ggo?%%%@@@q EtPiﬁr‘lasurﬁiﬂé’faﬁﬁﬁmlﬁﬁla‘ﬂﬁﬁiféat tbe 10
of the commaipt§ahilosi t ' r i1k resent . invention. The
present invention is. ﬁlr%tl%?#bgggﬁS%agﬁécﬁf#%gghggl ?%%%ﬁﬁa&xﬂﬁﬁnggaPl)
Provi di ng éhavgnibAfdrenthwaire lehatae &d faatt Ehb?ncaﬁ% "t%éi’ﬁi‘gtﬁhat Ion
enabl es a reader wearing the 15 power-sourceless termnal to hear the
~commerci al #Rdshgeeized nindepandently.

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.
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(2) Sending out nusic instead of the voice information fromthe
transmtting station, for exanple, é€nables the terninal uéeMay?®psten to
the nusic with the 20 power-sourceless termnal. The term nal user, on the
ot her hand, can instruct the receiving station to change the nusic. (3)
Using a plurality of optical signals with specified frequencies as the

optical signals nakes it possible to assign a plurality of
user in one-to-one

transmt/receiv t-af.i 25 plurality of term nal

cor r espondence, gpﬁél&telﬁl&]zteﬁé;gggwgnggat% FYSHPM: tPefehsadRalopt a

I nf or mat i oncheridemakygad ¢ ; ' =1 8 I y

2006 Appl yi ﬁg t he commni%g%sisc;gnlﬁs%?gﬁgﬂrge lzjair:fslglvﬁé‘%g 03{5?1%&%%?%%? It

possi bl e t cofrtrmsohorulsesseparatedly .t hanpenis cade | l&ﬁe(‘(ﬁ'pfﬂéa;_w?h lﬁéggy. I n
t e

this case, fhe optical signals to be emtted are provided w
directivitytOahe enéttedpareapravyited witht thef domedts wirns randi bhe
station .and e _recei Vi devices. of the power-sourceless termnals_are
Subl ect & 19PHFRd SSelY GRLCEY Ream it fransmiking aes bapnsan (e
plurality ofnh&r 28884 1/ | Ve e} wer - | ess . termnals are
assi gned different pass {gﬁelba_ndésé ?%’#n ?1218 ?&qvt%gv‘%}‘ll?‘gggggg %fwlb?l‘?s
transm ssi crestb yexeispd itont i t 88HE & 08 Flidl thg ThE $2b5 DL ?Xaﬁﬁhﬁ can
be enunerated as variations of the hardware configuration. (1) As for the
nmode of outidiR tPabrenefi ther pliuxalitynofi s ramsmpohéreseiveelstsst i@ngi nal
of theterrg’lp&ll user, it is .
bower-sourceless 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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possi bl e to output besides the sound signal the information produced by
~turning on and off the LED (light-enitting diode) , or by202433#§6t he
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 power-sourceless term nal cannot see the light, and hence
cannot confirmthe reception of the optical signal. To avoid this, the

out put node dxti.l.izi hsible Light.  i.s used ip conjunction with the
infrared lig tqﬂeér:lgt[t | négﬂggvdﬁ%%%g%lﬁ Rhoto ,cdiflﬁl‘alﬁ exXHeonag fhe
light, a visildetridgBheey tdM s O4e; 1 ‘yg[}gc e driven by a
very small amount of elecCtric power u%?%&gz%g)a.r oguﬁﬁgfél ectric - 30 26
May 2006 signal (PasSiongidenigh the pbespelioat 4h8 ELANSHSISHIAS of'@he

el ectric ener of the driving power supply. (2) Considering the reception
and transni SEHRAtIER bynhfthearmower byoucejess -seominbds sider,nitted si de,

the s tgan%nriatnt' #1281 i on ide trapnsmts first sections and second
sections” al ternatel y asdi Pl R Ergnsgdty £irpt spedionscahs, the

transmttingesloald 8Bc3AdAESH I | i | gtion,.and transni ssion
of the optical signal for t%lhe 01\1/\%1 %]é %%%#Scﬁgﬁﬁad%%&grhg fi rsf 10
sections ar theefeirgitngeaciongs fh@r&i‘&ﬁshﬁﬁ%\ﬁﬂ_@g{“sﬁti@ﬁ cdfEibEabyt! de).
On the other hand, in the second sections, the transmtting station

transmts | FBRt inkensddis modulahionsang, traasnissioe of dite véphboal

subjected tQ.th i.ntensity . _nodyl atjon, for the upload comuni cati on (thus
] lengl frc'Jr r"'tsheydow'n oad communicatio% (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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15 the second sections are transmtting sections fromthe _viewpoint of the

~termnal side). Accordingly, the user of the power-sourcel8da%tZi0& nal can
carry out the upload transm ssion of the information by varying the

intensity of the light by turning off and on or the like in the 20

transm ssion space. Thus, the transmtting station can obtain the

information transmtted fromthe termnal user nore positively. (3)

Al t hough th i | DL enploys the. intensity.modul ated optical
Gional i1 SHETEREIEAEY AT ko BT i e A R nk B o qanes ) “The

! a _ ve S . ! .
power - sour celFes & riaeidii et apaa ﬂ?&féﬂgl 1@p11§(%§é‘d‘ﬁbtf>6f@ﬁﬂé¥é%8hhﬁgl .

reflected light without using - 31 26 May 2006 apower sour ce. exa
an airti ght pdeteaiofertbenpowed - sefuricd Y €8s M blradiirga DRt eticdl a i 6t phyaeed
before the reflecting  plate of the power-sourceless termnal. The airtight
cont ai ner i fieR&@deer fingdudest a shtlerfongtupnsfeninease asibratianegr al
part, argj pQ%tE%ISeEnf or _absor bi ﬁg light such_as %raphite enclosed in the
ai rtight’ coftaingr *PHRITRT PPFhg ARY PRLILELEF FPBr 20SOPPINDdESRthy t he
user to thegukhl BsOf LLt Laht j.ne t [ ot i . e |ight
passi ng through tﬁlﬁegaﬁr |§F\té %%%E’g%%!e&r aj:'rg ﬁ%err%&ﬁga}t@?ié\g?gé%g gé to the
voi ce | evel Trahsfeeuding the $batbo CORMYLSL1OR ) iptSdsttd HPHHbAISEr! | ght

to the electric signal, and outputs reproduced voice fromthe speaker or
ear phone, o0 cthei £318ytof Hehe catetigbdgeioritainer, 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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thereby outputting the information transmtted fromthe is term nal user.

_The intensity nodul ati on by such a neans is perforned on 28y 6 before
and/or after the reflection by the reflecting plate. The nore concrete

contents thereof will be described in nore detail in the follow ng

enbodi nents. 20 (SECOND EMBODI MENT) Fig. 10 is a schematic di agram show ng

a configuration for carrying out the upload transm ssion of the

i nf or mati onzqf & - I s_termnal__sj y .making .intensity
conver si on of td%‘regjfée}ﬁggt&gé ir%%ltétﬁg%ﬁﬁh#%%@a?&dgﬁ}gsgeéé Y. Fig.
10 shows onbpwarmeicupoeléss CerifihaPoveinsoreeetensd Hhhdshl 941
upl oadi ng information. The reference nuneral 20 designates a transmtting
station, - desigmaiss 200®ME0ickti inhtasidy moduliatgl G aké@is adpable
designates a Vpovver-sourcel ess termnal. The reference nuneral 1%1

desi gnat es 2 VEHY 129 the erarepiksanas o6 ighineithputl e povervempphy . t he
transm td a |1 Lt ho a.p r supply,.5 To achi eve the upl oad
functi or?, ?ﬁg %Tg\ﬁl,el%u%%gééoapeqﬁﬁ%fﬁﬁ@ EBfp POWAT 25PRFCELEHS 112
consi sti ng PérMiG@NNELo c® i, ' r NG+ [ romthe
light source 23 of thect ?@%slm%ét ?%éfs%%ﬂf:g% lg%gﬁ%%%%&ﬁ%%@ggy&r{'ﬁ sane
direction cfubecotehbe dfikeh€od gliflastihbetnBt 16ght Erdth egétVight

nmodul ation nmeans 111 disposed in the optical path to the optical Sensor 31
of the recdiVihgestatQbritm transpitiing sttatiioghtetiot appriozoimatbelyi ght

source 23 Qind B&me 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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transmtting station 20. The light emtted fromthe |ight source 23 and
- passing 15 through the optical intensity nodul ati on neans28May2Wat s,
the intensity nodul ated optical signal, is transmtted to the optical
sensor 31 of the receiving station 30. As the |ight source 23 for
generating light fromthe transmtting station 20, a light-emtting diode
producing 20 infrared light is used. The optical sensor 31 receives the
optical int i I ' tk is,reflected by the.reflector 112
TP the di rear b TELsRidthotabba TRk Fhe Seseiring b a6HBR: 80l O
station 30 glmwddnaetesdenenauidide ifihGesRARLOH o[ | GHOTYPESEARN 2> ed
fromthe optical sensor 31, followed by Outputting the result. en the
transmittingfsttde drigiot ssoiureeeldi dg ddéIMIndd 2he acYtitdanEedyigho one
unit, the Iig?st S(i)gw_z_ce - .33 26 May 2006 23 can be incorporated into the
recei vi ng sthE &P LCRFion| RHEROSR si de the receiving station 30. The
pl acene of t I ght urce 23 is deter.m ned .in accordance with_ the
appl i caﬁ on purgg'gje'. QE #‘gwéﬁcmasg'ér@gﬁppgﬂgil}%ﬁﬂﬁl‘f%% Wpteraity
intensity medulatdi®h - ' 1 r 1 -and
I1ib designate a transm%??%bl%icorrggn%e%?'(%ﬁbkﬁa%%%%g?q@aégkﬁlsn%i%at h a
constant trandnillladesidm thiactransntititial1d tdmpoaied  ARUEH ald Shéets

applied. A cogpo,rfnt 111c forms 10 an airtight container in conjunction
with the traRddkt rc(%wéthaconstant transmittance, towhich amaterial

that can transmit light is applied. A component 11l1lc 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, thé elastic

component l11lle receives the breath, expands and contracts
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conponents Lila and liib, and an elastic conponent Ille. The airtight
. container nodulates the intensity of the |light bypassing tzﬁéVIW%ﬂ% t hr ough
it. Inthis case, the intensity of the |light passing through the

transm ttabl e conmponents 15 Lila and illb is nodul ated by varying the-
t hi ckness of the airtight container that transmts the Iight. Accordingly,
the conmponent |1l c through which the Iight does not pass need not be a

transm ttablig €RaBYRVMUE 1 thi i.n the optical. path
direction of the airti &%Jrggfg)%%?ﬁgw t'hgﬁgfééxgrﬁ]f%lmﬁghﬁ%ﬂ‘?ﬁ?ﬁﬁs
el astic conpandite dptiiccak pelidipdetfdbnevparts g[.[q._tq_@ﬁg %ﬁ‘téﬂn%%? _
direction of an arrow P in response to pressure variations. In addition,
a tube ||| dTher aigediglat beeathinen hevleiaht is compuedtofSthehat is, the

tube (conpopent) i.ild for guiding 25 voice, is provided. Thus, when the
t er mi nal ungaﬂgsz@rEtal& etqg%“%‘&g’é?sth%l@lﬁé@i 1iidp, compensnd é1lchend| astic
conponery | bhg=hGGel r , expands and cantracts - 34 26 _May 2006
in the direction of th ac;rrg%nv\ﬁ,ffﬁgre%ﬂ’lg@gﬁﬁﬁnga?ﬁ:é'qltﬁ%@?%?%sﬁﬂﬁﬁg
opti cal patbidhtestichn a@f i #d et t @ ne : Lrti ght i ner,
whi ch i s conposed of the E&gﬁgnittablév%%gﬁgﬁgnégti%%% 2%5&%%¥%E€%%%%onent
111c and 5lB|E@spensenponthe ptéesuercvasantbsnscl eBigor1ahsshingn | i ght
such as gr§$hgte %g vary the optical transmttance in response to the
pressure varfattBfs. SBRPALBNEANE Bhe epitdanl ipbeasityemodulet bmica
Intensity mgshatied. "BATid 2! Tl band of 1S Tordidhd % dTracn® 1O
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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io of Fig. 11 are designated by the same reference nunerals, and their
. detailed description is onitted here. To upload, the terni #B&IM#sd06f the
power -sourcel ess termnal 110 utters toward the el astic conponent 1llle via
the tube 111d while the transmt/receive station 15 (transmtting station
20 and receiving station 30) sends the optical signal to the
power -sourceless termnal 110 and the reflector 112 reflects the |ight.
Thus, the air ' i 1ited,jo.the elastic conmponent lile, and
vi brates the el asl?% gfécgrar%g%g# %%%@91?1?1 ?’hed&f“roéﬁ}]i%?%oﬂb?‘ fﬁggéfr S&RP. In
this way, thedlyiaencths Rt -J¥essdigsd riq hhn | varies,
and the thickness of thekﬁgirtight contgiﬁg?%mgﬁggﬁgkg |gﬂp%ﬁgaﬁ%§h
passes, variagdd dwtphtsdithecticiceofttnsoittiteed P60 tELMRIAGUCRidar . t he
transm ttance of the Iight(ﬁassing t hrough the airtight 25 container
varies, thereby 5t HeSFTIPahabovesnsheypredend: embodiinent caghti gmssitng
t hrough £ hestr ). bl e, conponents_ 11la and 111h. - 35 26 May 2006 The
receiviﬁ% ngFﬁgéEgé% e H%P§EE¥TWH%U}9éHf”%%ﬁ%ngﬂgﬁkdfpéﬁPﬁﬁBreSSure
power - sour cohegs #£6% Nal cdfe qABH 7PN AHCES 02D 10 %S he yoi ce
transmtted fromterm nal use?g %stéggb??gegag O@gﬁ3#%%f %%éeﬁ?yénbodinent
carries outelbcttheicpl i pakernsappilly, rikbt-abioBedsig'@HINE 1Y "BFhASRLEESSUT e
vari ations., Consequently, it does not require any ‘electrical power supply,
t hereby bei Hieateorpatismstren e temmimal usef wbthohe ustngmpowser

wi t hout usiggpﬁlggmer

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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supply. 10 The foregoi ng enbodi nrent can be nodified in the follow ng
fashions. (1) As a neans for generating the variations in t3%Maw2¢06pressure

~other than the voice, a structure as shown in Fig. 13 can be used. In Fig.

13, the reference nuneral 15 |I1d designates a tube, |lif designates a
spring and Il1g designate a button. The button Illg is pressed by the
spring |IIf. The term nal user transmts information by nechani cal

operati on okp ' ; transm.t ai.,r vibrations to the
el astic corrpo%gﬁéﬁi%ﬁ e ( n%?lggtes]%(}lm%rh#ﬁt&?‘&pﬁﬁﬁqn iHoychey of 5‘8@??‘59@ to
transmt ththepskapermentyrvhiloos & ' t on
I11g to the el ast i% corrpongﬁt 12&( ngﬁﬁgﬁg&% FE%F?SF%%?) Qﬂggtgfﬂt‘]gfggkt'he
tube 111d with 4370 dildhquyh Ashanfihegoimghambodiafed tanere tdésgribedai r 25
vi bration, g, Structure utilizing tenperature variations can also be used.
For exanpl ePYa"8KaPt- REABRY earfoiisddy ldahiken madiemorare ohbexni than

{ranem 11 n ey Soat L RSsed} ) 8L FRgeynEhe. S Erb 9kl FOR EbRBanent
descri bed by vay of oamoe SROLS ek LE R G her than 5 the
light can be uséd) Adthiuughasie Ebeegjoinghémboatmonts Selabberher the
Fadio ave d o SERL R For bk ding hd Vo1 te. Tt bozenored o downsise. |
the apparatus. Inthiscase, the communication 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 intensity 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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conmponent for guiding the voice, it _can be renovedtodownsize the
apparatus. In this case, the communi'cation performance 1020 MaeHi08ded. (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
conmbi nation of a lens and reflecting plate is al so applicabl e dependi ng
15 on the application purpose or geonetry. (6) The communi cation
per f or mancethe fiurtdipss { v i di e.qptjigcal _intensity
modul ati on means 111 V\}:?ﬁbgn%g%t ﬁ&&@%@?e%gp?# gb&pd+lﬁ3 BFeSRY&%i ng t he
l'ight fronvemrdadtigits asingea?d vidirdfiohs, isndeeeITH s LAk hd@u RhELot
cont ai ner fgr_ upl oadi ng to include at |east a transmttable conponent for

transmitti ngl9itah bhegireahionopnest te todipe ddntect ton bifaisel déhos .
25

vi brati on. Aﬁ): %gin%ﬁical intens'b%]y nodul ation neans 111 can be
di sposed such Phar % ¥ r ahkrnfee Bb¥Hate thaneeddfom fie alephrical
transm tss onﬁ_ghﬁ:%,ﬂ,@@yttﬂé&q% n(rz’e I.hed, above,. tFﬁ present epbodi ment
2 nodul ates - 37 26 May 2006 ]Flte)élin e%gli? b EREM R AR EITPRTEYD  he
pressure veithoutinthes pogreat lsupPIRl | ONg . addftich ewnad hﬁlm
light in the direction opposite to ?he di rection of incidence. 44
Accor di ngl yhodulahhospiisataarhtedecdtf by prodicethgi edlr vibgiticousge,
t her eby bel‘%’l;,\%%l e ho transmt the information wthout the power supply.
I'n addition n 1r‘ & Esﬁeeaqlng station 30 can reproduce the voice
| by converting the optical signal into the electric signal.
10 Furthermore, the information can be transmitted in response
to the operation of the user by installing a means for
generating the air vibration.
(THIRD EMBODIMENT )
Fig. l4isablock diagram showing a communication system
15 in accordance with the pPresent invention. In Fig. 14, the
communication systemcomprisesa power-sourceless terminal
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
bower-sourceless terminal 120 of the present embodiment
3 serves‘- only as a power-sourceless download apparatus.
Thus, although it does not include the reflecting means
25 foruploading, aconfiguration that has the reflectingmeans
is also possible. The power-sourceless ‘terminal 120

comprises a power-sourceless photoelectric conversion
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nodul ation is carried out by producing air vibration by voice, the

~receiving station 30 can reproduce the voice by converti nQZQMéY%ﬁ?ﬁq cal
signal into the electric signal. 10 Furthernore, the information can be

transmitted in response to the operation of the user by installing a nmeans

for generating the air vibration. (TH RD EMBODI MENT) Fig. 14 is a bl ock

di agram showi ng a communi cati on system 15 in accordance with the present

i nvention. bdridgit {Bhotbe IR eahivet<SeH §8%,§ 2EU 4 gg%ti%aﬂ%%%rl)h o

sourceless termnal 120 and the transmtting station 0 Opera
~system as &2polier-rametelngshinwigiadangneced et i hiei D L an L GEF €65
termnal 120,and transmtting station 20 20 correspond to the foregoing

power - sour cEL888 e ARONAIPAWET afQUIICRIsE S viodges battipart Beais §43 dudh. The

Pover - sour car o2t SR S SHRANES Lo AT e A ARG AN S RAL E oG e
efl ecting rmane. o s o syt ore i REb AT it oF Fe ek
conpri ses acpoverssour byl the photeellemtit fc CHMASSE 2Bn c88culb My 2006
circuit (photoelectric conversion device or optical sensor) 121 for
recei ving t'FlléeI‘i"QhF?andAéohh@r phad dalaeatnic etenversiosi griatcuiind 21 ,
F?‘é"g: 6383[ %lcgfﬁl.sﬁl}{ngtf:g%ﬁ?gt%gttﬂg% nge&g%a%lé%hthgse?.gc%:arripg qsr;i.egr?a{l S\aa;)ie'l?li;er for
the level (for example, voltage)} corresponding to the
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. Inthepresentembodiment . 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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5 the electric signal passing through the photoelectric conversion by the
phot oel ectric conversion circuit 121" as the voice. As the Zﬁ%%b%(k%ct ric

conversion circuit 121, a circuit is used that generates the electric

signal with the level (for exanple, voltage) corresponding to the 10
intensity of the light received. The transmtting station 20 includes the
| ight source 23 and the control circuit 22 for controlling the intensity

f the Light ; ' 23:. _As the Light 23,
Vari oty of 1% ghtocaanceen e Fokelaiifidilods Fetmipdl, 12ur dance witn

the application Withpearsh aASontDgue@tti'dt , ¢heCii . R as a
CPU, or an I1Ccircuit is appllli cggl e. lThe IP&h:Fi %Eﬁ%%%h%fgﬁg%lﬁ an be

control | ed Bhawmeteristdc bs pdderstohtadeinuppyicle £8 &he thbedhtrramr ce
an offset 20 level is determned in

23. In the rese_lgll_ eg‘oodi ment )
cor r esponde ot e SRIEFSr AB30PE the Falanemsitning obtathon 20omndes voi ce

to deterg ngig L £ h.at ensi t aracteristic as illustrated in Fig.
16. According to tﬁe Jlim?’gnlglﬂteycéﬁﬁrfg]&%%qucff 2%e AshEPd the ematitesh
control s thailgigh} -efét phBgoeNeRNSH{ Y 25 | ] ur The
intensity characteri sti% as il lustrat egaflﬁl’%&s&&léﬁ aéugef ﬂ)%gd%c% ftslé? | evel
that is dePOWemMebappebpssateyninahctpodagesiveld itthe dgeb¥hd8rts39 26
May 2006 perfornmance of the power-sourcel ess termnal 120. Wth such a

- configuratiof, Thél iYRCHFiE sH@Nak endince chhearesuldtant aslettrdtr at ed

in Fig. 16 Eigﬁ'glt tl'Féjs f{lg)gn same frequency 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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the Iight source 23 of the transmtting station 20 under 5 the control of
~the control circuit 22. As for the emitted light, the photZ8dYese¢doc
conversion circuit 121 of the power-sourceless termnal 120 receives it,
and converts it to an electric signal. Since the resultant electric
signal. has the sane frequency characteristic as the 10 intensity
characteristic illustrated in Fig. 16, the speaker or the voice out put

nmeans 143 1 ey Qoilg . he vojce. Although.th or egoi n

enbodi nent %nsm‘% tﬁ%g?gg%g?ﬁ%ns%gflﬁé t‘ﬁg’q é@"f\’f‘swgttﬁq(iei‘ﬁ%‘%% r

di stributi oforl s ussrespond thd @ idet ¥kl afHaaS tori'le'ﬁﬁ% VES gg_e&healnlqi/el of
t hewavef ornof the electric signal, this Is not essential. =3 eXanple,

t hough the h@foanatierisddeansii tadtibygaa bight hadrsbyngensirhting

di stribution corres%on_di ng.to variations itself of the signal |evel "of the
signal wavelBfmeIFGETigeSignads inass §nal through pries cAMethoshtiaitemt s, i t

is al so possishl t ILI,the information, b eneratin an optical

si gnal V\ft hgtlﬁgeel tﬁ?lgnéﬁ?@mg}%ﬁ SR S CRhE r%‘é%%ﬂﬁih% W%lgakpa’ﬂfbn§h@f t he
wavef or m of deleral | P hedk e : f e r,i C.signal .t he

el ectric signal 25 AM nodul a?(tég %%ﬁg‘%gﬁdﬁi e?ﬂ\?a\ig%&ﬁ ggcfoﬁgegﬂ%}aél?ﬁ’ch a
system conf tQuthei orariatfogs F thdegenatrhaebdCiel@btr2d Rgn8 is

transmtti % s%iation 20, which - 40 26 May 2006 receives thé electric
signal to HETPPYASH Py dde Righdhsamrae 280to hepsepdsi ndt behelregords, si gnal

on the carr{fl. 1 808+ source 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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has anot her adder for adding a bias, thereby generating the electric
signal passing through the AM nodul ation. 5 Since the AM n3§dYlax ?@® circuit

“itself is well-known, the description thereof is omtted. The |ight
corresponding to the variations of the generated electric signal is
produced by the light source 23 to be sent. In other words, the |ight

source 23+ generates the |ight under the control to . of the control
he AM nodul ated el ectric

ource 23+ generates the |ignt un
i gnal . The PPRCH SRR A8 P EGFRRY i e cindcabBati ngors Pke

variations whichherdENeher ar8brtifa sl gpe of the waveformof the AM
nodul ated el ectric signal. 15 In this case, the electric signal, which

under goes the AdtBeeatawntoadraeparatulyod 1HO CHMRH 1&6t EORVEFSEER
circuit 141 in a power-sourceless termnal 140, is detected by "a detection

circuit 142CPBPIRYEdeithe termimalusest withainbormasdom py puodpasiagdi ode.
Thus, the e{,ggbéi ﬁnsia nal 20 t% be transmtted is extracted, and i s output

fromthe power-sour el e8€oi CE€TFHANP HRanshe4Bransnidd ing cxkpbbos  or
a1 e, T e T o SR Y SIS WO B e ndtee
desi red frdqmenoysiMhEhQOMﬁm%@@ﬁﬁ@brﬁbéfﬁérﬁ%ﬁﬁiqiO?hg Vfgfﬁaﬁf’%£e
voice. As tq the foregoing enbodi nents, a variety of 41 26 y 2006
appl i cat i ofs*&nbeKBdPAlc AtSevhs Taneliyesoncidilethes power- sourceless
terminal the optical signal to be sent by the transmitting
10 station on the giraffe. Thus, the voice output means
reproducesandoutputsthevoiceaboutthegiraffe. 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.

B (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. Thetransmissioniscarriedoutbyemitting

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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which will be described below (1) The downl oad apparatus of the
communi cation system can provide the term nal user with i#ZdanZé®n 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 term nal user, receives
with the power-sourceless termnal the optical signal to be sent by the

transm tti nghkd tstaidm h g6 aff : vQi ce_ out put a
reproduces and out put sﬂtzﬁgngo?ggtggglu?ot %ﬁﬁ% %L%B?‘ o ﬁ??@gﬁseog%t %ile
i nfor mat i onindenyioy dmmmmoﬁmméféﬁigkib%rréﬁoﬁa%ﬁétt'
station can al so_placed on an exhibit in a nuseum or I'nh a water tank of
an aquar i un"RYSFrevn @d the ejlefadrmiat sdgnad athieseby endBlidg fo&lt beme
I nformat i oniérj%r],_sr@{ted gﬁ the intensity nodulation of the light, not only
the voice and crigs 6P HhPRSMLSHHAN al Sthegoushes Pre@aminentbech as
nusi ¢ can  Ravidrnardtigd r 1.ssion is carried out by emtting 20
light with the sane |n%lgngfi%gﬁg%s?’ﬁsﬁﬂ?oﬁﬂgﬁiﬂﬁ SHHERFLs Eé PRat of the

si gnal wavetvamsnfitted acehistwaverordl du®a Reud HYIdASES 14 3 Abhiguah the
foregoi ng enbodi nents determne the signal waveforns to be tranSnmitted in

advance, tHR8ap§ woiCh 78s eaneli€Ci memomy @#xdnhhed BHeKVOi €8 Jr€sast

ani-mal s or £50° éi cpaounds are pi cked up by a mcrophone, and converted to
an electric sigﬁ PG LhecHayed omms 1imymeaburisee ofthe 49ysemMign2bas

configured by adding the electric signal generating means
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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the transmtting station to emt light in response to the intensi‘({ﬁy
di stribution characteristic corresponding to the wavefor m26fMahdCd8 ectric

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 menory and hard disk. In contrast, to transfer the waveforns in real

time, the sysd aaethen ' ' 3 ric signal
generating rrealﬁ:gblo such g%%?%%%%ngq% %rﬁ%p%%&%s?iésﬁogaf@mqg ng
the el ectriar sipmakety, om sipearkeapPpEqhiisingt)a Bbv&@ﬁeéﬁq H’gﬁfano'&':béq rom
the transmtting station, the exanple as shown'in Fig. % can be enpl oyed
whi ch inclu usedeankh fighiguedsrg enistartege it téravesi pgeparedpsasifi ed
15 directi oqzll{é)t aj.fgho;:oel ectric conversion circuit 131 in a

pover - sour cel 655 T er i RarS13de |I9uEPYt {elagtxie caneroy) @frdibe portion is
represenged i |-Bgs e numer 131 desi gnat t he

phot oel ectrPg%cﬁ%/]égg{i:g%%cFPyl}ﬁggig%deggP&]Leﬁte W%?ang:B 3%3:% each
desi gnat e a (stticatalje gnednp) aig.uéédaggagspégérg%g?m?, EBg hkgg&n%?hel n the
specified direction up to the photoel ectric conversion circuift , o a

vel | - known FPgRkeficithereby enakhingyshempaedieen terepricdarpld takle

besi des the i el di ates. In addition, the nmeans for guiding only the
light in th‘e’ag'ff&iqqn&f%S direction can be provided to the |ight source 23

O et s e 69 A LA £hR 5k 860107 bR LS St SHDIYY the
1¢ singletransmittingstationandthe singlepower-sourceless
terminal, this is not essential. TFor example, a total
systemcanhave suchaconfigurationas includingaplurality
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
terminal for the downloadof the presence of the ti'ansmitting
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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26 May 2006 reproduction neans such as the power-sourcel ess earphone or
speaker, a speaker requiring a power supply can also be ud@day#:06his
case, a storage battery is prepared so that it stores the output (electric
energy) of the s photoelectric conversion circuit. The storage battery
(storage neans) is used as a power supply for driving the speaker, thereby
enabling the speaker to reproduce a large voice output. (6) Al though the

foregoi ng edmsli i€absecach enploy the io single transmitting station and
the single power-sourceless termnal, this is not essential. For exanple,

a total system(dn Emittingh madionfwavest (eptacdNcbyghlisd Rawral ity of
transmtting stations and a single power-sourceless térmnal, a single
transnittin%%ﬁ@ﬁ#?ﬁ¢aﬁévéﬁﬁnﬁth$tqnamiesfmmiMiehaﬂneel&mfdrmaﬁiwﬁS, or
a plurality smtting stations and a plurality of power-sourcel ess
termnals i r?%g“g!’:%’}af;%%té%-t hiap‘bﬁl’réaﬁf#%: fltedafornatios tnansnitites; it
IS possibl ejhe ity aSi i i nvi si bl e .radj o ves such as
infrared rays, m | I%/r?efi)%lﬁlga%&%sgsféﬁgrvﬁ%%@?%ﬁ %I}Jav%'. g BadSeiSon,
accor di ng t theleadpplwaebtsothPon§AYand@phadi©; . ' i
directivity can be selected. Usi %g thrcla@?/i si bl ei\ﬁégﬁ\t,\é%g}r}qfﬂ%%%ﬁ%ﬁ:ﬁgg

termnal us@pl¥a Apisigahvayedengdur careaddition nahd eeceisigyeigad of

t he presenc the transmttin 25 station. In contrast, to keep the
presence of FPﬁkeFffr?ﬂﬁ??fﬁﬁssttg?ﬂW@@ steedudes thepleralisy ofer of the

DOWEV'SourC%@ﬁ@ek‘%rﬂ;r{‘%eaﬁgefio@/ig%n%faéfgéoeﬁ\éetxi‘fc 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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- 44 26 May 2006 applicable. (8) Emtting radio waves (optical signals)
~with different wavel engths enabl es nultichannel infornati o0 N&mie cati on.
In this case, the information transmtter s includes a plurality of radio
wave output units, and passes the radi o waves through bandpass filters each
transmtting only a desired wavelength. In addition, the receiving side
(power-sourceless termnal) includes a plurality of conversi on neans for

generating eneet ﬁﬂa@:ﬁéw%ﬁ M&Hl&@ bavelh g,?g ?p&? é%gll:.y r{n% e&lggt&%nsb': |hes

of the radio waves"” , ‘each of WhIC 'S sup
passing thisughse awadiiabd & indtass] bifl the AM%O&BQ&QH.WEO' ARbrakd he
out put nean F.lé?ear hone or speaker) can be nade vari abl e. hi s case, the
out put as PBﬁé{tYoﬁlOﬂﬁéaﬂ?ﬁﬁ dépbdt.r i ®igpintvael maﬂulairi:mm tisldl gics

adj usted by, g@ qo_pgratlon of a volume or the like. (10) As the out put
eptl

means for y output the electric signal produced by the
rcuit, a

_phot oel ext r| C CABVEeH bob EBSthOtt%eé e%é@ﬁgi%%' ?Qy%{:ﬁma}%n or a

vi bration device 20 for outputtingthé el

neans for &ccowdaniow withsehse paledafit elﬂ{,eﬁ@ildnléa@ gﬂ:b@?h@ Hiesi des
t he foregoi nchx voi ce output neans, and it can be selected I n accordance

with the appPTRERLGR HADOEIhoq S1) tiihodgr the énvegonr@rRadEahs
PRI TEC T S LR PR RS P
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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el ectric signal passing through anal.og nodul ati on based - 45 26 May 2006

~on a variety of modul ation schemes such as FM modul ation 29 MagdWMvail abl e
i nstead of the AM nodul ation to generate the intensity nodul ated |ight.

- Digital nodulation is also applicable. 5 As described above, the

comuni cation systemin accordance with the present invention can provide

the comunication nethod suitable for the environnent in which the wred

comuni cat i epade Bdkmen &atidns éﬁp&ﬁause it transmits the electric
0

signal by the nodul ation intensit of the light rather than through the
wired channel . For ecdiplen, diecdoinFosMatadrPerCa o8 3t P¥nthg1§i Mol e,
t he

conpact, |ightwei ght power-sourcel ess term nal w thout power Supply.
More speci f PERXRIbAESfigr trieasmsict tedrsd bhhtrpapt iedpatt s eantfecopibcal
space commgbgaé}ieon i.th the environment side having the transmtting
station and“rec '\ﬁrngll%ef aArbATM@tdeus dehroughnthed @oware- phorcelests i
conver sigon h S el d the voi ce out put neans_such as
an ear phone?gggi\i\le%%qas@he r éyf I%reac JT%#gY ﬁ@%ﬁ%ﬂ"ﬂewheo Gablen| ect or
as needed, apeoes capdldl endllchith Bolls BUFELES oL FinI DRLARY,DELRO able
to inplenent the sinple, conpact, |ightwel ght power- sourceleéss TP nal .

Enpl oyi ng t¥HRe pekar sieurebdes st bemmiakalentblr i dWediAGWAPIGRE L FHae t O
take a very_gsi uration, to 25 readily downl oad the information to

the termnal L%ng EG’I'%%%E'O |
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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to easily upload the information fromthe term nal user, thereby being
~able to inplenent the very convenient optical - 46 26 My 200d& d8ce
comuni cati on system For exanple, voice information on an exhibition hall
or exhibits is transmtted so that participants can receive and hear the
I nformati on through the power-sourceless 5 termnals. Thus, a variety of
one-t o-many conmuni cati on spaces can be inplenented as to events or

exhi bi ti ons sisigng tmf@u?nw&ms%gfg,gsaoﬁﬁrl 138 gl%hp%%v\i%ﬁ gﬁ: mi ous

types of information. I'n addition, The configuratton,

terminal 160dElationyoy the dhgetaltsoahinka dr SicH eceipwed by Be

power-sourcg,l g@s termnal w_th his or her hand or by operating the
power - sour c&Fdhs Hrely baisgsiabile nbduimpilemerdanshé nstpkddz n t he

termnal, e %{ﬁﬁ]lnﬁ .fermnal user to upload information to the

envi r onment B?I e u }éfg 83??%‘% termnal the user carries, and thus
enabl es sthe indinvtAYdl cRad, QIR o] their own intentions, in the
events or exhibitions, thereby i n%gfébngt °Y’ﬁ£r§ﬁé‘rﬁ°ef%%s W%ngne

conmmuni cat i BAs¢pane lixige thd@enddil s e onOMeahe Tdh mﬁ%&@f&%fﬁnf or
e

the optical intensity 20 nodul ati on neans, since it carries out t

intensity foHGRALof g PoYer-soumspless dpivhe ipr kst CpYBEHBLIEONS
it enables the

pover - sour c2reebiiPi B ehe Rulndiit Cont igimakion rod dstime asedduce
the. ' 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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25 effect of noise on the light used for the conmunication by passing the
“electric signal of the information, which is to be downl oZ@dday2ef t he
environnment side to the terminal - 47 26 May 2006 side, through the anal og
nodul ati on such as AMor FM nodul ation, or the digital nodul ati on such as
PAM PWM or PPM thereby being able to inplenent the superior
communi cation space. 5 In this case, although the power-sourcel ess term nal
must i ncl uddneF cdan®@eabat i on nmeans such as a denodul ation circuit, its
power - sourcel ess drive is al so possible depending on the circuit
configuration and devices used. Alternatively, even if the power supply is
required, it 3.0 becones possible wthout using any other signal lines for
t he power supply or constant voltage circuit by storing the electric
energy of the electric signal obtained by converting the received |ight by
t he photoel ectric conversion nmeans in the storage neans such as a
secondary 15 battery. The power-sourceless termnal is sufficiently
conpact and |ightwei ght even when the denodul ation circuit or secondary
battery is installed, thereby being able to keep the portability and
fittability. As a matter of course, the power-sourceless termnal 20 can
~transmt and receive information w thout a power supply regardless of the
weat her conditions. In addition, since the power-sourceless termnal has a
sinple circuit configuration, it is inexpensive and hence disposable. '
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According to the application purposes, the power-sourceless 25 term nal can
~output the information in the formof |ight or voice. TherR&Mar2¢0%e
present invention is applicable to a variety of application purposes such
as providing 48 26 May 2006 information. 26 May 2006 CLAINMS: 1. A
power - sourcel ess termnal used in a comunication system which has the
pomer-soquﬁ%gﬁs_terninaI of a user including photoelectric conversion
nmeans for Te i'ng an intensity nodulated infrared optical signal and
converting it to an electric signal, and voice output means for outputting
the electric signal converted by said photoelectric conversion neans in

t he form df. voikgrownd-aourarsrad s i hgrat akilomsefd arrciad ciomhanteasiides t he
transmtting station including transm ssion nmeans for sending an opti cal

si gnal havingtfls "itdt@hdiay nodul ated depending on an el ectric signal of

voi ce informati t g transmited to sai d power-sourcel ess.term nal
wherein the pod%?gs or §!§8§§%ﬁ%$ﬁ§I%%¥Qﬁ%%fpﬂ né e %%C&Hgéﬁga sol ar
cel| as saiuhpbet eehosls LormNMer haflealBAAS Aba1 6aEBNORE; AB ARG YOI ce
out put means are configured as one unit so as to %e |rect}y connect ed by
a conduct mrgdu s tedf dn foanret tigigl @l osit pnk 1t endi cahvefrttiey sit aro eel | and
an input termnal of the_earphone and a surface for
electric 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 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 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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receiving the infrared optical signal, of the solar cell has a sane
~direction as a direction of vision of the user in a condi 20d%#0#hi ch the
user wears the earphone. 2. A power-sourceless termnal used in a

comuni cati on system which has the power-sourceless term nal of a user

i ncluding photoelectric conversion neans for receiving an intensity 50 26
May 2006 nodul ated infrared optical signal and converting it to an

el ectric SPgratatesd indirasr ediqRE L Fransioe loahpuconye thieng el edie ian si gnal
ted i | i i in the,f of voice, and
conver | 4 DYcseld PULRSLeCLLLE yEAICL B ol NS Wt I LDl g 00, ar

a transmtfing statro a“circu i on

i ncl uding &1888mi$Ss DnABARSHY ALt IEPY Wi § B J & BEEE rORE E6RY eSIsIWH |
having its intensity “nodul ated depending on an electric signal of voice

i nf or mat i gheapsbént rdres nfi¢ rmdotfo vsdi ak poamrd- sour cel ess  terminal; wherein
t he power-sourceless termnal is a card t in which a solar cell as said

pe :

phot oel ectric cOnvEREFEA tiddid Shal1ens sdakerChsCyaSt ansie eS bdeputthfeans
are assenb&g% L. @ s . The :po 3 rcel.ess termnal as clainmed in
laima ruthel e G Rl A R R R B S s Ao T e
pover - sourseh@sagt ehal Ralf rises | dp8i 6AMEAGEALI Ok v SY§t B WhERnRag +f he
power - sourcel ess term nal of a user including

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

© 51




phot oel ectric conversion neans for receiving a part of intensity nodul ated
~infrared optical signal and converting it to an electric sigvay2C6poice

out put means for outputting the electric signal converted by said
phot oel ectric conversion neans in the formof voice, and reflecting neans
for receiving another part of the intensity nodul ated infrared optical
signal and_ 51,26, May 2Q06 reflecting,it, wherein said power-squrceless

ter ni nal i%e%b%&lﬁge i MR R e At BAYPLY S 4SP AT FEFEd NPt ilcal
signal in g6e9rdapce W-ia [Rpecily r?ff% by-the. ys l.ect-i on, by
sai d reflégfing neang; a F’ang#ittpﬁgas att %fa$§%ﬁef%F?§§%€téﬁ%é%éﬁde, t he

transmttisgssatinrmdastddhog wiBASIH 5610A tARANS cher byaiek A dhepoH rar ed
optical signal having its intensity nodul ated depending on an electric
si gnal of FRfbeRtiosh thy beaifarefiltasiling meaind power - sour cel ess ter ni nal

cl udi ng. |1 ghie FE TG Ceh S Tror Fhce ity CHACRRFEaPEE Sefc ] gna
;ﬁLI?ﬁ¥g?gg??%%ggﬁggdﬁré%éggghn?ﬂgﬁﬂg?gﬁ_ sai d power-sourcel ess ternmn nal
yZing nmeans for analyzing the information in which the
user sends from sai dryoseissdercelessst €om rAindingceaedancatéd the
intensity _ _ ‘
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, 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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of the infrared optical signal received by said light receiving neans;
~wherein a solar cell as said photoel’ectric conversion neaﬁéh&ﬁﬁuﬁ6earphone
as said voice output neans are directly connected by a conducting wire for
connecting an output termnal of the solar cell and an input term nal of
the earphone; the solar cell and a retororeflect type sheet as said
reflectin ans.are arran ed o | ane in onent for sending
and recei%ﬂgglfﬁé Fﬁﬁpfﬁe i?%aﬁ at?ﬁ@@%ﬂﬁﬁ%nEPer?a§éﬁﬁlH§3and
recei ving theai phared ngZ@thﬁs%gaﬁ i cal signal is installed to a
conponent for wearing it to a year(s) o t he user; and the earphone, the
sol ar cell and the eatphanef [téet sb)‘uae: ceheedin@rdcare8oged il dof Mypainit in
such condition that a surface of the solar cell for receiving the infrared
optical simaF ang ary@iere 't i%mr at noidf IléJctSQ%eC@Ifﬁébtle that

reflectin fr direct .al Vi sion ser. 5.
The pomrg‘as%gr%gle%es(gff%glr ﬁ%%%rgs Pﬁéﬁe?%lgllﬁ ﬂﬂ'ge (Rﬁgﬁéﬁeﬁ?ﬁ

retrorefl ectghypeashesl SufouodsEt RS rofell it &%ﬂ?@@%nffofror
sendi ng and rece|V|ng the infrared optic si gnal of rphone type

term nal , = hepbweg- sbartef rasetesptnala lusédnial dicemtualoaly ol sisyst em

whi ch has t he pomer-sourceless termnal of a user including
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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phot oel ectric conversion neans for receiving a part of intensity nodul ated
~infrared optical signal and converting it to an electric 06dWay2C06oi ce
out put nmeans for outputting the electric signal converted by said
phot oel ectric conversion neans in the formof voice, and reflecting neans
for receiving another part of the intensity nodul ated infrared optical

. wher.ei.n, sai ower -sourceless termnal_.is

i | d fl ti It ,
Ebggiam tho Eﬁa% %a'fhgﬁ[bl'ﬁfr&%ﬁéﬁégﬁlo?n? | AL AR R RpE Bd4le 1RFGHSIL N

aceor dance wi th | nf orRLLARSSNn B LhE WSS SRR oG eLheCigha hYqsal d

refl ecting neans; 53 26 May atransmitti i on of "a circunstance
si de i ncl unbfcallr sigmeslsilonv tegns tfsori reesds DByt he dulfd Be@ddeptheahngsi gnal
having its intensity nodul ated depending on an electric signal of

i nf or mat i 6t el €¢aRsAi sigaatoofsand okt igoutedbessransmindlsd &nd a
recei ving §§f%i§” of the cirgunst nce side including |ight receiving neans

for receivitig-t 8W@ﬁﬂ%ﬂQ§Fe bt e%ﬁkﬁ%.;répﬁgcted back by said
reflecting means y@f.eiSaifgh %Q;%i‘ér%{%?h%séif@ﬁms@% ’cé'“ﬁqt N OF TRk Qf

anal yzi ng nmeans for analyzing the ormation In e e user Sends from

‘said power-sourcel dsisghienmdc@l vingageandance métditheg ahenshfyareld t he
nrared o £8a1 % ghan BRI oY DK By Lhia ceflocting mbans 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 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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wherein power-sourceless termnal is atermnal of a card type in which a
. solar cell as said photoelectric conversion neans and a s%é\ﬂ@ﬂ% sai d
voi ce output nmeans and a retrorefrect type sheet as said reflecting neans
are assenbled in a card type body. 7. The power-sourceless term nal as
claimed in claim6, further conprising any one of an earphone and a

headph 8 Th | t | f cl 1-7,
Further o S REEaR oo Shit SReF HRgP Ao SHEATST 57 » o Randiale a
intensity ©fadshbkargd Ad9hd 1%%1’% Qf@%r?%fsls e Ba%?éﬁgnbﬂn l.posed

vessel having a light transmttable an astic conponen or ‘rncom ng t he

i ntensi ty athanigefsfiped ddight anadttther ¥bgatle 8ndeheri b Ettiigi B4raGedhy 2006
the i nfrared I ight to outside of the vessel, a light transmssion ratio in
the vessellighkhuhged r@%‘@%ﬁal g fidle wehande ofs madsurbange it her eby t he

intensity of t nfr ht whi ch pa the e IS nma

change; wher ei %%} ﬁt gﬁ‘?l ?Héylcﬁ? gﬁsdlﬂ dﬁrﬁr?% fﬂaﬂét &ﬁaﬁ‘@gievi a
sai d opti ciHah g ensh %ﬁ%@@ﬂ&ﬁ&mﬁwﬁd@n LAglREah AT AL EBLHAR AN Ch
the user send. 9. The power-sourcel ess termna % g I'ar red R el ai ms
wherei n sdiad Opei talfoimisensoh ywhhahgitige neasg seratranged in a li ght pat h

between a reflector as said reflecting neans for reflecting the infrared
light fromthe transmtting station to a direction being nearly equal to

the di rectg on 'Icl"lc tp%%\réflcggh %elegshst t%nlgmlnagtégaclzlgg%se%r 1(:r)1]c c&gﬁmr %‘fei ving
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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station. 10. The power-sourceless termnal as clained in claim8, wherein
~said optical intensity changing nmeans further conprises af%%M%Bgﬁﬁﬁ for
giving a change of pressure by |eading a voice to the closed vessel, the
-voi ce representing the information which the user sends. 11. The

power -sourcel ess termnal as clainmed in claim8, wherein said optical
intensity chan%in nmeans uBther rises a tube conponent which | eads

f
air vibrat?%ﬂp SN causBEe NheﬁjFiggﬁ§§Fl@\ﬁ%@EPW%FEee?@QHﬂﬁ and
(ransm {tabbgreamRANetg cHligl CLiisLBR RileddDEAILPN: fBUSEHSMLY JN1E, piser

! A
gives the voice, is carried fromt be conponent é elastic 26

May 2006 cospbreended) berlebyknébe ef 8Bkicl SH8RMEIHe BXDANGS e GOMK act s
and then, inside pressure of the closed vessel is changed, a thickness of

the cl osedvEdg@anambhliaadi i ebti ba choingedmsn thiengrhinght ssi ehasgeid and
the transm ssign ratji i s, changed by_the grains for sorbing a light, and
the intenst t%/:RSLPgt Q[?}ﬁf‘?]a?eargﬁéllﬁ Wcﬁg?Pﬁ %QSa?ﬁb%E't%@d the
transm ttaphecaMRINERt £ hbS g : p - I i nal as
claimed in clgin18, mhererﬁﬁgg?%%F?gEP%ﬁthﬁg?&gwgﬁﬁﬁﬁgé%ﬁgiﬁggﬁﬁr her
conpri ses aranspdnardb forcgnpbhgrgr i B¢ i 9odofl gpre@ssure by a mechani ca
operation of user, the nechanical operation representing information which
is sent to the closed vessel by the user.

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

56




13. The power-sourceless termnal as clainmed in claim12, wherein said
_light intensity changing means conprises a vessel having a 40MA¥APe% abl e
conponent being capable of transmitting a infrared light and a |ight
transmssion ratio is constant; and a el astic conponent; and a button as
t he conponent for giving variation of pressure by a nechanical operation
of user, t C ical.  operation representi informati.on which is sent
to the t rgﬁsgn%e%ﬁ%ﬁ#ggéggpgﬁ%ﬁ% of Q%%?gﬁﬁgﬁgraB?W%&%ﬁa%r ein
air vibratignchsne@d i t l-ast4 C '
operation in whi c%%{ he u%}?%na%fgﬁs%%, g?%g?gg&tg %Keﬂé %g'fsi %%craofrt;}{oenent
“expands antnteopstitacto$ tnd imEnariensi dehpr ks uhet obnishe tod eseshiylessel s
changed, a thickness of the cl osedvessel along a direction 56 26 May 2006
of transm tFFRHIIGHRPIS erBREBE N Penpfddafiaski on ratio is changed by
the grains for absorbing a light, and the intensity of the infrared |ight
which transmts though the transmttable conponent, is nodul ated. 57
ABSTRACT A communi cation systemincludes a power- sourceless termnal (10)
and a transmtting station (20). The power-sourcel ess term nal includes a
phot oel ectric conversion section for receiving an
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“intensity nodul ated optical signal and converting it to an eIectEic
~signal, and a voice output section for outputting the el ecddMay2¢@nal
passing through the conversion by the photoelectric conversion section in
the formof voice. The transmitting station includes a transm ssion
section for transmtting the optical signal having its intensity nodul ated
depending on an electric signal of the information to be transmtted.

ABSTRACT

A communication system includes a power-

sourceless terminal (10) and a transmitting station

5 {20) . The power-sourceless terminal includes a

photoelectric conversion section for receiving an

- intensity modulated optical signal and converting it

to an electric signal, and a voice output section for

outputting the electric signal passing through the

10 conversion by the photoelectric conversion section in

the form of voice. The transmitting station includes

a transmission section for transmitting the optical

signal having its intensity modulated depending on an
electric signal of the information to be transmitted.
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