- 1 S06P0887 DESCRI PTI ON COMMUNI CATI ON SYSTEM

COVMUNI CATI ON DEVI CE AND METHOD, AND PROGRAM

Technical Field [0001] The present invention rel ates

to- a conmuni cation system a comruni cation device

and a nethod, and a program and particularly relates

to a comuni cation system a conmmunication device and

a method, and a program wherein appropriate

communi cation settings according to the comrunication

envi ronment can be easily~-nmdde. Background Art [0002]

The precision of communication has heretofore bed®6P0887

greatly affected by communi cation capabilities and

connunication condi ti om&sardrsood ort h. For exanple, in
case wherein comuni cation conditions are very poor
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by the other party of communication is difficult, and

in the event that comuhfE&f4%n speed is set to a

hi gher speed, or reception sensitivity or

transm ssion power is suppressed in such a state, the

TESE Qf1 ¢9rmyni cation error further rises, making
successful conmunication even nore difficult. 2

[S0BH0887

The present invention relates to- a communication system,
‘a communication device and a method, and a program, and
particularly relates to a communication system, a
communication device and a method, and a program, wherein
appropriate communication settings according to the

communication environment can be easily made.

Background Art
[0002]

The precision of communication has heretofore been
greatly affected by communication capabilities and
communication conditions and so forth. For example, in a
case wherein communication conditions are very poor and
successful reception of information transmitted by the other
party of communication is difficult, and in the event that
communication speed is set to a higher speed, or reception
sensitivity or transmission power is suppressed in such a
state, the rate of communication error further rises, making

successful communication even more difficult.




[ 0003] Accordingly, nethods wherein the intensity of
the transm ssion power is adjusted according to
reception level have been conceived (e.g., see Patent
Docunent 1). [0004] Now, in recent years, advances in
informati on technology has-led to i nprovenent in
communi cation - technol ogy, and there are

comuni cation systenms wherein comunication is
performed using the hunman body and the like as a
conmuni cati on nedi um enplo¥ing el ectrostatic
coupling. Wth such conmmunication systens, S06P0887
comuni cation performed using the human body as a
[edd3uni cati on mediumis affected not only by the
functions of the communi cation devices and

comAFeE gt nehy c grfinodenghebein ailsp iindeakitrt et the
conmuni cati on environnment, such as, for exanple,

th
EHYSTH SoTE PAFEE | bh BBHAREEA a%%%m & |r8ﬁeHEW%eleé’r‘?&
hiP8 ndUHTRIL0dY. o L e PT OBEL! bE [%2%5‘%31?? p) body fo

serve as t micdt i-on Ce, | oad,
[@eghso forth). [0005] [Patent Docunent 1] Japanese
Unexam ned Patent Application Publication No.
- 20080320326r &k geute, ohdvavedd iien iRFebherBort 0 be
Sol ved by the Invention [0006] 3 S06PCB887 However,

t¢ghndHegyadescleddjusinipngvemans ni s siamupowe £ ion -
technology, and there are communication systems wherein
communication is performed using the human body and the like
as a communication medium, employing electrostatic coupling.
With such communication systems, communication performed
using the human body as a communication medium is affected
not only by the functions of the communication devices and
communication conditions, but also is affected by
communication environment,lsuch as, for example, the
positional relation between a communication device and the
+ human body, the properties of the human body to serve as the
communication medium (capacitance, load, and so forth).
[0005]

[Patent Document 1] Japanese Unexamined Patent

Application Publication No. 2001-320326

Disclosure of Invention
Problems to be Solved by the Invention

[0006&]




according to the reception state such as descri bed
above, for exanple, such communication environnent
states are not taken into consideration. Accordingly,
in the event that the reception device and the human
body are separated, and the reception state is poor
due to only the comunication environnent of the
recepti on device being poor, the reception state mi ght
not be inproved even if the transm ssion |evel of the
transmi ssion device is raiséd- Thus, depending on the
state of the conmunication environnment, adjusti g amEs”’
intensity of the transm ssion power according to the
recepiveorrst atetine ghtsenolf bajuetfegtinmmsnfusiberpowsch
control would unnecessarily raise the transm ssion
apggefingHic hri ghcephktreada tsoreeh @@r@,emmtlb@ﬁ ap00o7]
The present |n¥ent|on has been nmade in éght of such a

fory ?IF%]r? and aFﬂfﬁm‘EIbl%&nee&ﬁbF%‘F‘?% ates are not
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conmuni caton “environment or ~Sol Vi
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first aspect of the present invention is a
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communi cation device and a second communi cati on device
el BPnpaYs eifmtbe nnesgcdtdnonleyi-ae abebmmpviozat tba -

medi um the
reception state might not be improved even if the

transmission level of the transmission device is raised.
Thus, depending on the state of the communication
environment, adjusting the intensity of the transmission
power according to the reception state might not be
effective. Further, such control would unnecessarily raise
the transmission level, which might increase power
consumption.
[0007]

The present invention has been madé in light of such a
situation, and aims to enable appropriate communication
settings to be easily made according to the communication

environment.

Means for Solving the Problems
[0008]
A communication system according to a first aspect of

the present invention is a communication system comprising a




first conmuni cation device including first status
confirmng neans for confirmng the status of the

first conmuni cation device regarding the

comuni cation, first supply nmeans for supplying first
confirmation results, which are confirmation results
of-the first status confirmation neans, to-the second
comuni cati on device, first obtaining neans for
obt ai ni ng second confirmation results which are
confirmation results regarding the communication of

t he second conmmunication device, supplied from tH&P0887
second comuni cation device, and first handling
fprocesgimpineansnf osvipsy faardmangeceodtcainyprieaesshngevice
regardi ng the communi cati on, based on the first
wh bRl | Baveforen cresuni satbimh (e secontimiortiiomamedhum; the

esults; and the second conmuni cation device includin
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the ‘communication, Ssecond Supply nheans Tor supprlng
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confirmation results of the second status
seEpl ¥ irmmtiiies t reans; riiax idwe rkknsts, camiaeat coAfirmation
devi ce, second obtaining neans for obtaining the
re¢spkts @dnfthenfitioh stesist soadppha et memnshethi the
conmuni cati on devi ce, and second handl i ng processing
Sﬁ%%ﬁ%;qu%“nbE?F%ﬁ?nqﬁf%ﬁﬁﬂ:FéFsbr%k%%kﬂ%ﬂg FEegaFdfay t he
comuni cation, based o%ﬁthe fir?t cagnfirmation_resul t
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r& 9904 regarding the communication of the second

communication device, supplied from the second communication
device, and first handling processing means for performing
control processing regarding the communication, based on the
first confirmation results and the second confirmation
results; and the second communication device including
second status confirmation means for confirming the status
of the second communication device regarding the
communication, second supply means for supplying the second

confirmation results, which are the confirmation results of

the second status confirmation means, to the first

communication device, second obtaining means for obtaining
the first confirmation results supplied from the first
communication device, and second handling processing means
for performing control processing regarding the

communication, based on the first confirmation results and




Wth the first aspect of the p-resent invention, the
states regardi ng communi cation at the first
comuni cation device is confirmed at the first
comuni cation device, first confirmation results
which are the confirmation results thereof are
supplied to the second communi cati on device, second
confirmation results which are confirmation results
of the state regardi ng conmunication of the second
comuni cati on devi ce supprléd fromthe second
conmuni cation device are obtained, control proceEXiBy§s7
regarding the comunication is perforned based on the
ther s¢cowhfdonfatrimenion esaditle sand t he second
confirmation results, the state regarding the

ni cati on of the second conmuni cation device is
conf ﬁg??%tfthe second comuni cati on device, the

n

confiit teshI St eh Hhe QW%FW&BH%’ the
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commruni cat i on “devi ce, Irst confrrmation resu

asuip@d ied donearhbe 4t refe fQQgHUEbﬁ%Eﬂ;%tfi%Yﬂ GEvAEE, first
obt ai ned, and control processing regarding the

cepfimmi tdan arsidtperifiahmadebasedcont e tfiohStesults

confirmation results and the second confirnmation
thesant sire popRO}eA torihenisearndnceysiEmaidonr denicto a
second ggpect of the present invention is a
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neans
device are obtained, control processing regarding the

communication is performed based on the first confirmation
results and the second confirmation results, the state
regarding the communication of the second communication
device is confirmed at the second communication device, the
confirmation results which are the confirmation results
thereof are supplied to the first communication device,
first confirmation results supplied from the first
communication device are obtained, and control processing
regarding the communication is performed based on the first
confirmation results and the second confirmation results.
[0010]

A communication system according to a second aspect of
the present invention is & transmission device for

transmitting signals via a communication medium, and a




for confirmng the status regarding transm ssion of

the signals, and first handling processing neans for
perform ng control processing regarding transn ssion

of the signals, based on first confirmation results
which are the results of confirmation by the first
status confirmati on neans; and wherein the reception
devi ce includes second status confirmati on neans for
confirmng the status regarding reception of the
signal s, and second handl rn§ processing neans for
performng control processing regarding recepti op0650887
the signals based on second confirmation results which
racepthmn rdesniikesfof oonfivimat ke bygridies ;setendist dhals
confirmation neans. [0011]] Wth the second aspect of
CEmRSPEsian dﬁﬁv@ﬁﬂwudt%e figpht scatwyaogifagmation means

nals is conflrned at, the

trans SSi.on O
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of signals is confirmed at the reception device, and
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performed based on the second confirmation results
cof erradrient hg teesufirstostebes comfimmdtioonmedns; and

S06P0887 0012] . A conmmuni cation system according to a
wg?ﬁ§%9 ohgceprtion device includes "second status

confirmation means for confirming the status regarding
reception of the signals, and second handling processing
means for performing control processing regarding reception
of the signals based on second confirmation results which
are the results of confirmation by the second status
confirmation means.

[0011]

With the second aspect of the present invention, the
status regarding transmission of signals is confirmed at the
transmission device, control processing regarding
transmission of signals is performed based on the first
confirmation results which are the results of the
confirmation, and the status regarding reception of signals
is confirmed at the reception device, and control processing
regarding reception of signals is performed based on the
second confirmation results which are the results of the

confirmation.




aspect of the present invention is a comrunication
system conprising a transm ssion device for
transmtting signals via a conmunication nmedium and
a reception device for receiving the signals; wherein
the transm ssion device includes first status
con-firmation neans for confirmng the status
regardi ng transm ssion of the signals, supply neans
for supplying the first confirmation results, which
are the confirmation resal¥s-of the first status
confirmation nmeans, to the reception device, ang06P0887
first handling processing neans for perform ng
[eohtk ol processing regarding transm ssion of the
signals, based on the first confirmation results; and
wherfeCARTR AR ¢ciet iSor t@avaeecTdigiaudes astbbnd stcngs
confirqgthon neans_for confirmng the status regardi ng
a?%ﬁﬁﬁnﬁ'oﬁ Sprﬁﬁg%ﬁgﬁﬁﬂ%§F18Bté?n?r&fmﬁ§§ﬁ§anPn System
d i t ' cconfirmation results,supplied
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regardi ng reception of the signals based on at |east
rerei wfngs ebensigonlfd ;r rdkirefnr el tsanMriicBiahedéfece
_results of confirmation by the second status
1pehfdesndireh spatars coafd rmhbiéi retansombrr pahfbrming the
results obtained by the obtaining neans. [0013] Wth
StHAS FePardspectr B 1preSEntns MichALen, SpRLE means
6P0887. stature regarding transm ssi.on of _signals is
£t ageed B L AR Sonaf PR e B, PepfeR RS
cHNrfa¥BbhORe £ 854 (oF WRECRirst status confirmation means,

to the reception device, and first handling processing means
for performing control pbrocessing regarding transmission of
the signals, based on the first confirmation results; and
wherein the reception device includes second status
confirmation means for confirming the status regarding
reception of the signals, obtaining means for obtaining the
first confirmation results supplied from the transmission
device, and second handling processing means for performing
control processing regarding reception of the signals based
on at least one of second confirmation results which are the
results of confirmation by the second status confirmation
means, and the first confirmation results obtained by the
obtaining means.

(0013]

With the third aspect of the present invention, the




are the confirmation results thereof are supplied to
the reception device, and al so, control processing
regarding transm ssion of signals is perforned based
on the first confirmation results, the status
regardi ng reception of signals is confirnmed at the
reception device, first confirmation results supplied
fromthe transm ssion device are obtained, and
control processing regardin% reception of signals is
prefornmed based on at |east °ofie of the second
confirmation results which are the results of S06p0887
confirmation, and the obtained first confirmation
sketure steda00ii4p tAegammmicabifonidexlcel aceorfdirngdt st a
fourth second aspect of the present invention is a
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conmuni cati on devi ce€; INg processing

tmls‘s:ronpaﬁf 8k ghaUs cmtﬁeglfoem@@e@éééw JfdRkdirngs t he
conmuni cati on, based on the confirmation results of

cohéarmatammsreenitsntuhemstmeaESreﬁéEHiﬂg rEepst ah ust
regardi ng conmuni cation may include the relative
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are obtained, and control processing regarding reception of
signals is preformed based on at least one of the second
confirmation results which are the results of confirmation,
and the obtained first confirmation results.

. {0014]

A communication device according to a fourth second
aspect of the present invention is a communication device
for performing communication with another communication
device via a communication medium, comprising: status
communication means for confirming the status regarding the
communication of the communication device; and handling
processing means for performing control processing regarding
the communication, based on the confirmation results of the
status confirmation means.

[0015]
The status regarding communication may include the

relative positional relation between the communication




[0016] The status confirmation nmeans may conpri se:
electric current neasurenent neans for neasuring the
el ectric current flow ng through the conmunicati on
devi ce; conbined |oad output neans for outputting the
conbi ned | oad of the - conmunication device and the
comrmuni cation nediumwith regard to the conmunication
of the communi cati on device, based on the

measurenent. results of the current measurenent

nmeans; and determ ning meang for determning the
status of the communicati on device based on the S06P0887
conmbi ned | oad cal culated by the conbi ned | oad
deal cell xtd g eaps, o b f deei donguhbeacirt ertsuaf atdeche
control processing by the control neans. [0017] The
otshar uscragnmficatath otevieans may further conprise input
accepting means for accepting input of communication
[H%H§ﬁn1|nfornat|on mhlch is information relating to
the ., properties o % conqruni cation

t he ‘conbined> &Inglcupa??ﬁﬁsﬁgﬁh O@QF&E?at%i%?ﬁflc
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el ectric current neasurenent nmeans,
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i nput accepting neans. [0018] - 10 S06P0887 The
ogtriugneporsf ifpmatiiorttEanys they conhpred eldadf of mabé on -

obt ai ni ng means_for obtaining information relating to
cepunication device and the communication medium with
regard to the communication of the communication device,
based on the measurement. results of the current measurement
means; and determining means for determining the status of
the communication device based on the combined load
calculated by the combined load calculating means, and
deciding the contents of the control processing by the
control means.

[0017]

The status confirmation means may further comprise
input accepting means for accepting input of communication
medium information which is information relating to the
properties of the communication medium; wherein the combined
load calculating means calculate the combined load based on
the measurement results of the electric current measurement
means, and the communication medium information accepted by

the input accepting means.

[0018]




status confirmation results at the other communication
devi ce provided by the other conmunication device;
wherein the handling processing neans performcontro
processing relating to the conmunicati on based on
information regarding - the status confirmation
results obtained by the informati on obtaining neans.
[0019] The handling processi ng means may conprise
transm ssion |evel adjusting nmeans for adjusting the
transmni ssion |level at the tide of the conmmunication
device transmtting signals, based on the S06P0887
confirmation results of the status confirmation

nmearkhe [s@820% cdhel hartdlonn@epho eSS idighpIR8BSiABYrmation
conprise reception gain adjusting neans for adjusting
obhelpemeans §arnchtattieny tinfervdtidre wdmninigcabi oime
devi ce det.ecting received signals, based on the
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conprise capacitance ust
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signal electrode which is an electrode for

rélansig S QRer e6eplih ik tiforS bgBak Son baseG @R ionlicgarding
S06P0887 the confirmation results of the status

- thondtiatvest iconfapansion [B322fcs obtained by the information

cbtaining means.

[0019]

The handling processing means may comprise transmission
level adjusting means for adjusting the transmission level
at the time of the communication device transmitting signals,
- based on the confirmation results of the status confirmation
means.

[0020]

The handling processing means may comprise reception
gain adjusting means for adjusting the reception gain at the
time of the communication device detecting received signals,
based on the confirmation results of the status confirmation
means.

[0021]

The handling processing means may comprise capacitance

adjusting means for adjusting the capacitance as to the .

communication medium for a signal electrode which is an

electrode for transmission/reception of signals, based on




The signal electrode nmay be a plurality of electrodes
arrayed in array fashion, each configured of a
connection- controllable el ectrode; wherein the

capaci tance adjusting neans control the capacitance
by controlling the connection of each el ectrode.
[0023] The handling processing nmeans may conprise
nmessage display neans for displaying nessages and

i mages to a user, based on the confirmation results
of the status confirmati on 1lheans. [0024] The
handl i ng processi ng nmeans may conprise informati ciP6P0887
provi di ng means for providing information relating to
thhecogidratidhl esstessllds ok thetas ataist iGanfti bABkE Ok .
means to the other comunication device. [0025] The
. [ABA4] i ng processing neans may conprise nodul ation

nmet hod deci di ng. neans for deciding the nodul ati on
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results. of the status confirnmation ans. [0026]. . The
*hah %ﬁﬁlﬁVgggséﬁgﬁuﬁﬁaﬁ?c ﬁog%ﬁ%??gg‘gfﬁokPHHELtlon*
f £ ci.di - i di_ng it he, .
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the status confirmati on neans.
of each electrode. -

[0023]

The handling processing means may comprise message
display means for displaying messages and images to a user,
based on the confirmation results of the status confirmation
means.

[0024]

The handling processing means may comprise information
providing means for providing information relating to the
confirmation results of the status confirmation means to the
other communication device.

[0025]

The handling processing means may comprise modulation

method deciding means for deciding the modulation method for

the signals, based on the confirmation results of the status

confirmation means.
{0026]
The handling processing means may comprise error-

correction method deciding means for deciding the error




[0027] The conmuni cati on device may further conprise:
frequency identifying nmeans for identifying a
frequency regarding which gain is great for signals
transmtted to the other comuni cation device; and
frequency setting neans for setting the carrier

signal of the communication to the frequency
identified by the frequency identifying neans. [0028]
A conmuni cati on nmet hod according to the fourth aspect
of the present invention 7sléa-comunication nmethod for
a conmuni cation device which perforns comuni catS0®®0887
with another comuni cation device via a conmunication
caedécat o k@ theat 86 dcico mpminsinigat bén stieps:0bn the
confirmng the status regarding to the comuni cation
coffifeatdomuristdt$ onf dde eséatuandopdifrovbiiongmeans r ol

rocessing regarding the communication, based on the
{5%%?1rnation results thereof. [0029] A program

acc %iggmﬁo th fougﬁh.aspect
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comuni-cati on evice via a comuni cation medrum
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status regarding to the comrunication of the
otlemainganiiont devi dwricend aper foequangey sk3tiSHEROBEY for

control processing regardi ng the conmunication, based
St 1THE theoRRFEHRE | DrPods @ft She hepwpnication to the

frequency identified by the frequency identifying means.
[0028]

A communication method according to the fourth aspect
of the present inventicon is a communication method for a
communication device which performs communication with
another communication device via a communication medium, the
method comprising the steps of: confirming the status
regarding to the communication of the communication device; .
and performing control processing regarding the
communication, based on the confirmation results thereof.
[0029]

A program according to the fourth aspect of the present
invention is a program for causing a computer to perform
processing of communication with another communication
device via a communication medium, the program comprising
the steps of: confirming the status regarding to the

communication of the communication device; and performing




[0030] Wth the fourth aspect of the present
invention, the status regarding the comunication of
t he communi cation device is confirmed, and contro
processing regarding the comunication is perforned
based on the confirmation results. Advantages [0031]
According to an aspect of the present invention,
comuni cation can be perforned. Particularly,
appropriate comunication settings according to the
conmuni cation environment ¥am be easily performnmed.
Bri ef Description of the Drawings [0032] Fig. 1SGpF4887
diagramillustrating a configuration exanple of an
cenbodl memtcestiag commandicat ithe symmﬁmn¢axﬂdnhcbasé@eon the
present invention is applied. Fig. 2 is a diagram
cPpfitatadmgeanl examieeadf- an  equival ent circuit of
[éﬁg gonnunlcatlon systemshown in Fig. 1 in an idea
¢ Fig. 3is a diagran1i||ustrating an exanpl e of
cal gylat es ol t age
occ&ﬁrﬁnsggtfséHﬁ}%§%§538§$a£% éése Vé f%%dpfﬁﬁn
st &8k esjastohg tie tJ&m%@%'at%BQV\@f ﬁlrﬂa %ogimugicgt;gon
is a dlagran1lllustrat|ng an exanple of a physica
devied iof cohéiphys) cald comnfirglir atbess Oifndg M@garding the

communicatior is performed based on the confirmatiom results.

Advantages
[0031]

According to an aspect of the present invention,
communication can be performed. Particularly, appropriate
communication settings according to the communication

environment can be easily performed.

Brief Description of the Drawings
[0032]
Fig. 1 is a diagram illustrating a configuration

example of an embodiment of a communication system to which

the present invention is applied.

Fig. 2 is a diagram illustrating an example of an
equivalent circuit of the communication system shown in Fig.
1 in an ideal state,

Fig. 3 is a diagram illustrating an example of

calculation results of actual values of voltage occurring at




conmuni cati on systemshow in Fig. 1. Fig. 5is a
diagramillustrating an exanple of a nodel of the
paranmeters occurring in-the nodel shown in Fig. 4. -
Fig. 6 is a schematic diagramillustrating an exanple
of the distribution of electric flux lines as to

el ectrodes. Fig. 7 is a schematic diagram
illustrating another exanple of the distribution of
electric flux lines as to electrodes. Fig. 8 is a

di agram for descri bi ng another- exanple of a nodel of
el ectrodes in a transm ssion device. Fig. 9 is a S06P088Y
diagramillustrating an exanple of an equival ent
bothcemds off bheenpdeloshowt iRsEsgor . iFitthe dded 8hown
diagramillustrating an exanple of frequency
iprbpertdes of the conmmunication systemshown in Fig.
9. Fig. 11 is a_ diagram.llustrating an exanpl e of

si gridi% 4 bEef VRPHA™ fdEaptrbiPr e csampilg. ciRis a

' §p1ill strating .an ex | e _of Iacengp of
p%#%%%roé%g@HFPé.£§%g?%¥%fc ﬁgngﬁ%?T¥{kﬁ?%nﬂ néhgnother
8RRl &Qfon BL,ECEARM o il @glrodes. 15 SO6PGB87

Fig. 14 is a diagramillustrafing yet another exanple

of iacenens AfdelPedt adesstFaginglan $xamflagéan model
illustrating yet another exanple of placenent of
og| elet rpdeyeters occurring in- the model shown in Fig. 4.

Fig. 6 is a schematic diagram illustrating an example
of the distribution of electric flux lines as to electrodes.

Fig. 7 is a schematic diagram illustrating another
example of the distribution of electric flux lines as to
electrodes.

Fig. 8 is a diagram for describing another example of a
model of electrodes in a transmission device.

Fig. 9 is a diagram illustrating an example of an
equivalent circuit of the model shown in Fig. 5.

Fig., 10 is a diagram illustrating an example of
frequency properties of the communication system shown in
Fig. 9.

Fig. 11 is a diagram illustrating an example of signals
received at a reception device.

Fig. 12 is a diagram illustrating an example of
placement of electrodes.

Fig. 13 is a diagram illustrating another example of

placement of electrodes.




Fig. 16 is a diagramillustrating yet another exanple
of placenent of electrodes. Fig: 17 is a diagram
illustrating yet another exanple of placenent of

el ectrodes. Fig. 18 is a diagramillustrating yet

anot her exanple of placenent of electrodes. Fig. 19
is a diagramillustrating configuration exanples of
an electrode. Fig. 20 is a diagramillustrating

anot her configuration exanple of an el ectrode. Fig.
21 is a diagramillustrating anot her exanple of the
equi valent circuit of the nodel shown in Fig. 5. 660887
22 is a diagramillustrating a | ayout exanple of the
COMTiRi.caki an sysi®mashaWlubtirdt thg ketFlagotRr i Sxanple
diagramillustrating another configuration exanple of
of rbmAMR¢aciforlsystedns.o which the present invention
is applied. Fig. 24 is a_diagramillustrating an

act §a9-udagds BxEAATETof L ARS ERblobdraift fw*aher example

IC ystemto which the present invention
OgsS%%%?$%g %EI ei%rls a diagramillustrating another
usage 4exappLe s éi%gr§%559§§3£ré%1531y%%bQHbBﬁQE égaﬁile

conmuni cation systemto which the present Invention is
oAppldetherfti @f 206etSraigdi.agramillustrating yet another

configuration exanple of a communication systemto
whi dhgt-hé7 is a diagram illustrating yet another example
of placement of electrodes.

Fig. 18 is a diagram illustrating yet another example
of placement of electrodes.

Fig. 19 is a diagram illustrating configuration
examples of an electrode,

Fig. 20 is a diagram illustrating another configuration
example of an electrode.

Fig. 21 is a diagram illustrating another example of
-the equivalent circuit of the model shown in Fig. 5.

Fig. 22 is a diagram illustrating a layout example of
the communication system shown in Fig. 1.

Fig. 23 is a diagram illustrating another configuration
example of a communication system to which the present
invention is applied.

Fig. 24 is a diagram illustrating an actual usage
example of an embodiment of a communication system to which
the present invention is applied.

Fig. 25 is a diagram illustrating another usage example




present invention is applied. Fig. 27 is a diagram
illustrating a distribution exanple of a frequency
spectrum Fig. 28 is a diagramillustrating yet

anot her configuration exanple of a conmunication
systemto which the present invention is applied.

Fig. 29 is a diagramillustrating a distribution
exanpl e of a frequency spectrum Fig. 30 is a diagram
illustrating yet another configuration exanple of a
conmuni cation systemto whilkth the present invention
is applied. Fig. 31 is a diagramillustrating an S06P0887
exanpl e of tenporal distribution of signals. Fig. 32
of sam dilamdhent bof|asidratunigadnosXeyPien afo Whecnftoav of
conmuni cati on processing. Fig. 33 is a diagram
Presert riavengipet iamurddred.confi gurati on exanpl e of a
conmyni cation systemto which the present invention
is dpl-i €8, 1Ei Yy diparer AlieHERtInY dicagraAtEoY

e e R
pgggggigggggtgggrqu&ﬁﬁggd_l7 SC6P0887 Fig. 35 is a
diagramillustrating a configuration exanple of an
embedignent of A CRRIERI €alh O SESie M Heswhiwh idhe
present invention has been applied. Fig. 36 is a
exhragireamtr epfesamtnaly sfleetcomruni cati on

Fig. 28 is a diagram illustrating yet another
configuration example of a communication system to which the
present invention is applied.

Fig. 29 is a diagram illustrating a distribution
example of a frequency spectrum.

Fig. 30 is a diagram illustrating yet another
configuration example of a communication system to which the
present invention is applied.

Fig. 31 is a diagram illustrating an example of
temporal distribution of signals.

Fig. 32 is a flowchart illustrating an example of the
flow of communication processing.

Fig. 33 is a diagram illustrating yet another
configuration example of a communication system to which the
present invention is applied.

Fig. 34 is a schematic diagram for describing the

relation between positional relation between electrodes and

communication medium, and the capacitance therebetween.




system shown in Fig. 35 with an equivalent circuit.
Fig. 37 is a flowhart illustrating an exanple of the
fl ow of communi cation control processing. Fig. 38 is
a flowhart illustrating an exanple of the flow of
status confirmation processing. Fig. 39 is a flowhart
illustrating an exanple of the flow of handling

processing. Fig. 40 is a flowhart illustrating
anot her exanple of the flow of status confirmtion
processing. Fig. 41 is a-fllowchart illustrating

anot her exanple of the flow of handling processiSfgrP0887
Fig. 42 is a diagram for describing an exanple of a
COoMmigi. cab i D £ atilalg@lanph dDTesstNg riehhedn f ngd e ider al |
comuni cation systemshown in Fig. 35. Fig. 43 is a
eghryraamfi Rhustbedimaptamdt heropomiiguirian epstexanplvéich
t he communi cation systemto which the present
e\ RERSSSH hReHekin A5t Pea™ rPRLieM is a flowchart
il gra Lng yet..anot her exanmple of the flow of .
Stal 38" CORT T i G 2B OB BRRT TGt G LS PN Y hiORar 1
s%éﬂéﬁﬁ?s‘h%ﬁqhnﬂn Yeig angf haknexam L%vaqfe_ntchsiglceﬂ of
andling processing. 18 S06P0887 Fig. 46 Is a
di agtigm gprigdesanichichRgrani EXaifa@iah an COrmMliLalf @Re
control processing nethod in the overal
flopimainicoamiohcsyistremositiowh prodégping3. Rig. 47 is a
diag(an1for.describing an exanpl e of
ig. 38 is a flowchart illustrating an example of the
flow of status confirmation processing.

Fig. 39 is a flowchart illustrating an example of the
flow of handling processing.

Fig. 40 is a flowchart illustrating another example of
the flow of status confirmation processing.

Fig. 41 is a flowchart illustrating another example of
the flow of handling processing.

Fig. 42 is a diagram for describing an example of a
communication contreol processing method in the overall
communication system shown in Fig. 35.

Fig. 43 is a diagram illustrating another configuration
example of the communication system to which the present
invention has been applied.

Fig. 44 is a flowchart illustrating yet another example
of the flow of status confirmation processing.

Fig. 45 is a flowchart illustrating yet another example

of the flow of handling processing.




i ndi vi dual difference anong communi cati on nedia. Fig.
48 is a block diagramillustrating another
configuration exanple of a transm ssion device. Fig.
49 is a block diagramillustrating another
configuration exanple of a reception device. Fig. 50

is a flowhart illustrating yet another exanple of

the flow of status confirmation processing. Fig. 51 is

a flowchart illustrating yet another exanple of the
flow of status confirmationl$rocessing. Fig. 52 is a

di agram for descri bing an exanple of the S06P0887

comuni cation control processing nmethod for the
overmld. 4commuai ¢hddei et assshidmd MmrFiegamd8ec ad a
Fig. 49. Fig. 53 is a diagramillustrating yet another
CeBNR HEAEidnoroakanpl profess iognmahhedt iortsy svemal b
whi ch the present invention has been applied. Fig. 54
CPEMIN ¥ G sy SERT U i1y Fy}et Aot her exanple of

t he f.l ow,of .status confirmati on processing. Fig. 55 is
A adt &5 eLRHBhG CAnde Rer e e cgpmp1 & o
1RQIWIHI LA FF SRR LL n%n{!c@mﬁﬁieétfo@ iam .
illustrating a configuration exanple of an enbodi nment
of @igammanisaiiwrbgystiagrta Wihtrathdg SA6PRES7 the
present invention has been applied. Fig. 57 is a

chhbimhartion eystphe i aatraanni heforxdawplae. of the -
fl ow of handling processing. Fig. 58 is a diagram
des@Fﬁbiﬁa iR & kedagpggam illustrating another

configuration example of a reception device.

Fig. 50 is a flowchart illustrating yet another example
of the flow of status confirmation processing.

Fig. 51 is a flowchart illustrating yet another example
of the flow of status confirmation processing.

Fig. 52 is a diagram for describing an example of the
communication control processing method for the overall
communication system shown in Fig. 48 and Fig. 49.

Fig. 53 is a diagram illustrating yet another
configuration example of a communication system to which the

present invention has been applied.

Fig. 54 is a flowchart illustrating yet another example
ofrthe flow of status confirmation processing.

Fig. 55 is a diagram for describing another example of
communication settings.

Fig. 56 is a diagram illustrating a configuration

example of an embodiment of a communication system to which




conmuni cation medium Fig. 59 is a graph illustrating
the way in which frequency properties change
according to-the comrunication nedium Fig. 60 is a
diagramillustrating a configuration exanple of an
enbodi nent of a conmuni cation systemto which the
present invention has been applied. Fig. 61 is a
flowchart illustrating an exanple of the flow of
comuni cation processing. Fig. 62 is a flowhart
illustrating another exanpl®&®of the flow of
conmuni cation processing. Fig. 63 is a diagram S506pP03887
illustrating a configuration exanple of a persona
tbenpuéessnt amweinehoh hiea priesentappilagant i on has been
applied. Reference Nunerals [0033] 1000 conmuni cation
syst%ﬂﬁ B001st pahbondwirgn idévsteat IBD Y ate@epthen example
g 1003 conmuni cati on nmedium - 20 S06P0887 1014
%sf%ﬁﬁﬁqﬁ'ﬁ&PthHQWPEOQﬁ?E§nﬁandI|ng unit 1034
staqﬂiﬁc%%flgngtlon unj t 103%lhandh Q%ﬁﬁ ni t %056 Rtr

dragram describing an e
communication medium.

Fig. 59 is a graph illustrating the way in which
frequency properties change according to- the communication
medium.

Fig. 60 is a diagram illustrating a configuration
example of an embodiment of a communication system to which
the present invention has been applied.

Fig. 61 is a flowchart illustrating an example of the
flow of communication processing.

Fig. 62 is a flowchart illustrating another example of
the flow of communication processing.

Fig. 63 is a diagram illustrating a configuration
example of a personal computer to which the present

invention has been applied.

ﬁeference Numerals

[0033]
1000 communication system
1001 transmission device
1002 reception device

1003 communication medium




1057 vtr 1066 Rrr 1067 Vrr 1068 Vro 1069 Sw 1081
and 1082 Rm 1083 Cm 1200 conmuni cati on system 1201
and 1202 conmuni cati on devi ces 1214 communi cati on
status confirmation unit 1215 comuni cation handling
unit 1400 commruni cation system 1401 transm Ssion
device 1402 reception device 1414 status confirmation
unit 1421 comruni cation nmedi uminformtion input unit
1434 status confirmation unit 1441 communi cation

medi um i nf ormati on i nput uM& - 1600 conmuni cati on
system 1601 and 1602 conmuni cati on devices - 21 S06p0887
S06P0887 1614 communi cation status confirmation unit
1621 0ddnwuamiwcatdoort iamdt bemh i wdiar mat i on i nput unit Best
Mode for Carrying Qut the Invention Enbodi nents of the
pr esérid handhiticommditl | now be described with

refer%qce to the drawi ngs. First, making
10 status confirmation unit

1035 handling unit

1056 Rtr

1057 Vtr

1066 Rrr - | =
1067 Vrr

1068 Vro

1069 SwW

1081 and 1082 Rm

1083 Cm

1200 communication system

1201 and 1202 communication devices

1214 communication status confirmation unit

1215 communication handling unit

1400 communication system

1401 transmission device

1402 reception device

1414 status confirmation unit

1421 communication medium information input unit
1434 status confirmation unit

1441 communication medium information input unit
1600 communication system

1601 and 1602 communication devices




reference to Fig. 1 through Fig. 33,-description wll
be nmade regarding a comrunication systemwhich is no
restricted by the usage environment by doi ng away
with the need for a physical reference point path and
real i zing communi cation by a comunication signa
transm ssion path alone, as an exanple of a

comuni cation systemto which the present invention
is applied. [0034] Fig. 1 is a diagramillustrating a
configuration exanple accadlding to an enbodi ment of a
comruni cati on system which does not use a physi c#l6rP3887
reference point path but realizes comunication by a
conmaliscabh@im Siagiian sthensiasiiomapabh ahone. [ 0035]
In Fig. 1, a conmunication system 100 is confi gured

i ncllifdilngommunigedriogs nedigevirderink@ica feoeptirgt
device 120, and a conmmuni cation nmedi um 130, thereby
realizing a transm ssion/reception systemwherein the
tr 1SSl on . _device 0 .and_the reception device 120
B%i%ﬁ%%%%%éfgﬁgFr¥f%gfﬁ%?t%§0555%%510qhe conmmuni cat i on

medigiod3Pent § Of N8l WREdSHe W AN LIS GQMURLCatd on

system 100, signals transmtted fromthe transm ssion
ddeyt dRdl LA tar et aasdd tdedndi ardiehg£OMUREAt hOKI ng

medi um 130, and received by the reception device 120.
r¢DO38jce to Fig. 1 through Fig. 33,-description will be
made regarding a communication system which is no restricted
by the usage environment by doing away with the need for a
physical reference point path and realizing communication by
a communication signal transmission path alone, as an
-example of a communication system to which the present
invention is applied.

[0034]

Fig. 1 is a diagram illustrating a configuration
example according to an embodiment of a communication system
which does not use a physical reference point path but
realizes communication by a communication signal
transmission path alone.

[G0351

In Fig. 1, a communication system 100 is configured
including a transmission device 110, a reception device 120,
and a communication medium 130, thereby realizing a
transmission/reception system wherein the transmission

device 110 and the reception device 120 exchange signal via




The transm ssion device 110 includes a transm ssion
signal electrode 111, a transm ssion reference

el ectrode 112, and a transmi ssion unit 113. The
transm ssion signal electrode 111 is one el ectrode of
a pair of electrodes provided for transm ssion of
signals to be transferred via the comunication
medi um 130, and is provided such that the

el ectrostatic coupling thereof as to the comruni cation
medi um 130 is stronger thargZmat of the transni ssion
reference el ectrode 112, which is the other el ectS06&8887
of the wpair. The transm ssion unit 113 is provided
thet vmanrtiketibhansdd 8si1®0 .Si grabtkteoidrede Lidnanei 4 he
transm ssion reference electrode 112, and provides
coppgel @i tdery setemi 1M, eligpelsctsinml tsedelfeonr flve
tgoten,tial) to be transferred to, the reception device

SOSEFOPT] deTheS r bl ftico i raevréktad 7 ianébades a

1 I gnal ctrode 121, a.reception reference
c&ﬁ%&f d %‘1 % a g
el ect rode 129° gﬁag%&“rgg'pfﬁgﬁiYﬁﬁtb%. © fRgeption
déeceptiogn signal electrode 121 is one electrode of a
pair of electrodes provided for reception 23 S06P0887
[of3&)i gnal s transferred via the conmuni cati on nmedi um
130, and is provided such that the electrostatic
coufhiengrahereoiicas devoce hkl € aimminideat konramechiernib30
is stronger than that of the reception reference
SHIRR rJ@ETE29e hWhi che itraneigeher spéetenste drcthede 112,
pair.. The tecegtlon uglé 12% i s_provi.ded between the
PEITTORAFGHar W ctidde 121 HHTHOTERept PO
electrode 111 is one electrode of a pair of electrodes
provided for transmission of signals to be transferred via
the communication medium 130, and is provided such that the
electrostatic coupling thereof as to the communication
medium 130 is stronger than that of the transmission
reference electrode 112, which is the other electrode of the
pair. The transmission unit 113 is provided between the
transmission signal electrode 111 and the transmission
reference electrede 112, and provides these electrodes with
electric signals (electric potential) to be transferred to
the reception device 120.
[0037]
The reception device 120 includes a reception signal
electrode 121, a reception reference electrode 122, and a

reception unit 123. The reception signal electrode 121 is

one electrode of a pair of electrodes provided for reception




reference el ectrode 122, and detects electric signals
(electric potential) generated between these

el ectrodes by signals transferred over the

conmuni cati on medi um 130, converts these electric
signals into suitable electric signals, and restores
the electric signals generated and the transm ssion
unit 113 of the transm ssion device 110. [0038] The
comuni cation nedium 130 is configured of a materia
havi ng physical properties €habling electric signals
to be carried, such as electric conductors, S06P0887
dielectric materials, for exanple. For exanple, the

of osigm Cattiran sediradn 130 vy chemannd d giure thedfiumab30, and
el ectric conductor, a representative exanple of which
ipsphetided sych that copperledtpentani edawnhingr thheeof as
like; a dielectric material such as pure wate

BB OB AL PR (R Yk & 0ok BE EOMRUTRaEBRFaPE the
g *g%%tQ%fgature Iegpth alggnducigéﬁfgﬁgeaﬁther

ric SU S ance suc an o

_eﬂ%@@%&ﬁi Val %hgoivéﬁ}:on ﬂfe salbprt g5 @fid rl%B' |1|§e§r8{71ctl&?

ke. The shape of the comunication nmedium1
béﬂﬁeé@&ﬁkﬂ&bedptlaﬂ 519 R088 écttbdany: Wayd &Rd ABYepEion
i near, plate-shaped, spherical, a polygonal pillar,
rafeyigderlecorodmyl D1 hemdadbicerhs yelsdrape.c sfgedd% Wth
regard to such a communi cation system 100,
f%%%*ﬁlp% PORCRELRL} | Fatetsd cln BBt YRR dIang CRAECEEPAES div

s?&%a r%ransfgkggérggg§t%%dcgggu§PQ§%x%{%%gguhh?BO,

converts these electric signals into suitable electric
signals, and restores the electric signals generated and the
transmission unit 113 of the transmission device 110.

f0038]

The communication medium 130 is configured of a
material having physical properties enabling electric
signals to be carried, such as electric conductors,
dielectric materials, for example. For example, the
communication medium 130 may be configured of: an electric
conductor, a representative example of which is metal, such
as copper, iron, aluminum, or the like; a dielectric
material such as pure water, rubber, glass, or the like; ox
a compound material having the nature of both a conductor
and a dielectric substance, such as an organism, an
electrolytic solution of saltwater or the like, or the like.

The shape of the communication medium 130 is not restricted




conmuni cati on medi um or device. In the foll ow ng-
description, the conmmunication nedium 130 will be
descri bed as being a perfect conductor, for the sake
of facilitating description. Also, we will say that
there is space between the transm ssion signa
el ectrode 111 and the communi cation nedium 130, and
bet ween the transm ssion reference el ectrode 121 and
t he conmuni cati on nmedium 130, and that there is no
el ectrical coupling in this2%pace. That is to say,
capaci tance is fornmed between the conmmuni cation rfEthRGE87
130 and each of the transm ssion signal electrode 111
iangh{ heay,t raauds A gshonl. irefaar, eptatr el seigatle shAakri DAY
Further, the transm ssion reference el ectrode 112 is
Pel spoweEld Hiddiamg &heviivater acoundyt bieher sardiitssirpnshape .
Sgg ce 110, and the reception reference el ectrode 122
sposed facing the space around the reception

devi enl neraII , in the event that ? rica
conduc o%g %%ﬁt%o e spgggmun%%pé%¥i§ﬁ€§ Ps @Tned

d@%mqanh%ﬁ@heik%lb&%@l@&@&aé@ﬁng Lhe $RAGE: ofOr
exanple, with a conductor shaped as a sphere - 25

b&OBRIBEhe kavcBgodes adidishef spat8lardlhil Gapaci tance C
is obtained as in the follow ng Expression (1).

cpgonticatiopr msdion ¢u)de@i4rsr [&]the (1911owidg42]
description, the communication medium 130 will be described
as being a perfect conductor, for the sake of facilitating
description. Also, we will say that there is space between
the transmission signal electrode 111 and the communication
medium 130, and between the transmission reference electrode
121 and the communication medium 130, and that there is no
electrical coupling in this space. That is to say,
capacitance is formed between the communication medium 130
and each of the transmission signal electrode 111 and the
transmission reference electrode 121.

[0040]

Further, the transmission reference electrode 112 is
disposed facing the space around the transmission device 110,
and the reception reference electrode 122 is disposed facing
the space around the reception device 120. Generally, in
the event that a spherical conductor exists in a space,
capacitance is formed between the spherical conductor and

the_space. For example, with a conductor shaped as a sphere




In Expression (1), it is-the circle ratio. Also, s
represents permttivity, and is obtained by the
following Expression (2). [0043] Expression (2)
E=ErxEO ...(2) [0044] Note that in Expression (2), CO
represents permttivity in a vacuum which is 8.854 x
10-12 F/m and sr represents relative permttivity as
to the permttivity sOin a vacuum [0045] As can be
seen from Expression (1), the greater the radius r
is, the greater the capacitédnce Cis. Now, with
conduct ors havi ng conpl ex shapes instead of a S06P0887
spherical shape, the capacitance C cannot be
hexpngssethdimsaosi aplre] , fuhemcapawi tindéd e dlzovetained as
Expression (1), still, it can be clearly understood
iphile thel leapaci EaptesGathdAdes according to the
i@g%ace area of the conductor. [0046] - 26 S06P0887
[ bscribed above, the transnission reference

ode 2 forns a capacitance as to the space
E%é%%%%‘%hé&}transnission devi ce 110, and the reception

Cret m&nce [[e] ectrode (I1R2 fornms a capacitance as to the
space around the reception device 120. That is to
[e@42] when viewed froman external virtual infinite
di stance fromthe transm ssion

In Expression (1), ® is the circle ratio. B&also, &
represents permittivity, and is obtained by the following
Expression (2).

[0043]

Expression (2)

E=E,X & = (2)
[0044]

Note that in Expression (2), €0 represents permittivity
in a vacuum, which is 8.854 x 10™*% F/m, and er represents
relative permittivity as to the permittivity €0 in a vacuum.
[0045]

As can be seen from Expression (1), the greater the
radius r is, the greater the capacitance C is. Now, with
conductors having complex shapes instead of a spherical
shape, the capacitance C cannot be expressed in a simple
from as with the above Expression (1), still, it can be
clearly understocd that the capacitance C changes according

to the surface area of the conductor.

{0046]




devi ce-110 and the reception device 120, the potentia
of the transm ssion reference electrode 112 and the
reception reference electrode 121 becones |ess
readi | y changeabl e as the capacitance increases. }
[0047] Next, the principle of the communication with
the communication system 100 will be descri bed. Note
that in the foll ow ng description, a capacitor may be
-referred to sinply as capacitance for the sake of
facilitating descriptiom % ~due to the order in
whi ch description is made, but these should be S06P0887
understood to be equivalent. [0048] Also, the
f ol lrewdrgcdiset ighoven kiemadensmidsibhere faeketsd andi ng
that the transm ssion device 110 and the reception
cHevinse1202i Aoy a kameeidiesposad W tihesgbhfei @mpund the
di stance mai_nt ai ned between the two devices, and that

LrnYmssiept devEcark heditdgtBf ere 2RiG. o1 &£TRECRES t hat

nsm ssi on devi.ce 110, the .transm Ssi on
oHctlitie 10ROl PRAREISENE Jas I kel BBRRE cp Pllpt ehe

réﬁ%?&ﬂﬂntQe%h@e?ﬂﬂﬂynh%éki9@ to%%nnSQ@%g8§Zer§dffgﬁ_an
130, with sufficient distance between the transm sSion

extefmiANee reh Tt 10tie ith2 daBdahbe £FcANSMeS 8k Ofsm B4 Gival
el ectrode 111, so that nutual effect is negligible
dfeiqp ;110hend the newipégdbnodeutce IKuplthrgpetEuridierof
let us say that at the reception device 120, the
tq%ﬁﬁﬁﬂﬁsgﬁsgpﬁﬁageference @lectrode 112 and the reception
reference electreode 121 becomes less readily changeable as
the capacitance increases.
[0047]

Next, the principle of the communication with the
communication system 100 will be described. WNote that in
the following description, a capacitor may be referred to
simply as capacitance for the sake of facilitating
description, or due to the order in which description is
made, but these should be understood to be eqguivalent.

(00481

Also, the following description is made with the

understanding that the transmission device 110 and the
reception device 120 in Fig. 1 are disposed with sufficient

. distance maintained between the two devices, and that mutual

effects are negligible. Also, let us say that at the
- transmission device 110, the transmission signal electrode

111 forms electrostatic coupling only with the communication




el ectrode 121 forns electrostatic coupling only with
the comunication nmedium 130, with sufficient
di stance between the reception reference el ectrode
122 and the reception signal electrode 121, so that
mutual effect is negligible (e.g., there is no
el ectrostatic coupling). O course, the very fact
that that the transm ssion signal electrode 111,
reception signal electrode 121, and the conmuni cati on
medi um 130 are di sposed i 7a-space nmeans that each
has capacitance as to the space in reality, but S0%&9887
will be considered negligible for the sake of
méacthrh i 13,1 pgtHeserEpdicon. diQ04Rte HRi@iech ithea di agram
illustrating the comunication system 100 shown in
tFagsnis sgionh rafieeguiy o lewtt rodec Uil 2 . arkhechec gmADARESE i @N
system 200 is the comunicati on system 100

SteptesdmCEdofPt hlhn yiihedl BREUR] retfiact dfdnpgligible
bstanti al |, | val ent th i catl t

G5B A LY ekl dal et Lot A CPITAIN CqLLen sYStam.,

sﬁ%%r@m %Qothésreéeﬁi%s@e%ﬁhgnlé*&‘/ | Gfe f:%eg:’eplﬁ(fggpéi&{él

vice 220, and connection [ine 230, ransm ssi on

e UeMi 16R1e2 10 1COH FRS PONKS: ros28t i SO8RASBhg @ 1khRith the
transm ssion device 110 of the conmunication system

cd@tursifvavm onnméd gum 11 30-heriktbcepffonideviddeta@Be between
corresponds to_the reception device 120 of the

tRomAfTPE4PToRe 5§53 FAGCtERdaNL 34 atidy the rapepthen

R eely ecEjon i ne % 0 corﬁgsponds to _the comunj cation

ALE56787C 1 hel coifmitPlalr ot syRii&nt166 negligible

(e.g., there is no electrostatic coupling}. Of course, the
very fact that that the transmission signal electrode 111,
reception signal electrede 121, and the communication medium
130 are disposed in a space means that each has capacitance
as to the space in reality, but these will be considered
negligible for the sake of facilitating description.

[0049]

Fig. 2 is a diagram illustrating the communication
system 100 shown in Fig.'l with an equivalent circuit. The
communication system 200 is the communication system 100
represented with an equivalent circuit, and is substantially
equivalent to the communication system 100,

[0050]

That is to say, while the communication system 200 has

a transmission device 210, reception device 220, and

connection line 230, the transmission device 210 corresponds




shown in Fig. 1. [0051] - At the transm ssion device
210 shown in Fig. 2, the signal source 213-1 and the
i n-transm ssi on-device reference point 213-2
correspond to the transm ssion unit 113 shown in Fig.
1. The signal source 213-1 generates sine waves of a
specific cycle co x t rad as transm ssion signals,
whereint [s] represents tine, and co rad/s
represents angular frequency which can be represented
as in Expression (3). [005Y -Expression (3) w=27rf
[rad/s] (3) [0053] In Expression (3), It represéftPHss?
the circle ratio and f [Hz] represents the frequency
tof tisé gnadrsngesenat @svine t1he ofi gnal cammiiieazldn lsyJihen
i n-transm ssi on-device reference point 213-2 is the
1p0i prowtheire Fike i rche tregiepitiinnt Hevice f¥dnicogikenponds to
device 210 is grounded. That is to say, one term na

the %%e%ﬁl@wariegba? oL ffﬁescg’é{“u‘f‘bcaatloﬁ’r ééféFé‘F‘nJr‘ﬁ%d

ef eren otent] of the circu
AR L arorb ELrE, eEs LSt G oREaEEanes o
tﬁ@négﬁﬁhﬁidéégéﬁ'ﬁéﬁluﬂ‘ﬂ@he%%nkhg9c$$ﬁhnf§¥%§%ht§§§€ém 100
between the transm ssion signal electrode 111 and t

sEOWWN Galg.on.medium 130 in Fig. 1. That is to say,

[0051] __
At the transmission device 210 shown in Fig. 2, the
signal source 213-1 and the in-transmission-device reference
-point 213-2 correspond to the transmission unit 113 shown in
Fig. 1. The signal source 213-1 generates sine waves of a
specific cycle ® x t rad as transmission signals, wherein t

[s] represents time, and ® rad/s represents angular
frequency which can be represented as in Expression (3).
[0052]
Expression (3)
w=2xf [rad/s] < (3)
[0G53]

In Expression (3), n represents the circle ratio and £
[Hz] represents the frequency of signals generated by the
signal source 213-1. The in-transmission-device reference
point 213-2 is the point where the circuit within the
transmission device 210 is grounded. That is to say, one
terminal of the signal source 213-1 is set to a

predetermined reference potential of the circuit within the




Cte 214 is provided between the end of the signa
source 213-1 at the opposite- side fromthe

i n-transm ssi on-device - reference point 213-2, and
the connection |ine 230. Also, Cg 215 denotes a
capacitor, representing the capacitance of the
transm ssion reference el ectrode 112 shown in Fig. 1
as to space. Ctg 215 is provided between the termn na
of the signal source 213-1 at the side of the

i n-transmi ssion- device ref&ence point 213-2 and a
reference point 216 representing a spatial pointS&P0887
infinity (virtual point) based on the transn ssion
taeusmes 2dh de®@bb]210n the reception device 220 shown
in Fig. 2, a Rr 223-1, detector 223-2, and
[PASfkcepti on-devi ce reference point 223- 3 correspond
to the reception unit 123 shown in Fig. 1. The Rr
22395 $14 PBRATTRSt AR CEFBE ept FIOFF TS 8EoF e f or

c\%ﬁ%\%ﬁg%ﬂsé‘%g bre%?vgg}ll ge Zi%lgannaslmsi'ss-r:asi sgfé[jx?a t %rle%%%bg% 111

conf I gure an-anp etects an

a88PLAd | &SRRt eRtE 8h ndifdnerigncenbpiyeen thekerni pal say,
at both ends of the Rr 223- 1. The I n-reception-devicé
ctef BT £nice ppoiviiied 23=8vdeh ahROkAl oattihisGRnkhleseuresli t
wWithin the reception device 220 is - 30 S0620887
Z2gpoumdedheTharosst¢-os shy L rome ther mratarcinitsise oRrd@@Bsd -
(one input termnal of the detector 223-2) is set to
refeppitfe POLRNéY3 Tof e¥dhddep6PBAET BRI Ol iFe 280k cufttsor

C¥gt£ﬂg]éék%te%ege g$§§&é§?ﬂ %%p%égén fggﬂghe capacitance of
the transmission reference electrode 112 shown in Fig. 1 as
to space. Ctg 215 is provided between the terminal of the
signal source 213-1 at the side of the in-transmission-
device reference point 213-2 and a reference point 216
representing a spatial point of infinity (virtual peint)
based on the transmission device 210.

[0055]

In the reception device 220 shown in Fig. 2, a Rr 223-1,
detector 223-2, and in-reception-device reference point 223-
3 correspond to the reception unit 123 shown in Fig. 1. The
Rr 223-1 is a lcoad resistor (reception resistor) for
extracting reception signals. The detector 223-2, which is
configured of an amplifier, detects aﬁd amplifies potential
difference between the terminals at both ends of the Rr 223-
1. The in-reception-device reference point 223-3 is a point

at which the circuit within the reception device 220 is




The detector 223-2 may be provided with other
functions -as well, such as denodul ati ng the detected
nodul ati on signals, decodi ng encoded information
contained in the detected signals, and so forth, for
exanple. [0057] Cre 224 denotes a capacitor,
representing the capacitance between the reception
signal electrode 121 and the conmunication medi um 130
shown in Fig. 1. That is to say, the Cre 224 is
provi ded between the ternindl of the Rr  223-1
opposite to the in-reception-device reference poiditor0887
223-3 and the connection line 230. Also, Cg 225 is a
geapaded or Theépiesentsayy tdme capachiBnee tofe REE223-1 (one
reception reference electrode 122 as to the space in
1ppgt Bermpmalop§ thosdeegiogykdéd2 betsvesmt ttee at er ni nal
ofdthe Rr é?S-% at the side of the , , o
PFRT ee@btion T 665 BRCT HUrEd a1 pBf nth e Srsudfigwithin the
ré@% £1ceholnt , 226 representing a spatial point of
Infinity virtual point) based on the reception
[devéce 120. [0058] The connection |ine 230 represents
t he conmuni cation nedium 130, which is a perfect
condinet detedNodre 232 mayt be praddide0@RPO88Fther functions
communi cati on system 200 shown in Fig. 2, the Ctg 215
-aantelier guzhsagréemeprledamoe ihasdées gipdmmodallbyion
el ectrically, connected via the reference point 216

SHHF e OFEPEF BACRP CYtIchii NS oMo mIr AL PEFeAp the
oS B LR oL K S e (0 e
[0057]

Cre 224 denotes a capacitor, representing the
capacitance between the reception signal electrode 121 and
the communication medium 130 shown in Fig. 1. That is to
say, the Cre 224 is provided between the terminal of the Rr
223-1 opposite to the in-reception-device reference point
223-3 and the connection line 230. Also, Crg 225 is a
capacitor, representing the capacitance of the reception
reference electrode 122 as to the space in Fig. 1. The Crg
225 is provided between the terminal of the Rr 223-1 at the
side of the in-reception-device reference point 223-3 and a
reference point 226 representing a spatial point of infinity
(virtual point) based on the reception device 120.

[0058]

The connection line 230 represents the communication

medium 130, which is a perfect conductor. Note that in the




capaci tance in the space around the transm ssion
device 210 or reception device 220 is sufficient.

What is inportant is that, in the presence of a
conductor, capacitance proportionate to the surface
area thereof is always formed as to the surrounding
space. Also note that the reference point 216 and the
reference point 226 do not need to be electrically
connected, and may be nutual |y i ndependent. [0059]
Al'so, in the event that thedlomunication medium 130
shown in Fig. 1 is a perfect conductor, the S06r0887
conductivity of the connecting |ine 230 can be
coomnsi dertadnt sybeennfihigtewnsdn Fher 2, scheo cebf 2ts afd
the connection [ine 230 shown in Fig. 2 on
CESnPRMI TS iFERSeSRBERT fam tirdngt matuahly Il eepahtat hat

dium 13Q is.a conductor with

BRI bL" CORAUELTURTSr, CENG Eof L8 it D6 WEERTEhee
PRI FOIIES L AU GRv A Lheclecenblonled gecdorn, 1

t'he st abi comunrtati on

ndecsei Ry Ye bme§y§{baa1gﬂ%%nne&9@d di 8d,.apeg oheLyeen the
transm ssion device 210 and the reception device 220

cgpacitenere e tbe sopng 2r6060] the 32rarSAGRE83A dénidhe 10
communi cati on system 200, the signal source 213- 1, Rr
opoRceptdoa deyicex P R IB s@EféigPdnt anditarty iB2BmporAEE is

circuit. The conbi ned capacity Cx of the four
tRai &M ;Fhe BhABREEY ‘%Jfaﬁ‘aEPPBth?@t FaPRFitepgen1s,

p;‘?%?c?;ﬁ:l t o%oﬁéhéExspurrrekgas a:e28215 hé:r_aeno else)é ‘ar«r%st'?e oramsed
as teo the surroundlng space. Also note that the reference
point 216 and the reference point 226 do not need to be
electrically connected, and may be mutually independent.
{0059]

Also, in the event that the communication medium 130
shown in Fig. 1 is a perfect conductor, the conductivity of
the connecting line 230 can be considered to be infinite, so
there is no effect of the connection line 230 shown in Fig.
2 on communications. Note further that in the event that
the communication medium 130 is a conductor with sufficient
conductivity, the distance between the transmission device
and the reception device does not affect the stability of
communication in actual use. Accordingly, in such a case,
the distance between the transmission device 210 and the

reception device 220 can never be too long.

[0060]




(4). [0061] Expression (4) CX=1[F (4) Ce Cg +
Cre + Crg [0062] Also, the sine wave vt (t) which the
signal source 213- 1 generates is represented as shown
in Expression 5. [0063] Expression (5) Vt(t)=V,, Xsin
((jjt+8) [V] ... (5) [0064] Now, Vm|[ V] represents

t he peak voltage of the signal source voltage, and O
[rad], represents the initial phase angle. Now, the
actual value Virnms [V] of the voltage from the signal
source 213-1 can be obtaimnet? fromthe foll ow ng
Expression (6). [0065] Expression (6) - 33 SO6ROS&LES87
V -2 [0066] The conbi ned i npedance Z of the entire

Ci r a t-heaboheun ftdicned vkt em 24w froldl ewyhgl Bxpiessi2an-
(7). [0067] Expression (74

1, Rr 223-1, Cte 214, Ctg 215, Cre 224, and Crg 225 form a

circuit. The combined capacity Cx of the four serially-
connected capacitors (Cte 214, Ctg 215, capacitor Cre 224,
and Crg 225) can be expressed as in the following Expression
(4).

[0061] -

Expression (4)

C)(: -I -I 1 -I -I [F] e (4)
+ o —+
Cte  Ctg  Cre  Crg

[0062]

Also, the sine wave vt (t) which the signal source 213-
1 generates is represented as shown in Expression 5.

[0063]
Expression (5)
Vi (D) =Vpxsin(wt+8) [V] = (5)
[0064]

Now, Vm [ V] represents the peak voltage of the signal
source voltage, and O [rad], represents the initial phase
angle. Now, the actual value Vtrms [V] of the voltage from
the signal source 213-1 can be obtained from the following
Expression (6).

[0065]

Expression (6)




Z = JRr2+ (wWCX)2 Rr2+ 1 2 [~] (7)) (2nfCX) [0068]
That is to say, the actual value Vrrns of the voltage
generated at both ends of the Rr 223-1 can be obtai ned
from the follow ng Expression (8). [0069] Expression
(8 Vrrms Rr Z X Mtrns R X Mtrns [V] ... (8) 1 Rr2+
(27rfCX)2 [0070] Accordingly, as can be seen from
Expression (8), the - 34 S06F0887 greater the

resi stance value of the Rr 223-1 is, and the greater
the capacitance Cx is and‘t%%'hlgher the frequency f
[Hz], of the signal source 213-1 is, the smaller S4fF0887
item 1/((2 x it x f x &Xx)2) is, and greater signals
can_be V, gener ed at b ends of R 223-1. [0071]
VF@F ex @ﬂe Tab1e?E£b shown in Fig. 3 illustrates
the ca uIatlon results of the actual values Vrrns of
[bﬁgG vol t age generated at both ends of Rr 223-1, with

het ual

The combined impedance Z of the entire circuit can be
obtained from the following Expression (7).

[0067]

Expression (73 -

1
/= R -2+—....._
/ Wt

1
= /Rp2+—1
/Rr + (2T [S] (7).

[0068]

That is to say, the actual value Vrrms of the voltage
generated at both ends of the Rr 223-1 éan be obtained from
the following Expression (8).

[0069]

Expression (8)

R
Vrrms Zr X Vtrms

= Rr X Virms [V] = (8)

1
R2_|._H—_
/ ' (27 FC,)?

[0G70]

Accordingly, as can be seen from Expression (8), the




value Vtrnms of the voltage of the signal source 213-1
of the transm ssion device 210 fixed to 2 [V], for
signals generated by the signal source 213-1 at
frequencies f of 1 [MHz], 10 [MH], and 100.[ MHz],

resi stance values of Rr 223- 1 of 10 [K4], 100 [KQ,

and 1 [MJ, and total circuit capacitance Cx of 0.1
[pF], 1 [pF], and 10 [pF]. [0072] As can be seen from
the Table 250, the calculation results of the actua
value Vrrims of the voltage 3 e such that, in the

event that other conditions are the same, the act%fg0887
value Vrrms is greater for frequency f of 10 [ MHz]
gtéared fivHzksigraatervdlae D[ Mp Ror2ahd desi shdancke
value of the Rr 223-1 which is the reception | oad
grdaire 1 0-Hek Chpaghtanes dat és fof toe [JpRhem t@&pﬁé?ﬁw £

t ha pF That t th t t
B G B T 0008, 1Yl S R o
t t 5 0887

LFREPSLYRCR LRl gt b B ALt 357, 00

gbhShatdd a€aBobE dwulerst ged 2bsom Tabl e 250 that
electric signals are generated at the Rr 223-1 even

{11y capaci tance under a picofarad. That is to say,
even in the event that the signal |evel of the signa
bei Agrt papmpesr edd JabilauE &0- slcormmimi €avi of thindaates

enabl ed b% anplifying the detected signal using_the
thpt G a zsnzr%ﬁultth“e Yelbpt FER e iadees2§rTmp 0BF 4fhe

voltage generated at both ends of Rr 223-1, with the actual
value Vtrms of the wvoltage of the signal source 213-1 of the
transmission device 210 fixed to 2 [V], for signals
generated by the signal source 213-1 at frequencies £ of 1
[MHz], 10 [MHz], and 100.[MHz], resistance wvalues of Rr 223-
1 of 10 [KQ], 100 [KQ], and 1 [MQ], and tetal circuit
capacitance Cx of 0.1 [pF], 1 [pF], and 10 [pF].

[0072]

As can be seen from the Table 250, the calculation
results of the actual wvalue Vrrms of the voltage are such
that, in the event that other conditions are the same, the
actual value Vrrms is greater for frequency £ of 10 [MHz]
than 1 [MHz], greater for 1 [MQ] for the resistance value of
the Rr 223-~1 which is the reception load than 10 [kQ], and
greater for 10 [pF] in capacitance Cx than 0.1 [pF]. That
is to say, the greater the frequency f wvalue, Rr 223-1

resistance value, and capacitance Cx value are, the greater




Next, a cal cul ati on exanple of the paraneters for the
comruni cati on system 200 according to the equival ent
circuit described above will be described in detai

with reference to Fig. 4. Fig. 4 is a diagramfor

descri bing conmputation exanples, including effects of

t he physical configuration of the comunication

system 100. [0075] The conmmuni cation system 300 shown
in Fig. 4 is a systemcorresponding to the

conmuni cation system 100 showTt in Fig. 1, wherein
information relating to the physical configuratﬁﬂWP@ﬁ87
t he conmuni cati on system 100 have been added to the
themmemidatviadnesysten 20Gshowhtase FHg. 2. That is to

{ t he conmuni cati on system 300 has a transm ssion

$be 310, reception devi ce 320, and a conmmruni cati on

ned 30. Ma escrlptlon in conparison with the
P oLt o2 GHACED6 - SRBuR T TG 200; heat electric

siﬁ%@@aﬁ' Ynerdleq AORORDL: JEAL L ALY LN EIBODES

e transm'ssion devi ce receptl on I ce

uk@EF @S PARESFat-adt heracant ikonsdeVi &earl A0, th@n@v&ﬁl@ that
comuni cati on nmedi um 330 corresponds to the

teonsiyradaticonl nedi the 3Qmna 00€6)g thhndfcatsd $8i@inute,
devi ce 310 has a transm ssion signal electrode 311
%I@W@'@@éﬁ@hngan ob¢ henahlads by ssiwhi &iigraltheeHet e e ortd
a transm ssion reference el ectrode 312

Si:%f}arleéﬁ&ﬁal hBet b AL £eSnPsef oG dicsedhdenefetifode0 -
[&&4%]

Next, a calculation example of the parameters for the
communication system 200 according to the equivalent circuit
described above will be described in detail with reference
to Fig. 4. Fig. 4 is.a diagram for describing computation
examples, including effects of the physical configuration of
the communication system 100.

{0075]

The communication system 300 shown in Fig. 4 is a
system corresponding to the communication system 100 shown
in Fig. 1, wherein information relating to the physical
configuration of the communication system 100 have been
added to the communication system 200 shown in Fig. 2. That
is to say, the communication system 300 has a transmission
device 310, reception device 320, and a communication medium
330. Making description in comparison with the

communication system 100 shown in Fig. 1, the transmission




and a signal source 313-1 corresponding to the

transm ssion wunit 113. That is to say, the

transm ssion signal electrode 311 is connected to one
of the termnals at both ends of the signal source
313-1, and the transm ssion reference electrode 312

is connected to the other. The transm ssion signha

el ectrode 311 is provided so as to be in close

proximty with the conmunication medi um 330. The

transmni ssion reference electrode 312 is provided

renoved fromthe comunication nedium 330 to a $8§PEa87
so as to not be affected by the comruni cation medi um
d&88lge anid icorreepbndured the asabemh@vieorcapadctant®, ahe
to the external space of the transm ssion device 310.
TRt idratdaniicee 3EAecorrermandssitontbai redddt ines dewdne 120,
described in Fig, 2 such that the signal source 213-1
25| FHh COTRUPA GRE RS SHH-ielew P EeCoF EA TR BGe Eofht 213-2

' .S L i i n-transni ssi on- device reference
c%%ﬁ%?x%%@%gegﬁﬁéﬁﬁt é% fromFig. 4 for the - 37

887 sake of facilitating description. [0077] As
with the case of the transm ssion device 310, the
r ecapki opafevi e 320eaise HBS Hry ecepbheniss Dhalsignal
el ectrode 321 corresponding to the reception signa
ebteptadede 112¢orpespankdpol6n Tt etencanislséonr stieng22
corresponding to the reception reference el ectrode
- eheotragdeq IRL - 32352 S§dLBCFRFS T B 2lestredpoith ng to

oA ARSI R en DL o ol R L0 SRR 21
and a signal source 313~1 corresponding to the transmission
unit 113. That is to say, the transmissicn signal electrode
311 is connected to one of the terminals at both ends of the
signal source 313-1, and the transmission reference
electrode 312 is connected to the other. The transmission
signal electrode 311 is provided so as to be in close
proximity with the communication medium 330. The
transmission reference electrode 312 is provided removed
from the communication medium 330 to a degree so as to not
be affected by the communication medium 330, and is
configured so as to have capacitance as to the external
space of the transmission device 310. Note that while the
transmission unit 113 has been described in Fig. 2 such that
the -signal source 213-1 and the in-transmission-device
reference point 213-2 correspond, but this in-transmission-

device reference point has been omitted from Fig. 4 for the




of the termnals at both ends of the Rr 323-1, and the
reception reference el ectrode 322 is connected to the
other. The reception signal electrode 321 is provided
so as to be in close proximty with the conmunication
medi um 330. The reception reference electrode 322 is
provi ded renoved from the comrunication nmedium 330 to
a degree so as to not be affected by the

comuni cation nedium 330, and is configured so as to
have capacitance as to the ®&xternal space of the
reception device 320. Note that while the receptiS§fF0887
unit 123 has been described in Fig. 2 such that the
skke 228-flacildeébechord&@3=iptiand i n-recepti on-device

ref erence point 223- 2 correspond, but this
[PRIFfeception-device reference point has been onitted

fromFig..4 for the sake of facilitati _des pti on.
[0078] "Bt ENTHEASR 8 EBRERTRHE G e dEEIF S 36176 the

t 3 S a C t
ORI, RolBe 0 RUIRE 47 pBEO0n JUUAAE BlocBbas
3geviee-FHdnandgr esepld arcdevi 68 S2oh A @ 1cRSbLONED, o
with a sufficient distance therebetween, and
racgoritimgleferuhoal e efdteciie Gan berconsindehedto the
negligible. Also, the transm ssion signal electrode
rgqepian reffecenostetddrodgpling amd Ry~ hend detector
conmuni cati on medi um 330. Al so, the transm ssion

3 ETerEHTEBPBEL PO e 318 FECCRFSP AR fifdm t et is to
o S BT o PRI Y B, LIS o one
of the terminals at both ends of the Rr 323-1, and the
reception reference electrode 322 is connected to the other.
The reception signal electrode 321 is provided so as to be
in close proximity with the communication medium 330. The
reception reference electrode 322 is provided removed from
the communication medium 330 to a degree so as to not be
affected by the communication medium 330, and is configured
so as to have capacitance as to the external space of the
reception device 320. Note that while the reception unit
123 has been described in Fig. 2 such that the Rr 223-1,
detector 223-2, and in-reception-device reference point 223-
2 correspond, but this in-reception=-device reference point
has been omitted from Fig. 4 for the sake of facilitating
description.

[0078]

Note that the communication medium 330 is assumed to be




be negligible. In the same way, the reception signa

el ectrode 321 has electrostatic coupling only with the
comuni cati on nedi um 330. Further, the reception
reference electrode 322 is distanced fromthe
reception signal electrode 321 by a sufficient

di stance, so nmutual effects can be considered to be
negligi ble. To be nore exact, the transm ssion signha
el ectrode 311, reception signal electrode 321, and
communi cati on medi um 330 Wocthave capacitance with
regard to space, but these will be considered tc4F0887
negligible here to facilitate description. [0079] As
ashewedtn dangluctorwi 4 wild chenurEeateDFigystleamd300ig. 2.
the transm ssion device 310 is disposed at one end of
ThaetrabiAATLCA FBNL P di Wimaggo rearEt i e Jevdest B8R are

SSSULESAP LD GPSEEE Al MEGPIEL Fal000l o8
S W e L L

Al §oWer1sd )t rah@tni bB€on tdiRASM $3L0Brs4gNAl1 @lag@ct rode 311
is a disc-shaped conductor of which the surface area

ebeconsstsitde csufl end nR1yt v thcapactdrancs cGte ol ldedium
formed between the transm ssion signal electrode 311
33hd tHe oient cansolF yhedi arfe3encare inctrodeadhedias -
dyééghéggagyggl%ﬂgngrgg(dfzgiggnsgggél[é¥§%grode 311 by a
sufficient distance, so mutual effects can be considered to
be negligible. In the same way, the reception signal
electrode 321 hés electrostatic coupling only with the
communication medium 330. Further, the reception reference
electrode 322 is distanced from the reception signal
electrode 321 by a sufficient distance, so mutual effects
can be considered to be negligible. To be more exact, the

transmission signal electrode 311, reception signal

electrode 321, and communication medium 330 do have

capacitance with regard to space, but these will be
considered to be negligible here to facilitate description.

[0079]

As shown in Fig. 4, with the communication system 300,

the transmission device 310 is disposed at one end of the

communication medium 330, and the reception device 320 is
placed at the other end.

[0080]




Expression (9) Cie=E X SSte te [F] ... (9) [0082]
Expression (9) is a conputation expression generally
known as parallel plate capacitance calculation. In
the above Expression, s represents permttivity, and
since the communication system 300 is disposed in the
air, the relative permttivity sr can be consi dered
to be approximately 1, so the permittivity s can be
considered to be equivalent to permttivity COin a
vacuum Calculating the tapacitance Cte 314 with the
surface area Ste of the transm ssion signal el ecidadd887
311 as 2 x 10-3 [nR2] (dianeter of approxinmately 5
[cmMDetanid the sipacing @t st hespode ast The diBtanddaladd
[mM) yields the follow ng Expression (10). [0083] -
[8) bSOBROBYhe Expn:elsisﬁs)irpl( Bipnel ee re¢i@ @84 3¢10an@) tixe 2
x 10 3 5x10-3 =3. (ipF] ... (10) [00841 Now, it
Ceﬁfaﬁ%cw%fﬂéalwaa%?’ t r iAetsIoy éﬁe"&%l?@’ taE tBBove

BLERTSh SBhoe oL 80, 10 48 BV Shlbgpaganssror

-ogtﬁhl&}yttkp&ersﬁrfg\@e mal oﬁﬁxenfehéadé hi$ 42 @R Pene
approxi mated with Expression (9)

capacitance Cte 314 formed between the transmission signal
electrode 311 and the communication medium 330 can be
obtained as with the following Expression (8).

[0081]

Expression (9)

Ste

Cte=& X — Tte

[F] - (9)

[0082]

Expression (9) is a computation expression generally
known as parallel plate capacitance calculation. In the
above Expression, & represents permittivity, and since the
communication system 300 is disposed in the air, the
relative permittivity er can be considered to be

approximately 1, so the permittivity € can be considered to

be equivalent to permittivity €0 in a vacuum. Calculating
the capacitance Cte 314 with the surface area Ste of the
transmission signal electrode 311 as 2 x 107 [m?] (diameter

of approximately 5 [cm]) and the spacing dte thereof as 5 x

107 [m) (5 [mml) yvields the following Expression (10).

[0083]




[ 00851 Next, description will be made regarding the
capacitance Ctg 315 forned of the transm ssion
reference electrode 312 and space (the capacitance
between the transm ssion reference el ectrode 312 and
a reference point 316 representing a virtual point of
infinity fromthe transm ssion reference el ectrode
312). Cenerally, inthe event that a disc with a
radius of r [n] is placed in space, the capacitance C
in farads forned between th& di sc and the space can
be obtained fromthe foll owi ng Expression (11). S06P0887
[ 0086] Expression (11) C=8Er [F] ... (11) [0087] If
Ewprsayidhatiothe transm ssion reference el ectrode 312 -
41 S06P0887 is a conductor disc of a radius of rtg =

.5 %ol _(5adi &Xd03.5 [cn]), the capacitance
Cé?g_g%%%l){rih o%)agh% %t roansrri ssion reference
el ectrode 317 and the s&ace can be obtained as shown

i nherfol Irgeing Exp sion (12), using the
abovglgesclpggd Exprgggion (11). Note that the

[6e8puni cati on system 300 is disposed in air, and that
the permttivity of the space can be approxi mated by

t he Nawer okt $haiiy sOrnicted YREUUSR r{RA§8LpeEXPRGSSiHN
aéggg Expression (8} holds as. an actual physical phenomenon-
in the event that the relation of Ste >> dte, but here, we
will say that this is can be approximated with Expression
{9).

[0085]

Next, description will be made regarding the

. capacitance Ctg 315 formed of the transmission reference
electrode 312 and space (the capacitance between the
transmission reference electrode 312 and a reference point
316 representing a virtual point of infinity from the
transmission reference electrode 312). Generally, in the
event that a disc with a radius of r [m] is placed in space,
- the capacitance C in farads formed between the disc and the
‘'space can be obtained from the following Expression (11).
[0086]

Expression (11)

C=8¢&r  [F] = (11)

[0087]

If we say that the transmission reference electrode 312




Ct g=8x8. 854x10- 12x2.5x10-2 =1.8 [pF] (12) [0089] If
the size of the reception signal electrode 321 is the
same as that of the transm ssion signal electrode 311
(conductor disc wherein Sre [nR2] = Ste [nR2]), and the
di stance as to the communication nmedium 330 is al so
the sane (dre [m = dte [n]), the capacitance Cre 324
formed of the reception signal electrode 321 and the
comuni cation nedium 330 is 3.5 [pF], the sane as at
the transnission side. Alscdl in the event that the
size of the reception reference electrode 322 i sSaape887
same size as the transm ssion reference electrode 312
iécondurctwrtodi sidswi vh 4 atidisisobrr #gg [#12.5 t g0 ) ,

the capacitance Crg 325 fornmed of the reception 42
(So8Po8gE %-6f deahte Blectaredetdnge afity sidc Eoftnhg of the
capacj tance between the reception reference el ectrode

CB3DSUIRF Ty SPEPERRES POISRTT09265t eprrd etd gagevERR Ui
' f_intin.ty from reception refer .
Bretisbas Bt fa ¥ IR R ST Jofpeveing

thé ASIVSHQR3HOE . nESUDLiRG ahoye, §he Goabi gﬁg
capaci tance Cx of the four capacitances Cte 314, Cg

c&iynid@td o324ysaad W @M.1s33Bsp6add b obifgi Red £reomdhe
follow ng Expression (13), applying the

pPepotd-igddar PliethExgpassican b4) appf H09G]t<Bx pyesse on

permlttfgézy €0 in a wvacuum.

- [0088]

Expression (12)

Ctg=8x8.854%x10"12x2 5% 1072
=1.8 [pF] = (12)

[0089]

If the size of the reception signal electrode 321 is
the same as that of the transmission signal electrode 311
(conductor disc wherein Sre [m?] = Ste [nF]), and the
distance as to the communication medium 330 is also the same
{(dre [m] = dte [m]), the capacitance Cre 324 formed of the
reception signal electrode 321 and the communication medium
330 is 3.5 [pFl, the same as at the transmission side. Also,
in the event that the size of the reception reference
electrode 322 is the same size as the transmission reference
electrode 312 (conductor disc with radius of rrg [m] = rtg

(m]), the capacitance Crg 325 formed of the reception




Ge +3g+Ge Ogl1l+1+1+1 3.5x10-12 1.8x10-12
3.5x10-12 1.8x10-12 =0.6 [pF] (13) [0091] Wth the
frequency f of the signal source 313-1 as 1 [Miz],
the actual value Vtrns of voltage as 2 [V], and the

Rr 323-1 as 100 [KQ, the voltage Vrrns generated at
‘both ends of the Rr 323-1 can be obtained by the

foll owing Expression (14). [0092] - 43 S06P0887
Expression (14) urrms = R X Vtrnms JRr2+ (2xfCX) 2
1x105 x2 (1 X105)2+ 1 (2x 42 % (1 X106) X (0.6 x
10-12))2 O 71 [V] (14) [0093] Based on the Sflse@¢&87
results, as a basic principle, signals can be handed
réroreidie dlcaRsBtSSIIN LRVisgackO (the cdeapkthen Blemiddh
by using the capacitance generated with the space.
theoodjeprtilve capaceremcd coftrode B2ansm ssirederefies gneint
el ectrode

6 representing a virtual point of infinity from the
reception reference electrode 322), is 1.8 [pF], the same as
at the transmission side. From the above, the combined
capacitance Cx of the four capacitances Cte 314, Ctg 315,
Cre 324, and Crg 325, can be obtained from the following
Expression (13}, applying the above-described Expression (4).

[0090]

Expression {13)

=5 L l 1
Cte Ctg Cre Crg
- i
) 5x110-12 * 1.3><110—12 i 3.5x110-12 N 1.8x110—12
=0.6 [pF] --(13)
[0091]

With the frequency f of the signal source 313-1 as 1
[MHz], the actual value Vtrms of voltage as 2 [V], and the
Rr 323-1 as 100 [KQ], the voltage Vrrms generated at both
ends of the Rr 323-1 can be obtained by the following
Expfession (14},

[0092]




and reception reference electrode as to space as
descri bed above can be fornmed as long as there is
space at the position of each el ectrode. Accordingly,
the transm ssion device and reception device
descri bed above can yield stable conmunication
W t hout dependence on di stance therebetween, as |ong
as the transm ssion signal electrode and reception
signal electrode are coupled by the comuni cation
medi um [ 0095] Next, destré¢ption will be nade
regardi ng an actual 44 S06P0887 physi cal S06P0887
configuration of the present communi cati on system
EkpgesHidrs @4di agramillustrating an exanple of a
comput at i on ﬁpdel for the paraneters generated in the
Vs stemin thefMevent of % an actual physica

ation system descri bed

coﬁflguratlon of fhe connJHF
above. Rﬁéﬁi -to say, the comunication
syst em/400 had2& Thy)ansni ssion device 410, reception

devi ce 420, and conmmunication nedium 430, and is a
system corresponding to the above-described
comuwni cation_system 100 dd% ni cati on systens 20§Fg

and 300 : |
differe tgpmqoﬁw% +configuration is basically thp same |
as th t he corm(lﬁbtt:ﬁt Xoff X?ﬂﬁﬁmIOOBWIQUg%) -

comuni cation system 300. [0097] That is to say, in
conmparison with the comuni cation

=0.71 [V] -+ (14)

[0093]

Based on the above results, as a basic pringiple,
signals can be handed from the transmission device to the
reception device by using the capacitance generated with the
space.

[0094]

The capacitance of the transmission reference electrode
and reception reference electrode as to space as described
above can be formed as long as there is space at the
position of each electrode. Accordingly, the transmission

device and reception device described above can yield stable

communication without dependence on distance therebetween,

as long as the transmission signal electrode and reception
signal electrode are coupled by the communication medium.
[0095]

Next, description will be made regafding an actual




system 300, the transm ssion device 410 corresponds to
the transm ssion device 310, the transm ssion signha
el ectrode 411 of the transm ssion device 410
corresponds to the transmi ssion signal electrode 311,
the transm ssion reference el ectrode 412 corresponds
to the transm ssion reference electrode 312, and the
signal source 431-1 corresponds to the signal source
331-1. Also, the reception device 420 corresponds to
the reception device 320, 4%ception signal electrode
421 of the reception device 420 - 45 S06P0887 S06P0887
corresponds to the reception signal electrode 321, the
phesipl arnrfehaerenien o £atheoge 422t CosnimesieRds oh0s f4ieem.
reception reference el ectrode 322, R 423-1
Feor respordslirgrair iBDSstiratind theexutmlst @f 428o@putation
corresponds to the detector 323-2. Further, the
m@@%#uaﬁb§Pﬁoﬁaﬁﬁﬁ?ﬁﬁﬁﬂ3ﬁ”E%FF§§pb%d§“iéYsFﬁE in the
' Lon nedi um 330, [ 0098] SO kin
RN FRILRG, TR gt by e per it by g ehe

cEARACidanes Sverdtdidetwegn LBsyLransni ssion signal
el ectrode 411 and the comuni cati on nedi um 430

[cogglesponds to the Cte 314 in the comrunication
system 300, the capacitance Ctg 415 of the

-t r afoaitss$.ore refor dice celmmet tode ond 5Zsasmt $0¢ heespace
correspaonds to the Ctg 315 in the communication

LEIRIEM300, Aahbce hel befEcert éopoisitlce1 82 anad

ref erence 416iﬁ)representi virtual points o&@

SORPRHIE) PR LRAEE 1 oY Pt Seb s agerba ATe

the above-described communication system 100 (communication
systems 200 and 300), and only the parameters to be
evaluated are different and the configuration is basically
the same as that of the communication system 100 through
communication system 300.

[0097]

That is to say, in comparison with the communication
system 300, the transmission device 410 corresponds to the
transmission device 310, the transmission signal electrode
411 of the transmission device 410 corresponds to the
transmission signal electrode 311, the transmission
reference electrode 412 corresponds to the transmission
reference electrode 312, and the signal source 431-1
corresponds to the signal source 331-1. Also, the reception
device 420 corresponds to the reception device 320,

reception signal electrode 421 of the reception device 420




correspond to.the reference point 316 in the

comrmuni cation system 300. Al so, the transm ssion
signal electrode 411 is a disc-shaped el ectrode
having an area of Ste [n2] and is provided at a
position renoved fromthe comunicati on nedium 430 by
a mnute distance dte [n]. The transm ssion reference
el ectrode 412 also is a disc-shaped el ectrode, and

the radius thereof is rtg [m. [0099] At the
reception device 420 side; 4the capacitance Cre - 46
S06P0887 424 between the reception signal el ectrsdd@0887
421 and the conmmuni cati on nedi um 430 corresponds to

cbhfe SFn 324 ol AhkheecHTBANIzE ghk DNe BY/STRIN3001 , t hee
capacitance Crg 425 of the reception reference
reteptiodeef22easet olddirgipade? corregponds tbothhe Cr g
325 in the comuni cation system 300, and the
r?‘é@@?%é’eﬁéﬁﬁﬁcﬁzﬁcher eteér eﬁ%e‘l%a%'l%tcoé%slzonds to

R G st s e et P 02350 bbb 4 fe PBF citiador
Sp9i At %?u@th t i COUNIEALE 0 RYELEM300 o8 500dde o

reception S|gna ectro I's a disc-shap

8¢ eednnRe RBYbAGnAM. A e30f Sre [nR2], and is provi ded
at a position renoved fromthe conmunication nedi um

(aB®BIby a minute distance dre [m . The reception
reference el ectrode 422 also is a disc-shaped
el e¢drodenabimy tdrsaradirisn t Wettegfedagdr kg Fhi . P GIBOETS!

The communi cation ysten1400 shown in Fig.. 5is a
t@ﬁxﬁﬂpac1tance Cte 4714 between the transmis3ion signal

electrode 411 and the communication medium 430 corresponds
to the Cte 314 in the communication system 300, the
capacitance Ctg 415 of the transmission reference electrode
412 as to the space corresponds to the Ctg 315 in the
communication system 300, and the reference point 416-1 and
reference point 416-2 representing virtual points of
infinity in space from the transmission device 410
correspond to.the reference point 316 in the communication
system 300. Also, the transmission signal electrode 411 is
a disc-shaped electrode having an area of Ste [m®] and is
provided at a position removed from the communication medium
430 by a minute distance dte [m]. The transmission
reference electrode 412 also is a disc-shaped electrode, and
the radius thereof is rtg [m].

[0099]

At the reception device 420 side, the capacitance Cre




wherein the foll owi ng new paraneters have been added
in addition to the above paraneters. [0101] For
exanple, with regard to the transm ssion device 410,
capacitance Ctb 417-1 forned between the transm ssion
signal electrode 411 and the transm ssion reference
el ectrode 412, capacitance Cth 417-2 forned between
the transm ssion signal electrode 411 and space, and
capacitance Cti 417-3 forned between the transm ssion
reference el ectrode 412 andieéthe - 47 S06P0887

comruni cati on nedi um 430, are added as new par ansDéP8887
[0102] Further, with regard to the reception device

4 A2 (et WedPAeht aREE (iR A3 ghal 0L TEL RRlowaen £A@ the
reception signal electroge 421 and the reception

comefierierte cel rediwdel M22oreappcndance tBehC427324 fior ek
bet ween the reception signal 411 electrode 421 and
CepurE cajadncapatsn aitde Che g42raditanaredrbefieedf ttHe
recepti on reference el ectrode_422 and the
r%%ﬂﬁﬁﬁ?bﬁ??ﬁﬁe9ﬁﬁﬂQﬁﬁqiéﬁgeaﬁézaﬂﬁéﬁ’§§enéﬁﬁﬁ%raneters.

o 0 Bl Arce Bt hs 2 PE RETIEL foth i 200

alk@NEAN Gt iR aBelm 14301 apdy SPacerlckhgoCAPaLI é-ance
bet ween t he communi cati on nedi um 430 and a reference

r@otaderdlagr epresantdoigta viEringdnipoiint sphcénfidn thhe
fromthe comruni cati on nmedi um 430), is added as a new
repaEnenedevibe el rcorriepeddntdi Wat ingrfe480ce point 326
in the communication system 300. Also, the reception signal
electrode 421 is a disc-shaped electrode having an area of
Sre [m?’], and is provided at a position removed from the
communication medium 430 by a minute distance dre [m]. The
reception reference electrode 422 also i1s a disc-shaped
electrode, and the radius thereof is rrg [m].
[0100]

The communication system 400 shown in Fig. 5 is a model
wherein the following new parameters have been added in
addition to the above parameters.

[0101]

For example, with regard to the transmission device 410,
capacitance Ctb 417-1 formed between the transmission signal
electrode 411 and the transmlission reference electrode 412,
capacitance Cth 417-2 formed between the transmission signal

electrode 411 and space, and capacitance Cti 417-3 formed

between the transmission reference electrode 412 and the




has el ectrical resistance in reality, depending on the
size, material, and so forth thereof, so resistance
val ues Rm 431 and Rm 433 are added as new paraneters
representing the resistance conponents thereof.
[0104] Also, while omtted fromthe comuni cation
system 400 shown in Fig. 5, in the event that the
conmuni cation medium is dielectric in addition to
bei ng conductive, capacitance according to the
permttivity thereof is ats¥ formed. Also, - 48
S06P0887 in the event that there is no conduct|\ﬂm390887
to the comuni cation nmedi um and the conmmuni cati on
cOREIIDALS cBNhydieh e BGL lHre, 260881 dNGhheparanetbes,
transm ssion signal electrode 411 and the reception
[81¢hhl el ectrode 421 occurs at a capacitance
determ ned by the permttivity, distance, size, and
pl adefERET  of 1t cdirgPeter Fee maaamtarn derbsd 420.A so,

h h wh
PR e OB 227 o BBt e O Py A et
efg&lacrcfe dist %&%{%Jegrt%ﬁn%f‘eefeﬁc% \éﬂ%@gpas M ual

el ectrostatic coupling conponent is negligi

c@pLais@indsherri m1he efriRet scfe&h adld eelabitos prc_!;ﬂang
between the transm ssion device 410 and the reception

elbn&nnﬂe4zalcamdbﬁxumgn@pddpapétnﬁdnfeewﬁﬁt42haB fdvemed

di stance is close, there may be need to take into
begrrRaTd&hat FeRck Heom: dedeireane ee lypiugsken 42Reabfletle odes

within the transn1SS|on devi ce 410
communication medium 430, are added as new parameters.

[0103]

Further, with regard to the communication medium 430,
capacitance Cm 432 formed between the communication medium
430 and space, {the capacitance between the communication
medium 430 and a reference pcoint 436 representing a virtual
point of infinity from the communication medium 430), is
added as a new parameter. Moreover, the communication 430
has electrical resistance in reality, depending on the size,
material, and so forth thereof, so resistance values Rm 431
- and Rm 433 are added as new parameters representing the
resistance components thereof.

[0104]

Also, while omitted from the communication system 400
shown in Fig. 5, in the event that the communication medium
is dielectric in addition to being conductive, capacitance

according to the permittivity thereof is also formed. Also,




and the electrodes within the reception device 420,
dependi ng on the positional relation thereof, in |ight
of the above-described concept. [0106] The
operations of the communication system 400 shown in
Fig. 5 will be described by way of electric flux
lines. Fig. 6 and Fig. 7 are schematic di agrans
representing the relation between the el ectrodes of
the transm ssion device 410 of the conmunication
system one wi th another, oréthetween 49 S06P0B87 the
el ectrodes and the communi cation nmedi um 430, usi rigerP0887
electric flux lines. [0107] Fig. 6 is a schematic

ifi el agvddd ushrathage ais exapheucofvistud buki on of
electric flux Iines regarding the transm ssion device
caipuicathienc ogpunincand drnes gotmenm 4044 1¢m medhemeyentnly
that a conmmuni cation medi um 430 is not present. Now,
df gtegiricay CONRE 1RAL FERRINILEST BRI HHEI 1 cdpprate 411

' i€, | h d itiyely), -

B e HR e RE el S SAE OB AT LY E W
af DSERINALnCRALOE iRy bS ADALORH NAGALLY LYY caddl®
arrows in the drawng represent electric flux Tines,

sang, thirl gileeehbaps ot haleaficaterf1OMdtha-ipasi tive
charge toward negative charge. Electric flux |ines

[(bE¥El a nature of never disappearing partway; they
ei ther reach an object having a charge of the
oppédiEPe Shgnsigiatieachsauned theye 36 AR aFrapgemFnty

wherein the transmission device 410 and the reception device
420 are distanced one form another to where the mutual
electrostatic coupling component is negligible (i.e., a case
wherein the effects of electrostatic coupling between the
transmission device 410 and the reception device 420 can be
ignored). In the event that the distance is close, there
may be need to take into consideration the capacitance
between the electrodes within the transmission device 410
and the electrodes within the reception device 420,
depending on the positional relation thereof, in light of
the above-described concept.
[0106]

The operations of the communication system 400 shown in
Fig. 5 will be described by way of electric flux lines. Fig.
6 and Fig. 7 are schematic diagrams representing the
relation between the electrodes of the transmission device

410 of the communication system one with another, or between




[0108] Now, the electric flux lines 451 represent the
electric flux lines which have been. discharged from
the transm ssion signal electrode 411 and which reach
the point of infinity. The electric flux |lines 452
represent, of the electric flux |Iines heading toward
the transm ssion reference el ectrode 412, those which
are arriving froma virtual point of infinity. The
electric flux lines 453 represent the electric flux
i nes generated between thei% ransm ssion - 50

S06P0887 signal electrode 411 and the transm ssi&beP0887
reference el ectrode 412. The distribution of the
tBbeglédtrdddsX shinebe dsmmaffieetednbiednen sizne abihfe

el ectrodes and the positional relation thereof.
el6d08]c Hux lines.a schematic diagramillustrating an
exanple of the distribution of electric flux lines in
[Ph@&7&event that such a transnission device 410 is

brought ¢l ose to the yuni catj on medium 430. The
co ‘cat i-8n n%‘a‘?%ﬁﬁtﬁoggggrafﬁe tHa5489t {1t ?féample

of FISLANANSLINGl A 120G Thheo | PoofiRlY P

et ween e two |nten I es, SucC

t@&nérﬁ‘ﬂsﬁcﬁﬁ‘dﬁeb@cé' X0 |dﬂ795$1e45,émiﬂﬁh£<|5‘a$h&% kgaReheash) Nth
the point of infinity in Fig. 6 becone electric flux

thé negendb Irhawh b c homeacitdthenc aptiancatd ars medi preda0;.
and there is reduction of the electric flux lines 463
Npgadi ¢fg Wowardthhe thpitmansfipaipni signalhelecesede cdll

flux lines 451 in FI?, . .
has a positive charge {i.e., is <chaxrged positively), and

that the transmission reference electrode 412 has a negative
charge {(i.e., 1s charxged negatively). The arrows in the
drawing represent electric flux lines, and the directions
thereof-are from the positive charge toward negative charge.
Electric flux lines have a nature of never disappearing
-partway; they either reach an object having a charge of the
opposite sign, or reach a virtual point of infinity.

[0108]

Now, the electric flux lines 451 represent the electric
flux lines which have been discharged from the transmission
signal electrode 411 and which reach the point of infinity.
The electric flux lines 452 represent, of the electric flux
lines heading toward the transmission reference electrode
412, those which are arriving from a virtual point of
infinity. The electric flux lines 453 represent the

electric flux lines generated between the transmission




In accordance with this, the capacitance as to the
point of infinity as viewed fromthe transm ssion
signal electrode 411 (Cth 417-2 in Fig. 5 weakens,
and the capacitance as to the comunication nedi um
430 (Cte 414 in Fig. 5) increases. Note that in
reality, there is also electrostatic coupling between
the transm ssion reference el ectrode 412 and the
comuni cation nedium 430 (Cti 417-3 in Fig. 5), but
this wll be considered tdcbe negligible here. [0110]
- 51 S06P0887 According to Gauss' |law, the nunsf6BEN887
[lines] of electric flux |lines passing through and out

s@gnal bélddnpdeCl s eshd WHeaeeadshss enmal rdf@ reheet ot al
charge included in the closed surface S by the

eperhiedd VAlt2y sThandistsrifotticaf bEctieed dheahracgédux lines
outS|de of the closed surface S. If we way that there
iaraffecitst s the thee Qfodds slerheeds amse theoPpoinirpal

essi gn holds [0111] Expression (15) n N=

rEfgéh ther fS) i=1[0112] Here, i is an integer,

[ 806l he vari abl es qi represent the charge content of
each charge. This |aw shows that the electric flux

I'i neg of.| Wi B0a Odithdn=@Act Bea§l B eth 1SHtia€end an example
ef the distribution of electric flux lines in the event that
such a transmission device 410 is brought close to the
communication medium 430. The communication medium 430 has
become close to the transmission signal electrode 411, is
coupling between the two intensifies, such that a great deal
of the electric flux lines 451 which had been reaching the
point of infinity in Fig. 6 become electric flux lines 461
which reach the communication medium 430, and there is
reduction of the electric flux lines 463 heading toward the
point of infinity (the electric flux lines 451 in Fig. 6).
‘In accordance with this, the capacitance as to the point of
infinity as viewed from the transmission signal electrode
411 (Cth 417-2 in Fig. 5) weakens, and the capacitance as to
the communication medium 430 (Cte 414 in Fig. 5) increases.
Note that in reality, there is also electrostatic coupling
between the transmission reference electrode 412 and the
communication medium 430 (Cti 417-3 in Fig. 5), but this
will be considered to be negligible here.

[0110]




are determ ned only by the charges existing within the
closed surface S, and that all electric flux lines
entering externally are being emtted from sonewhere
el se. [0113] |If we say that the comuni cati on nedi um
430 is not grounded in Fig. 7, according to this |aw
there is no charge source in the closed surface 471
near the conmuni cation nedium 430, so a charge @B is
i nducted by electrostatic induction at the region 472
of the conmunication nmediurhlnear the electric flux
l'ines 461. The communi cation nedium 430 - 52 SOGRGB8EE7
is not grounded so the total charge content of the
CoMAtioedl h@ Nt STEXHUsB'43Qwd0E8e NAIMRAKNYELiRes of
accordingly, a charge Q4 having the sanme quantity but
ebpposia €lskghineprpaghe s thrgegiiBand durdact edbat raiye
reglon 473 outside of the region 472 where the charge
tasSWdenei ndiet ¥ lak@® tBrebbtak dHagwel inesuded in

ated thereb re emtted the cl osed surface
e U LR EDYs B T breRAEF SR ke G IiolrJFe
agfé%ﬂéﬂ'b&hﬁhgké@Qféﬂéyld%fokh€h8f%ﬁé§%d3%u&§aﬁ% If we

charge déensity al so deteriorates, so the nu

w&y etiad ehbkuXatd nescReigednht ah&a @@ @ﬁ@@&ce[@,lltfﬂe
In the event that the comruni cati on medium 430 is a

febimtietge Eepnessiar hadde.t o the property that the -
otential 1is the sane regardless of the part t her eof
g to the nature of perfect conductors, there is

E§£¥%§¥?b%r?1gpat the

RN P

[0112]

Here, 1 is an integer, and the variables gi represent
the charge content of each charge. This law shows that the
electric flux lines flowing out from the closed surface S
are determined only by the charges existing within the
closed surface S, and that all electric flux lines entering
externally are being emitted from somewhere else.

[0113]

If we say that the communication medium 430 is not
grounded in Fig. 7, according to this law there is no charge
source in the closed surface 471 near the communication
medium 430, so a charge Q3 is inducted by electrostatic
induction at the region 472 of the communication medium near

the electric flux lines 461. The communication medium 430




charge density is al so approxi mately equal regardl ess

of the part thereof. In the event that the

comuni cation nedium 430 is a conductor having a

resi stance conponent, the nunber of electric flux

i nes decreases according to distance in accordance
with the resistance thereof. Also, in the event that

t he communication medium 430 is a dielectric materi al
not having conductivity, the electric flux lines are

di spersed and propagat ed dude to pol arization action
thereof. If we way that there are n conductors iS96F0887
space, the charges Q of each of the conductors can
ibencalmuduatied by the totzd <H86HO88Mtdm] loawi-Rg
Expression. [0115] Expression (16) n Q=1 (Ci xV)
cpmpuyiigtion=mefdun 6430 i[dmes, nptavitejgear endneegerdingng a
Cij represents a - capacity coefficient fornmed of
cRATFuA PV IBAIT RS it GHAP Lt i Eh RBPHESCBAST BT

e sape nature as. capacjtance. capagi t
ehg e O TE DA S BB R 47 oHER SR e e
r%ﬁi&&l(ﬁ@r snebd the nosidd enahag alal anshiRhhergef -
e

capacity coefficient Ci Is a capacitance ich

eldetiendaokol ihed t 68 fgcheirABeASt K 3RAGRe EREEHed , £:Cn
= i holds. Expression (16) shows that a system
‘tm@rqﬁg$agfsurface 471. The greater-the communication

medium is, the greater the dispersion of the charge Q4 is,
and charge density also deteriorates, so the number of
electric flux lines per unit area also drops.

[0114]

In the event that the communication medium 430 is a
complete conductor, due to the property that the potential
is the same regardless of the part thereof owing to the
nature of perfect conductors, there is the nature that the
charge density is also approximately equal regardless of the
part thereof. 1In the event that the communication medium
430 is a conductor having a resistance component, the number
of electric flux lines decreases according to distance in
accordance with the resistance thereof. Also, in the event
that the communication medium 430 is a dielectric material
not having conductivity, the electric flux lines are
dispersed and propagated due to polarization action thereof.
If we way that there are n conductors in space, the charges

Qi of each of the conductors can be calculated by the




mul ti pl e conductors operates based on the | aw of
superposition, indicating that the charge of the
conductor is determ ned by the sum of products of the
capaci tance between conductors and the potential of
each conductor. [0117] Now, |let us define the
paraneters related with each other in Fig. 7 and
Expression (16). For exanple, we will say that QL
represents the charge inducted at the transm ssion
signal electrode 411, Q@ teptesents the charge

i nducted at the transm ssion reference el ectrode S0I6%0887
@B represents the charge inducted at the

fobhmuimg Bsiporessednum - 54 S06P0887 430 by the
transm ssion signal electrode 411, and 4 represents
[(PhéStharge on the comunicati on nmedi um 430 having the
sanme quantjty but opposite sign fromthe charge @.
Ef@ii%il9ﬂs&£6)V1 represents the potential at the
tramsm ssion signal electrode 411 with the point of
Qi 7 En((ﬁlyj XY ) he[Cfef erencd§)V2 represents the

potjeniti al at the transmi ssion reference el ectrode 412
with the point of infinity as the reference, V3
[Depfesents the potential at the communication nedium
430 with a point of infinity as the reference, Cl2
repriegent § eheé tapaciinyegeef i znerlijbekpneenctbe a . -
transm ssiaon . signal electrode 411 and transm ssion

CPRI Erieheeditdci pBtiefomesl of1gopeprerirnt #ndhecrdpaee® yi -
W %if fciagl ebnet c%%.ts\ﬁ/ceiege%hﬁ%ﬁ%?—h%sems%%ieoga%h gazlas eclaepcatcri(i):g%ce.
anhd communi catl O
A capacity coefficient is determined only from the shape of
the conductors and the positional relationship thereof. The
capacity coefficient Cii is a capacitance which the
.conductor 1 itself forms as to space. Further, Cij = Cji
holds. Expression (16) shows that a system formed of
multiple conductors operates based on the law of
superposition, indicating that the charge of the conductor
is determined by the sum of products of the capacitance
between conductors and the potential of each conductor.
[0117]

Now, let us define the parameters related with each
other in Fig. 7 and Expression (16). For example, we will
say that Q1 represents the charge inducted at the
transmission signal electrode 411, Q2 represents the charge
inducted at the transmission reference electrode 412, Q3

represents the charge inducted at the communication medium




430, C15 represents the capacity coefficient between

the transm ssion signal electrode 411 and space, C25
represents the capacity coefficient between the

transm ssion reference electrode 411 and space, and
further, CA5 represents the capacity coefficient

bet ween the communi cation nmedi um 430 and space.

[0119] B here can be obtained by the follow ng
Expression. [0120] Expression (17) 43=Cl13 x V1 [(C]

... (17) - 55 S06P0887 {0921} I|ncreasing the charge
B enables a greater electric field to be input 3@P0887
t he communi cati on medi um 430, and this can be
430chbppthshatinbyisai sh ngi e edpaci-bile COET f isgideny C13

bet ween the transm ssion signal electrode 411 and
TeBRABAT Eatiien chedbaned 30ie avdrang oaptovintidigma 430 having
tgotentlal V1 of a sufficient level. Wile the -

BpBCTT yI OB c PRt R 155 sd&Pef FPRcE Dy heRgBeQand

(B9$h }lonal relation, the closer the nutual distance

I's and the greater the facing area is, the greater

t he mwcwtlaessré@endﬂe%e Esgéﬁ@liam aFth%heDQLSHMIPAm\éh
sufficient potential nust be generated as viewed.from

sideapod dctabodienf i Di tyth Whid @oanpobentii gilni tdi tEergace
is provided between the transm ssion signal el ectrode
rafgreeR + Ve reanssentsi diher pbéeehtal edtedtheodeadiBission

reference electrode 412 with the point of infinity as the
reference, V3 represents the potential at the communication
medium 430 with a point of infinity as the reference, C12
represents the capacity coefficient between the transmission
- signal electrode 411 and transmission reference electrode
412, C13 represents the capacity coefficient between the
transmission signal electrode 411 and communication medium
430, Cl5 represents the capacity coefficient between the
transmission signal electrode 411 and space, C25 represents
the capacity coefficient between the transmission reference
electrode 411 and space, and further, C45 represents the
capacity coefficient between the communication medium 430
and space.
[0119]

03 here can be obtained by the following Expression.
{01207

Expression (17)

B=C13xV1 [6]  --(17)




by the signal source when viewed fromthe transm ssion
devi ce 410, the behavior of the transm ssion reference
el ectrode 412 is crucial in order to generate this
potential difference as a sufficient potentia
di fference when viewed fromthe point of infinity as
well. [0122] 1In the event that the transm ssion
reference electrode 412 is minute and the
transm ssion signal electrode 411 is sufficiently
great, the capacity coeffifc?®ents Cl2 and C25 are
small. On the other hand, the capacity coefficient®P0887
Cl13, Cl15, and 45 have great capacitance, and
[8éebldingly do not 56 S06P0887 readily fluctuate
electrically, so nost of the potential difference
gene4rE@sahdt Hee sihptrde @duptebles masirtkeseedebective
otential V2 o he _transm ssion . reference el ectrode .
RELENS Ko FRE%h ot el R CERAOE (HECAT &R0 SPonatis
rode, .l | . 0 Thi s, h [
Bt R AR S SRy, ene oy BsE SRR, 1o

batwedre, chand rageel 8 N Y5idees BoLceAH a11WshR any
conductor or point of infinity. The transm ssion

cgingural caglieot mediund 143¢,oranel edpacpi@ncenGt @ wotbnthel vi
conmuni cati on nedi um 430, and forns capacitance Ch
of 17 -mifjisiRnt htedphce Wile Ebmnompacittivororsdicied3(C13

.fo capgc'ta ce Cm 432 as to the space. Even in the
LT THAES Bt SHTSIoTIch BgeREH Shel H5stAieen + hee closer

tﬁéeﬁﬁﬂgaﬁshggtgﬁéguﬁs and the greater the facing area is,
the greater the capacitance is. Next, regarding the
potential V1, sufficient potential must be generated as
viewed .from the point of infinity. While a potential
difference is provided between the transmission signal
electrode 411 and the transmission reference electrode 412
by the signal source when viewed from the transmission
device 410, the behavior of the transmission reference
electrode 412 is crucial in order to generate this potential
difference as a sufficient potential difference when viewed
from the point of infinity as well.
01227

In the event that the transmission reference electrode
412 is minute and the transmission signal electrode 411 is
sufficiently great, the capacity coefficients Cl2 and C25
are small. On the other hand, the capacity coefficients C13,

Ci5, and C45 have great capacitance, and accordingly do not




el ectrode 411 and the transm ssion reference el ectrode
412, the capacitances Cte 414, Ch 417-2, and CM 432
are overpoweringly great, and accordingly a great
amount of energy is necessary for changing this
potential, but the capacitance of the transm ssion
reference electrode 481 facing the signal source
413-1 is weak, so the potential of the transm ssion
signal electrode 411 hardly changes at all, and
al nost all of the potenti-alséchange of the signa
source 413-1 is manifested at the transm ssion S06P0887
reference el ectrode 481 side. [0124] ----- -- -
readiry fR0ctS86FP088 -t Ganversely. nddt tde eepbrihedait he
transm ssion signal electrode 411 is mnute and the
di f émismcssigencreted enceheelkégha Ddeo Bl i1is suhifesent las
great, the capacitance of the transm ssion reference
tlet cpetrasdd adgV2bedonbks gramamigsdonekedereres |glasdrode 412,
readi | y changed, so sufficient potential V1 1is
a‘@%n@}%tpé&eﬁfllﬁﬁev} r o dhies SFBRSET YA S:80eLogecgygode

t,._electr tic coupling with the
4ggﬁﬁﬁﬁwg%tﬁgﬁgﬁédiun1430 is weakened, so sufficient

(¢lgetric field cannot be injected. [0125]
Accordingly, there is the need to provide a
t r amraikS sk Oshaef enrereg. ebectrade rafheneby i suf fd fdremice
potential can be provided, while injecting an electric
el¢atinpdendBeéssaryifwore,cemiuarcatdiomty does not couple

communi cation nediumfrom o
with any conductor or point of infinity. The transmission

signal electrode 411 forms capacitance Cte with the
communication medium 430, and forms capacitance Cth 417-2
with the space. The communication medium 430 forms
capacitance Cm 432 as to the space. BEven in the event that
‘potential is generated between the transmission signal
electrode 411 and the transmission reference electrocde 412,
the capacitances Cte 414, Cth 417-2, and CM 432 are
overpoweringly great, and accordingly a great amount of
energy 1s necessary for changing this potential, but the
capacitance of the transmission reference electrode 481
facing thé signal source 413-1 is weak, so the potential of
the transmission signal electrode 411 hardly changes at all,
and almost all of the potential change of the signal source
413-1 is manifested at the transmission reference electrode
481 side.

[0124]




the transm ssion signal electrode, in this overal

bal ance. The transm ssion side has been considered so
far, but between the reception device 420 el ectrodes
and the conmunicati on nedium 430 shown in Fig. 5 can
al so be considered in the sane way. [0126] A point

of infinity does not have to be physically a |ong

di stance a way, and for practical purposes can be

t hought to be the space around the device, but is
preferably sonething whi€h7 s nost stable with [ittle
potential change in the systens of the overall S06P0887
system Under actual usage environnment, there is nose

genesoaived st pm AC HWekefOUFELL -t 1B tralbRV88ion |dinRSa
l'ighting devices, other electrical equi pnment, and so
eloctinddutl it he monse: tdner ¢bk shanbmli 430l cat re€asénaot

overl a pin% the frequency band used by the signa
e%%%éj AEgFREt blientlgl1g7pat Fi he Fapgcatdnagramthe

e B S L e
eflec‘cﬂfc!}tlt{)]( nlégl :@é c?ﬂ;P%%;‘é%ﬁQdF' Yo .’%_.\Laf_r}_%d. COI‘ oéeng Zée_l_ Vi1

conmuni cat'l on sys espon

14 ydhe- LRl gRd I%M@%%Ao&@hﬂﬂme&%ge 511 thene

transm ssion device 510 of the conmmunication system
e Bk r sxOrateégpondsl 1oy tWieht EABSHbAESIIDItadavinCRedlfin of 30 Hes
conmuni cati on system 400, the reception device 520 of
wedkened, so sufficient electric field cannot be injected.
{0125]

Accordingly, there is the need to provide a
transmission reference electrode whereby sufficient
potential can be provided, while injecting an electric field
necessary for communication to the communication medium from
the transmission signal electrode, in this overall balance.
The transmission side has been considered so far, but
between the reception device 420 electrodes and the
communication medium 430 shown in Fig. 5 can also be
- considered in the same way.

[0126]

A point of infinity does not have to be physically a
long distance a way, and for practical purposes can be
thought to be the space around the device, but is preferably
something which is most stable with little potential change

in the systems of the overall system. Under actual usage

environment, there is nose generated from AC power source




comuni cation system 500 corresponds to the reception
device 420 of the communication system 400, and the
connection line 530 of the comrunication system 500
corresponds to the comunication nmedi um 430 of the
comuni cation system 400. [0128] In the sane way, in
the transm ssion device 510 showmn in Fig. 9, the
signal source 513-1 corresponds to the signal source
413-1. Note illustrated in the transm ssion device
510 in Fig. 9 is the in-trab®ni ssion-device reference
point 513-2 indicating the ground in the interna$06r0887
circuit of the transm ssion unit 113 shown in Fig. 1,
ldaesesphogtdiing tievibes, | srHdrarRIBcs8i 681 deyiigmenef eagacss
poi nt 213-2 shown in Fig. 2, - 59 S06P0887 that has
f@ééh opit ttd hpdeeFigerént 029 bal 80, l@se Bd4 shown
ig..9 is capacitance corresponding to Cte 414
Oé’ﬁB%\ﬁPH’Wq:ut&e Sregrgro1sand Uéssatem%ffﬁ:e%wﬁe%aﬁa@ngor
ngﬁ € g?415 shown in Fig. 5 and reference point 516-
é feference poi nt 516-2 each correspond to
[b§§¢Lence point 416-1 and reference point 416- 2.
Furt Ctb 517-1 is capacitance corresponding to Ctb
417-Hi,g.Cohibly - dfraat N141hEt 2at Bl Lol 7{8otRudTdation
417-3, respectively. [0130] The conponents of the
syetept4h dévipelb2ligy & alish theegsamEeni thrthet.
reception resistor Rt 523-1 and detector 523-

That 1s to say, as with the relation between Fig. 2 and Fig.
4, the communication system 500 shown in Fig. 9 corresponds
to the communication system 400 shown in Fig. 5, the
-transmission device 510 of the communication system 500
corresponds to the transmission device 410 of the
-communication system 400, the reception device 520 of the
communication system 500 corresponds to the reception device
420 of the communication system 400, and the connection line
530 of the communication system 500 corresponds to the
communication medium 430 of the communication system 400.
[0128]

In the same way, in the transmission device 510 shown
in Fig. 9, the signal source 513-1 corresponds to the signal
source 413-1. Note illustrated in the transmission device
510 in Fig. 9 is the in-transmission-device reference point
513-2 indicating the ground in the internal circuit of the
transmission unit 113 shown in Fig. 1, corresponding to the

in-transmission-device reference point 213-2 shown in Fig. 2,




2 each corresponding to the Rr 423-1 and detector
423-2 shown in Fig. 5. Note that in the reception
device 520 shown in Fig. 9 is illustrated the

i n-reception-device reference point 523-3 indicating
the ground in the internal circuit of the reception
unit 123 shown in Fig. 1, <corresponding to the

i n-reception-device reference point 223-2 shown in_
Fig. 2 that has been omtted fromFig. 5  [0131]

Al so, Cre 524 shown in Fig.59-4s capacitance
corresponding to Cre 424 shown in Fig. 5 Cg 525060887
capaci tance corresponding to Cre 425 shown in Fig. 5,

tB8d hdLfrieneni potat £ 820 and.ref erence point 526-2
correspond - 60 SO6P0887 to reference point 426-1

[Ah28°Y ef erence point 426-2, respectively. Further, Cb

527-1 is capacitance corresponding to Crb 427-1, Crh

527500 €Ff ALY -ghowindnCFig- 5278 aapacita899- 3,
ectively e Co onents conne tgd to the

R PSR EReCES ALt ehouPodh AL s tire Ol BBt e R
cggalcj?trhqm%mcéﬁeg‘@&&@l &0 & é ﬁé‘n%m]afl{lmgat 5543%&?

nnection ['ine correspondin

r& B3 L Yo RBPONEH NG P 2EF43Rce APk nt ef1@LenegcROi Nt
536 corresponding to reference point 436. [0133] This

coprenrinciatbone S$ysémen TR0 nhad16khe 4ol |eMicrgnnat poent 416-
2!01§ﬁgther, Ctbh 517-1 is capacitance corresponding to Ctb
417-1, Cth 517-2 to Cth 417-2, and Cti 517-3 to Cti 417-3,
respectively.

[0130]

The components of the reception device 520 are also the
same, with the reception resistor Rr 523-1 and detector 523-
2 each corresponding to the Rr 423-1 and detector 423-2
.shown in Fig. 5. Note that in the reception device 520
shown in Fig. 9 is illustrated the in-reception-device
reference point 523-3 indicating the ground in the internal
circuit of the reception unit 123 shown in Fig. 1,
corresponding to the in-reception-device reference point
223-2 shown in Fig. 2 that has been omitted from Fig. 5.
[0131]

Also, Cre 524 shown in Fig. 9 is capacitance
corresponding to Cre 424 shown in Fig. 5, Crg 525 is

capacitance corresponding to Cre 425 shown in Fig. 5, and

reference point 526-1 and reference point 526-2 correspond




For exanple, at the transm ssion device 510, the
greater the value of Cte 514 is (the greater the
capacity 1is), the greater the signals, which can be
applied to the connection |ine 530 corresponding to

t he comuni cation nedium 430, are. Also, at the
transm ssion device 510, the greater the value of Ctg
515 is (the greater the capacity is), the greater the
signals which can be applied to the connection line
530 are. Further, at the tr@hsm ssion device 510, the
smaller the value of Cb 517-1 is (the snaller tH®P088Y
capacity is), the greater the signals which can be
tapptfeckice pheneonpect Ol ldefe rs3fe ageintMurgoyer, at
the transm ssion device 510, the snaller the val ue of
rephesiinedy. 6FurSQ6P088D 529-(t he samddigrantdee capacity
is), the greater the signals which can be applied to
CPRECTRAMIECTI 6A Friet %@dﬂaﬁgh 5%%F%d%éﬁhﬂhﬁzﬁh8 and Cri

eyi ce 510 smal ler the value of O

5%27 3 |sI€t%5qs If%ﬁp%Qﬁﬁv i pacity is), the greater
(bhexpi gnal s which can be applied to the connection
I|ne 530 are. [0135] At the reception device 520, the

gr eatker cbhpovah tie fnneGted52d tife (d@ecateaheliddes30 are

capacity is), the greater the signals, which can be
abx¢ ridet edmer; owl thetloo e SBiloandi ke 530 whdahr espondi ng -

to the comruni cati on nmedium 430, are. Al so, at the
reeERIEn caBpPrensRof e C@rléat:bwlt He“\PaIC@éréﬁpQ}i‘élng to

reP31 Sl UG 955EN 4P S3RACLNAIS) o NG 9580t Slat e
reference point 536 corresponding to reference point 436,
[0133]

This communication system 500 has the following nature.
[0134]

For example, at the transmission device 510, the
greater the value of Cte 514 is (the greater the capacity
is), the greater the signals, which can be applied to the
connection line 530 corresponding to the communication
‘medium 430, are. Also, at the transmission device 510, the
greater the value of Ctg 515 is (the greater the capacity
is), the greafer the signals which can be applied to the
connection line 530 are. Further, at the transmission
device 510, the smaller the value of Ctb 517-1 is (the
smaller the capacity is), the greater the signals which can
be applied to the connection line 530 are. Moreover, at the

transmission device 510, the smaller the value of Cth 517-2




signal s which can be extracted fromthe connection
line 530 are. Further, at the reception device 520,
the smaller the value of Crb 527-1 is (the smaller
the capacity is), the greater the signals which can
be extracted fromthe connection |line 530 are.
Further, at the reception device 520, the snaller the
value of Crh 527-2 is (the snmaller the capacity is),
the greater the signals which can be extracted from
the connection line 530 ar &l Moreover, at the
reception device 520, the smaller the val ue of CS06P0887
527-3 is (the snmaller the capacity is), the greater
it hétls gnelld ewhicbl casarihe ext | achedgfdavart hRe signals
connection line 530 are. Also, at the reception
wHEH @520, aphéiedule dhet kenvafttonfliRe $28- are. 62

M806P0887 i's %the hi gher. the resistance is), the
Gredter e "SPghaFLS™ATICR EaKiPR it dbredmpt bir tiHe

[ line, 53 re. 36]..The | ower the val ues
o L S TR B8 sV T GG Ehpartine
gBdaddie taeNBeghL 00 JHiiNg 230 par Spfiiy dOWRE EbSnection
resi stances are), at the transm'ssion device 510, the
logwedt3x attke signal s which can be applied to the -
connection line 530 are. Also, the smaller the val ue
[®F3dm 532, which is capacitance as to space of the

connection line 530 is (the smaller the capacity is),
at Phetr aFRTARE B deddGF c2 10 het BEegEeht gre tiadue of

cel oAl gnieh san.bs pelLed. Lo, thy copnegtion ling
are.” [ %7? gl

signals, which c¢an be extracted from the connection 1line 530
corresponding.to the communication medium 430, are. Also,
at the reception device 520, the greater the value of Crg
525 is (the greater the capacity is), the greater the
signals which can be extracted from the connection line 530
are. Further, at the reception device 520, the smaller the
value of Crb 527-1 is (the smaller the capacity is), the
greater the signals which can be extracted from the
connection line 530 are. Further, at the reception device

. 520, the smaller the value of Crh 527-2 is (the smaller the
capacity is), the greater the signals which can be extracted
from the connection line 530 are. Moreover, at the
reception device 520, the smaller the wvalue of Cri 527-3 is
(the smaller the capacity is), the greater the signals which
can be extracted from the connection line 530 are. Also, at

the reception device 520, the smaller the value of Rr 523-1




The size of a capacitor is generally proportionate to
the surface area of an electrode, so generally, the
grater the size of the electrodes is, the better, but
sinmply increasing the sizes of the el ectrodes may
al so increase capacitance between the el ectrodes.
Also, in the event that the size ratio of the
el ectrodes is exaggeratedly great, efficiency nay
deteriorate. Accordingly, the size and placenent,
etc., of the electrodes, né&d-to be deternmined in the
overall balance. [0138] Note that the nature of SOG&0887
above-descri bed comunication device 500 is such
is hathe aiigheeqtieacye anes 63 is SOHMB G atler ehé heignals
frequency of the signal source 513-1 is high, this
whieh varee ektradited divobe thadeostonddmn lihe F3Qraref
edance mat ching, and efficient comunication is
[%ﬂgﬁled by deternmning the paraneters. Reactance can

b th it t he
dov s L fier vt yGR0 PR i o Anr DG 57 80 at1 eharas,
r@ﬂkﬁfe@{deycoﬁp&é%tﬁngﬂeogoﬁﬁg@&$orlﬁn'engggasa?rge Ge

t he frequency drops. Converse e “communi cati on

16yst eRebRes opedidas iasedaentrapacidsaNeei 6N V11 539,
the lower Iimt of the frequency of signals generated

thy divetesi ghal s Bpwlee whidhlcas letappliirddtd heteby. -
Al so, Rm531, Cm 532, and Rm 533 forma | ow pass
qunqqgiOpréhﬁﬁrﬁﬁquﬁget|oﬁﬂﬁ@, the smaller the value of Cm

532, which is capacitance as to space of the connection line
530 is (the smaller the capacity is), at the transmission
device 510, the greater the signals which can be applied to
the connection line 530 are.

[0137]

The size of a capacitor is generally proportionate to
the surface area of an electrode, so generally, the grater
the size of the electrodes is, the better, but simply
increasing the sizes of the electrodes may also increase
capacitance between the electrodes. Also, in the event that
the size ratio of the electrodes is exaggeratedly great,
efficiency may deteriorate. Accordingly, the size and
placement, etc., of the electrodes, need to be determined in
the overall balance.

[0138]
Note that the nature of the above-described

communication device 500 is such that, at frequency bands




thereof, and the properties thereof determ ne the

upper frequency limt. [0140] That is to say, the
frequency properties of the comunication system 500
are as shown by the curve 551 in the graph Fig. 10.

In Fig. 10, the horizontal axis represents frequency,
and the vertical axis indicates the gain of the

overal | system [0141] Next, specific nunerica

values will be studied for the comunication system
400 shown in Fig. 5 and the®3 comuni cati on system 500
shown in Fig. 9. Now, for the sake 64 SO06P0887 &for0887
facilitating description, we will assume that the
whenentic dirieonesy gt €fn AQ0 s(igaalunbeatd AL BUSEEMhben) tisis
di sposed in the air. Also, we will say that the
eHR hYRiTSs iCON CYil nadn e cindsdetdad | in rdes diigbtont
.reference e|ectrode 412, reception signal electrode

igpqdanGe) MeECBHPE onm R | YridICIFBF of SHEI iCladdrPodE aD3blsst
h Lecation stem__400_.(the transm ssion_signal
b%l%%%?pgqu%l?hgrgégéﬁéiﬁﬁgﬁ ?é?%&%ﬁﬁ§39ﬁne§fr88%?%%g,
wi €6 ePtdrORmal gnBkp £t Bt Rde 321ne 3l i JaceRhi 8B Shona)
reference el ectrode 522 of the comrunication system
r&)ecariea eaeh.discs 5 cmin dianmeter. [0142] In the

comruni cation system400 in Fig. 5 the capacitance
[G¥1414 (the Ce 514.in Fig. 9)-forned of the -

Also, generally, the reactance of capacitors increases
as the frequency drops. Conversely, the communication
system 500 operates based on capacitance coupling, so the
lower limit of the frequency of signals generated by the
signal source 513-1 is determined thereby. Also, Rm 531, Cm
532, and Rm 533 form a low-pass filter from the positioning
thereof, and the properties thereof determine the upper
frequency limit.

[0140]

That 'is to say, the frequency properties of the

communication system 500 are as shown by the curve 551 in

the graph Fig. 10. 1In Fig. 10, the horizontal axis

represents frequency, and the vertical axis indicates the

gain of the overall system.

[0141]
Next, specific numerical values will be studied for the
communication system 400 shown in Fig. 5 and the

communication system 500 shown in Fig. 9. Now, for the sake




transm ssion signal electrode 411 and the

comuni cation medi um 430 can be obtained fromthe
foll owi ng Expression 18, enploying the

above-descri bed Expression (9), assuming that the gap
dte therebetween is 5 nmm [0143] Expression (18) =
(8.854 x 10-12) x (2 x10-3) Ce 5x10-3 =3.5 [pF] ...
(18) [0144] Wth regard to the Cthb 417-1 which is the
capaci tance - 65 S06P0887 between electrodes (Cth
517-1 in Fig. 9), we shal+ &ay that Expression (9)
can be applied. Oiginally, the expression hol dsder0g8s?
cases wherein the area of electrodes is sufficiently

!rgééllalstactqmaaa@gcwpmﬁl 93R, el NelGne i3 cHBY be
taken as an approxi mation. Wth the gap between the

ceheet ¥ Qte®naAS yS L6l 4 @ b cbiniud 1 CEX Dod Isysksshowon) i Ds Fi g.
9) is as shown in Expression (19). [0145] Expression
d{399sgt bn thg. 854. x AlBd2wexwi2lxsdy Fat Bhoe0-2 0. 35
[ pF] . (19). [0146] The assunptl on here is that in
tE ﬁ%s@*ﬁgﬁoq|§&gnpﬁee%ﬁﬁfrode 411, transmission reference

electrode 412, reception signal electrode 421, and reception
signal reference electrode 422, of the communication system
400 (the trapsmission signal electrode 511, transmigsion
reference electrode 512, reception signal electrode 521, and
reception signal reference electrode 522 of the
communication system 500} are each discs 5 cm in diameter.
[0142]

In the communication system 400 in Fig. 5, the
capacitance Cte 414 {the Cte 514 .in Fig. 9} formed of the
transmission signal electrode 411 and the communication
medium 430 can be cobtained from the following Expression 18,
employing the above-described Expression (9), assuming that
the gap dte therebefween is 5 mm.

[0143]

Expression (18)

(8.854 x10712) x (2x1079)
5%1073

Cte=

=3.5 [pF] «-(18)

[0144]

With regard to the Ctb 417-1 which is the capacitance




bet ween the transm ssion signal electrode 411 and the
comruni cation nmedium 430 is small, the coupling with
space is weak, so the value of the Cth 417-2 (Ch
517-2 shown in Fig. - 9) is sufficiently smaller than
the value of Cte 414 (Cte 514), and is set to one
tenth the value of Cte 414 (Ce 514) as shown in
Expression (20). [0147] Expression (20) Oth= 10 =0.35
[pF] ... (20) - 66 S06P0887 [0148] Ctg 415 (Ctg 515
in Fig. 9) indicating the cé&pacitance fornmed between
the transmi ssion reference el ectrode 412 and spat®&HP87
the sane as in the case of Fig. 4 (Expression (12)),
bahdeenre e tolpdaisn édtiass Mi-tlh imh&ifol bpwiweg sBepiessiothat
(21). [0149] Expression (21) _ Ctg=8 x 8.854 x 10-12 -
Expoesgign 12 cap Be[ymlied.(20Figfipabby, Tthe eabueseion
i, 417-3 (Cti 517-3 in Fig. 9) can be considered to
Bgdgqth vasSt "PETeih %-af%(acpg %i?‘?'irci’dr?sFilg‘?. 9), as
58 BEVE: ety o191l L éithgo:tgesgﬁgpgkw.hg%éz]tﬁrg
paraneters of the reception device receptron
‘may be taken as an approximation. With the gap between the

electrodes as 5 cm, Ctb 417-1 (Ctb 517~1 shown in Fig. 9) is
as shown in Expression {(19). -
[0145]

Expression {(19)

(8. 854 X10-12) X (2 x 10~9)
5X 1072

Gth=

=0.35  [pF]  --(19)

(0146]

The assumption here is that in the event that the gap
between the transmission signal electrode 411 and the
communication medium 430 is small, the coupling with space
is weak, so the value of the Cth 417-2 (Cth 517-2 shown in
Fig. 9) is sufficiently smaller than the value of Cte 414
(Cte 514), and is set to one tenth the value of Cte 414 (Cte
514) as shown in Expression (20).

[0147]

Expression (20)

cth=—c1—1?0i=o. 35 [pF] - (20)




device 520 in Fig. 9) can also be set the sane as wth
the paraneters of the transm ssion device 410 as
follows, by setting the configuration of the

el ectrodes (size, placenent, etc.) so as to be the
same as wWth the transm ssion device 410. [0153] Cre
=Ce =3.5[pF] Cb =Cb =0.35[pF] Ch =Ch =
0.35 [pF] 67 $S06P0887 Crg = Cg = 1.8 [pF] Ci = Cti
= 0.35 [pF] [0154] Al so, for the sake of description,
we Wi ll say that the conm#d cation nedium 430 (the
connection line 530 in Fig. 9 is an object arourid&aHhes?
size of a human body, and having properties close to
[those of a human body. W will further say that the

el ectrical resistance at the position of the

recéptd dassighalSldl dat Fode 4R1irddigmtting pbsi tamacidgfance
the transm ssjon signal electrode 411 of the

Bm%rﬁed%ﬂe.eant frekf UMIT icnhae poss G0 lertepde 412 and
receptl nal el ectrode 521 fromthe position of
SPRES (T angth SMona81 Jhat el GG Gde F181171 BT TPn 4120

e f 3

A PReT B B P R B i B T A o <>-‘ﬁm
[wi4$] say that the value of the capacitance Cm 432

532 in Fig. 9) fornmed between the communi cation nedlum
Expressioen (21) -

Ctg=8x%8.854%x10712x2, 5x1072=1.8  [pF]  --(21)
[0150]

The value of Cti 417-3 (Cti 517-3 in Fig. 9) can be
considered to be equivalent to Ctb 417-1 (Ctb 517-1 in Fig.
9), as shown next.

[0151]
Cti = Ctb = 0.35 [pF]
[0152]

| The parameters of the reception device 420 (reception
device 520 in Fig. 9) can also be set the same as with the
parameters of the transmission device 410 as follows, by
setting the configuration of the electrodes {size, placement,

etc.) so as to be the same as with the transmission device

410.

[0153]

Cre = Cte = 3.5 [pF]
Crb = Ctb = 0.35 [pF]
Crh = Cth = 0.35 [pF]




430 and space is 100 [pF]. [0155] Further, we wll
say that the signal source 413-1 (the signal source
513-1 in Fig. 9) is sine waves having a maxi num val ue
of 1 [V] and that the frequency is 10 [Mhz]. [0156]
Perform ng sinulation using the above paraneters
yields sinulation results for reception signals
having a waveform such as shown in Fig. 11. Wth the
graph shown in Fig. 11, - 68 S06P0887 the vertica
axis represents the voltage7at both ends of the Rr
423-1 (Rr 523-1) which is the reception | oad of tde&r0s8s?
reception device 420 (reception device 520 in Fig. 9),
CQ@d=(ﬁQp=hqtgzquﬁl axis represents tine. As indicated
by the  arrows 552 in Fig. 11, the difference observed
chetwemii he.3axphum val ue A and the m ni num val ue B
of the waveformof the reception signals (difference
[BE24een peak values) is around 10 [RV]. Accordingly,
amplifying this with an anplifier having a sufficient
gaiﬁléaetgﬁ¥o?h%2%ﬂ§3Oéng%F%%QPQ%ﬂ@'tW&n@ﬁ%%s?%ﬁ1@Qa&ethe
signal s, (.t he si.gnal enerated at the..sig source
S e oo P Ul S B bR frdelt R e 2R BRLEGE
i8Sy fesgiched 8RRy e nd e ,COBRURI £ALLOHRNSt ANt Ravhigh
present i nvention has been applied does not need a
pPbYysitGals o eker encend@ Bl pahlima@NsbGOMWRI Gal i ofutdier

be realized with the comunication signal conveyance
spatthadl ahe, e3octrical resistance at the position of the
‘reception signal electrode 421 from the position of the
transmission signal electrode 411 ¢of the communication
- medium 430 (the position of.the reception signal electrode
521 from the position of the transmission signal electrode
511 in Fig. 9) is 1 [MQ], and that the values of Rm 431 and
Rm 433 (Rm 531 and Rm 533 in Fig. 9) are each 500 [KQ].
Also, we will say that the value of the capacitance Cm 432
(Cm 532 in Fig. 9) formed between the communication medium
430 and space is 100 [pF].
[0155]

Further, we will say that the signal scurce 413-1 (the
signal source 513-1 in Fig. 9) is sine waves having a
maximam value of 1 [V] and that the frequency is 10 [Mhz].
f0156]

Performing simulation using the above parameters yields
simulation results for reception signals having a waveform

such as shown in Fig. 11. With the graph shown in Fig. 11,




comuni cation environnment which is not restricted by
-the wusage environnent, can be easily provided. [0158]
Next, the placenent of the electrodes in the devices
wi Il be described. As described above, the el ectrodes
each have different roles, and from capacitance with
regard to the communication nmediumor to space. That

is to say, the electrodes each electrostatically
couple with different partners, and operate using the
el ectrostatic coupling. --68 -S06P0887 Accordingly,

way in which the electrodes are placed is an S06P0887
extrenely inportant factor in effective electrostatic
theupéindcaf hdie ekpeésades vhet Rol Begé adelotdbiaatSofr the
[0159] ] For exanple, with the comruni cation system
R20828hbwiRd P2Rr-g) Bhitlher=e tihe trheepeech tivasacé the

el ectrodes according to the followi ng conditions in

TEEERFLD IHICE AP Jrecitimnti davéchebdibem fHg- 9), and
ransm ssi.on device 410 and the reception device 420.

t ﬁa??f%z notasrlaﬁfﬂ?hﬁ?%rﬁsser%’?etcﬁg@d t Sp%‘f'cggﬁdt ﬁ% the

aEP@@étSQP%JFQQEu for @axamplege bt Secéﬁﬁﬁhﬁﬁ?ﬁgtwggﬁmﬁﬁg

the transm ssion signal el ectrode 411 an

mE QL AdeOn BB the 430hiraRd vhge CAPAE IthANGA VB WREE
the reception signal electrode 421 and the

thenperdmatanos igeal sim did22 raneebbé wsard foegikertllyegy eqd |
that the capacitance between the transm ssion
arefRt eft e illect PodRr AT Iynd a8p4ébying this with an

amplifier having a sufficient gain (detector 423-2) enables
the transmission side signals (the signals generated at the
signal source 413-~1) to be reproduced at the reception side.
f0157]

As described above, the communication system to which
present invention has been applied does not need a physical
reference point path, and communication can be realized with
‘the communication signal conveyance path alone, so a
communication environment which is not restricted by the
usage environment, can be easily provided.

[0158]

Next, the placement of the electrodes in the devices
will be described. As described above, the electrodes each
have different roles, and from capacitance with regard to
the communication medium or to space. That is to say, the
electrodes each electrostatically couple with different

partners, and operate using the electrostatic coupling.




and the capacitance between the reception reference

el ectrode 422 and space, are both sufficiently great,
that the capacitance between the transm ssion signha
el ectrode 411 and the transm ssion reference

el ectrode 412 and the capacitance between the
reception signal electrode 421 and the reception
reference el ectrode 422 are as small as possible, and
that the capacitance between the transm ssion signa
el ectrode 411 and space and? he capacitance between
the reception signal electrode 421 and space are HgP0887
small as possible. - 70 S06P0887 [0160] Exanpl es of
aptacetmdlly exappleswiofc htheelegetrodess aire p3hewn iH an
Fig. 12 through Fig. 18. Note that the el ectrode

ept aceeEntimpeatphe st desor iive @ fifebbiwe al dyer rayppkied to
either the transm ssion device or the reception
caeRited ofadbsr alagEyodas wikd thRI BAFIRE WASEEEPti on
[gfggiding the r.eception device wll be omtted, and

escription will be nmade regarding the transm ssion

deVEQﬁ'@kgﬂﬁlef“ﬁﬁ%hitﬁetggmmgﬂf%gtfgh %@%kXEngb r]sﬁhown in
I p the

exanpl es shown below to the reception evi ce,
Figansigsirenisi ghal n@leely pdeei shaBdediodeqr L8sHaiRthg
to the reception signal electrode, and the
torams niddioonnpgetendicieons éat pederi so natdd.ctiencbyr espond
to the reception reference electrode. [0161] In Fig.
copmuiif@tenbeereet ridtfe s r@nsmhesipandeiigs dald and the

reception device 420. That is to say, there is the need to
satisfy the conditions that, for example, the capacitance
between the transmission signal electrode 411 and the

- communication medium 430, and the capacitance between the
reception signal electrode 421 and the communication medium
422 are both sufficiently great, that the capacitance
between the transmission reference electrode 412 and space,
and the capacitance between the reception reference
electrode 422 and space, are both sufficiently great, that
the capacitance between the transmission signal electrode
411 and the transmission reference electrode 412 and the
capacitance between the reception signal electrode 421 and
the reception reference electrode 422 are as small as
possible, and that the capacitance between the transmission
signal electrode 411 and space and the capacitance between
the reception signal electrode 421 and space are as small as

possible.




signal el ectrode 554 and transm ssion reference
el ectrode 555 are fornmed on the sane flat face of a
casing 553. Wth this configuration, the capacitance
bet ween the el ectrodes can be reduced as conpared
with a case wherein the two electrodes (transm ssion
signal electrode 554 and transm ssion reference
el ectrode 555) are disposed facing one another. In
the event of using a transm ssion device wth such a
configuration, only one of the two el ectrodes is
brought into proximty of the communication nedi UFREP0887
For exanple, let us say that the casing 553 is forned
(61600 - 71 S06P0887 wunits and a hinge portion such
that the two units are connected by the hinge portion
so dapplpe @ﬁp%bql@r@rnt &&¥suniey of ridlearilvet andgée, amnd
a cl ular _ tel ephone wherein the

i |
shdef o 205 oan B PPt Ging FREE ShAEDe SR e hRod
pigg?ﬁéHE“éfgﬁEFQL gé£é¥§ AR %hg%hln & pﬁp EI%E e%ther

t he ectrode acenen

tﬁ@CﬁﬁqJﬁ's@@Qhed&lrﬁE@r@ﬂ |thteyggc§1t§ 184 Qfevtl@eephone
allows for placenent of one of the electrodes on the

Abeckdisiglg,ofin the fwitowiher, edkber Dperat ireqakui hgnshar e
situated, and the other electrode on the back face of
PP iurfit dftiere vhel kit splidyedni #nd dlesidnigttédn Bukl tlee
a placenent, the electrode situated at the

m%%%r TRITTGLBAL FoR St oRs IS kHR APy t RdSAseln sthe
N SR e LR R
déﬁcséyath'éhﬁrgﬂ\&nfé%rf %Q%%a‘ia@l@&ﬁo%‘:%@ £948S¢40
correspond to the reception signal electrode, and the
transmission reference electrode is made to correspond to
the reception reference electrode.
[0161]

In Fig. 12, the two electrodes of the transmissicn
- signal electrode 554 and transmission reference electrode
535 are formed on the same flat face of a casing 553. With
this configuration, the capacitance between the electrodes
can be reduced as compared with a case wherein the two
electrodes (transmission signal electrode 554 and
transmission reference electrode 555) are disposed facing
one another. 1In the event of using a transmission device
with such a configuration, only one of the two electrodes is
‘brought into proximity of the communication medium. For

example, let us say that the casing 553 is formed of two




sati sfy the above-described conditions. [0162] Fig.
13 illustrates an arrangenent wherein the two

el ectrodes (transm ssion signal el ectrode 554 and
transm ssion reference el ectrode 555) are disposed
facing one another across the casing 553. In this
case, the electrostatic coupling of the two

el ectrodes is stronger than in the case in Fig. 12,
but is suitable for a case wherein the casing 553 is
relatively small. The two ®l éctrodes in this case
shoul d be placed so as to be as far - 72 S06P08&PEP0887
away from each other as much as possible in the casing
uBbBs anfd p63lingegpoddidn |sushr ahes dne arwangementre
wherein the two electrodes (transm ssion signa
C%?%%ﬁ?%%é“%@Eeaﬁang?ﬂ§H§ﬁP§s§@na$e$%ﬂ§hé@Péb gtebde

BRI 5, L3000 MMl P08 B0 Bt ok
£ &1 8 dRS LAkl FOMRL i I&gm %ggs flgstg%]foaﬁ@ﬁagggan& han

that of that shown in

mididilLEStproa{tQSmamnaflﬁéirﬂgﬁf@ﬁ'ﬁhdm&[ elifrdi8 dnWen EheCk{pfles
(transm ssion signal electrode 554 and transm ssion

peefigmencépellécy r oue G55k rate disposed spetvpendi £i4 ari 2
one to another. According to this configuration, in
t%\rﬁ%ﬁ?pl% cailPahl areramishelhet vRe ecotlulie tedankone sildmws

el ectrode 554 a d t he opposi ng face
Qacemen% g one of t e electﬁghes é% the back side of

the unit where the operation buttons are situated, and the
other electrode on the back face of the unit where the
display unit is situated. Due to such a placement, the
electrode situated at the operating button side unit is
covered by the user's hand, and the electrode positioned on
the back face of the display unit is placed facing space.
That is to say, the two electrodes can be placed so as to
satisfy the above-described conditions.

[0162]

Fig. 13 illustrates an arrangement wherein the two
electrodes (transmission signal electrode 554 and
transmission reference electrode 555) are disposed facing
one another across the casing 553. In this case, the

~ electrostatic coupling of the two electrodes is stronger
than in the case in Fig. 12, but is suitable for a case
wherein the casing 553 is relatively small. The two

electrodes in this case should be placed so as to be as far




t hereof cone close to the comuni cation nedi um

el ectrostatic coupling with space remains for the side

face (the face on which the transm ssion reference

el ectrode 555 is placed), so conmmunication is

enabl ed. [0165] Fig. 16 illustrates an arrangenent

wherein the placenent shown in Fig. 13 is such that

the transm ssion reference el ectrode 555, which is

one of the electrodes, is placed within the casing

553. That is to say, as shoMn-in Fig. 16A, only the

transm ssion reference el ectrode 555 is - 73 SOGR@B8¥87

provided within the casing 553. Fig. 16B is a diagram
awh{ UStdnalda@ aBheXad®lnic®f abkhBoss 8614 QGe tReSkhs Oy &53 .

viewed fromthe face 556 in Fig. 16A. As shown in
[FLg3] 16B, the transm ssion signal electrode 554 is

di sposed on the surface of the casing 553, with only

t he RigandAi 651wtk nedfesr encerrangsmandd@hs58ipodia jtoived

ithin the casing 553. According to this
eﬁn%ﬁ‘f’fcg‘%ﬁsat(itéﬁ?s‘&%?ﬁ% Stlﬁé‘aévg?ngc‘i%e thé 8a¢ing 553

. | g A ctie eas
P o e SR o TE B o P ERY Nt e

oﬁﬁéé&ﬂgg FodesSOr CUMANYNiGAt 588 bt enphledo, LOL68]reddig;

illustrates an arrangenent wherein the placenent

fsbOWhd mnbitger 12 The Flgctléstat sticdoddidingt he this case
transm ssion reference el ectrode 555, which is one of

ig hemalgleactthedethat o plthedd shpvhi in thia .cdSi-ng 553. That
IS to say, :

[0164]

Fig. 15 illustrates an arrangement wherein the two
electrodes (transmission signal electrode 554 and
transmission reference electrode 555) are disposed
perpendicular one te another. According to this
configuration, in an application wherein the face of the
‘transmission signal electrode 554 and the opposing face
thereof come close to the communication medium,
electrostatic coupling with space remains for the side face
{the face on which the transmission reference electrode 555
is placed), so communication is enabled.

[0165]

Fig. 16 illustrates an arrangement wherein the
placement shown in Fig. 13 is such that the transmission
reference electrode 555, which is one of the electrodes, 1is

prlaced within the casing 553. That is to say, as shown in

Fig. 16A, only the transmission reference electrode 555 is




as shown in Fig. 17A, only the transm ssion reference
el ectrode 555 is provided within the casing 553. Fig.
17B is a diagramillustrating an exanple of the

el ectrode position as viewed fromthe face 556 in

Fig. 17A. As shown in Fig. 17B, the transm ssion
signal electrode 554 is disposed on the surface of

the casing 553, with only the transm ssion reference
el ectrode 555 positioned within the casing 553.
According to this configuration, even in the event
that the casing 553 is broadly covered with the S06P0887
comuni cation nedium there is space around the one -
pr4viSO6RA3BTIn ehectsoltey WBhi nFife TESiiga S8agram
communi cation is enabled. [0167] Fig. 18 illustrates
idhugkratdmgerenexaheleiof tthe epbatesdntpostieunni as Fygeved
15 |s such that the transm ssion reference el ectrode

Teen thihifare §56nénoF1Q+n¥QQ ecfPotfRn iie FpPacéBBwi £ n
553, _Th h

tggﬁaﬁ%SIn rangﬁ?%5|dﬁﬂ?% ré%gelgf%iﬁégg%g §§SEbg sitfdce

oPrEH@(E3$intBE§ t@fu?ﬂﬁﬂﬂgtﬁéstr§%§h1§g§%n|§e§egé§8éan1

illustrating an exanple of the electrode position as

eVéewmatie BoeMmpbbet { @Rl 566hHA ThE. cddihg AS3shomBebPding
Fig. 18B, the transm ssion signal electrode 554 is

tdi Spcsepndagthet semf aoen oh the easitnghss3thai thsond 653
the transm ssion reference electrode 555 positioned
1 b rRFlhecEasehgrEEs. thae @empﬁ@caiwrt ieglium, there is

chgfl uratl even in event, that the cas 553
k3 eor oad| gg%e?ré%l %etGrFrtoﬁg %ﬁt C&ﬁlﬁgdﬁg%
c&ﬁmﬂﬂidéilon is enabled.

[0166]

Fig. 17 illustrates an arrangement wherein the
placement shown in Fig. 12 or Fig. 14 is such that the
transmission reference electrode 555, which is one of the
electrodes, is placed within the casing 553. That is to say,
as shown in Fig. 17A, only the transmission reference
electrode 555 is provided within the casing 553. Fig. 17B
is a diagram illustrating an example of the electrode
position as viewed from the face 556 in Fig. 17A. As shown
in Fig. 17B, the transmission signal electrode 554 is
disposed on the surface of the casing 553, with only the
transmission reference electrode 555 positioned within the
casing 553. According to this configuration, even in the
event that the casing 553 is broadly covered with the

communication medium, there is space around the one




space around the one el ectrode 555 within the casing,
so commrunication is enabled. [0168] Al of the

el ectrode pl acenments descri bed above have been made
such that one electrode is closer to the

conmuni cati on medi umthan the other electrode, and
such that the electrostatic coupling with space of
the one electrode is strengthened. Al so, each

pl acenent is preferably nade such that the

el ectrostatic coupling betwekenthe two electrodes is
weakened. - 75 S06P0887 [0169] The transm ssi ors06P0887
devi ce or reception device nay be assenbled into sone
esottrade GASHAG. tMEt Bad ey el pARIALN i ACCQITIiRY chabL BE.
present invention, there are at |east two el ectrodes,
[@hB871 hese are in an electrically insulated state, so
t he Qasing is formed of an insulator having a certain
t hi dédesd?® 1Fgstndgqss agr ag5aseRGBnalheFedistbe ar ound

he transm ssion_si el ectrode. The transm.ssion
o} AT Etod Pou ot tr B Tbridr GHEE. Shdnal el wereBdss dh
réf&?&deorél_erc@t:gﬁgnﬁ§5 ,elhﬁﬁtcjhogtg’ oftk eoﬁl‘éheiOfelilclg]rlaggs, is
configuration as the transm ssion signal electrode,
padce@GaEadnnghy theidspldaw n@hage§§r&dﬁéay1 G@8NshBuwn in

applied thereto. Accordingly, description thereof wll
Fpe. ai,t etly ED&70fardngissi®A khbfesdénat eslemtrode 555 is

cross-sectional view of around
provided within the casing 553. Fig. 18R is a diagram
illustrating an example of the electrode position as viewed
from the face 556 in Fig. 18A. As shown in Fig. 18B, the
transmission signal electrode 554 is disposed on the surface
of the casing 553, with only the transmission reference
electrode 555 positioned within the casing 553. According
to this configuration, even in the event that the casing 553
is broadly covered with the communication medium, there is
‘space around the one electrode 555 within the casing, so
communication is enabled,

[0168]

All of the electrode placements described above have
been made such that one electrode is closer to the
communication medium than the other electrode, and such that
. the electrostatic coupling with space of the one electrode
is strengthened. Also, each placement is preferably made

such that the electrostatic coupling between the two

electrodes is weakened.




the el ectrode. The casing 563 and casing 564 wl |

al ways have a physical thickness (d [n]), indicated
by the arrows 565, so there will be a gap between the
el ectrode and comunication nmedium (e.qg.,

transm ssion el ectrode 561 and comuni cation nedi um
562), or between the el ectrode and space, that is
equi valent to this thickness, at the very least. As
can be understood fromthe description so far, the
capacitance is generally better to be increased
between the el ectrode and communi cati on nmedi um ¢i06P0887
between the electrode and space. 76 SO06P0887 [0171]
[MoG2]1 | et us consider a case wherein the comunication
medi um 562 is in close contact with the casing 563 and
“the Th@aﬁﬁgﬂ%&ﬁl%@@&ag& PE a¥reeert ivet Weshce heay be

transm reference el ectrode 561 and
ai%‘?‘r‘ﬂfﬂrﬁdi onsHEA; T 562 CRSERPs Thde %eﬁél%?%"rned

! ( t. .1 ow i on
PLoEHRIL RS e Bles St LG RO LEN Dier OPI°80! 02 LE%00
eiéﬁ@ro&é&l7%hdH%ﬁgseGQréeﬁHQﬁ?Qﬂ%CQQEBbli Viﬁéﬁlé%éa state,

vacuum which is the fixed value of 8.854 x -
sb Rty .cagringepsesenisd tdfe anr ehatl yeoparatiihly Wi Eé‘!rtéfh_n
this case, and S the surface area of the transni ssion

thigmesse| e€igoded 561 .cisspesthiowal views of arsund the
transmission signal electrode. The transmission reference
electrode, reference signal electrode, and reception
reference electrode, are all of similar configuration as the
transmission signal electrode, and accordingly the following
description can be applied thereto. Accordingly,
.-description thereof will be omitted.

[0170]

Fig. 19A illustrates a cross-sectional view of around
the electrode. . The casing 563 and casing 564 will always
have a physical thickness (d [m])}, indicated by the arrows
565, so there will be a gap between the electrode and
communication medium (e.g., transmission electrode 561 and
communication medium 562), or between the electrode and
space, that is equivalent to this thickness, at the very
least. As can be understood from the description so far,
the capacitance is generally better to be increased between
the electrode and communication medium or between the

electrode and space.




dielectric material having a high relative
permttivity in the space 566 forned above the
transm ssion signal electrode 561 increases the
capaci tance, and accordingly performance can be
i mproved. [0174] Capacitance can al so be increased
regardi ng the surrounding space. Note that in the
case of Fig. 19A the dielectric material is inserted
in the thickens portion of the casing (indicated by
arrows 565), but this is note - 77 SO6P0887
i ndi spensabl e, and may be at an arbitrary positi G®6r0887
[0175] Conversely, Fig. 19B illustrates an exanpl e of
[@artBse Wherein the electrode is enbedded within the
casing. In Fig. 19B, the transm ssion signa
el edtawgdéeb6ds | orasietri anedssovhasino the eoheddethtion
within the casing 567 (so as to be a part of the
me@HE) @256?) 1nTﬁf esqvpntactt HeétB apke t9apdnghé63 and the

§ nedlun1562 congs into contact with, the
-C%%JS%E 4567T EhERYTIMIRCEali BREHET U 63 2RPELS Thifes

%%@Pe SO%Etré%lé rb(flh%n%r% %Hhﬁf&é’{& Sr{ %'_un%' §§£ rorﬂechls

an insulation ayer orned

c8u fage f obbgindd ajg,srﬁx@%eel@hgn@)l eéoe%reog@lﬁ&lmgso
as to realize a non- contact state between the

Exmmaiiccationh nedisum 562 and the transm ssion signal
el ectrode 561. [0176] Fig. 19Cillustrates a state
[@hEtlei n, as conpared with

Expression (22)

C= (&, % £g) X —2— [Fl (22

[0173]

Here, &0 represents permittivity in a wvacuum, which is
the fixed value of 8.854 x 10™*® [F/m). er represents the
relative permittivity in this case, and S the surface area
of the transmission signal electrode 561. Disposing a
dielectric material having a high relative permittivity in
the space 566 formed above the transmission signal electrode
561 increases the capacitance, and accordingly performance
can be improved.

[0174]

Capacitance can also be increased regarding the
surrcunding space. Note that in the case of Fig. 194, the
dielectric material is inserted in the thickens portiocn of

the casing (indicated by arrows 565}, but this is not




that in Fig. 19B, the casing 567 is fornmed in a
recessed shape such that there is a thickness d' to
the surface of the electrode, and the transm ssion
signal electrode 561 is enbedded therein. In the
event that the casing is integrally formed, this

t echni que can suppress manufacturing costs and parts
costs, and easily increase capacitance. [0177]
According to the above description, in a case wherein
mul tipl e el ectrodes are pfated on a single plane such
as - 78 S06P0887 shown in Fig. 12, communi cati ot &F4a§87
be perforned by generating potential difference
ipdieersadie  ekedt raddse simea atrhétcoupldasgtabnt he
transm ssion signal electrode 554 as to the

ni cati on nmediumis stronger even incases wherein

both, t he transnj ssi si,gnal . el ectrode 554 and_t he
o ezPbRl i encs” st L8 EuESa s cadpretrt i e
wHOPTUN GAF 1QR ABELEM s byl GRS 'wﬁ%hgnd{égé eCdily Ml ek o
to the transm ssion signal electrode 2 side (or by
1bBsefiid RGand3méilk &l @Ctdidgharatl ekt hayd Nk 1hiiGhebsitioned so
permttivity than the transm ssion signal reference
ag| ectrodmbs8Bedi wiethin tdhe chsangnd&si G sisgnal be a part
el ectrode 554 side). [0178] Next, description will be
ofrakle reagdrdi A§7t he Biize waly, Bhetlt evamoddae Yhel e
there is the need f at least the transm ssion i
CORPUY A OBl BERT Gl SonE FESepEFOn P seNesh Bhectr o

569, TAMSYELLELENM - IRAGIEABES M LD SRRAGE 1hPOL8S act

with the transmission signal electrode 561. Also, an
insulation layer may be formed on the éurface of the
transmission signal electrode 561, so as to realize a non-
contact state between the communication medium 562 and the
transmission signal electrode 561,

[0176]

Fig. 19C illustrates a state wherein, as compared with
that in Fig. 19B, the casing 567 is formed in a recessed
shape such that there is a thickness d' to the surface of
the electrode, and the transmission signal electrode 561 is
embedded therein. In the event that the casing is |
integrally formed, this technique can suppress manufacturing
costs and parts costs, and easily increase capacitance.
[0177]

According to the above description, in a case wherein

multiple electrodes are placed on a single plane such as




to obtain sufficient potential for the conmunication
medi um the transm ssion signal electrode and
reception signal electrode can be forned to a

suitabl e size, taking into consideration the

el ectrostatic coupling thereof with the comrunication
medi um and the nature of signals to be sent over the
comuni cation nedium Accordingly, nornmally, the

| arger the transm ssion reference electrode is nade to
be than the transm ssion sifgmal el ectrode, the |arger
the reception reference electrode is made to be 30e&h887
the - 79 S06P0887 reception signal electrode.

shioweveat ,Fikel ati ossmiidierattibancahbs gevEdracanployed so

| ong as signals sufficient for comunication can be
gehe bd et P70} al Rirfficeingel petveet Heheewdrttobdes since
mat chi ng the size of the transm ssion reference
the e%??%@wﬁht%et@wwlPﬁeSlgﬁaaahsqﬁ%ureﬁes?aﬁa@s to
tglec t r ode, receptian reference.

B CeTPOtG SR e A e S o FREST Ecept R egrgRaricreln
bSteclfodeanthese: &l anldides a0 e et agnbaving

nmutual |y equival ent properties froma reference point

t Bdn@niRGiikh @kfeiddddidlscthGaer 86 50tdupla @ahutBe
thereof is that equivalent conmmunication perfornmnce

cemmurpeagbbal medivwegdndliessrofingwhi dielelcecticogettsr used
as the reference electrode (signal electrode) (an
t%ﬁr%ﬁﬁﬁﬁméﬁﬁlﬁhe$%ﬁ#ﬁ%Iﬁéeﬁéﬁéﬂ@néﬁﬂeﬂ#ﬁﬂ:ﬂ@éebYahﬁsertlng

el.ectrode are .interchangeabl e .018
%ghectrlc matterekav1ng Eergperml ity tLan the

transmission signal reference electrode 555 side to the
transmission signal electrode 554 side).
[0178]

Next, description will be made regarding the size of
the electrodes. While there is the need for at least the
transmission reference electrode and reception reference
electrode to form sufficient capacitance with space in order
to obtain sufficient potential for the communication medium,
the transmission signal electrode and reception signal
electrode can be formed to a suitable size, taking into
consideration the electreostatic coupling thereof with the
communication medium, and the nature of signals to be sent
over the communication medium. Accordingly, normally, the
larger the transmission reference electrode is made to be
than the transmission signal electrode, the larger the

reception reference electrode is made to be than the




In other words, in the event of a design wherein the
size of the reference el ectrode and signal el ectrode
are different fromeach other, there is the feature
that conmunication can be enable only in the event
that one electrode (the electrode set to be the

signal electrode) is brought into proximty of the
comuni cation nedium [0181] Next, shielding of the
circuit will be described. Wile in the above, the
transmi ssion unit and recept9on unit 80 S06P0887 and
the like, other than the el ectrodes, have been S06P0887
consi dered to be transparent existences, as far as the
rpbyst Tl saonbiguLatt psiof HaReooR LI Catiica syREeNthan
goes, in reality, these are generally configured of
thiecnawrie eppibtged $m brderst gigeal § zefiffiicgent for
communi cation system Electronic parts are configured
cormii@tdvte §2RabE ngPsBie%Sort of el ectric nature,
[grﬁg as conductivity, permttivity, or the 1like, and

[tk these are present in the vicinity of the

ele%%rQQEﬁlaEDfrfaﬁMéﬂe Q@eﬁ@n§f§ﬁ§écﬂqg eEBSCElze of the
t her eupon he present |nvent|on spat i al

t EaPAEI 4:ARGE rafdrbhge |élKaQ:trBEian§tNai’Hé3Lbiz%f bectge SO
the electronic circuits nounted on the boards are al so
tsadgrecisiton stighaefébattstoddccandi tig y5ize oft beevemeption
that nore stable operations are desired, the entirety
rﬁgeﬁﬁ%ﬂeeﬁéﬁpyr§ﬁ?eW%Rkiﬁﬁetﬁlaec@ﬁdﬁhﬁ(ﬁeCQP@182]Sl@?ﬁl—e

shi e ded conduct or can nor c}hou h to be
e ectro these electrodes can e ewe av1ng motually

equivalent properties from a reference point at a point of
infinity. Accordingly, a feature thereof is that eguivalent
communication performance can be obtained regardless of
which electrode is used as the reference electrode (signal
electrode) {an arrangement wherein the reference electrode
and signal electrode are interchangeable).

[0180]

In other words; in the event of a design wherein the
size of the reference electrode and signal electrode are
different from each other, there is the feature that
communication can be enable only in the event that one
electrode (the electrode set to be the signal electrode) is
brought into proximity of the communication medium.

{0181]
Next, shielding of the circuit will be described.

While in the above, the transmission unit and reception unit




connected to the transm ssion reference el ectrode or
reception reference el ectrode which forms the

reference potential of a transmi ssion/reception

device, this may be connected to the transm ssion
signal electrode or reception signal electrode, as

|l ong as there are no problens in operation. The
conductor itself of this shield has a physical size,
so along the line of the principle described so far,
there is the need to take it o consideration the fact
that operations are made under the nutual relati ¢iPeP0887
with - 81 S06P0887 the other el ectrodes,

agdnhiumi Cidtd , opthedi tign aned: spacerofi@®iBIavdibgen20
illustrates an exenplary enbodi nent thereof. This
cerahpteehdsuies trpptratrnte giiphences unss dirtbast eh¢es,
with ;iectrqnic arts including a battery being stored
PR T HT f%ﬁlgl‘laagh%% ‘Bf71t,heal‘3§8m§%i“9‘?‘hjg°rhs‘3yétre§‘f Breénce
= r . I 572 i.s_a_signs-!. el ectrode.
PR Ree nE S Brr sl sl aash e Soh SRt
iR OBFALY GR iR 1NBEi L s Wink@nt P 842N 83150 EREPASHic
been made primarily regardi ng exanpl'es of conductors,
PEDURNLEY € afon@h giayd bef Nale twhtbs dh&t Bed rddmenmabierof
having no conductivity as well. This is since an
ebtectid maftivgkd shelh-ett epnfinghivheyt ressnitssvohy si gnalhe -
el ectrode to the conmmunication nediumis propagated
Lh§e 1 i@ pSHarrzaReIn 256F PECEBF thethi oligdpify ARttt

electrodes, there will be some sort of effect thereupon.

‘With the present invention, spatial capacitance and the like
brings wvarious effects, sc the electronic circuits mounted

on the boards are also subject to such effects. Accordingly,
in the event that more stable operations are desired, the
entirety is preferably shielded with a conductor.

[0182]

While a shielded conductor can normally be though to be
connected to the transmission reference electrode or
reception reference electrode which forms the reference
potential of a transmission/reception device, this may be
connected to the transmission signal electrode or reception
signal electrode, as long as there are no problems in
operation. The conductor itself of this shield has a
physical size, so along the line of the principle described
so far, there is the need to take into consideration the

fact that operations are made under the mutual relation with




[0185] Specifically, while netals such as electric
lines or the |like can be conceived as conductors, and
pure water or the like as dielectric matter,
conmuni cation can al so be nmade w th organi sns, nornma
saline solution, and so forth, having both natures.
Al so, vacuuns and the atnosphere have permttivity,
and accordingly allow communi cation as a
comuni cation nedium [0186] - 82 S06P0887 Next,
noi se will be described. 1®lthe air, the potentia
fluctuates due to various factors, such as noi se SOPOAB7
AC power sources, fluorescent |anps, various hone
thappditances candodd £Ctddanieqgui premddiwhaagadspacd j cl es
in the air, and so forth. Wile such potentia
[#1%2k uation has been ignored so far, these noises are
i nposed on the various conponents of the-transm ssion

devifdd, éBnﬁHﬁ%t@ﬁ ﬁﬁd?WPlaa‘Wd cppedpredh tderiesd -
%0187 21 is gfh di a ran1|IIustra£|n%
He © nFE%?IP%% 166“%% R =T I R S
%'é’f@&@bnl@}agﬂg m%clhu% ga%é@e{;g%g%g o%é Jhat

IS to say, t he conmuni cati on tem OWI’]In

witiin 21l sWikeCh c£ rE3poadsot Setittn £ AIMUNELEAL FORSYSt €M
shown in Fig. 9, the transm ssion device 610 of the

-ebonmadecat RAonebysttemic6002 ¢or & esiponds flect hede .
transm ssi on device 510 of the
[0184]

Next, description will be made regarding the
communication medium. While the examples so far has been
made primarily regarding examples of conductors,
communication may be made with dielectric matter having no
conductivity as well. This is since an electric field
injected from the transmission signal electrode to the
communication medium is propagated by the polarization
effect of the dielectric matter,.

[0185]

Specifically, while metals such as electric lines ox
the like can be conceived as conductors, and pure water or
the like as dielectric matter, communication can also be
made with organisms, normal saline solution, and so forth,
having both natures. Also, vacuums and the atmosphere have
permittivity, and accordingly allow communication as a

communication medium.

[0186]




comuni cation system 500, the reception device 620
corresponds to the reception device 520, and the

connection |ine 630 corresponds to the connection
line 630. [0188] |In the transm ssion device 610, the
signal source 613-1, in-transm ssion-device reference

point 613-2, Cte 614, Ctg 615, reference point 616-1,
reference point 616-2, b 617-1, Ch 617-2, and C
617-3, correspond to the signal source 513-1,
i n-transmi ssion-device reféZence point 513-2, Cte 514,
- 83 S06P0887 g 515, reference point 516-1, S06P0887
reference point 516-2, Cb 517-1, Ch 517-2, and C
517 M@xtef nbhee twidnsressieonriliewd ce In5tle aespedid vel y.
What is different fromFig. 9 is that the
P ls filoptdete e Bl ochas ri wes sfapfairssogtcbsapfnoise
fn0|se 641 and noi se {;ﬁé provi ded between the Ctg 615
ARl efferERcBOUHoT I FESCERb ]oaé%%eﬁ’atrﬁeua Fora 7- 2

gﬁplarrﬁfe%rgﬂae ge@;lcagzgq%%ﬁ 4 %gg%gies i

e receptl on eVI ce

tB232i%, Ialdl 86€psHON:- daiiige g@&ﬁr%ﬁ@mtﬂﬁ@@u&lﬁ %as
624, 'ref erence poi nt 626-1, reference point 626-2,

b&eo GRAbrEd &hfaﬁZkkﬁgse&ﬁdlﬁés S -idposerr eapond tLrious
the Rr 523-1, detector 523-2, in-reception-device
C?@ﬁ@ﬂﬁﬂ@?eoﬁoth% BBl sGlenbadvicdt gBREnicef dpremuwlium,
oint 526-1, reference point 526-2, Cb 527-1, Crh
ESEePEAAN{$VEZT- 3, of the reception device 520,
[§ﬁ§ﬂect|vely What is different fromFig. 9 is that
e

Fig. 21 is a schematic diagram illustrating the
communication system 100 shown in Fig. 100 as an equivalent
circuit including noise components. That is to say, with
the communication system 600 shown in Fig. 21 which
corresponds to the communication system shown in Fig. 9, the
transmission device 610 of the communication system 600
corresponds to the transmission device 510 of the
- communication system 500, the reception device 620
corresponds to the reception device 520, and the connection
line 630 corresponds to the connection line 630.

[0188]

In the transmission device 610, the signal source 613-1,
iﬁ—transmission—device reference point 613-2, Cte 614, Ctg
615, reference point 616-1, reference point 616-2, Ctbh 617-1,
Cth 617-2, and Cti 617-3, correspond to the signal source

513-1, in-transmission-device reference point 513-2, Cte 514,




reception device 620 has two signal sources of noise
644 and noise 645 provi ded between the Crh 627-2 and
reference point 626-2, and between the Crg 625 and
reference point 626-1, respectively. [0190] 1In the
connection |ine 630, Rm 631, Cm 632, Rm 633, and
reference point 636, correspond to the Rm 531, Cm 532,
Rm 533, and reference point 536, of the connection
line 530, respectively. What is different fromFig. 9
is that the - 84 S06P0887 8xonnection Iine 630 has a
noi se 643 signal source provided between Cm 532 Hf@®0887
the reference point 536. [0191] Each of the devices
cepesns £ hasednes pbent Mol d-N1ansarsstoce qinge snefef enge
point '613-2, which is the ground el ectrode of each,
Sandli Hech blileceptndncidievilde 3, r efeteacerqoimits s628- @evice
t hereof, so as long as the noise inposed thereupon is

568 t FRSROSTE ViedVat | léa"cdl?péiﬁéﬁ?rﬁét:v\é’é?f“ Rige 9 is that

ransm ssi on device tion, ne
the e g

cepttBH S5dedi 8‘8"1?% ""Sf pEgta d]orFoé]ﬁé’FSt PhnRoise
68D 40e piher 3Q§n9rovic{bac%%%§e%e£ﬁé Ned P18 'aﬁddkéf@ﬂ%ﬁ:
muc

bet ween the devi ces, or er environnments wt

pBOhS 51 4-NEr @niShattddhaihe peESEDTLS tand hatretrthare whidt
be relative difference in noise between the devices.

6T6ra, mespectthatlyhe behavi or of Rpoise 641 through

noi se 645 wll differ. Even this difference is not
[B+oBl enatic as long as there is no tenporal

flu%%”akgogeceptlon device 620, the Rr 623-1, detector
623-2, in-reception-device reference point 623—3, Cre 624,
reference point 626-1, reference point 626-2, Crb 627-1, Crh
627-2, and Cri 627-3, correspond to the Rr 523-1, detector
523-2, in-reception-device reference point 523-3, Cre 524,
Ctg 525, reference point 526-1, reference point 326-2, Crb
527-1, Crh 527-2, and Cri 527-3, of the reception device 520,
respectively., What is different from Fig. 9 is that the
reception device 620 has two signal sources of noise 644 and
‘noise 645 provided between the Crh 627-2 and reference point
626-~2, and between the Crg 625 and reference point 626-1,
respectively.

[01580]

In the connection line 630, Rm 631, Cm 632, Rm 633, and

reference point 636, correspond to the Rm 531, Cm 532, Rm

533, and reference point 536, of the connection line 530,

respectively. What is different from Fig. 9 is that the




since the relative difference of signal levels to be
used can be transmtted, but in the event that the
fluctuation frequency of the noise overlaps the
frequency band being used, there is need to determ ne
the frequency and signal |evel to be used taking into
consi deration the noise properties. In other words,
t he conmuni cati on system 600 is resistant to noise
conmponents, does not need a physical reference point
path, and can realize commfd cation only wth the
communi cation signal conveyance path, sinply by 8®6r0887
S06P0887 setting the frequency and signal |evel to be
coffde bl @ ihakibRg héd & GEiSled@rat  OFnd0ISR rpeOPEsTi @S
so a conmuni cation environnment which is not
beegeen cired By ahethe sagee remgier pnaehtST@n be easily
SFOVIded [0192] Next, the influence of the nmagnitude
[8#°H] stance between the transnission device and

: d L Il , be.d bed.
ne BRCE Phot BHVE. oS BEBr O g 1O HE GPPnil ol o of t he

tpgﬁéfr{gsfaﬂl\tae%e@, L5 ane @M%Iﬁ%e%ﬁﬁp@g' tance

can formed 1 n the space between e transm ssi on

gE@iﬁl@cﬂ Gé’ll.cé%t@oaét bpdeaad dreCepti OR-FE&EHIaRBedevice
el ectrode, there is no need for a path through the

refeténcanpoind b2sweerhddwefl,r ansas ssoon andheesepss on
devices, or other electrical paths, and the system

l%@s%ﬁé\%éﬁp%nl% Hef tdiestsameerbet e qameonent between
transm ssi on S|§naj el ectrode and the _reception

£R? g B SCE PBABSY Ko YRy S F bP" Yeshipite, 2ad reception

device, there is no effect on operations. On the other hand,
in cases wherein there is distance between the devices, or
under environments with much noise, there is a higher
‘possibility that there will be relative difference in noise
between the devices. That means that the behavior of noise
641 through noise 645 will differ. Even this difference is
‘not problematic as long as there is no temporal fluctuation,
since the relative difference of signal levels to be used
can be transmitted, but in the event that the fluctuation
frequency of the noise overlaps the frequency band being
used, there is need to determine the frequency and signal
level to be used taking into consideration the noise
properties. In other words, the communication system 600 is
resistant to noise components, does not need a physical
reference point path, and can realize communication only

with the communication signal conveyance path, simply by




wi th the comruni cation system 700 shown in Fig. 22,
the transm ssion device 710 and reception device 720
can be placed at a I ong di stance, and comruni cati on
is enabled by electrostatically coupling the
transm ssion signal electrode 711 and reception
signal electrode 721 with the comrunication nmedi um
730 having sufficient conductivity or permttivity.
At this tinme, the transm ssion reference electrode
712 effects electrostatic-cbupling with the space
outsi de the transm ssion device 710, and the receftardR87
- 86 S06P0887 reference electrode 722 effects
 setecid asiatfire qaenpl i gl Wildha 1t hevepace mutsiedewhhee
reception device 720. Accordingly, there is no need
thbine| gtta eonat flerzolpl invg skepwepartiss, tsvamsn ssion
reference el ectrode 712 and the reception reference
CRIEER TG OP2 2NV LpRRAET vid obhé s cBPrf Watlicdsd REdFRen
730 becanes IoEger quﬁ%{e ter, ca qfitance as to the
UEPUR RSO REF e 53R Vi EH YnBEQY Y be t aken i nt o-
[698s] deration at the time of determ ning the
paranmeters. [0193] Note that the comruni cation system
700 mehewnche ffuedde bS 8hsYed HNCAk 6$pandi Hg-4 0 t he
comruni cation system 100 shown in Fig. 1, wherein the
b¢reemmitdsl amadeni el dtl @levicer espargsdid dohelevice on
transm ssion device 110, the reception device 720
CRBHMHESIIGIAE vHll nee rdsiibsd - deds cesi20 bedndbetie,
co ni cati opn nedjum 730 corresponds taq the
2% e

Q:ﬁpig Biiﬁqﬁﬁ%ﬁgﬁf the present invention, as long

as sufficient capacitance can be formed in the space between

‘the transmission reference electrode and reception reference
electrode, there is no need for a path through the earth
around between the transmission and reception devices, or
other electrical paths, and the system not dependent on the
distance between the transmission signal electrode and the
reception signal electrode. Accordingly, for example, as
with the communication system 700 shown in Fig. 22, the
transmission device 710 and reception device 720 can be
placed at a long distance, and communication is enabled by
electrostatically coupling the transmission signal electrode
711 and reception signal electrode 721 with the
communication médium 730 having sufficient conductivity or
permittivity. At this time, the transmission reference
electrode 712 effects electrostatic coupling with the space

outside the transmission device 710, and the reception




[0194] In the transm ssion device 710, the
transm ssion signal electrode 711, transm ssion
reference el ectrode 712, and signal source 713-1,
correspond to the transm ssion signal electrode 111,
transm ssion reference el ectrode 112, and signa
source 113 (or a part thereof), respectively. In the
same way, in the reception device 720, the reception
signal electrode 721, reception reference el ectrode
722, and signal source 723%6l,- correspond to the
reception signal electrode - 87 S06P0887 121, S06P0887
reception reference el ectrode 122, and signal source
rdPSrdrote @& lparttolibeT EDfIffel@specttvedytati®l98ipling with
Accordi ngly, description of these conponents will be
thei spark udsd6k thes desmtilbeddebowe,?2the- @oomudingly,on
system 700 does not need a physical reference point
thth, 1am® 85RIr 89T | %Jeecté@ﬁﬁagi%awwﬂm Peiiean t Hee
communi catign_si gnal conveyanc path, so a .
CENTINCAT] Of SBRUT T OISR THAT AL T SoKOIFogEPPRELRR by
rb R IRAOR 1BRYLEROTEIY . C3,BGeASIY Yokl QUhlRd cLOdGH]
Wi | e description has been nmade above that tﬁe
méd RS M33S beRofhk §NBbnRIreehHogee 206 | GRRIHi@ANnSE 0l to the
el ectrode are not in contact with the comrunication
speth hso -Ancaagesentwiirhy nbedsate wottakeat ihtded to
this, and the

consideration at the time of determining the parameters.
[0193]

Note that the communication system 700 shown in Fig. 22
is a system corresponding to the communication system 100
shown in Fig. 1, wherein the transmission device 710
corresponds to the transmission device 110, the reception

.device 720 corresponds to the reception device 120, and the

.communication medium 730 corresponds to the communication

- medium 130.

[0194]

In the transmission device 710, the transmission signal
electrode 711, transmission reference electrode 712, and
signal source 713-1, correspond to the transmission signal
electrode 111, ftransmission reference electrode 112, and
. signal source 113 (or a part thereof), respectively. In the
same way, in the reception device 720, the reception signal
electrode 721, reception reference electrode 722, and signal

source 723-1, correspond to the reception signal electrode




transm ssion signal electrode and reception signa

el ectrode may be connected with a conmuni cati on
medi um having conductivity, as long as sufficient
capaci tance can be obtained between the transm ssion
reference el ectrode and reception reference el ectrode
Wi th the space around the respective devices. [0198]
Fig. 23 is a schematic diagramfor describing an
exanpl e of a comuni cati on system wherein the

transm ssion 88 S06P0887- &kference el ectrode and
reception reference el ectrode are connected vi a 300887
comuni cation nedium [0199] |In Fig. 23, the
1ledpmuoed €@t icon reystentd Al dck radsy $kem adrJigepondbiiged o
t he comuni cation system 700 shown in Fig. 22. Note
1E2Ratoni a lraie thennoh)l c atdsprcsyigsedm 740 however, the
Brgnsnission devi ce 710 does not have a transm ssion
(04 @hal el ectrode 711, and the transm ssion device 710

and , the co atian nediu 730 are conne ted,
NSRS TRERE Shne o CPRERPBLE Rt o bt
ofdevi&e. 720 in the conmunication system 740 does not
have a reception signal electrode 721, and the
[oeeeption device 710 and the conmmunication medi um 730
are connected by a contact point 742. [0200] Wile a
nor del deabk eébedmhavies athepcaysiemats onorf/sgemeth0 does

not need a physical reference point path, and can realize
communication only with the communication signal conveyance
path, so a communication environment which is not restricted
by the usage environment can be easily provided.

[0197]

While description has been made above that the
transmission signal electrode and reception signal electrode
are not in contact with the communication medium,
arrangements may be made not restricted to this, and the
transmission signal electrode and reception signal electrode
may be connected with a communication medium having
conductivify, as long as sufficient capacitance can be
obtained between the transmission reference electrode and
reception reference electrode with the space around the
respective devices.

0198]
Fig. 23 is a schematic diagram for describing an

example of a communication system wherein the transmission




having at | east two signal lines, wth comunication
being perforned using the relative difference in the
signal levels, the present invention allows )
conmuni cation to be performed wth a single signa
line. [0201] That is to say, the comunication system
740 al so does not need a physical reference point
path, and can realize communication only with the
communi cation signal conveyance path, so a
comuni cati on environnent-wWH ch is not restricted - 89
S06P0887 by the usage environnent can be easily S06r0887
provi ded. [0202] Next, a specific application exanple
refethicaakaeet reqemimd caddpt isystem dlde kacdeseat bees
For exanple, the communication system such as
cdesettidgbdiabohe cammwsieszdronomgdhusm as t he
comuni cation nedium Fig. 24 is a schenmatic diagram
[PEP¥5trating an exanpl e of a conmunication systemin

a case of performng comunjcation via human baody.
'n By F284 2 h o he RINECALT bHos y SR 2801 55 o6 sy Lo

i ic data i i1te t i sSi
AP ok LsdiabamheyLspvad caage o o

2bhe wBisd Ghaat @ith StHELCRIMRE i BY t 8ok eseRldrON 4deMbh&vdd 0
attached to the head of the human body and converted
thatoraiicsiso dsviae BE0 dekputof diatdhe tdsenstdssist en

to. This communication system 750 is a system
st erdiraget 61t hegbdhe- §ssesrbesion gemiarcat P oand

sgstens .e.g., comunication s sten1100%, and
the communication medium 730 are Connected by a contact

point 741. 1In the same way, the reception device 720 in the
communication system 740 does not have a reception signal
electrode 721, and the reception device 710 and the
communication medium 730 are connected by a contact point
742 .

[0200]

While a normal cable communication system is configured
having at least two signal lines, with communication being
performed using the relative diffexencé in the signal levels,
the present invention allows communication to be performed
with a single signal line.

[0201]

That is to say, the communication system 740 also does
not need a physical reference point path, and can realize
communication only with the communication signal conveyance

path, so a communication environment which is not restricted




the transm ssion device 760 and reception device 770
correspond to the transm ssion device 110 and
reception device 120, respectively. Also, in the
conmuni cation system 750, the human body 780 is the
conmuni cati on medium corresponding to the

communi cation nedium 130 in Fig. 1. [0203] That is to
say, the transm ssion device 760 has a transm ssion
signal electrode 761, transmi ssion reference

el ectrode 762, and transms&i on unit 763, each
correspondi ng 90 SO6P0887 to the transm ssion siUfraIBE7
el ectrode 111, transm ssion reference el ectrode 112,

bgnthé Nadsyd esiveRobiféht Idad bshewsiiy pidwidel. Al so, the
transm ssion device 770 has a reception signa
[éke2lrode 771, reception reference el ectrode 772, and
reception unit 773, each corresponding to the

r ecé‘git}ﬁtona §P@‘PﬂaflfeIaé’é%lliééél‘llzlexqf%@pﬁfoﬁh?eflﬂé?‘éﬁ“lce

oGS S5 0H 5 ag?la.wgﬁy%pet (e PR oo xatpud, T
cmﬁﬁ?aet&to' oe SN G6r/ 0. Bkecdtonesad auei.t il Lhe

transm ssi on I gnal ect ro e reception

o Bl giadm %Jse%héoa@mﬁaﬂl@erﬁdnnmeagﬁmactm\@ t p 401 schose to
the human body 780 which is the conmmunication nedi um

sdhertatirandagssmnonl Iefteragricg eheetdmiies of62 andmthication
reception reference el ectrode 772 only have to be in
SEDHTBC W CRSSpateve i radugl FAgNY R tdmn Winear bynand

upl i_ng betmgen the transm ssion and reception
ba§%1cég1 the communication system 750 is a system

wherein music data is transmitted from a transmission device
760 attached to an arm of a human body, and the music data
is received by a reception device 770 attached to the head
of the human body and converted into audio, so as to be
output for the user to listen to. This communication system
750 is a system corresponding to the above-described
communication systems (e.g., communication system 100), and
the transmission device 760 and reception device 770
correspond to the transmission device 110 and reception
device 120, respectively. Also, in the communication system
750, the human body 780 is the communication medium,
corresponding to the communication medium 130 in Fig. 1.
f0203]

That is to say, the transmission device 760 has a
transmission signal electrode 761, transmission reference

electrode 762, and transmission unit 763, each corresponding




el ectrodes) is unnecessary. [0205] Fig. 25 is a

di agram for describing another exanple for realizing
t he conmuni cation system 750. In Fig. 25, the
reception device 770 is in contact with (or close to)
the bottomof the feet of the human body 780, and
communi cation is perfornmed with the transm ssion
device 760 attached to an arm of the human body 780.
In this case as well, the transm ssion signa

el ectrode 761 and the recedl on signal - 91 S06P0887
el ectrode 771 are disposed so as to be in contactSO&PORS?
(or close to) the human body 780 which is the

£ 6 OffiRI i r@alsh@ B s i BR A LR a 1ard cthecdi& ansI SSia@Rmiekesence
el ectrode 762 and the reception reference el ectrode
r@7ereree plevicdedef Bl ngreipacensmidson siniy past | shwwar in
an application exanple which would be inpossible to

Figallze AliSch thehhitresisgdes Aeybtof ol halsi éhregertide
th jcati th. [0206 h it ,

R L SRGRTOaE ] OhL Sy PRCIB0 B8 UL (Deq taBIve Hyedind

008, esd uﬂi@hy§h9aéa&{sfc%rr.ec@\%ﬁ?ﬁcﬁ)%rgﬁe t PR rgeg]?&%h

real i ze comuni cation only conmuni catl on

s SyrH18le 16RAYEYANCE] Patdbept@on SOMEREH CAld1@Rtrode 122, and
envi ronnent which is not restricted by the usage

reaptriomment t t2aB, beheasiihy Fpgovi ded. [Q207] Wth such
a comuni cati on system there is no
[0204]

Accordingly, the transmission device 760 and reception
device 770 are disposed such that the transmission signal
electrode 761 and the reception signal electrode 771 are in
contact with or c¢lose to the human body 780 which is the
communication medium. That transmission reference electrode
762 and the reception reference electrode 772 only have to
be in contact with space, so coupling with earth nearby and
coupling between the transmission and reception devices (or
electrodes) is unnecessary.

[0205]

Fig. 25 is a diagram for describing another example for
realizing the communication system 750. In Fig. 25, the
reception device 770 is in contact with (or close to) the
bottom of the feet of the human body 780, and communication
is performed with the transmission device 760 attached to an

arm of the human body 780. 1In this case as well, the

transmission signal electrode 761 and the reception signal




particular restriction on the nodul ati on nmethod for
signals to be sent over the comuni cati on nmedi um as
| ong as both the transm ssion device and the
reception device can handle it, so an optinmal nethod
can be selected based on the overall system
properties of the comrunication system Specific
exanpl es of nodul ati on net hods i nclude anal og signals
subj ected to base band, anplitude nodul ation, or
frequency nodul ation, or-diigi-tal signals subjected to
base band, anplitude nodul ati on, frequency S06P0887
nodul ati on, or phase - 92 S06P0887 nodul ation, and
e DY Ol Of71t hesedi ffoseceBbaRatb Ofe Ofn @dpltdkal kiyh (or
thereof, may be used. [0208] Further, an arrangenent
cheye beonade wWindn sugly & 80cehmuhi tatilon oystishtahitrrei n
one conmuni cation nediumis used to establish
mﬁ%%rp@éldcéﬁﬁuﬁrwmcﬁ%owleﬁerawe dificExode 762 and the
comruni cation or c ni ca bet ween-.mul ti
TSGR L ACEOR o] T P& 3929?5%%%1% EnfREs space.
Tﬂf@'fgnlnoﬁarEBSUié &n %gbﬁgc +t§%hﬁgﬂgzgﬁlchE%éﬁgﬁ

met hods for realizing suc conmuni cat1 on

J.M_lbéésa_bﬂedQ%CEéQEﬂze Aviftir $bchiii@e AR $REEBIFore which
spectrum technology. In this case, frequency bandw dth

ussd-hen gpreteber i mechuniinetsequesaice. code are determ ned -
between the transm ssion device and the reception
[QRflce. The transmission device changes the origina

S|gngl wthin this ] ,
t is to say, the communication system 750 as

described above does not need a physical reference point
path, and can realize communication only with the
communication signal conveyance path, so a communication
environment which is not restricted by the usage environment
can be easily provided.

[0207]

With such a communication system, there is no
particular restriction on the modulation method for signals
to be sent over the communication medium as long as both the
transmission device and the reception device can handle it,
so an optimal method can be selected based on the overall
system properties of the communication system. Specific
examples of modulation methods include analog signals
subjected to base band, amplitude modulation, or frequency
modulation, or digital signals subjected to base band,

amplitude modulation, fregquency modulation, or phase




frequency bandwidth with regard to frequency accordi ng
to the tinme-sequence code, and spreads the signals
over the entire frequency band before transmtting.
The reception device receives the spread conponents,
and then integrates the received signals so as to
decode the received signals. [0210] The advant ages of
frequency spreading will be described. According to

t he Shannon-Hartl ey channel capacity theorem the
foll owi ng Expression hol ds.9293 SO6P0887 [0211]
Expression (23) G=B x 1092 (1 + N) [bps] ... (2306pr0887
[02121 Here, C [bps] represents channel capacity,
mb@PILSie, i Bgd bRe dhedettneak! Yogrealaglindatianr at €

whi ch can be sent over the communication path. B [Hz]
plreprbsenttdetrhef chmandie bamrdwi dt h, and S/ N represents
the signal/noise electric power ratio (SNratio). A
[R&e3luri n expansion of the above Expression for a |ow

S/N ration allows the above ressjion, (23) to be
aperré’%' hﬁt‘teda%sarﬁﬁ"‘“tgﬁ&efliilﬁ“% EglSy 8%550?1 s .

cL&Eﬂg%féﬁﬁgﬁeéggggh(ﬁ%@re' gné ga Jcatibn(%é&%u%9§;4]

Accordingly, it we say that the ratio is a
ub&Y¥8lo establish multiple communications, with full-~duplex

- communication or communication between-multiple
communication devices of a single communication medium, or
the like, being realized.

[0209]

Examples of methods for realizing such multiplex
communication will be described. A first is to apply spread
spectrum technology. In this case, frequency bandwidth and
a predetermined time-sequence code are determined between
the transmission device and the reception device. The
transmission device changes the original signal within this
frequency bandwidth with regard to frequency according to
the time-sequence code, and spreads the signals over the
entire frequency band before transmitting. The reception
device receives the spread components, and then integrates
the received signals so as to decode the received signals.
[0210]

The advantages of frequency spreading will be described.

According to the Shannon-Hartley channel capacity theorem,

the following Expression holds.,




of the noise floor or lower, S/N << 1 holds, but the
channel capacity C can be raised to a desired | evel
by wi dening the channel bandwi dth B. [0215] Setting
a different tine-sequence code for each comrunication
path, and differentiating the behavior of frequency
spreadi ng, allows frequency spreadi ng without 94
SO06P0B87 nmutual interference, and crosstalk is
elimnated, so nmultiple comunications can be held
simul taneously. [0216] F 326 is a diagram
illustrating another configuration exanple of aS06rP0887
comuni cation systemto which the present invention
[0g1applied. Wth the comruni cati on system shown in
Fig. 26, four transm ssion devices 810-1 through 810-4
Ean§e$$wﬁlﬂé§éption devi ces 820-1 through 820-5 perform

mul tiple ation over the comunicati on nedi um
x |6 i jtran ioq,. ce 810-1 corresponds
Gaﬁythe Q% ansnmisgi on J?ﬁe 11393% Fig. 1, having a

transmi ssion signal electrode 811 and transmi ssion
(beference el ectrode 812, and further has an origina
signal supply unit 813, nultiplier 814, spread signa
suppleyeynct (845) ﬁﬁpie%%ﬂkbftﬁ%nnéﬁuﬁap&%lﬂy, representing

conf i gur ation correspondl ng to the transm ssion unit
tﬂqsthquﬁtapally-greatest data rate which can be sent over
the communication path. B [Hz] represents the channel
bandwidth, and $/N represents the signal/noise electric
power ratioc (SN ratio). A Maclaurin expansion of the above
Expression for a low S/N ration allows the above Expression
- (23) to be approximated as in the following Expression (24).

[0213]

Expression (24)

c'=.~—§—xB [bps] - (24)
[0214)]

Accordingly, it we say that the S/N ratio is at a level
of the noise floor or lower, S/N << 1 holds, but the channel
capacity C can be raised to a desired level by widening the
channel bandwidth B.
f0215]

Setting a different time-sequence code for each
communication path, and differentiating the behavior of

frequency spreading, allows frequency spreading without




The original signal supply unit 813 supplies origina
signals, which are signals prior to frequency
spreading, to the nultiplier 814, the spread signa
supply unit 815 supplies spread signals for spreading
the frequency to the nultiplier 814. Note that there
are two representative types of spreading with spread
signals, which are direct sequence (hereafter
referred to as "DS"), and frequency - 95 S06P0887
hoppi ng (hereafter referred®4o as "FH'). The DS net hod
is a nethod wherein the aforenentioned tine-sequErEDes?
code with a frequency conponent higher than that of
mibeadr i gtaie reingaal an@tcd@aIal ki Ssnulinpldied, akot he

mul tiplier 814, and the multiplication results are
mpdtipbel dymungcedéprs ndarede taidi efmwhvanecarsilyi.fi ed at
the anplifier 815, and then output. [0219] Al so, the
[BRL bt hod changes the frequency of the carrier wave
wi t h..t he jabove tinme-sequence code so as.to be _used as
Spr A < PG e? ST rd IR £F by 1L R o Rgn L Soracion

L . _ . ¢ ¢ o i

T IRAT R i DSOS RS S e i
ihheneig ifd epp1848. amdd heR ediuauhiciNerOWlRYbmOihdhe

multiplier 815 is connected to the transm ssion
igighal 2,edionodéer8ddmienchnt Heviothetl0sl adineghedll d-o4
the transm ssion reference el ectrode 812. [0220]
and five reception devices 820-1 through 820-5 perform
multiple communication over the communication medium 830.
[0217]

The transmission device 810-1 corresponds to the
transmission device 110 in Fig. 1, having a transmission
signal electrode 81l and transmission reference electrode
812, and further has an original signal supply unit 813,
multiplier 814, spread signal supply unit 815, and amplifier
816, as a configuration corresponding to the transmission
unit 113.

[0218]

The original signal supply unit 813 supplies original
signals, which are signals prior to frequency spreading, to
the multiplier 814, the spread signal supply unit 815
supplies spread signals for spreading the frequency to the
multiplier 814. ©Note that there are two representative

types of spreading with spread signals, which are direct

sequence (hereafter referred to as "DS"), and frequency




The transm ssion device 810-2 through transm ssion
devi ce 810-4 are of the sane configuration, and the
description of the above transm ssion device 810-1 is
appl i cable thereto, so description thereof will be
omtted. [0221] The reception device 820-1
corresponds to the reception device 120 in Fig. 1,
having a reception signal electrode - 96 S06P0887
821 and reception reference el ectrode 822, and further
has an anplifier 823, muttiplder 824, spread signa
supply unit 825, and an original signal supply WH&aP0887
826, as a configuration corresponding to the
hbppsdr §sireAruditrd&skred @222k The'y ecaplel 08 Hevhé® is a
820-1 first restores electric signals based on the
nebl ¢ ditefretine thavaefn i ntdodetiheine rest@nes thée with a
original signals (signals supplied fromthe origina
fé?@lh%q%lfﬁﬁpyﬂ%ﬁhw%@r Bregi §hat pf ddessiraginpbveigel

o, that aof the transm ssion deyjce 810-1. [0223 Fi g.
2P i 2 PHOLIBRES SyecPruRRLECOHA g o ERfethe
niBE 190 cath8nNPEL 20N &, A% L ERT 6 eaptpscffdre%gyﬁfﬁé{d and

the " vertical axis represents energy. The spectrum 841

chBroer SR, I Wb Of feed Ve thRerRp N #18: fonequengythsn
fixed, and energy is concentrated on a particul ar
ofrmguency. Wth this nethod, signals cannot be -
restored if the energy thereof drops bel ow the noise
[§300r 843. On the other hand, the

Also, the FH method changes the frequency of the
carrier wave with the above time-sequence code so as to be
used as spread signals, which are multiplied with the
original signal supplied from the original signal supply
unit 813 at the multiplier 814, amplified at the amplifier
815, and then cutput. One output of the multiplier 815 is
connected to the transmission signal electrode 811, and the
other is connected to the transmission reference electrode
812.

[0220]

The transmission device 810-2 through transmission
device 810-4 are of the same configuration, and the
description of the above transmission device 810-1 is
applicable thereto, so description thereof will be cmitted.
[0221]

The reception device 820-1 corresponds to the reception

device 120 in Fig. 1, having a reception signal electrode




spectrum 842 represents a spectrum spread type
spectrum wth energy spread over a w de frequency
band. The entire rectangular area in the diagram can
be thought of as representing the overall energy, so
the signals of the spectrum 842 can be restored to
the original signals by integrating the energy over
the entire frequency band and comrunication can be
performed, despite the fact that the - 97 S06P0887
frequency conponents are -al9¢ under the noise floor
843. [0224] Perform ng comruni cation with spect rS@$r0887
spreadi ng as described above all ows the conmunicati on
83y SAMrBReptOon pesf OfdNcel BUELEBASQYNSSCOMIMAI ¢attREr has
usi ng the sanme conmunication nmedi um 830, as shown in
af| gup2GieAs 823an beltigddreri A2F} gsp26d pdighal3iuphlpught
ath 835 represent communication paths on the
Bg%mﬂﬁﬂ G&t PoRIHRY LB, SAPBYY uiisi ffbspest Rum spread
nmeans that the communj.cation _system 800 .can perfo
CHRURITETORE EORRTT THITSn Che hhdi TR Y 53 SPpab L 831 -
(b path 832, and many-to-nany conmunication. [0225]
A second is to determ ned frequency bandw dt hs between
a t maBspkssh bl eMvGeeantlo f ECEMIOR deNIEE, e Bt ric
further divide this into nultiple regions, thereby
sbpE s g sefir eguehne ynadihvids bént e airszentiohhi andéasieen t he
transm ssion device (or reception device) either
I¢HATeRs ther pai pinal edanpdp {9 egnmlcpupbilocdt Foem Wre

det ec s..freguenc bands t hat i ]
original signal supply unit 813) by signal processing

reverse to that of the transmission deviece 810-1.
[0223]

Fig. 27 shows a frequency spectrum according to this
method. The horizontal axis represents frequency, and the
vertical axis represents energy. The spectrum 841 is a
spectrum of a type wherein the frequency is fixed, and
energy is concentrated on a particular fregquency. With this
method, signals cannot be restored if the energy thereof
drops below the noise floor 843. On the other hand, the
- spectrum 842 represents a spectrum spread type spectrum,
with energy spread over a wide frequency band. The entire
rectangular area in the diagram can be thought of as
representing the overall energy, so the signals of the
spectrum 842 can be restored to the original signals by
integrating the energy over the entire frequency band and

communication can be performed, despite the fact that the




are avail abl e when starting comruni cati on and

al l ocates frequency bands based on the detection
results. [0226] Fig. 28 is a diagramillustrating
anot her configuration exanple of a conmunication
systemto which the present invention is applied.
Wth the communi cati on system 850 shown in Fig. 28,
four transm ssion devices 860-1 through ] - 98
S06P0887 860-4 and five reception devices 870-1

t hrough 870-5 perform mut9pl-ex conmuni cati on over

t he communi cati on nedi um 880 using frequency di \HOSPERS87
nmeans. [0227] The transm ssion device 860-1
fesgli@spondspbnehbs atd angmusgeonclevieasecl ool &1y, 1,
having a transm ssion signal electrode 861 and
[f£ahkm ssion reference el ectrode 862, and further has
an original signal supply unit 863, a nultiplier 864,
a fr%éf%@ﬁ&tgfn?awwr@%épm Wibh sEstrandsarcadhl iofs er
866,..as. a.configuratiqn corresponding to_ the
T SHUR S AG CURTLOT1 £ GOBBI VR TH T Aiod s PR aF S
pPERCER! Y hBENS T SHIERXKEEHARL £y g Q3T Lgbor 865

aving predetern ned frequency conponent are
cobthid U dt8G Wb A1 thes 0,1 Gisnadho®h 90! 8 pURRI.I edsf spmyihe

original signal supply unit 863 at the nmultiplier 864,
segrplid iRd.at 6t hpadnd 31 itdro86b6, pantd 3tereputpaint
(filtered as
communication paths on the communication medium 830. Also,
using spectrum spread means that the communication system
800 can perform many-to-one communication as indicated by
path 831 and path 832, and many-to-many communication.
[0225]
A second is to determined frequency bandwidths between
a transmission device and reception device, and further
divide this into multiple regions, thereby applying
frequency division means. In this case, the transmission
device (or reception device) either follows certain rules
-for frequency allocation, or detects. frequency bands that
are available when starting communication and allocates
frequency bands based on the detection results.
(0226]
Fig. 28 is a diagram illustrating another configuration
example of a communication system to which the present

invention is applied. With the communication system 850

shown in Fig.. 28, four transmission devices 860-1 through




suitable). One output of the multiplier 866 is

connected to the reception signal electrode 861, and
the other is connected to the reception reference

el ectrode 862. [0229] The reception device 860-2

t hrough reception device 860-4 are of the sane
configuration, and the description of the above
reception device 860-1 is applicable thereto, so
description thereof will be omtted. - 99 S06P0887
[0230] The reception deviced®87-1 corresponds to the
reception device 120 in Fig. 1, having a receptigrepr0887
signal electrode 871 and reception reference

sebeat siodleri882 reabpt { o tdidri Jaas g 7an1 antdddres 7878, perform
mul tiplier 874, frequency variable oscillator 875,
mghtiphenrdqgimual cst joral owupplhe goinuB6st ias aedium 880
conflguratlon corresponding to the transm ssion unit
u$IRg TIPPOCYTREVE2EEDtITTSdevi ce 870-1 first restores
TS%€9LrIC signal s based on the nethod of the

tion, and then restores the original signals

(si gl 3 SHPRL &b f rd%mlkgesseri%@e lgnal t§u&9é y

unit 863) by processing reverse to at of

tEEARGTE SISO lede¥t CE1 B60r Figl. 02$2i|1avfﬂ1@ a 4328BAYSs 8on
frequency spectrum according to this nethod. The

shonal onttealt raxles 8 6 b pares entesistii eqliencys fardickhelect rode
vertical axis represents energy. Note that in order to
- 862, and further has an original signal supply unit 863, a
multiplier 864, a frequency-variable oscillator 865, and an
amplifier 866, as a configuration corresponding to the
transmission unit 113,

[0228]

Oscillation signals generated by the frequency-variable
osclllator 865 having predetermined frequency component are
multiplied with the original signals supplied from the
original signal supply unit 863 at the multiplier 864,
amplified at the amplifiex 866, and then output (filtered as
suitable). One output of the multiplier 866 is connected to
the reception signal electrode 861, and the other is
connected to the reception reference electrode 862.

[0229]

The reception device 860-2 through reception device

860-4 are of the same configuration, and the description of

the above reception device 860-1 is applicable thereto, so

description thereof will be omitted.




facilitate description, an exanple is shown wherein

the entire frequency bandw dth 890 (BW has been
divided into five bandw dths 891 through 895 (FW.

The frequency bands thus divided are used for

conmuni cation on differing conmunication paths. That
is to say, the transm ssion device 860 (reception

devi ce 870) of the communication system 850 uses
frequency bands differing for each comunication

path, so that crosstal k is Suppressed and - 100
S06P0887 nultiple comruni cations can be 506P0887
simul t aneously perforned over a single comunication
[oeBl)um 880, as shown in Fig. 28. In Fig. 28, path 881
t hrough path 885 represent conmunication paths on the
comfibei catéphiorediamnc@8@70Al soyr ussipogdbr equehneyreception
di vi si on neans that the communication system 850 can
dpetForirAthdRy Fi 8- ohe ROHMIMACAEFORC B isidincat 84y ¢l h

1 and path.882 d to- eation
oPE T R B8 PO L Y EATTULC BB s
aﬁomrﬂﬂ%y Qn3, SM&I@i)Bﬁ%Q %tiﬁ?nJ%f%%fdé% gg\rulgslgﬁo or

reception device 870 bei ng di vi ive
obadhvdtirn87891ahdir O Y i839=1bYt ghd1e s tn®t 876, as a
divisions is not restricted at all, and each of the

chaficwi ritthsnmayr bespdndlinfef €épi nhe st Zoessmi[sG284] unActThi3.d
is a nethod applying tinme division, wherein
nication tine between the transmn ssion devi ce and

rec %tion devj ce 's,diviggd into multiple tipnes. In
thi% e reception device §70-1 first restores electric

signals based on the method of the invention, and then
restores the original signals (signals supplied from the
original signal supply unit 863) by processing reverse to
that of the transmission device 860-1.

f0232]

Fig. 29 shows a frequency spectrum according to this
method. The horizontal axis represents frequency, and the
vertical axis represents energy. Note that in order to
facilitate description, an example is shown wherein the
entire frequency bandwidth 820 (BW) has been divided inﬁo
five bandwidths 891 through 895 (FW). The frequency bands
thus divided are used for communication on differing
.communication paths. That is to say, the transmission
device 860 (reception device 870} of the communication
system 850 uses frequency bands differing for each

communication path, so that crosstalk is suppressed and




case, the transm ssion device (or reception device)
either follows certain rules for tinme division, or
detects tine regions that are avail able when starting
comuni cation and perforns comruni cation tine

di vi si on based on the detection results. [0235] Fig.
30 is a diagramillustrating another configuration
exanpl e of a comunication systemto which the present

{ 101 S06P0887 invention is applied. Wth the

comuni cati on system 900-sh8@n-in Fig. 30, four

transm ssion devices 910-1 through 910-4 and fi \&¢P0887
reception devices 920-1 through 920-5 perform
mutip P eorcamuat Catds Qfhrower sthal €anFaus 16atic@fio FRedl Wher
930 wusing tinme division. [0236] The transm ssion
adevigke SxOubndorkespardsiumo 86he atrsimsmi Sisi dngde¥8 ce In
110 in Fig. 1, having a transm ssion signal electrode

F991 Zhd RAAndfil sERBITe et En 88 eFeRFRIE cOTpunjpgtion
further .has a tinme control unit 3, mul tiplier
ool Gh e PrapBroatE Sedtin aRpi i PP oreinEe o
N .COr [ eTe) S I
O SR SR L ESRO 1D ch8 O QTR0 B QR 5o
c&fi | 8 MR ri6 @R So-adnd caraetet MbRetk tidM catB8 by path

multiplier 914 nmultiplies the original signals with
8¢ hearos gidthaidn sigmehy-gerarayedotyunication.
[0233]

Now, description has been made with the communication
system 850 (transmission device 860 or reception device 870)
being divided into five bandwidths 891 through 895, but the
number of divisions is not restricted at all, and each of
the bandwidths may be of differing sizes.

[0234]

A third is a method applying time division, wherein
communication time between the transmission device and
reception device is divided into multiple times. In this
case, the transmission device (or reception device) either
follows certain rules for time division, or detects time
regions that are available when starting communication and
performs communication time division based on the detection
results.

[0235]
Fig. 30 is a diagram illustrating another configuration

example of a communication system to which the present




the oscillator 915, which are then output fromthe
anplifier 916 (filtered as suitable). One output of
the nultiplier 916 is connected to the reception
signal electrode 911, and the other is connected to
the reception reference el ectrode 912. [0238] The
reception device 910-2 through reception device 910-4
are of the same configuration, and the description of

t he above reception device 910-1 is applicable
thereto, so 102 S06P0887 1ldéseription thereof will be
omtted. [0239] The reception device 920-1 S06P0887
corresponds to the reception device 120 in Fig. 1,

iRodh i ikeegpliod. sivgndl tekecbhneei ca¥3bnaBdsterepid on
reference el ectrode 922, and further has an anplifier

sB28n rulftiopl Ber B2y wsciskliabdon 92&67isd 2aA-1 othgpunsd
signal supply unit 926, as a configuration

9tOTt expbridivagreecrHon devdressPoPr bifihrongB. 9p02agerform
The. reception device 920-1 first restores electric

™ rﬁ%? BouBin S 4R Ao dnBY COHRHIRRERCROTT A 1ifen

~ 1e.original signals (signals supplied from

u%ﬁziq%%%b?22f9£+%hal supply unit 913) by signal
[PFDgEessing reverse to that of the transm ssion device
920-1. [0241] Fig. 31 shows a spectrumon a tinme axis
accahdi ngatonission device 910-1 corresponds to the

transmission device 110 in Fig. 1, having a transmission
signal electrode 911 and transmission reference electrode
812, and further has a time control unit 913, a multiplier
914, an oscillator 915, and an amplifier 916, as a
configuration corresponding to the transmission unit 113.
[0237]

The time control unit 913 outputs original signals at a
predetermined time. The multiplier 914 multiplies the
original signals with the oscillation signals generated by
the oscillator 915, which are then cutput from the amplifier

916 (filtered as suitable). One output of the multiplier

916 is connected to the reception signal electrode 911, and
the other is connected to the reception reference electrode
912.

[0238]

The reception device 910-2 through reception device
910-4 are of the same configuration, and the description of

the above reception device 910-1 is applicable thereto, so




this method. The horizontal axis represents tine, and
the vertical axis represents energy. Note that in
.order to facilitate description, an exanple is shown
wherein the entirety has been divided into five tine
regions 941 through 945, but in reality, subsequent
time regions continue in the sane way. The tine
regions thus divided are used for communication on
di ffering communication paths. That is to say, the
transm ssion device 910 (rééepti on device 920) of the
comruni cati on system-900 uses tine regions differd0dg0887
for 103 S06P0887 each conmuni cation path, so that
desosSitalda thesHpPPresBehbanchit8W4t i pl € communi cations
can be performed over a single communication nmedi um
[0387] as shown in Fig. 30. In Fig. 30, path 931
t hrough path 935 represent conmunication paths on the
conmiifi €EEBR. tRedlhce3620Al seeripsiegdei fe Eieiziaption
means .that. _the co ni cati on system 900 can girfor

IRERYE tG- SRe” E&mimi A aS SERRIF LR &d By LpatRceEde
'9§fdar{@t1]%c%?%ioﬁnge%é@g%é—et Q) FRPY, £OTENI Caly! gﬂﬁtl%%%%s

Now, the tine w dt the tinme regidns Whic
a£ OAFPINI Gtk 0035yl BMAAR { bhanssissirdevhee 94O [y
reception device 920) perforns division of may be
odidfrerlestignil osugalch witiheR26| 0243 cdrfitbthensias a -
met hod ot her than the above-described, two or nore of
CoreeSHAnsHi nght o ughe tiHangrésawoni eaitt d 3vet hods

{0246]

The reception device 920-1 first restores electric
signals based on the method of the invention, and then
‘restores the original signals (signals supplied from the
original signal supply unit 913) by signal processing
reverse to that of the transmission device 9%20-1.

[0241]

Fig. 31 shows a spectrum on a time axis according to
this method. The horizontal axis represents time, and the
vertical axis represents energy. Note that in order to
- facilitate description, an example is shown wherein the
‘entirety has been divided intc five time regions 941 through
945, but in reality, subsequent time regions continue in the
same way. The time regions thus divided are used for
communication on differing communication paths. That is to
say, the transmission device 910 (reception device 920) of

the communication system 900 uses time regions differing for




may be conbined. [0244] The fact that.the

transm ssion device and reception device can perform
si mul t aneous comruni cation with nultiple other
devices is particularly inportant with particul ar
applications. For exanple, assumng application to
tickets for mass transit systens, various handy
applications can be made, such as at the tine of a
user having both a device A holding information of a
pass and a device B havirglaR 104 S06P0887

el ectroni c noney function pasting through an aut @tBOES7
wi cket, communi cation can be simultaneously made with

eB@ﬁhcqﬁﬁﬁﬁﬂﬁ%t@oﬁngaQ@V|§63ﬂﬁaQYCHébQQafkrﬁg|§%§p§8§9e@5and
descri bed above, so in the event that the route which

mtiheipkercdasnivaedonnodamdes peg€otnon otdrera shaglé hat
covered by the pass of the user, the difference in
cp@éu%mﬁtb@ndé@detl@d9$0,om8t saows| &ut Fiomi AUhvonéy- Fhyt h&o,

devi ce 0245] The flow of conmuni cation
Pst%c%%h%%a cREEl T3P t‘l’?é)reéﬁﬁﬁuﬁ?%‘fr?ldi?tﬂé’f‘mﬁéﬁh? P

%é a@&ﬁ%&? %%1ggvf‘ﬂg?1_\%g%3r eceBS_ \I\.;.(S:IJtel‘\IQ{?I Cte Su%lVlSl?n

escr ove W escrl refrerence

mies FAIOUCRALL ShQWR: d4t il s §gemb§OUWB%ﬂ3 e%%orﬁxﬁgmyj%o—
of the transm ssion device flo and receptlon devi ce

- od@Oc@imirlie a¢aBnua Coid iia teus benpd 08 Showhd BaFhge3d, and
[0246] In step Si, the transm ssion device 113 of the

many-to-many communication.

[0242]

Now, the time widths of the time regions which ﬁhe
communication system 900 (transmission device 910 or
reception device 920) performs division of may be different
from each other.

[0243]

Further, as a method other than the above-described,
two or more of the first through third communication methods
may be combined.

[0244]

The fact that the transmission device and reception
device can perform simultaneous communication with multiple
other devices is particularly important with particular
applications. For example, assuming application to tickets
for mass transit systems, various handy applications can be
made, such as at the time of a user having both a device A

holding information of a pass and a device B having an




transm ssion device 110 generates a signal to be
transmtted, and in step S2, the generated signal is
transmtted onto the conmunication nedium 130 via the
transm ssion signal electrode 111. The transn ssion
unit 113 of the transm ssion device transmtting the
signal ends comruni cati on processing. The signa
transmtted formthe transm ssion device 110 is
supplied to the reception device 120 via the

conmuni cati on medi um 130.- Tfd reception unit 123 of
the reception device 120 receives the signal via 3(e0887
105 S06P0887 reception signal electrode 121 in step
D3¢t rantk inbrsleuldli o WdHtdisg herbesei medusiogaalc The
reception unit 123 which has output the received
wichnbl erdsiticetdonmeam G isdmuptenesss yg.made024%h bésh
descri bed above, the transm ssion device 110 and the
deEéept d o HEFVEES 1D OPH I HGY Redgthed hay@ @scldgsegibed
gircuit contigured usi ref erence e| ectrodes, agd

a | qs as

PabI €°° cdin 85??5h??ﬁ FEEsiTRY L el e &4 My ©*
uBeqf ?ﬂ@%ﬂie\@ thaut. ; fei g, &f ft%%%?‘éh?% é&k?ex%%]VhoE;OEHE”{)ass
sinply by exchanging signals via the signha _ _
o€l exé rosies. that ai khaterddie it ridet AR bOfqLRIoIdRl €abhOthe
processing is sinple, so the conmunication system 100
etant benigasidngyusedilad oiwgriwie IB.a Wi de vari ety of -
conmuni cati on met hods, such as nodul ati on, encodi ng,
[8AéPYption, nultiplexing, and so forth. [0248]

The flow of communication processing executed in the
communication between the transmission device and reception
device such as described above will be described with
reference to the flowchart shown in Fig. 32, by way of an
example of the transmission device 110 and reception device
120 of the communication system 100 shown in Fig. 1.

[0246]

In step S1, the transmission device 113 of the
transmission device 110 generates a signal to be transmitted,
and in step S2, the generated signal is transmitted onto the

communicaticn medium 130 via the transmission signal

electrode 111. The transmission unit 113 of the

transmission device transmitting the signal ends

communication processing. The signal transmitted form the
transmission device 110 is supplied to the reception device
120 via the communication medium 130. The reception unit

123 of the reception device 120 receives the signal via the




Now, while description has been nmade in the above
communi cation systemthat the transm ssion device and
the reception device are configured as separate
entities, other arrangenents may be nmade, and the
- communi cation systemmay be configured using a
transm ssi on/ recepti on device having both functions
of the transm ssion device and the reception device.
[0249] Fig. 33 is a diagramillustrating another
configuration - 106 S06P088% -exanple of the
comruni cation systemto which the present inventiSirbHISE7
applied. [0250] In Fig. 33, the comunication system
r968ptisn &ighkansDeSstadY reqephi ebeflesdixe 9@l inastep s22
transm ssion/reception device 962, and a
o bR [det irepchrdd U AB0.. TRbe ceremimigatindn- 18§stviehch
950 is a s%sten1mherein,the - transm ssion/reception
hag PP We thangeepbved ruiidils snen/ Flek s igavier 962
Qgégggﬁgtionally exchange signals via the
PEonmnI ¢4t i on medi um 130. [0251] The
(bpappsm ssion/reception device 961 has the
configuration of both a transmi ssion unit 110 the sane

as Ash@ebtafisdd s, denbCerdddhidtibnddedic@Nth @ and the
reception unit the sane as the reception device 120.
rdpeption deviay, 12helo trrcansriedstortawceptdlosedericeudsl
has a transm ssion
configured using reference electrodes, and stable
communication processing can be easily performed without
being affected by the environment, simply by exchanging
signals via the signal electrodes. Note that the structure
of communication processing is simple, so the communication
system 100 can be easily used along with a wide variety of
communication methods, such as modulation, encoding,
encryption, multiplexing, and so forth,
[0248]

Now, while description has been made in the above
communication system that the transmission device and the
reception device are configured as separate entities, other
arrangements may be made, and the communication system may
be configured using a transmission/reception device having
both functions of the transmission device and the reception
device.

[0249]

Fig. 33 is a diagram illustrating another configuration




el ectrode 111, transm ssion reference el ectrode 112,
transm ssion unit 113, reception el ectrode 121,
reception reference electrode 122, and reception unit
123. [0252] That is to say, the

transm ssion/reception device 961 transmts signals
over the communi cation nedium 130 using the

transm ssion unit 110, and receives signals supplied
thereto via the comuni cati on nmedi um 130 using the
reception wunit 120. As dedfri bed above, nultipl ex
communi cation can - 107 S06P0887 be nmade with tdu&P0887
comuni cation nethod of the present invention, so an

eRBRANG &I HheMaymlen (Bte: M@Kk 8lBm €6 RN &hleOBrBYedhe
transm ssion unit 110 and communication wth the

ipgewptdronsuripl120. occur simul taneously (tenporally
overl apping). [0253] The
[P#ahkm ssion/ reception-devi ce 962 has the sane

confj gurati as _the transm ssion/reception device
961}5a%&g'oggfaég% FHPRE R B VP Ee8h °d8sBRF pt i on

tLQﬁgﬁﬁgsfMAﬂr QS tfggtéégicéTB%ﬁ,g%lééhé%a%§gﬁgg/reception

transm ssi on/reception device
dbvBRSMHe3Si ARAr 8COREMA B8V beemd®Zut OMPINi Gake

bi -directionally over the conmuni cation nedi um 130
comtim ftdaet i ogangs teh hdih ds eaehsoéherhe{dd254he Thus, the
comuni cation system 950 (transm ssion/reception
L gansrEe soen/sageption device 961 and the

transmission/reception device 962 bi-directionally exchange
signals via the communication medium 130.
[0251]

The transmission/reception device 961 has the
‘configuration of beth a transmission unit 110 the same as
‘the transmission device 110 in Fig. 1, and a reception unit
the same as the reception device 120. That is to say, the
transmission/reception device 961 has a transmission
electrode 111, transmission reference electrode 112,
transmission unit 113, reception electrode 121, reception
‘reference electrode 122, and reception unit 123.

[0252]

That is to say, the transmission/reception device 961
transmits signals over the communication medium 130 using
the transmission unit 110, and receives signals supplied
thereto via the communication medium 130 using the receptiocon

unit 120. As described above, multiplex communication can




transm ssi on/reception device 962) can easily realize
bi - directional communication not restricted by the
usage environnent. [0255] Note that the

transm ssion/reception device 961 and the

transm ssion/reception device 962 may al so be
electrically connected to the comuni cati on nmedi um by
transm ssion signal electrodes and reception signals

el ectrodes, as with the transm ssion device and
reception device describedlWi’th - 108 S06P0887
reference to Fig. 23 (provided as a contact poi ntSORFD887
or contact point 742). Al so, through description has
bbessdéeragieh re@aedinngn Scaarh gueabi ogs Whet girkskhe

transm ssion signal electrode 111, transm ssion
inevéetrerce @ ect podendd®nt megepti nadsigradeiel ect r ode
121, and reception reference electrode 122, are ‘
CEERTI A EPra® Y Ntk B at FingEsaianeveht | 11 @end ggpmunication

ary enent s . na be.nﬁgﬁ%not restrigted to thig, and
vEEh S R Phe R ankih SECBR SHURGY R od BT 2117
RO I he ngyeception signal el ectrode 121 may be
configure& as a single electrode, or the transm ssion
(oef®erence electrode 112 and the reception reference
el ectrode 122 may be configured as a single electrode
(sudihet hatnbhes ¢ ¥@ansricesk dbon-uddtidel 6antlasr eloe pidnen
unit 123 share signal electrodes or reference
cer ISR, 2p0LES] tramimiie i onihe ¢ P tient deicen® ibs and
been nmade agove t hat the . ,
operates 1n the same way, so description thereof will be
omitted. That is to say, the transmission/reception device
961 and the transmission/reception device 962 communicate
bi-directionally over the communication medium 130 with the
same method as each other.
[0254]

Thus, the communication system %50
{transmission/reception device 961 and
transmission/reception device 962) can easily realize bi-
directional communication not restricted by the usage
environment.

[0255]

Note that the transmission/reception device 961 and the
transmission/reception device 962 may also be electrically
connected to the communication medium by transmission signal

electrodes and reception signals electrodes, as with the

transmission device and recepticon device described with




devi ces of the comunication systemto which the

present invention is applied (transm ssion device,
recepti on device, and comrunication device) each have
the reference potential wthin the device connected

to a reference el ectrode, but arrangenents may be

made not restricted to this, and for exanple may be
configured of a differential circuit operating under
‘two signals with different phases, or connecting one
signal of a differential <ilO8urt to the signa

el ectrode to effect transmi ssion to the comuni cadG@rD887
- 109 S06P0887 nmedium and connecting the other
reifgpahcoftd e di bBergndvided Gisr aUicbnt&ct e imef enenge

el ectrode, whereby transm ssion of information can
cahsacbermitgbl’dd) . [ 0255, MNexdughadeenmimtiicat ihan bystenade
to which the present invention is applied will be
rgedEfipedt Emfdgurgbled (H9meEn khr| thensids iragaianay

he, -c i.tance between the signal _electro and
R PR St (T aer e er el f Yy 1184 Fi g,
ra8fehBidh SCheat b%ékﬁ?&@@zﬁqr aQSS%&%&%J herctghation
between positional relation between the transm ssion
esbghabdel@ctr ade dddsDfuddie dsf ANk S5) WedevikeCendlfies,
of the communi cation system 100 shown in Fig. 1 and
bthearcopamentat mon e diads 130, randridie=dapacktiapncend for
therebetween. In Fig. 34, the transm ssion signa
e¥pBRt ¢ oddel Frapsnes st sigradoatactrete ildlpesdi ey

W t he co ication nmedium 130 so as to form

h 1 ni .
CERPR Thiicd el oSG dlafipiebet fighfloured a5 single

electrode, or the transmission reference electrode 112 and
the reception reference electrode 122 may be configured as a
single electrode (such that the transmission unit 113 and

. reception unit 123 share signal electrodes or reference
electrodes).

[0256]

Further, while.description has been made above that the
devices of the communication system to which the present
invention is applied (transmission device, reception device,
and communication device) each have the reference potential
within the device connected to a reference electrode, but
arrangements may be made not restricted to this, and for
example may be configured of a differential circuit
operating under two signals with different phases, or
connecting one signal of a differential circuit to the

signal electrode to effect transmission to the communication




transm ssion signal electrode 111 is in contact with
the comunication nmedi um 130 across an insul ati ng
layer. O,  the transm ssion signal electrode 111 is
in close proximty wth the comunication nmedi um 130
via a layer of air. [0258] |In Ain Fig. 34, the
transm ssion signal electrode 111 has the entire
contact surface thereof in contact wwth the surface

of the conmuni cation nmedium 130 via an insul ating

layer (or is in sufficientllpoctose proximty with the

- 110 SO6F0887 conmmunication nediumvia a | ayers@dp0887
air). That is to say, in the exanple of Ain Fig. 34,
mbAeuh) aEMcaneBt shgnle RIhRet £0g8allldr and W€ ferential
conmuni cati on medium 130 are in close proximty with
chrgutatter threapgfsoemse td daamadehevwbapsint ttaptemi€ston of
214, In this positional relation, the Cte 214 between
1pherpzardnicesi ensgigmatnadilest-r ode 111 and the

ég nication nmedium 130 is the greatest. [0259]

[ rsely, in Bin Fig. 34, the transm ssion signa

el e de.1 ' - fr Lcatio [,um
130052 gtk B bt o AULLDE EOTHELCRhl R AR
ihbener Ml aghb1i &1 i M F Be IschhBedi st@nGe  batueen,t igh
transm ssion signal electrode 111 and the
we DI ingalel @aghediten th3)-dapaglieah et Bweponpaeedighih
the case of Ain Fig. 34. Accordingly, the value of
eCpetxide jamdt hempesitdoral mediam owlils yfeliteacet hanFign
the case of Ain Fig. 34. That is _to say, the

3ﬂagnﬁ%an§4 is a scheématic diagram for describing the
relation between positional relation between the
transmission signal electrode 111 of the transmission device
110 of the communication system 100 shown in Fig. 1 and the
. communication medium 130, and the capacitance therebetween.
In Fig. 34, the transmission signal electrode 111 is either
in contact or in proximity with the communication medium 130
so as to form capacitance Cte 214. For example, the
transmission signal electrode 111 is in contact with the
communication medium 130 across an insulating layer. Or,
the transmission signal electrode 111 is in close proximity
with the communication medium 130 via a layer of air.
[0258]

In A in Fig. 34, the transmission signal electrode 111
has the entire contact surface thereof in contact with the
surface of the communication medium 130 via an insulating .

layer {(or is in sufficiently clecse proximity with the




of Cte 214 is dependent on the distance between the
transm ssion signal electrode 111 and the

comuni cation rmedium 130. [0260] Also, in Cin Fig.
34, the surface of the conmmunication nmedium130 is a
curve, with only a part of the contact face of the
transm ssion signal electrode 111 being in contact
with the surface of the comrunicati on nedium 130 via
the insulating layer (or is in sufficiently close
proximty via - 111 SO06P0887 -a layer of air). That

is to say, with the exanple in Cin Fig. 34, whid0er0887
the transm ssion signal electrode ill and the
c 6NN 0:Alon0 e BB G UM &l 30 1aKeri Bf ChDSEe. prgsitmityt&Ssay,
with the case in Ain Fig. 34, the area in contact is
isndit¢ exxaaplecofipar ed Wid.h thetbaserafsmi sisioki gig@dl
That is to say, the nmagnitude of Cte 214 depends not
eHRFyrste tid arlét Bhe ecomBisaRiphaed ais fitds p6R B ghse
el ectrode conmun catlon medi_ym 130

but
S NSHELR i e e RIS WO S I R
cLBCHHEl N 0Rt 8cho a6, A0 Bl LERLA O ANd 91 KO A,

wel | . [0261] or di ng e correct value of Cie

tRd 4 £apnQsshen obfmdned 2itwBhy be1 BRs WhHeN@okdinication
di stance between the transm ssion device or reception

neldirise € 38nd st hee gosangstcati on medium | n-order to
obtain the value of Cte 214 nore accurately, there is
[¢7%°]heed to understand the

Conversely, in B in Fig. 34, the transmission signal
electrode 111 is away from the communication medium 130, as
indicated by the arrows. That is to say, in the example of
B in Fig. 34, the distance between the transmission signal
electrode 111 and the communication medium 130 is greater as
compared with the case of A in Fig. 34. Accordingly, the
value of Cte 214 in the positional relation is smaller than
in the case of A in Fig. 34. That is to say, the magnitude
of Cte 214 is dependent on the distance between the
transmission signal electrode 111 and the communication
medium 130.

[0260]

Also, in C in Fig. 34, the surface of the communication
medium 130 is a curve, with only a part of the contact face
of the transmission signal electrode 111l being in contact
with the surface of the communication medium 130 via the

insuléting layer (or is in sufficiently close proximity via




rel ative positional relation (comrunication

envi ronnent) between the device and the conmuni cati on
medium [0262] Fig. 35 is a diagramillustrating a
configuration exanple relating to an enbodi nent of

t he communication systemto which the present

invention is applied. [0263] The communi cati on system
1000 shown in Fig. 35 is a comunication system
wherein a transm ssion device 1001 and - 112 S06PC887
a reception device 1002 peifidrm conmuni cation via a
comruni cati on nedi um 1003 (for exanpl e the human 39887
of a wuser), and is a comuni cation system such as
adesgst bed aabove, ThaherLitd AL ewith Nhd@edmb2e in C in
configure a closed circuit using reference
Feyect4odds leabbe st erismiceiounstatabrelgrcacessi bl and the
unaffected by the environment can be easily perforned
CRTURH {2 ToyPre REAAY W @rgnapscﬂmaetm@@rrgﬁal as with the

he conmuni cat i system

| 1 d That
oS50 & 4ot Enftan? batiieh 2208 b SR ﬁérﬁgﬁﬁ’r@er a5

h
'cggﬁgﬂﬂéca%%gghégégﬁaF%béagﬁomng oyﬁﬁsqﬁ%%tfg gﬁ%hthe

migRNSiHes Prontdeyi £aicilishastachl ANt @E‘LSHQhée 1011
for gener ati ng a transm ssi on si gnal a transmn ssion

bsiwyrml twleettrodgel 40kd whigahli sle)@tefce:leeaunodﬁdoth@n

el ectrode pair provided for the purpose of
'C@%ﬁ@rﬁatttlpﬁgmﬁ%ursﬂg%ﬁal bpg opeat rakriviet @ds ¥t aondle
réfggggy % gg Qﬁglfﬂgl%%ggg gggtggt area and direction and
so forth as well.

{0261]

Accordingly,‘the correct value of Cte 214 cannot be
obtained simply be measuring the distance between the
transmission device or reception device and the
communication medium. In order to obtain the value of Cte
214 more accurately, there is the need to understand the
relative positional relation {(communication environment)
between the device and the communication medium.

[0262]

Fig. 35 is a diagram illustrating a configuration
example relating teo an embodiment of the communication
system to which the present invention is applied.

[0263]

The communication system 1000 shown in Fig. 35 is a

communication system wherein a transmission device 1001 and




transm ssion reference el ectrode 1013 which is the
other electrode of the electrode pair, and is a
device for transmitting the signal to the reception
devi ce 1002 via the conmunication nmedi um 1003. An
arrangenment nmay be nmade wherein the el ectrode of the
el ectrode pair in the transm ssion device 1001 with
the stronger electrostatic coupling to the
conmuni cati on medium 1003 is the transm ssion signa
el ectrode 1012, and the eth#? +s the transm ssion
reference el ectrode 1003. The transm ssion - 113506pP0887
S06P0887 unit 1011 is provided between the
at feddissl aBvsEgnedoelReirbeecd i ibhevia a
transm ssion reference el ectrode 1013, and the
cefragtirdatdlonsmgaabm (Ect(fioe poirepite ghe hombe body of a
transferred to the reception device 1002 is applied
upRtveadid fifege cerBenieRicn U265 SNk 2 Hiasqtided above,
transm ssion, signal e ectrod§%1012 and th

R S SEF Bn®T FrfCe (@) GOPT b 01 IPPPls T SRR 147109
rEL G on 5 HBY D SONTLGURd MLt Dol ik e o8 eEbLoMRs, @
el ectr ray on a a

group of odes) arranged in an arra

uSd faGeq bor th&xapl @nmbne Eéﬁnﬁénéégﬂig HBbEodRdd £iaply
control the connection (connection and di sconnecti on)

bwiddrheaghngf sidwealanitital phe elietdY cdesteonbésgurEthtasis to
the transm ssion signal electrode 1012 and

sayars® sehpnnieterancey sekeact PRl sl Gl Fommnaeaer omorihden
by controlling the connection with each el ectrode,

R HeAASRTS sSYYMIHI ti0 1 VERR Whtsge aghod as that of

the communication system 100 shown in Fig. 1.
[0z264]

The transmission device 1001 has a transmission unit
1011 for generating a transmission signal, a transmission
signal electrode 1012 which is one electrode of an electrode
pair provided for the purpose of transmitting the signal to
be transmitted via the communication medium 1003, and a
transmission reference electrode 1013 which is the other
. electrode of the electrode pair, and is a device for
transmitting the signal to the reception device 1002 via the
communication medium 1003. An arrangement may be made
wherein the electrode of the electrode pair in the
transmission device 1001 with the stronger electrostatic
lcoupling to the communication medium 1003 is the
transmission signal electrode 1012, and the other is the

transmission reference electrode 1003. The transmission




surface area of the electrodes (for exanple, the area
that the transm ssion signal electrode 1012 is in
contact with the comuni cation nedium 1003 via an
insulation layer, or that is in close proximty via a

| ayer of air), that is to say, the transm ssion unit
1011 can control the capacitance of the el ectrodes.
Not e that an arrangenent may be made wherein the
transm ssion signal electrode 1012 and the

transm ssion reference eledfiBode 1013 are each
configured wth one electrode. 114 S06P0887 [ C2BB|0687
The transm ssion device 1001 further has a status

uaonf i 1mtisoprurt tied Odk vdh anbandhh g ¥iQGessigRgIuNi t
1015. [0267] The status confirmation unit 1014
epertoeas IfrlGcessi nge tebhashigsion tdedesbateseltegaradiend 013,
communi cation of the transmi ssion device 1001, that

apd e ﬁfctﬁﬂseés%%%al r SRR St BOE PR It itemkei on of

t of I at
FATATONCRS A So Toran CBr et (Vandn PR aBer Een
+ 1004 éﬂggggggegonnunlcatlon medi um 1003 or reception
device 1002, tfor exanple. The status confirmation

[op6t] 1014 has a current measurenent unit 1021, a

conbi ned | oad cal culating unit 1022, and a determ ni ng

unim0£©24hat0@88hxéﬁmmieuioen$imﬁﬂs@ﬂenmmbden1m1ZOﬂﬁi -

is a pr ocessi ng unit
the transmission reference electrode 1013 illustrated in Fig.
35 may be configured with multiple electrodes (a group of
electrodes) arranged in an array on a flat surface, for
example. The transmission unit 1011 can contrel the
connection (connection and disconnection) with each of the
multiple electrodes configured as the transmission signal
electrode 1012 and transmission reference electrode 1013.
In other words, by controlling the connection with each
-electrode, the transmission unit 1011 can control the
surface area of the electrodes (for example, the area that
the transmission signal electrode 1012 is in contact with
the communication medium 1003 via an insulation laver, or
that is in close proximity via a layer of air), that is to
say, the transmission unit 1011 can control the capacitance
of the electrodes. Note that an arrangement may be made
wherein the transmission signal electrode 1012 and the

transmission reference electrode 1013 are each configured.

with one electrode.




for neasuring the current val ue of the signal output
by the transm ssion unit 1011 by neasuring the
el ectric potential of both ends of a resistor, for
exanple, as will be described later. In other words,
the current nmeasurenment wunit 1021 neasures the size
of current flow ng between the transm ssion signa
el ectrode 1012 and transm ssion reference el ectrode
1013. The current neasurenent unit 1021 supplies the
- measur enent val ue (current 1vdl ue) thereof to the
conbi ned | oad cal culating unit 1022. - 115 SO06PG8BF0887
[ 0269] The conbi ned | oad cal cul ating unit 1022
[oakeul ates the conbined | oad of the transm ssion
devi ce 1001 and comrunication medi um 1003, to be
deschiticbgdahatmessiereldviing 1001t frertheandrisssi shatois t he
transm ssion device 1001, based on the neasurenent
cQRF LA iU8d tf LBM tars! cuhresl ingeRseFesrdme ULt 1015.
[ﬁgé} and supplies the calculation results thereof to
heternining unit 1024. [0270] The determ ning
un! trt024 Jlak CLOL AN hAl US1 @4 tiGeokha 5%@&&

devi ce 10 1 based on the ca culatlo esu ereo
rangt defidesnche theeeSSa - d6 gt @em%lmw B¢ the

processi ng, based on the determ ned results thereof.
tFamsmi ddierdeeei o nl YL unikkt1@24tsuppy | arddeesshat us

determining results including the decided results
rehrbert oo thise confieid tignpedcebsi agruusiicatdes, al ong

W Ih Hﬁor tion
environment a relatlve position relationship and so forth

of the transmission device 1001 and the communication medium
1003 or reception device 1002, for example. The status
-.confirmation unit 1014 has a current measurement unit 1021,
a combined load calculating unit 1022, and a determining
unit 1024.

[(0268]

The current measurement unit 1021 is a processing unit
for measuring the current value of the signal output by the
transmission unit 1011 by measuring the electric potential
of both ends of a resistor, for example, as will be
‘described later. In other words, the current measurement
unit 1021 measures the size of current flowing between the
transmission signal electrode 1012 and transmission
reference electrode 1013. The current measurement unit 1021
supplies the measurement wvalue (current value) thereof to

the combined load calculating unit 1022.




showi ng the conbi ned | oad cal cul ated by the conbi ned
load <calculating unit 1022. [0271] The handling
processing unit 1015 perforns processing relating to
control of the transm ssion unit 1011 according to
the status confirned by the status confirmation unit
1014. The handling processing unit 1015 has a
transm ssion | evel adjusting unit 1025, a capacitance
adjusting unit 1027, a nmnessage display unit 1028, and
an information providi ng-uditb = 116 S06P0C887 1029.
[0272] The transmi ssion |level adjusting unit 10Z86P0887
adjusts the transm ssion |level (output size) of the
[opamBpm ssion unit 1011, based on the status
determining results supplied by the determ ning unit
1024 hef combintdtimdconficniation writ 10201daldisoied lide
transm ssion | evel adjusting unit 1025 supplles t he
‘Cgff‘%%f&%d deeer AT ntigy FERASSa@ppree-d) 4Re and

i.t 10 th t at f t
R Lt e Al o AR AT L
tsa@@tgltt@%ﬁls@ﬁwsaf% %'rfanégzzsﬁl{ QPG 3 WMot 'ﬂobp based

i nformation showi ng the set transm ssion

o 0273 Imea BN cfapaCyd ANRC & @gnushi PlokiNiHe %Q%Zeﬁ@nt rols
the connection with each of the nultiple electrodes

megsdiguemitngnithe02T arswri sspphiss gried <elleclroden 10d11ts
and the transm ssion

thereof to the determining unit 1024.

[0270}

The determining unit 1024 determines the status of the
transmission device 1001 based on the calculation results
thereof, and decides the necessary content of handling
processing, based on the determined results thereof. Then
the determining unit 1024 supplies the status determining
results including the decided results thereof to the
handling processing unit 1015, along with information
showing the combined load calculated by the combined load
calculating unit 1022.

[0271]

The handling processing unit 1015 performs processing
relating to control of the transmission unit 1011 according
to the status confirmed by the status confirmation unit 1014.
The handling processing unit 1015 has a transmission level

adjusting unit 1025, a capacitance adjusting unit 1027, a

message display unit 1028, and an information preoviding unit




unit 1011, based on the status determning results
supplied via the transm ssion |evel adjusting unit
1025 so as to adjust the capacitance of the

transm ssion signal electrode 1012 as to the

conmuni cati on nmedi um 1003. Al so, the capacitance

adj usting unit 1027 supplies the status determ ning
results, information show ng conbi ned | oad, and

i nformati on show ng transm ssion | evel to a nessage

di splay wunit 1028. [0274] 1147- SO6P0887 The nessage
di splay unit 1028 has a display such as an LCD S06P0887
(Liquid Crystal Display), and displays nmessages or
lbpages to the user on the display, based on the status
determining result supplied via the capacitance
[8dfakting wunit 1027. Also, the nessage di splay 1028

supplies the status determning results, information
showvitig tEBRPTHEM O d&Teland] P Bramatilsn 18RdwWrEsts the

transmssion level to an .inforpatio rovi.di ng unit
T it eI A T e SR RN R LN RS
tr t j [ [ r Qvi .
LEML PR RS, LSS LR Ml o
tBO oM g riihaRgMs 5t o10de\wel shbosthend eceFireRrdeNi it

1002, based on the status determning results
1glppl irddovi ahe heramegsiage odi $play athiusti®28unf0276]5

The reception device 1002 has a reception unit 1031
sypplies the status determining results supplied by the
_ determining unit 1024 of the status confirmation unit 1014
and the information showing combined load to the éapacitance
adjusting unit 1027, along with the information showing the
set transmission level.

[0273]

The capacitance édjusting unit 1027 controls the
connection with each of the multiple electrodes configuring
the transmission signal electrode 1012 and the transmission
unit 1011, based on the status determining results supplied
via the transmission level adjusting unit 1025 so as to
adjust the capacitance of the transmission signal electrode
1012 as to the communication medium 1003. Also, the
capacitance adjusting unit 1027 supplies the status
determining results, information showing combined load, and
information showing transmission level to a message display

unit 1028.
[0274]




detecting a reception signal, a reception signa

el ectrode 1032 which is one electrode of an el ectrode
pair provided to receive signhals transmtted via the
conmuni cati on medium 1003, and a reception reference
el ectrode 1033 which is the other electrode of the

el ectrode pair thereof, and is a device for receiving
signals transmtted fromthe transm ssion device 1001
via the communi cation nedi um 1003. An arrangenent may
be made wherein the el ectrddé of the electrode pair
in the reception device 1002 with the - 118 SO6RU88RE37
stronger electrostatic coupling to the conmunicati on
mediTim m2663gé sdididl avecapti DO2Gignala eiepl bpdeud3, an
and the other is the reception reference el ectrode
LED3CLigHel Cagepel obismimiv) 1684 fssprayd dedsbeeneen t he
.reception_signal electrode 1032 and the reception

a9t it £961 BEeF otle W siispdaict 234k oreltd6t praErs

' | _.(electri otential) geperated hetween, .these
a8} R G N e F PR vt SR T Pt R YA M
ukpEmMgHcat h@@o”e\glllé”ﬁe]s%%%e Q9BYEL{ S1 dNe BpeliLs Cale

si gnal thereof to a preferred electrical signal, and
steSiorRs erheniffeedfilaal, ShgbahageheraiRdngncbii®ined
transm ssion unit 1011 of the transm ssion device
1dod].afd22Tprnhbien tdhatwingetrecepts oivrsilgnall ebewmi r ode
. 1032 and the reception reference electrode 1033
1pfematiene8TPRIGIRE WEt Ay obe configured with
[ iple electrodes (a group of electrodes) arranged
{4 Hn array on a flat surface, for

The information providing unit 1029 controls the
transmission unit 1011 to provide information showing
- combined load and information showing transmission levels to
the reception device 1002, based on the status determining
results supplied via the message display unit 1028.

[0276]

The reception device 1002 has a reception unit 1031 for
detecting a reception signal, a reception signal electrode
1032 which is one electrode of an electrode pair provided to
receive signals transmitted via the communication medium
1003, and a reception reference electrode 1033 which is the
other electrode of the electrode pair thereof, and is a
device for receiving signals transmitted from the
transmission device 1001 via the communication medium 1003,
An arrangement may be made wherein the electrode of the

electrode pair in the reception device 1002 with the




exanple. The reception unit 1031 can control the
connection (connection and di sconnection) with each
of the nultiple electrodes configured as the
reception signal electrode 1032 and reception
reference el ectrode 1033. In other words, by
controlling the connection with each el ectrode, the
reception unit 1031 can control the surface area of
the electrodes (for exanple, the area that the
reception signal electrodél®032 is in contact with
t he communi cati on nmedium 1003), that is to say, ¥H0887
reception unit 1031 can control 119 S06PC8B87 the
stapaget o tofosttheiel emiplddes toNohe thaturaitation medium
arrangement nmay be nade wherein the reception signa
18Pactf ot rr3zrinan shnalecdsctondeel 32ncmdeltbet pblier
ilogg are each configured wth one_electrode. [0278]
The"T eCEPH O dEV I BECITO S P TREF h33%a sthg ggception

f] t L andl ing. processi.ng, unj ¢
e T G dy R ed N R B B e e o o

1082 f o drse Har Q@%a?'tmgn Ftaldnng t0etheodd aldss, r agabdi H% e
communi cation of the reception device 1002, that 1Is

elecsaicalprigessi ngleel@id neteh@ibbe ¢andidvmat bebwodén
t he communi cation environnment of a relative position

therats orrshiogeantly sohe oritdrads thensbeopd ora dbwi ce
1002 and the comunj cation nmedi um 1003 for exanple.

CTHBISH RS C BRFT Mt i bh GRPYe 1634t haise ke tutrant signal

tﬂgﬁgygq%P%tgr%@g£ré9%%bc%r%8a iQ?Snéf?@n&?E%% g%éggﬂua
uni 042, an

electrical signal generated in the transmission unit 1011 of

the transmission device 1001.

[0277]

Note that the reception signal electrode 1032 and the
reception reference electrode 1033 illustrated in Fig. 35
may be configured with multiple electrodes (a group of
electrodes) arranged in an array on a flat surface, for
example. The reception unit 1031 can control the connection
{connection and disconnection) with each of the multiple
electrodes configured as the reception signal electrode 1032
and reception reference electrode 1033. 1In other words, by
controlling the connection with each electrode, the
reception unit 1031 can control the surface area of the
electrodes (for example, the area that the reception signal
electrode 1032 is in contact with the communication medium

1003), that is to say, the reception unit 1031 can control




i nformation obtaining unit 1043, and a determ ning

unit 1044. [0280] The current neasurenent unit 1041

is a processing unit for measuring the current val ue

of the signal input into the reception unit 1031
(reception signal), by applying a predetermn ned

vol tage between the reception signal electrode 1032
and the reception reference el ectrode 1033 for

exanple, to nmeasure the electric potential of both
-ends of a resistor, regardilAg-the voltage thereof, as
wi |l be described later. - 120 SCbPC887 I|In ot het06P0887
words, the current neasurenent unit 1041 neasures the
thkzZeapdcaidcent cf tpwi g hetosren t e d egept ia@N agkrgRgdément
el ectrode 1032 and reception reference el ect-rode
m3P3Be e whereént theasaraptenh ghaghall Gllecuppki @838 hend
measur enment val ue (current valueé thereof to the

CeBnbe At I Gadeéarentat st nediet 1803 2arqg @2@h) comfégured

cgﬁgined Iogd galculating unit 1042 cal cul ates the
RPN P 155Ad8F  t he reception device 1002 and

nicati on medium 1003, to be described | ater,
relating to the reception of the reception device

100Znehasedpoiod s vilasdbe ment t v W ssuppthedsfrom
the current neasurenent unit 1041, and supplies the

coaf curhatiicon unés ul 034 tdret eothahdlthg poetearsiing ngitni©35.
1044. [0282] The information obtaining unit 1043
[B4A%Y ol s t he

The status confirmation unit 1034 performs processing
relating to the status regarding communication of the
reception device 1002, that is to say, processing relating
to the confirmation of the communication environment of a
relative :position relationship and so forth of the reception
device 1002 and the communication medium 1003 for example.

" The status confirmation unit 1034 has a current measurement
unit 1041, a combined load calculating unit 1042, an
information obtaining unit 1043, and a determining unit 1044.
[0280]

The current measurement unit 1041 is a processing unit
for measuring the current value of the signal input into the
reception unit 1031 (reception signal}, by applying a
predetermined voltage between the reception signal electrode
1032 and the reception reference electrode 1033 for example,
tp meésure the electric potential of both ends of a resistor,

regarding the voltage thereof, as will be described later.




reception unit 1031 to obtain informati on show ng the
conbi ned | oad and i nformati on show ng the transm ssi on
| evel which is transmitted (provided) via the
conmuni cati on medium 1003 fromthe transm ssion
device 1001 with the processing of the information
providing unit 1029, and supplies this to the
determining unit 1044. [0283] The determ ning unit
1044 determ nes the status of the reception device
1002 based on cal cul ati on d@8utts supplied - 121
S06P0887 fromthe conbined | oad cal cul ati ng uni tSCE®9287
and at |east one of the information show ng conbi ned
Lhoathan trdrakQr BaE | Ol r SIOWeAg ut-ER&SH &SI toN olueVaka i &
are supplied fromthe information obtaining unit
tn@4$ﬁzquui gatreent nebouing beéwessatlye cortegritionf signal

i ng proceSS|ng, based on the decided results

e%ﬁ%’f@ﬁe ﬁﬁé’naflﬁer%r“e%éﬂﬁnnurﬁéeaﬁwe 1@4@?tr§@ﬁpﬂpé§ t Hehe
s _det er m ni 9.r &S i ncl dln t he deci

PRt sepreranrnf St e MiglarhReL b D el megsarrreab s Lue
(0284 Thebandhi il PraCeRs! BonbiMdg M REAEQI s
processing relating to control of the reception unit

wdO8limecording to the status confirned by the status
confirmation unit 1034. The handling processing unit
[ADBE has a reception gain adjusting unit 1046, a

capaci tance adjusting unit 1047, and a nessage
di sphgycompinad®sead ¢cagsplating unit 1042 calculates the

combined load of the reception device 1002 and communication
medium 1003, to be described later, relating to the
reception of the reception device 1002, based on the
measurement value supplied from the current measurement unit
1041, and supplies the calculation results thereof to the
determining unit 1044.

[0282]

The information obtaining unit 1043 controls the
reception unit 1031 to obtain information showing the
combined load and information showing the transmission level
witich is transmitted (providedj via the communication medium
1003 from the transmission device 1001 with the processing
of the information providing unit 1029, and supplies this to
the determining unit 1044.

[0283]
The determining unit 1044 determines the status of the

reception device 1002 based on calculation results supplied




The reception gain adjusting unit 1046 adjusts
reception gain (reception sensitivity) of the

reception unit 1031, based on the status determ ning
results supplied from the determning unit 1044 of

the status confirmation unit 1034. Also, the

reception gain adjusting unit 1046 supplies the

status determining results supplied fromthe
determining wunit 1044 of the status confirmtion unit
1034 to the capacitanceadpdsting unit 1047. [0286]

122 S06P0887 The capacitance adjusting unit 104606P0887
controls the connection with each of the nmultiple
febmcthodesidorfli guad ncpldiiletiegephi o Gignald eketésode
1032 and the reception unit 1031, based on the status
oget ef i g foematign ssippiiinad mm1ne®el¢®b@pﬂ| onfogapation

gd&ustl_%%gplt 1046_ so as t.o_adjust the capaC|tance
Prine & SEhOR; yhat! oty 8de TRl igd dgopnehe

1 GPHPHN Gt 'o%@aqgﬂfg[pﬁﬂto%ﬁ Sopd'RE SARRCLt ance. ng

adjustlng - suppllés
né &8s 48y tQnR enlBS S A% LiiSH @350&'@551:4#)4%515@%2%3] tnd he

nmessage display unit 1048 "has a display such as an
dé€Djedinth sdilpl aysSra®SsagesnoOkhe NBGESrtih iheudser 1m
the display, based on the status determ ning results
sepippldedheypiathe deraviivdngerasiplist i imgluding 1044 .
%8%%; d#%%?&%?Eg%?éggléénkggﬁﬂ;%gaiggspgggeggzng unit 1035.
[0284]

The handling processing unit 1035 performs processing
relating to control of the reception unit 1031 according to
the status confirmed by the status confirmation unit 1034.
The handling processing unit 1035 has a reception gain
adjusting unit 1046, a capacitance adjusting unit 1047, and
a message display unit 1048.

[0285]

The reception gain adjusting unit 1046 adjusts
reception gain (reception sensitivity) of the reception unit
1031, based on the status determining results supplied from
the determining unit 1044 of the status confirmation unit
1034. Also, the reception gain adjusting unit 1046 supplies
the status determining results supplied from the determining
unit 1044 of the status confirmation unit 1034 to the

capacitance adjusting unit 1047.

{0286]




el ectric conductor, a representative exanple of which
is netal, such as copper, iron, alum num or the

like; a dielectric nmaterial such as pure water,
rubber, glass, or the like; or a conmpound materi al
havi ng the nature of both a conductor and a

di el ectric substance, such as an organism an

el ectrolytic solution of saltwater, or the like. Note
that the comunicati on nmedi um 1003 i s described here
as a user (human body) eof 12khe-transm ssion device
1001 .and the reception device 1002. --------- - S06P0887
123 SO6P0887 [0289] Fig. 36 is a diagram

i usier @bpBgi € dyecC QUi Al 9Ri t SHEE7TeRLA0081 4 Neifd g. 35
with an equivalent circuit. However, the equival ent
connectitor wikhgead6 @hltheshodsiphe eﬂ&nﬁn@@ssotonftguring
conmuni cation system 1000 relating to the present
thavertsriion AlebnkreMpsttaede AVddt apd iThe, rereption unit

t Fi 35 al | ud
bt 8 %%SFh%K%ﬁ%%egle%%mgé‘ﬁ%aﬁn%rsi?éh%%
+Rut o ﬁo@ng?f < it unfﬂ@Cf Ay, ago%gofd?us% the

escri ption rese I nven I on.

cafacithmde %@SHL§S£@J€&%\HnC%1%QQi dBS3Me0138851a5 Q eche
1053, Ctg 1054, and a conbined | oad cal culating unit

cdf@hicHtisncnadi med dozad eakeyl aiié nthpatiitah022admsstaimg -
Rtr 1056 and Vir 1057. [0291]
-unit 1047 supplies the status determining results to a
message display unit 1048.
[0287]
The message display unit 1048 has a display such as an
LCD, and displays messages or images to the user on the
display, based on the status determining results supplied
via the capacitance adjusting unit 1047.
[0288]
The communication medium 1003 may be configured of: an
electric conductor, a representative example of which is

metal, such as copper, iron, aluminum, or the like; a

dielectric material such as pure water, rubber, glass, or

the like; or a compound material having the nature of both a
conductor and a dielectric substance, such as an organism,

an electrolytic solution of saltwater, or the like. Note

that the communication medium 1003 is described here as a

user (human body) of the transmission device 1001 and the

reception device 1002,




The Vto 1051 represents a signal source generating the
transm ssion signal, and shows the elenents relating
to the signal output of the transm ssion unit 1011.

The Cte 1053 illustrates capacitance of the
transm ssion signal electrode 1012 as to the
comruni cati on nedium 1003. The Ctg 1054 illustrates

capaci tance as to the space (reference point 1055) of
the transm ssion reference el ectrode 1013. The

ref erence point 1055 referéddes an point of infinity
(virtual point) with the transm ssion reference S06P0887

el ectrode 1013 as the reference, for exanple. - 124
(8060887 [0292] The Rtr 1056 and Vtr 1057 of the
conbined load calculating unit 1022 illustrate a

confHigur @6i da 4 reésiwtaande luahdevigld mitee cpmftonication
neasuriﬁg%qurrent val ues flow ng between the
SYFEPR M éR &ignaf> f ¥t PEdEIDIRL &I iraivdiFi- ssHewever,

SHEETRAEIC UM U e

tHél H&ﬁan!J_Q:Wtqgn Q%i‘_’\&‘?rhddbe r(ey_\Qt?tln%‘CéJ q:g\ees pmésent

nmeasuring the electric potentia on both

1906t fn .t henr 88hst Ofio s, 1@58ctuallitey COHHY RREmLABEation
calculating unit 1022 cal cul ates the conbined | oad

. ~syetet iing Ftig.t A8 sigmailndlnarsnedshan:d rametrhéhacuthient
val ue and output |evel of the Vto 1051. [0293] Al so,
e%ﬁ‘éerrféc@ﬁ*loﬁﬁnlﬁeﬁ@e AP0 Putasmahs RNV CEENEARS N2D62,
Cre 1063, Crge1864, and a caonbj ned | oad cal cul ati ng

necessary to t escription of the present invention.
[0290]

In Fig. 36, the transmission device 1001 has a Vto 1051,
Cte 1053, Ctg 1054, and a combined load calculating unit
1022. This combined load calculating unit 1022 has an Rtr
1056 and Vtr 1057.
[(0291]

The Vto 1051 represents a signal source generating the
transmission signal, and shows the elements relating to the

‘signal output of the transmissicon unit 1011. The Cte 1053

illustrates capacitance of the transmission signal electrode

1012 as to the communication medium 1003. The Ctg 1054
illustrates capacitance as to the space (reference point
1855) of the transmission reference electrode 1013. The

reference point 1055 references an point of infinity

{(virtual point) with the transmission reference electrode

1013 as the reference, for example.




unit 1042. This conbined | oad cal culating unit 1042

has an Rrr 1066, Vrr 1067, Vro 1068, and SW 1069.

[0294] The Rr 1061 and Anp 1062 reference a resistor

and anplifier, respectively, and reference el enments

illustrating the signal detecting function in the

reception unit 1031 in Fig. 35. In other words, the

Anmp 1062 detects the reception signal by anplifying

and detecting the electric potential generated on

both ends of the Rr 1061 by-2éeceiving the signal. The

Cre 1063 shows capacitance of the reception - 12506P0887

S06P0887 signal electrode 1032 as to the

[68A#ALNI cati on medi um 1003. The Crg 1064 illustrates

capacitance as to the space (reference point 1065) of

t he Thec &3t AP et ffce 18PdcpEotlee aA@@8.netheéoadf er ence
int 1065 references.a point of infinity (virtua

ngﬂﬁiitwq e 15@%@&% TP PefeBl I SR 08dd TeaB3t aRCe
e e [0 = T s 068, of _ the conbj ned

PAeE SRR g arteiig S b vat de o G gRATboEeen

tﬁ@uf§£h§MHs§ﬂo@mﬁmgn§yréfﬂgtﬂaaetﬁ912r§ﬁﬁﬂgﬂéﬂgmqg¥hgﬁ
1002 for the purpose of calculating conbined |oad

reféadney dlecsirgdal 10 ETeptinoRthéhewSM406%e ehBiga€eSoad
a swtching circuit, which disconnects the connection

cM il atHerovig 110682 At catomeaisurenbbe whier int tvedues flowing
conbined | oad is not being cal cul ated. In _other words,

behecen 1068 BORNEEILS DAWEEASEREN R F1el A6 ChREC Rr
p&@gétﬁﬁﬂXH§D%B57 on both ends of the resistor Rtr 1056..

The combined load calculating unit 1022 calculates the
combined load relating to the signal transmission from the
current value and cutput level of the Vto 1051.

f0293]

Also, the reception device 1001 has an Rr 1061, Amp
1062, Cre 1063, Crg 1064, and a combined load calculating
unit 1042. This combined load calculating unit 1042 has an
"Rrr 1066, Vrr 1067, Vro 1068, and SW 1069.

[0294]

The Rr 1061 and Amp 1062 reference a resistor and
~amplifier, respectively, and reference elements illustrating
the signal detecting function in the reception unit 1031 in
Fig. 35. 1In other words, the Amp 1062 detects the reception
signal by amplifying and detecting the electric potential
generated on both ends of the Rr 1061 by receiving the

signal. The Cre 1063 shows capacitance of the reception




the conbined |load is being calculated. In other words,
the SW 1069 references an elenent for switching the
operating node of the reception device 1002 between
conmbi ned | oad cal cul ating node and normal node.

[0296] Also, the Rrr 1066 and Vrr 1067 of the
conbined load calculating unit 1042 illustrate a
configuration (resistance and voltneter) for
measuring current value flow ng between the reception
signal el ectrode 1032 and i@Beption reference

el ectrode 1033. In other words, the conbi ned | oack06P0O887
126 S06P0887 calculating unit 1042 can mneasure the

sCyRdEdlamlruas 1bamifig thehweesmbile dama ool eeliiadesody.
measuring the electric potential Vtr 1067 on both
ThadSrofl dtde id égs stare Rraapb@é6ancd hes dunttheedphoad
cal culating unit 1042 cal cul ates the conbined |oad
(Fefaisniy POLRRelSPYnaAL HhanSATSRT BN fredimrenee eleelermde

ue and out put |evel of the Vro 1068. 0297
L R B o e e R T sk, 2 Bhnthi €41 i on
. i i e _r.esi n maon he
LD WO chul R0 iR BhaneC AN RS- Shed 0F

elédtisddaati@sscapacid ange Lacaed between the
comruni cation nedi um 1003 and the space (reference

[(p%Ft 1084). The reference point 1084 references a
point of infinity (virtual point) with the .
-conirRi Faei botredi (rire1008bared Hevadefcedentating gmit 1042

iffégggg%es a signal source for flowing current to the
reception device 1002 for the purpcse of calculating
combined load relating to signal reception. The SW 1069
references a switching circuit, which disconnects the
connection with the Vro 1068 at normal times wherein the
combined load is not being calculated. In other words, the
Vro 1068 connects between the Rrr 1066 and Rr 1061 only when
the combined locad is being calculated. In other words, the
SW 1069 references an element for switching the operating
mode of the reception device 1002 between combined load
calculating mode and normal mode.

[0296]

Also, the Rrr 1066 and Vrr 1067 of the combined load
calculating unit 1042 illustrate a configuration (resistance
and voltmeter) for measuring current value flowing between
the reception signal electrode 1032 and reception reference

electrode 1033. 1In other words, the combined load




[0298] Note that the inpedance Zt and i npedance Zr
illustrate inpedance of the transm ssion device 1001
and reception device 1002, respectively, when vi ewed
fromthe reception device 1002 and transm ssion

device 1001. [0299] Hereafter, "stabilized

communi cation” is defined as "the ability to

communi cate wi thout regard to the positiona

rel ati onship (including electrodes) of the

conmuni cation nedi um 10631afAd-transm ssi on devi ce

1001 (or reception 127 SO6P0887 device 1002), S06pP0887
wherei n the comuni cati on nedi um 1003 and transm ssion
cdeyite iHd0hnf or 10 ex ety aRadaykCend ARredtevaMiéhi M dving
fixed distance range". For exanple, in the case of
bgeieerti ngeatWet abedtizetksc bymmaasatiranthepefiectBicm from
the transm ssion device 1001 and reception device
PabR-id ke 1%?111%@9&%1% cRdfedf UFELOTS 1 saATaRFaNYIfent

erej n t.abili zed, conmuni cati on" can be

b wh
e S heht do; BREE ot o ced che iR the
c&E}?ﬂ?éH a%sanrgfyﬁlgﬁq Jt%okh@ngl n%ﬁatsgﬁogeﬂmthe
et ween

1003 he condlt I st ance

cdiﬁﬁ?@ﬁ:t vanudeyhs es iz a@e}egoaﬁum&a«tﬂoonoaaedi um 1002
< 10 cm" both have been fulfilled. Note that the

[@fi Stlance at-which "stabilized comunication" can-be
made can be changed according to usage, such as an
arr !Eﬁgéh%m thgh &meilh 8¢ oand nire At088n of ahh pecorainiaatihe

ent g t .the transm ssion device 1001 and the
m?%;ﬂgb a%%?%;¥§ﬁﬁjge3ﬁ§tance components of the

communication medium (human body). BAlso, the Cm 1083
illustrates capacitance formed between the communication
medium 1003 and the space (reference point 1084}. The
reference point 1084 references a point of infinity (virtual
point) with the communication medium 1003 as the reference,
for example.

[0298]

Note that the impedance Zt and impedance Zf illustrate
impedance of the transmission device 1001 and reception
device 1002, respectively, when viewed from the reception
device 1002 and transmission device 1001.

[0299]

Hereafter, "stabilized communication" is defined as
"the .ability to communicate without regard to the positional
relationship (inciluding electrodes} of the communication

medium 1003 and transmission device 1001 (or reception




within 10 cm di stance fromthe comruni cati on nmedi um
1003 wth a given usage A, or wherein comunication
can be nade only in the event that the transm ssion
device 1001 and the reception device 1002 are within
5 cmdi stance fromthe communication nmedium 1003 wth
a given usage B, and so forth. [0300] Next,
description will be given for an exanple of a

conbi ned | oad cal cul ati on nmet hod usi ng the equival ent
circuit in Fig.. 36. [030%] 127128 S06P0887 In Fig.

36, the Ctg 1054 and Crg 1064 illustrate capacit &ie®0887
of the transm ssion reference el ectrode 1013 and

deapasi 1@NEg aset0ihhenspasmuah chheon agaptinon ovef grence
el ectrode 1033, respectively. These val ues becone an

tappsokd netreldpvicretO¥hl e regapdi essdexfidehd 002) are
communi cation environnment of the position and so

wibhih ffied dighanrssianye deviee apomiler inetbpt fote of
device 10Q2. Al.so, the Cte 1053 and Cre 1063

PTG 4t o SEaHbIT G COPTEAEAOB] hebo (Hbafibnf 667 dhie

' l.ec 1 j cat | i 0

P hanars Dol oiee T 20 FRCRELE A I dep? g

cbee@Pid-an osl geakue! epdy 0de 1032n dk GO MANILeakhLes

medi um 1003 (human body), respectively, "and so these
vwiateios "carbivaryd waetunibasédn bncd e« aratenicadti witen the

envi ronment such as the distance between a human body
candl tdadh "ddvitanceorbetineent zeppgnddvieut idnvisk LAl and

contact surface of the si%nal o
communication medium 1003 £ 10 c¢m"™ and the condition
"distance between reception device 1002 and communication
medium 1002 £ 10 cm " both have been fulfilled. Note that
-the distance at which "stabilized communication" can be made
can be changed according to usage, such as an arrangement
wherein communication can be made in the event that the
transmission device 1001 and the reception device 1002 are
within 10 em distance from the communication medium 1003

with a given usage A, or wherein communication can be made
only in the event that the transmission device 1001 and the
reception device 1002 are within 5 cm distance from the
communication medium 1003 with a given usage B, and so forth.
[0300]

Next, description will be given for an example of a

combined load calculation method using the equivalent

circuit in Fig. 36.

[0301]




el ectrode or the shape of the human body, and so
forth. Further, the Rm 1081 and Rm 1082 reference the
burden conponents of the human body, and so can vary
wi dely based on the comunication environnment such as
the positional relationship between the transm ssion
devi ce 1001 or reception device 1002 on the human
body. Al so, the Cm 1083 references capacitance of the
human body serving as the comunication nmedi um 1003,
and so the val ues thereof- BéBores an approxi mately
fi xed val ue regardl ess of the conmmuni cati on S06P0887
envi ronnent of the position and so forth of the
-t rarnsniresi.os6126he SRGPABB Y adevies IHXL ionukeeept i on
devi ce 1002. [0302] Now, the capacitance Cie 1053
chpapkthibet weerheheran swaisTiicss irefie ségral e lelotebiede0 189 12hd
and conmmuni cati on nmedi um 1003 and the capacitance Cre
IRt MR dShéCnERA THRCS i éPei BACcSR Tefeserotle

032 and ni cation diu 1003 vary based on the
HPRr A et e R BRCH v co THRG HEL e RAGRIEatt on
_ags%mal&% f@%d@ﬁ&@%ﬁgﬁ ARces &g %5%03&8%?%;1011

etween thé transm ssion reference el ectrode and

eSpacendref eirenae Pedti kB9, sbheosapasd t-arcer A l83i on
formed between the comrunication nmedi um and space
d¢veteridhEe opoiratepti8d )devdng tLhe2 capecid,ante Crg 10BN
formed between the reception reference electrode 1033
AR RPN Léflepbhrie qeoipdingoespavihrance obf theiently
t%%%%%iég?%%g%i%gg?g%f%éﬁ%%d&éagg2OgnérE%é%d%i%gggogrmégf%m

1003 (human body}, and the coupling capacitance of the
reception signal electrode 1032 and communication medium
1003 (human body), respectively, and so these values can
vary widely based on the communication environment such as
the distance between a human body and each device or the
facing direction of the contact surface of the signal
electrode or the shape of the human body, and so forth.
Further, the Rm 1081 and Rm 1082 reference the burden
components-of.the human body, and so can vary widely based
on the communication environment such as the positiocnal
relationship between the transmission device 1001 or
reception device 1002 on the human body. 2Also, the Cm 1083
references capacitance of the human body serving as the
communication medium 1003, and so the values thereof becomes
an approximately fixed value regardless of the communication

environment of the position and so forth of the transmission




to be fixed. Accordingly these values are defined as
predet erm ned constant nunbers which are fixed in
advance (can be known in advance). In other words,
with the equivalent circuit in Fig. 36, the val ues of
Cte 1053, Rm 1081, Rm 1082, and Cre 1063 change based
on status changes (changes in the conmunication
environnent). [0303] Now, the conbined | oad
calculating unit 1022 of the transm ssion device 1001
~cal cul ates the conbi ned l-odéd%f Cte 1053 and Rm 1081
by neasuring the Vtr 1057. However, here - 130 S06P0887
SO6P0887 the conmuni cati on nmedi um 1003 is

dswi£é Cignt loy kakgpt physdesaldey 100berei n the expressions
Cm 1083 >> Cte 1053 and Cm 1083 >> Cre 1063 hol d.
[AB8®] when the communication nedium 1003 is seen from
the transm ssion device 1001, the inpedance Zr of the

Rm 982 &hE PW?W%@@@C@OQ@O@W betwpghorkR.

Furt h wh t 10Q3 i s
PRI Posegtr ors TR s 0030 TRY ¢ilbtidcetiop Hratun

1bh8 oM tjh%sl:agﬁglﬁéxfébs 'EL%S hQB3deyl e HAQLcan Re

I gnored. Accordin the event of calculating the

reesbi nad digadl éﬁééﬁﬁdﬁhtﬂ®3@f§H§n&éﬁﬂdﬂld%Elbhemedlum
transm ssi on device 1001, this can be considered as a

180®sextk cibecridt oof té alilkdGhceRbetwdéibGadht ele1@b8, afinthe
1081, Cm 1083, and Ctg 1054, wherein by using a
C@@m@mﬁtwant@eﬁllemolro%%eamtetha apamd beinclki Atgeler 4l

tens i cofarads to several hundred plcofaradsl'%1
TRFRsA ol?f‘sélwfend*é]f’%rﬁ?féﬂnﬁsﬁlﬁ&vﬁﬁ%r%cec e SSppPoE&i Mt and

sggéénﬁf%fegnh 98§¢lnt 1055}, the capac1tance Cm 1083 formed
between the communication medium and space {(reference point
1084), and the capacitance Crg 1064 formed between the
reception reference electrode 1033 and space (reference
point 1065) vary a sufficiently small amount compared to
that of the Cte 1053 or Cre 1063, and so can be considered
to be fixed. Accordingly these values ére defined as
bredetermined constant numbers which are fixed in advance
(can be known in advance). In other words, with the
equivalent circuit in Fig. 36, the values of Cte 1053, Rm
1081, Rm 1082, and Cre 1063 change based on status changes
(changes in the communication environment).
[0303]

Now, the combined load calculating unit 1022 of the
transmission device 1001 calculates the combined load of Cte

1053 ‘and Rm 1081 by measuring the Vtr 1057. However, here




t he conbined | oad of Cte 1053 and Rm 1081 can be
calculated. [0304] Note that a cal cul ati on net hod
such as the above described can also be applied for
the reception device 1002. In other words, in the
case of calculating conbined load relating to
reception of the reception device 1002, this can be
considered as a closed circuit of R 1061, Rrr 1066,

Cr 1063, Rm 1082, Cm 1083, and Ctg 1064, wherein by
using a constant nunber -piéQiously determned in
advance as the approximte value of Cm 1083, the(6P0887
conbi ned | oad of Cre 1053 - 131 SO06P0887 and Rm 1082

thancheunsalcatl aheded {30503 Wsi B@rt hei LRI nedgkoad
thus cal cul ated, the transm ssion device 1001 and
phE@t@ﬂMth gbeireen 1002 wcarespépfiorm cldfty o> ptec®&8Ss npd
ropriate handling processing) relating to
C’{“r "SsiCER 6P OF el o lace ot mg-hio aoeunication

t t 0306 P
nE QT O hARAPFRD. T ObaSs: G el s e Snvast A0 EhaRe
J.I‘Elﬂ;@cﬂsﬁ{ges%' oBfl @HﬁlRﬁ?fldEﬁe atrlﬁagégé &pde \éle(:?()@f can be

capaci tance of e signal electr or adjusting

igesept. orugahar pfwidie ﬂz@c%@tnmaﬂl@@/mzﬁ rRiGRPAGHE ance
of the signal electrode. Al so, an arrangenent may be

se@adewireitéenreaepessageviisediL 802 ayEed: rielpatianget Dt tdi the
control thereof. [0307
Rm 1081 and transmission device 1001 can be ignored.
Accordingly, in the event of calculating the combined load
relating to transmission of the transmission device 1001,
this can be considered as a closed circuit of Vto 1051, Rtr
- 1056, Cte 1053, Rm 1081, Cm 1083, and Ctg 1054, wherein by
using a constant number {(for example, a value within several
tens of picofarads to several hundred picofarads) previously
determined in advance as the approximate value of Cm 1083,
the combined load of Cte 1053 and Rm 1081 can be calculated.
{0304]

Note that a calculation method such as the above
described can also be applied for the reception device 1002.
In other words, in the case o¢f calculating combined load
relating to reception of the reception device 1002, this can
be considered as a closed circuit of Rr 1061, Rrr 1066, Cr
1063, Rm 1082, Cm 1083, and Ctg 1064, wherein by using a

constant number previously determined in advance as the

approximate value of Cm 1083, the combined load of Cre 1053




At this time, an arrangenent may be nmade wherein the
handl i ng processing with the transm ssion device 1001
is performed based only on the comruni cation
environment (status) of the transm ssion device 1001,
or can be perfornmed based only on the comruni cation
environnent (status) of the reception device 1002, or
can be performed based on both of the comrunication
environment (status) of the transm ssion device 1001
and the comuni cation enviBbnaent (status) of the
reception device 1002. [0308] - 132 S06P0887 S06P0887
Simlarly, an arrangenent may be nmade wherein the

ahaneth i T pr-eeessi Og Wit elihe reception device 1002 is
performed based only on the comuni cati on environnent
(03¢t us) of the reception device 1002, or can be
performed based only on the communi cation environnment
(st dsdgp &het peabineghdapdstives dadwdatedl, the can be
tgerformad b%sed on, both of-the co ni.cat i

TG CCELST kIO 6Pct RECbT 4 fiSeian ibei &2 1001
p@PEL LD %o%%gggp;agaéléosggzx_n@[ﬂgégg?asﬁaté Mt Shg o rb8ssing)

reception ot her
ré M OrRtdOoR ch8kAl LN d Ot ReceFOIPMN &ali@RgeRYI fipnMeNt
(status) of the transm ssion device 1001 which is
ceamin qard chy ethher drirgsrstni ssi on device 1001 can be used
only with the handling processing of the transm ssion
[@@Q4 ke 1001, or can be used only with the

Processing is known for this handling processing such
as adjusting the transmissicon level of the transmission
device or capacitance of the signal electrode, or adjusting
reception gain of the reception device or capacitance of the
signal electrode. Also, an arrangement may be made wherein
a message is displayed relating to the control thereof.
[0307]

At this time, an arrangement may be made wherein the
handling processing with the transmission device 1001 is
performed based only on the communication environment
(status) of the transmission device 1001, or can be
performed based only on the communication environment
(status) of the reception device 1002, or can be performed
based on both of the communication environment (status) of
the transmission device 1001 and the communication
environment (status) of the reception device 1002.

[0308]




handl i ng processing of the reception device 1002, or
can be wused for the handling processing for both of
the transm ssion device 1001 and reception device
1002. [0310] Simlarly, information relating to the
conmuni cation environnment (status) of the reception
devi ce 1002 which is confirned by the reception
devi ce 1002 can be used only with the handling
processi ng of the reception device 1002, or can be
used only with the handl Fng3processing of the
transm ssi on device 1001, or can be used for theS06P0887
handl ing 133 S06P0887 processing for both of the
transmisaiop, deyifeah0heAUnd aRPIHaGR HRYEEE k2.
[0311] An exanple of specific flow of the

hgothimi gatocersicomitd]l theocessphiomiddvicendDdarasi on
for the conmmunication environment with the

Pephft drised @9]51’6??1 f@@ocpﬁlmpngca%iaon WIVE Tpament
(descrlbe gg 0311% ége connun catio 4
%‘Eﬁ’ﬁL}S&I &sEFH éle"é%ci'n? W't Iﬁ:a[“h © periorme

pdd o%ntgﬁvééﬁhﬁHﬁ%gt@%hl fgﬁﬁ%ﬂ 8%&% gh of the
re erenetot owchart I n t[

t +esrCiyEIWRl eabien ot r @l EEQC§§5;56}£E0%@W bagedt&e both
status confirmation unit 1014 of the transm ssion

oflethec eont®Olcebpidn raveritrbemehat Ust{0omaEi €aki on
environnent) of the

transmission device 1001 and the communication environment
(status) of the reception device 1002.

[G309]

In other words, information relating to the
communication environment (status) of the transmission
device 1001 which is confirmed by the transmission device
1001 can be used only with the handling processing of the
transmission device 1001, or can be used only with the
handling processing of the reception device 1002, or can be
used for the handling processing for both of the
transmission device 1001 and reception device 1002.

[0310]

Similarly, information relating to the communication
-environment {status) of the reception device 1002 which is
confirmed by the reception device 1002 can be used only with
the handling processing of the reception device 1002, or can

be used only with the handling processing of the

transmission device 1001, or can be used for the handling




transm ssion device 1001 in step Si. In step S2, the
handl i ng processing unit 1015 of the transm ssion
device 1001 perfornms handling processing according to
the confirmed status (comunication environnent) of
the transm ssion device 1001. Upon the handling
processing finishing, the handling processing unit
1015 perforns comruni cati on control processing.
[0314] Next, the detailed flow of the status
confirmation processing-exéduted in step Sl of Fig.
37 will be described - 134 S06P0887 with refergigd0887
to the flowhart in Fig. 38. [0315] 1In step S21, the
peuteenNingrEasubearNd £ Uthd th@AtmeeRi 60| Eevildee 1001 and
transm ssion unit 1011 to neasure the current, and
rsgppti@s davéaceale2t hereof to the conbi ned | oad
calculating wunit 1022. In step S22, the conbined | oad
[Béﬂﬁhlatlng unlt 1022 cal cul ates the conbi ned | oad
(Ce; 1053 and 81) Sgatln &0 transn1ssh on

P BI'i 2t “UPARE Y Ef S an

pr ocessi ng ased & T

céHQP$1§ﬁxkﬁ%s§ﬁ CHléﬁ'éHhé!ﬁ%%EE%oﬂhﬁh?Q%e E%mhﬂﬁlcatlon
deternmning unit 1024. In step 523, the determ ning

el torkidd detrr dhaesodhitishatus §gorsmIniopat ianrFig. 35
environnent) of the transm ssion device 1001 based on

wihe upjsisicedbedabeldwat i on results, determnes the -
necessary handling processing, and supplies the
[88LtlLis determining results including the information

the&gpf Lhng W t

e communlggtlon contrel processing to be
executed with the transmission device 1001 will be described
with reference to the flowchart in Fig. 37.

[0313]

Upon the communication control processing starting, the
status confirmation unit 1014 of the transmission device
1001 confirms the status (communication environment) of the
transmission device 1001 in step S1. 1In step S2, the
.handling processing unit 1015 of the transmission device
1001 performs handling processing according to the confirmed
status (communication environment) of the transmission
device 1001. Upon the handling processing finishing, the
handling processing unit 1015 performs communication control
processing.

[0314]
Next, the detailed flow of the status confirmation

processing executed in step Sl of Fig. 37 will be described




i nformati on show ng the conbined | oad which is
cal cul ated by the conbined | oad cal cul ating unit
1022, to the handling processing unit 1015. Upon the
processing in step S23 ending, the determ ning unit
1024 ends the status confirmation processing, returns
the processing to step S1 in Fig. 37, and executes
the processing of step S2 and thereafter. [0316]
Next, the detailed flow of the handling processing
executed in step S2 in Figl387-will be described with
- 135 S06P0887 reference to the flowchart in FigféF0887
39. [03171 |In step 541, the transm ssion | evel
wathus¢fargpnaoei ttolORS fUstdrantnés Whet het. or not to
control the transm ssion |evel, based on the status
[@életnmining results supplied fromthe determ ning

the event it is determ.nne

it. 1024, [ X
por (5T AEEBNEP! | S PROR PPN, erdp S5T chtFroLs
chbCcradgAnsm aslan. unid 1014, L8, controldied L, cgnaro
t he F d°on the status

transm ssi on [evel base S

sUBhEIdd R0 v S| EBerdd f RBE MBHKISned NARSIMC8SEANating
| evel control is performed according to the

usHtmuid at iIen seapi $2hTedte) coldpbne@nibay) calla@lating unit
processing in step 542, the transm ssion |evel

1887 ustligvd atesi £he 0esnsingsl ilesdi hEbe-netsomndeRar &A81 hg
the status determinping results supplied by the )
THER I oG TERPTL 18D GTOCEREIRY BUTET X i FHBRL iR t

c&Q%éhé“%%lh%? gggbég%% ﬂéga%h%ocalculation results thereof

to the determining unit 1024. In step $23, the determining
unit 1024 determings the Stétus {communication environment)
of the transmission device 1001 based on the supplied
calculation results, determines the necessary handling
processing, and supplies the status determining results
including the information therecf, along with the
information showing the combined load which is calculated by
the combined load calculating unit 1022, to the handling
processing unit 1015. Upon the processing in step $23
ending, the determining unit 1024 ends the status
confirmation processing, returns the processing to step S1
in Fig. 37, and executes the processing of step S2 and
thereafter.
{0316]

Next, the detailed flow of the handling processing

executed in step $2 in Fig. 37 will be described with




the capacitance adjusting unit 1027, along with
information reference the set transm ssion level, and
the flow proceeds to step 543. Also, in the event it
is determned not to performcontrol in step S41, the
transm ssion | evel adjusting unit 1025 omts the
processing in step 542, and supplies the information
referencing the status determning results supplied

by the determning unit 1024 of the status

confirmation unit 1014 andBRe-conbi ned | oad to the
capaci tance adjusting unit 1027, along with S06P0887
information referencing the set transm ssion |evel
ré¢tlefandd tealthe flovdea=t 136 Fi06PI887 transm ssion

| evel is not set), and the flow proceeds to step S$S43.
[P881B] In step $43, the capacitance adjusting uni t
1027 de ernj, ether or npt to cantraql th

capdd) SERRoS Py HeF BerRBSASLHe (e hle megSr b Wi 1025

Jc@f}ﬁ o w#g{ﬁeéngrtrg% g%%%%@%fth?@ i 'S%TS%QQIg’level,

ase st at us resul Su

phbed tdrANHE $8L00s | Vel rnadiiust -agu U tsuplgﬁa%d @BQm' the
the event it is determned to performcontrol, the

détomiprioceeds tt D084 eparsd4n the évats i S SisOReiB i A€ ko
is controlled to control the connection with each of

p@h@rmnﬂotrﬁtgpé, eteet Flote Procrtigurd neLarhd 42r ansdi Blsé on
Si gna el ectrode_ 1012 and the_transm ssion unit 1011

tfﬁéﬁﬂf%ﬁﬁgphénlEt%R{% et ERiFALhE red T roandhadj ust s

t%%rﬁ %%%%'t g%&%as Sof LSO SRl O gnah; jhectrods
(in other words, transmission level control is performed
according to the communication environment). Upon ending
the processing in step S42, the transmission level adjusting
unit 1025 supplies information referencing the status
determining results supplied by the determining unit 1024 of
the status confirmation unit 1014 and the combined load to
the capacitance adjusting unit 1027, along with information
reference the set transmission level, and the flow proceeds
to step S543. Also, in the event it is determined not to
perform control in step 541, the transmission level
adjusting unit 1025 omits the processing in step S42, and
supplies the information referencing the status determining
results supplied by the determining unit 1024 of the status
confirmation unit 1014 and the combined load to the
capacitance adjusting unit 1027, along with information

referencing the set transmission level {(default value if the




conmuni cati on nmedi um 1003 (in other words, perforns
capaci tance control according to the communi cation
envi ronnent). Upon ending the processing in step S44,
the capacitance adjusting unit 1027 supplies the
status determining results, information show ng the
conbi ned | oad, and information show ng the
transm ssion |level to a nessage display unit 1028,
and the flow proceeds to step S45. Also, in the event
it is determned not to petfBrmcontrol in step $43,
t he capacitance adjusting unit 1027 onmits the S06pP0887
processing in step S44 and supplies the status
tdetenissiory leveld7is SOBPGERT, meduths,flia prortidn to
showi ng the conbi ned | oad, and information show ng the
SteRNshission level to a nmessage display unit 1028,
[@Snghe flow proceeds to step S45. [0319] In step

t he nessage display unit 1028 determ nes whet her

or t di.gp! S t

det arnibrRg r RS FRRSEIERENA M ol L
dé&%iﬂﬂﬂdﬂ]wh%ﬁhbr1@£ZuﬂﬁQ@ anEPSleWKH“cdﬂéch%ance formed

determined to perform display, the flow proceeds to
betwegeb4be amdnapssages sdgnail nagest arsde dicdpl ayedtio t he

user on a display not shown, based on the status
CorErEfatileg W@@HP@SlOQanbéﬁh@roﬁwﬁhﬁsStamW§pﬁayetmlnlng

nesggges accordin to t he conmuni cati on environnent

ETpEt FOPREdST UhorEn frRGSPheS HPb ks ng R tShgpinit

580, A s e AR s L gl
thOadh,ow proceeds to step 544, the transmission unit 1011 is
controlled to controllthe connection with each of the
multiple electrodes configuring the transmission signal
electrode 1012 and the transmission unit 1011 based on the
status determining results, and adjusts the capacitance of
the transmission signal electrede 1012 as to the
communication medium 1003 (in other words, performs
capacitance control according to the communication
environment). Upon ending the processing in step S44, the
capacitance adjusting unit 1027 supplies the status
determining results, information showing the combined load,
and information showing the transmission level to a message
display unit 1028, and the flow proceeds to step S45. Also,
in the event it is determined not to perform control in step
543, the capacitance adjusting unit 1027 omits the

processing in step S44 and supplies the status determining




and informati on show ng the transm ssion |evel to the
nmessage display unit 1028, and the fl ow proceeds to
step S47. Also, in the event it is determ ned not to
perform di splaying in step S$S45, the nessage displ ay
unit 1028 omts the processing in step S46, and
supplies the status determning results, information
showi ng the conbi ned | oad, and information show ng
the transmssion level to a information providing
unit 1029, and the flow préééeds to step 547. [0320]
- 138 S06P0887 In step 547, the information S06P0887
providing unit 1029 determ nes whether or not to
rpravide infloomabidwrshdesed thr coheisddtivaddetrdni ni ng
.results supplied via the nessage display unit 1028,
1B RATRH e ngyhflgi the S rgeseigrhed tovelprteviadaessage

L nf or mati.on e fl roceeds to step S48, and the
PP obRT Aaf G JB8BroPrets Ty oo oo
(befef mation indicating the combined |oad and

information indicating the transm ssion |level to the

r ecept is@8pdews Ca-hb0@R sbhfe 08 NEF1 a WS, 1bPE U iARes
relating to the communi cation environnent 1is
wipeovided) notpon @diilay thecpsagessddygl ion shepsofBys t he

i nformati on providing unit 1029 ends the handling
d%ﬁ%ﬁ%%ﬂﬁnﬁgFQS%#ﬁﬁeﬁﬂﬂphiﬁé goAmie cerrasi teoneradjusting
BEO Y o s Dol Lo Step 82 L0 g
AR 0 DO OA L8P BAL e i ST
images are displayed to the user on a display not shown,
based on the status determining results. (In other words,
display of messages according to the communication
environment 1s performed.) Upon ending the processing in
step S46, the message display unit 1028 supplies the status
determining results, information showing the combined load,
and information showing the transmission level to the
message display unit 1028, and the flow proceeds to step S47.
Also, in the event it is determined not to perform
displaying in step.S45, the message display unit 1028 omits
the processing in step 3846, and supplies the status
determining results, information showing the combined load,
and information showing the transmission level to a
information providing unit 1029, and the flow proceeds to

step S47.

1 [0320]




548, and ends the handling processing. [0321] By
perform ng each of such processing, the transm ssion
devi ce 1001 may be arranged such that the user can
easily perform appropriate comruni cation setting
according to the conmmunication environnent. [0322]
Next, the processing of the reception device 1002 wi ||
be descri bed. The conmuni cati on control processing by
the reception device 1002 is simlar to the case of
the - 139 S06P0887 tramsAir§sion device 1001
described with reference to the flowchart in Fig.S&#£0887
so the description thereof will be omtted. [0323]
HowelrerstepnSthe Taselrdfortiaeipecepiviciindevinée 1092, in
t he event of perform ng conmuni cation contro
dﬁFa’éIéJs%%gvhetgﬁé swrl%@q:m@éretig m@m&rﬁr@@sbbéev\e@n
th% t ﬁ%ﬁ and and ches the operation
v reé@éaw%nre cé% 54 5 oritien a8 SF
d?@ﬁfnyL1QP169§e aggsgﬁithéw%§gntaftefé”&éé%f%;negt | ed

W of the stafus ~confirmation pfocessi ng execu @d

pkBvsd€epindlorWakliohe tilesEIduded oWt Els red esrt%@,cg4§o Lh& the
flomchart in Fig. 40, with a case where

tr&EEmﬁS&mbndﬁmutel&DDZMEXE@W&G&lé@eUDQQﬁﬁumbcahEOBmatlon
control processing in Fig. 37.
indicating the combined load and information indicating the
transmission level to the reception device 1002 (in other
words, information relating to the communication environment
is provided). Upon ending the processing in step S48, the
information providing unit 1029 ends the handling processing,
‘and ends the communication control processing by returning
the flow to step 82 in Fig. 37. Also, in the event it is
determined not to provide information in step S47, the
information providing unit 1029 omits the processing in step-
548, and ends the handling processing.
[0321]

By performing each of such processing, the transmission
device 1001 may be arranged such that the user can easily
perform appropriate communication setting according to the
communication environment.

[0322]

Next, the processing of the reception device 1002 will

be described. The communication control processing by the

reception device 1002 is similar to the case of the




[0325] Upon the status confirmation processing being
executed, the current neasurenent unit 1041
determ nes whether or not to calculate the conbined
load in step S61. In the case of calculating the
conbined load with the reception device 1002, the
current neasurenent unit 1041 determ nes to cal cul ate
t he conbi ned | oad, advances the processing to step
562, nmeasures the current, and supplies the neasured
val ue thereof (current vall#€)-to the conbined | oad _
calculating wunit 1042. - 140 S06P0887 [0326] |$P6P0887
step S63, the conbined | oad cal culating unit 1042
teahsul 84 e tdeerieend 0eddd vad beCr 814063 pantkrida 1082)e
based on the current val ue supplied fromthe current
fheushaemeimt Figi-t 371044, tlandlesiogipt bon prlvoeeds widlsbep
564. Also, if it is deternm ned not to calcul ate
Bohbtthed | oad in step S61, the current neasurement
[ngg 1041 advances the processing to step 564. [0327]
n slep 564, the information obtaining 1043 determ nes
whetipgle vk, Noh the Ldorrtihon. supnligd LMt 0802, in
transm ssi on device 1001 (information Indicating
thenpirared ofl @adrapdihff esiminieati sl €atd g WrarssbssgON
| evel ) has been obtained. If it is determ ned that
‘thheSW nf@Ewicnorchastibediro diotEdi hetwed¢mechenfRandbb6nand

obt ai ning unit 1043 advances the
Rr 1061, and switches the operation mode of the reception

device 1002 to combined load calculation mode.
[0324]

Next, an example of detailed flow of the status
‘confirmation processing executed in step S1 will be
described with reference to the flowchart in Fig. 40, with a
case wherein the reception device 1002 executes the
communication control processing in Fig. 37.

[0325]

Upon the status confirmation processing being executed,
‘the current measurement unit 1041 determines whether or not
to calculate the combined load in step S61. In the case of

- calculating the combined load with the reception device 1002,

the current measurement unit 1041 determines to calculate
the combined load, advances the processing to step 562,
measures the current, and supplies the measured value
thereof (current value) to the combined load calculating

unit 1042.




processing to step 565, confirns the conbined | oad
calculated wth the transm ssion device 1001 and the
transm ssion | evel value set by the transm ssion

devi ce 1001, and advances the processing to step S66.
Also, if it is determned that the information is not
obtained in step 564, the information obtaining unit
1043 omits the processing in step S65 and the fl ow
proceeds to step S66. [0328] |In step 566, the
deternmining unit 1044 deteidPnes the status of the
reception device 1002 (communication - 141 S06POBBF0O887
envi ronnent), based on at |east one of the val ue of
[6B8nB] ned | oad (reception device side) supplied from
t he conmbined | oad calculating unit 1042 and the

i nf drmmetteanSE# nf*d?@ra?tqH@ﬁnﬁél é@Mg:atJ@ud@rmmednmabMir

ct ansni ssion | evel) fromthe transni ssion
a

Fiberomofe eaaﬁl%% é§§?nb°§1’ﬁ a%‘%éiﬁ“ 3662&nkrtRy on
1,104 det
thBe Al g “Qlf’%le%df RGe pFtesns F <anrrretoasc
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processing to step Si in Fig. 37, and executes the
dptenessidgotl tS2canchidies eahbehed [ D32P]in Nekp £bA} the
Wi th the above, for exanple, an arrangenent nmay be
Cyarkn Whineesiumemhet prode d$idig alnastepstiB6 o racd s S6bg ar@
%%%forned prior to the processing in steps S61 through
s ereby if the information is determned to be

[8§£%ined in
In step 8564, the information obtaining 1043 determines
whether or not the information supplied from the
transmission device 1001 (information indicating combined
load and information indicating transmission level) has been
obtained. If it is determined that the information has been
obtained, the information obtaining unit 1043 advances the
processing to step S65, confirms the combined load
calculated with the transmission device 1001 and the
transmission level value set by the transmission device 1001,
and advances the processing to step $66. Also, if it is
determined that the information is not obtained in step S64,
the information obtaining unit 1043 omits the processing in
step S65 and the flow proceeds to step $66.
[0328]
In step 566, the determining unit 1044 determines the

‘status of the reception device 1002 (communication




step S64 and the processing in step S65 is perforned,
the processing in steps S61 through S63 is omtted
and the flow proceeds to step 566, and if the
information is determined to not be obtained in step
S64, the flow proceeds to step S61, whereby the
processing is advanced to step S66 after the
processing in steps S61 through S63 are perforned.
[0330] Next, a detailed flow exanple of the handling
processi ng which is executédlin step S2 when the
reception device 1002 executes the comrunicati orf06P0887
control processing in - 142 S06P0887 Fig. 37 will be
edescontad )W bhseéf @t entca dsett baef bowahantaliue oFi Geméilned
[0331] In Step 581, the reception gain adjusting unit
-19gd 6 (refardrimnndsvivethiale osuppilied Lom rtdle thebined load
reception gain, _based on the status determ ning
C?gg‘ﬁfﬁ%“g% HtedftordRd rde deferrihiony Wmter1eRion and
Lf 11 1S determ to, perform control, the flow,
rhlabind 34 EEPIROEA BE e hpf SR A e 1o g e
£EORtHIR 119dnsARds L oe dRGRRE h8R1 91 fhdis ﬁ%ﬂb&ekgﬁging in
based on the status determning results (in other
st 0566 e@ihbpl the pardrarinedgl 0kit eoppt isOPpYaLs the
according to the communication environnent). Upon the
derexreigsingg repustepti882ofendi e hamellriecepirboasgmq unit
adj usting unit 1046 su%plies.the status determ nin
19%%5“@(@53 GBfI PRULYY SnfHErgELl er R TRIRFS 101 t eI Hfthe
t he sLatu%ocggéirg?tjogvunig 1034 .to the
P in Fi 7

processing qg. ; and executes the
processing of S2 and thereafter.
[3329]

Note that with the above, for example, an arrangement
may be made wherein the processing in steps $S64 and S65 are
performed prior to the processing in steps S61 through S63,
-whereby i1f the information is determined to be obtained in
step S64 and the processing in step $65 is performed, the
processing in steps S61 through 863 is omitted and the flow
proceeds to step 566, and if the information is determined
to not be obtained in step S64, the flow proceeds to step
S61l, whereby the processing is advanced to step $66 after
the processing in steps S$61 through S63 are performed.
[0330]

Next, a detailed flow example of the handling
processing which is executed in step S2 when the reception

device 1002 executes the communication control processing in




capaci tance adjusting unit 1047, and the fl ow proceeds
to step S83. Also, if it is determned not to perform
control in step S81, the reception gain adjusting
unit 1046 omts the processing of step S82, and
supplies the status determning results supplied from
the determning unit 1044 of the status confirnmation
unit 1034 to the capacitance adjusting unit 1047, and
the flow proceeds to step 583. [0332] In step S83,
t he capacitance adjusting @&A£t-1047 determ nes
whet her or not to control the capacitance formed SO6EH887
S06P0887 between the reception signal el ectrode 1032
Fapd 3heviddmendeatt tredredittnr:083enbased toe trhewshattiSin
determning results supplied via the reception gain
Fadj usting 1046, and if it is determned to perform
[ﬁggifol, the flow proceeds to step S84, the reception

rt’ 1031 is controlled to control the connections

Wty eagh ol he il iple el ectrodes confiouring ¢ he

reception signal €l ectrode

qdet BfiidY REeERSH! 45 nANd I RenEAPRCIHANGR P 1bACgain,
reception signal electrode 1032 to the communi cation

baged wn the03thsuadjatsdeining otbertvgplicantoph ©fe
capacitance is perfornmed according to the
deorrruimiiogt roht eh¥4 4 ormehtl)f. itpbs dermdimigetihéo perform
processing in step S84, the capacitance adjusting
ComFEOlr0FnCs Y i R FaRslss et GECRet B mithiengeFeRbien tenit
. message. di spl a nit 1048, ,and the fl ow proceeds
i 4L aRE0 o | b Pk
o b oagast faf L™ Hhey xEEeRLt & a1 R0 LOPBr L Thr m
O IR chl St8PuS8termining results (in other words,
control is performed for reception gain according to the
communication environment). Upon the processing in step S82
ending, the reception gain adjusting unit 1046 supplies the
status determining results supplied from the determining
unit 1044 of the status confirmation unit 1034 to the
capacitance adjusting unit 1047, and the flow proceeds to
step 883. Also, if it is determined not to perform control
in step S81, the reception gain adjusting uwnit 1046 omits
the processing of step S$82, and supplies the status
determining results supplied from the determining unit 1044
of the status confirmation unit 1034 to the capacitance
adjusting unit 1047, and the flow proceeds to step $83.
[0332]

In step S83, the capacitance adjusting unit 1047

determines whether or not to control the capacitance formed




the capacitance adjusting unit 1047 omts the
processing in step S84, supplies the status
determining results to the nessage display unit 1048,
and the flow proceeds to step S85. [0333] In step
S85, the nmessage display unit 1048 determ nes whet her
or not to display nessages, based on the status
determining results supplied via the capacitance
adjusting wunit 1047, and if it is determned to
performdisplay, the procédsing is advanced to step
S86, and nessages or inmages to the user are di spfGar$87
on a display not shown. (In other - 144 S06P0887

baowesn displeaypafionessagels deecatddaglod tael the

conmuni cation environment is perfornmed.) Upon endi ng

Cpﬁ@uﬁ¥%ﬁﬁ¥ﬁﬂ mgdiipm $Pep. I8@edt e hbss%@ﬁiuﬁsﬁﬂtaymuang
ﬁﬁﬁends the handling processing, and ends th
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586, - and ends the handl i ng processing. [0334]
thecepinart iden aethO82cHayf h@cantangee Sémttrbabs by
perform ng each of such processing, the user can
ceadiyyrinmerther reappt bpr i sittmadorheoi cadé o Xebbisad on the
accordlng to the communication environnment. Al so, the

SF%E‘éi)t Vrr e 1092 t HarndakBe corpRM G0 R fsBRE i ngs
are su nce wth the

whi b
r%%é %¥%a1 ﬁ@ F%ﬁﬁ%%ﬁ%% aggd %% communlcatlon medium

1003 is adjusted (in other words, control of capacitance is
performed according to the communication environment). Upon
ending the processing in step S84, the capacitance adjusting
unit 1047 suppliés the status determining result to the
message display unit 1048, and the flow proceeds to step S85.
Also, 1f it is determined not to perform control in step 583,
the capacitance adjusting unit 1047 omits the processing in
step 884, supplies the status determining results to the
message display unit 1048, and the flow proceeds to step S85.
t0333]

In step 585, the message display unit 1048 determines
whether or not to display messages, based on the status
determining results supplied via the capacitance adjusting
unit 1047, and if it is determined to perform display, the
processing is advanced to step 586, and messages or images

to the user are displayed on a display not shown. (In other




information supplied fromthe transm ssion device

1001. [0335] In other words, in the case of this
comuni cation system 1000, for exanple as illustrated
in Ain Fig. 42, the transm ssion device 1001

. perfornms self-state confirmation processing 1101 for
confirmng the status (conmunication environnent) of
itself (the transm ssion device 1001 itself), and
performnms adjustment processing 1102 according to the
processing results thereof 144nd i ndependent fromthis
the reception device 1002 perforns self-state SO06P0887
confirmation 145 S06P0887 processing 1111 for

woods] rdd sgldvhe fsmat sisgd € oraasiidiali 8 €y idammeitht 0bn
itself (the reception device 1002 itself), and

SpEi forpen adjsu e armnedt oc e Siomg ehdl 29 ath mdiorg ssong hén

roce gin results thereof. Thus, the transm ssion
sHERT S5/ 101 TAA8A PR UG devFes04BoRnenisehrBRhino
] t rocessi,ng according.to the communication
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processing with other devices. Further, in the case

meharge h spdayunitat 1 48 emiitsotrenprofesming dnestep S86, -
t hereof worsens, the other device can appropriately

angj tRYS e DABAMMAY RHIHFSBAGeessi ng wi t hout bei ng

[Qggi enced thereby, and so for exanple in a case

erein transm ssion/reception processing is

perﬁ%@”@@c@ﬁtlgﬁfﬁ%éybe 1002 may be arranged such that by

performing each of such processing, the user can easily
perform appropriate communication setting according to the
communication environment. Also, the reception device 1002
can make communication settings which are suitable in
accordance with the communication environment, based on
information supplied from the transmission device 1001.
[0335]

In other words, in the case of this communication
system 1000, for example as illustrated in A in Fig. 42, the
transmission device 1001 performs self-state confirmation
processing 1101 for confirming the status (communication
environment) of itself {(the transmission device 1001 itself),
and performs adjustment processing 1102 according to the
processing results thereof, and independent from this the

reception device 1002 performs self-state confirmation




nore devices (transm ssion device or reception
device), the worsening of the communication

envi ronnent can be prevented from needl essly

i nfluenci ng other devices. [0336] Also, an
arrangenent may be made for exanple wherein the
comruni cati on system 1000 perforns infornmation

provi ding processing 1121 for the transm ssion device
1001 to transmt information relating to the conbi ned
| oad or transnission |evellt>as processing results of
the self-state confirmation processing 1101, to 330887
reception device 1002, as shown in - 146 S0620887
PFpgesdlly 10337pr Confiespondithg boatid S(ccr@nteaepén on
devi ce 1002 executes information obtaining processing
e&‘.tzlzonfﬂﬁ:fttdu ®$ 1taebf nethicoracepat Phgde ol ashd 08anbiaett) .

or transm ssion |evel thereof and perforns
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processing while there is no need for each device to perform
communication processing with other devices. Further, in
the case that the communication environment of only one
thereof worsens, the other device can appropriately adjust
the communication processing without being influenced
thereby, and so for example in a case wherein
transmission/reception processing is performed on three or
more devices (transmission device or reception device), the
worsening of the communication environment can be prevented
from needlessly influencing other devices.

[0336]

Also, an arrangement may be made for example wherein
the communication system 1000 performs information providing
processing 1121 for the transmission device 1001 to transmit
information relating to the combined load or transmission
level, as processing results of the self—sfate confirmation

processing 1101, to the reception device 1002, as shown in




1001). [0339] Although description has been nmade
regarding a conmmunication systemconfigured with a
transm ssion device and a reception device,
arrangenments may be made not restricted to this, and
a conmmuni cati on systemconfigured wth nmultiple
comruni cati on devi ces capabl e of comruni cati on
exchange may be used. [0340] Fig. 43 is a diagram
show ng anot her configuration 147 S06P0887 exanple
of a communi cation system £é6whi ch the present
invention is applied. [0341] The conmuni cati on SP$PeAt7
1200 shown in Fig. 43 is a comunication system
Fismer4&dm a comruni cation device 1201 and a

comuni cati on device 1202 perform conmuni cation via a
[@&¥huni cation medi um 1003 (human body), and is a
conmuni cati on, system wherein there is no need to
conﬁ°§6F§p%ndJé}%§?éU t&lllnschltle WS GRp i ePefigntee 1002

trod t {
BRI L HE: T GHRanY o= 58 B4PTyoBEFIER mec
1§f5¥%$&ﬂaﬁ @éfgéqﬁﬁ'¥$ %%%nébﬁbYﬁéﬁtfH%d %Eggggnsm1551on

el ectrodes. That 1s to say, the communication system

14240 th®rac€ PNARI et icathsS ¥ah 885 WY 1 oReEEQRYB1123 based
communication wth the sane nethod as that of the

o oreuvirc At Ebne s ygte mnfe@mas homnt hardeifg orl thélop eoddrating
t he configuratlon portions which

results of the self-state confirmation processing 1111.
[0338]

Thus, the reception device 1002 can perform adjustment
.processing 1123 not only for the communication environment
of the reception device 1002, but also considering the state
of the transmission device 1001 (adjustment processing can
be performed appropriate to the communication environment of
both of the reception device 1002 and transmission device
1001).

[0339]

Although description has been made regarding a
communication system configured with a transmission device
and a reception device, arrangements may be made not
restricted to this, and a communication system configured
with multiple communication devices capable of communication
exchange may be used.

- [0340]

Fig. 43 is a diagram showing another configuration




are the sanme as the communi cation system 1000 in Fig.
35 have the sane reference nunerals. [0342] Wth the
communi cati on. system 1200 in Fig. 43, the

comuni cation device 1201 is basically configured of a
conbi nation of the transm ssion device 1001 and
reception device 1002 shown in Fig. 35. In other
words, the comunication 1201 has both of a

transm ssion unit 1011 and reception unit 1031.
However, the conmmunicati onldévice 1201 has only one
shared configuration with the transm ssion - 148 S06r0887
S06P0887 device 1001 and reception device 1002. In
epbhele woff ds cohenitaahsimsssiten vai thildd kmngreesspti on
unit 1031 are connected with a shared signa
igreet¥odesi2prland.- a shared reference el ectrode 1212
ggg signal electrode 1211 corresponds to both of the
[ h5mi ssi on signal electrode 1012 of the

ol cotPoaaripSSH £, Rk ot drisiar Bt Poee 312 =

cERREESRANTS %gsggﬁhwhéﬁeﬂ%h% LERRSI Ssi @%@@E@nf§?# and

el ectrode 1013 of the transm ssion device 1001 an

at bemmmecepition detecencm? pkeebradeoddd Rftibhevia a
reception device 1002. [0343] Note that the signa

celrpgtiapdd o2 médawd T &feriGnoen kbéetr cdel 1212 shown in
Fig. 43 may be configured with nultiple electrodes (a

CHRGIP- Gt 1eoRe £V P BRR ST AN §RELE niano d1aesy tencanfigire a

c éggéug%réﬁgg 85?&?'§%fé@¥%c%rgf531§§'é§1 %%hrstable
communication processing unaffected by the environment can
be easily performed simply by exchanging signals via the
signal electrodes. That is to say, the communication system
1200 is a communication system which performs communication
with the same method as that of the communication system 100
shown in Fig. 1. Noté that the configuration porticns which
are the same as the communication system 1000 in Fig. 35
have the same reference numerals,

[0342]

With the communication system 1200 in Fig. 43, the
communication device 1201 is basically configured of a
combination of the transmission device 1001 and reception
device 1002 shown in Fig. 35. 1In other words, the
communication 1201 has both of a transmission unit 1011 and
reception unit 1031, However, the communication device 1201

has only one shared configuration with the transmission




1011 or reception unit 1031 can control the connection
(connection and di sconnection) wth each of the
multiple electrodes configured as the signa

el ectrode 1211 or reference electrode 1212. In other
words, by controlling the connection with each

el ectrode, the transmssion unit 1011 and reception
unit 1031 can control the surface area of the

el ectrodes (for exanple, the area that the signa

el ectrode 1211 is in contadt#8with the conmuni cation

medi um 1003), that is to say, the transmi ssion HHGP0887
1011 and reception unit 1031 can control the

deapeei 1@Ncandf rebeptdkth BA6RR8RT0O2 el ent rcates. whlodie, the
that an arrangenent may be nmade wherein the signa
teppER VUM 201 tahel T G efegeptid en ekl rlddd 22¢2corpected

each caonfigured with one el ectrode. [0344] Also the
“C im0 801 Ol P Kad 2ohenhh Wrrgd reference

eg%%%egg{ﬂlaq S&'ﬁéu irggnoaqf ierlréac'i:ixgge uﬂ]{l ]f%)]f%eggl%%é‘s to

ion handli processing un

bSORTRHI GAL ItQAnSHas orf AfgnbNBLE 08 HhHd 154240kSthe
arranged in a conbination configured by a status
teamdmismitdnodeuded N4 andndhst atospicion! isigakil 08l et fode
1034, and has one each of a current nmeasurenent unit
19321, arsbriiensd £ & verk & &l ledtaridagl 2 Uhi¢ozk22Ronds to both
information obtaining unit 1223, and deternmining unit
of JBhe YIFRASTSSTHR reRcengasarerdtl Ui PL15be

tggﬂégf §¥E%Sdggiége1001 and the reception reference

electrode 1033 of the reception device 1002.
[0343]

Note that the signal electrode 1211 and reference
electrode 1212 shown in Fig. 43 may be configured with
multiple electrodes (a group of electrodes) arranged in an
array on a flat surface, for example. The transmission unit
1011 or reception unit 1031 can control the connection
{connection and disconnection) with each of the multiple
electrodes configured as the signal electrode 1211 or
reference electrode 1212. In other words, by controlling
the connection with each electrode, the transmission unit
1011 and reception unit 1031 can control the surface area of
the electrodes (for example, the area that the signal
electrode 1211 is in contact with the communication medium
1003), that is to say, the transmission unit 1011l and

reception unit 1031 can control the capacitance of the




current nmeasurenment unit 1021, neasures the size of
current (current value) flow ng between the signa
el ectrode 1211 and reference el ectrode 1212 using the
signal source in the transm ssion unit 1011, and
supplies this to the conbined |oad calculating unit
1222. The conbined |l oad calculating wunit 1222
corresponds to the conbined | oad cal culating unit
1022, cal cul ates the conbined | oad based on the
measurenent results suppl ild@ fromthe current
measurenent unit 1221, and supplies the cal cul at3@P0887
results thereof to the determning wunit 1224. The
eilator o@dd 0N NolkatNkBOan M irahd2Re 60 19 N AGide ¥BOrein
SO6P0887 to the information obtaining unit 1043, and
thensiotsl tectecdpt 100l tmid the3teferabtaialadigode 1212
i nformati on show ng the conbined |oad and the
arRf 6?%&%15%@%@1%@&% &1$FtE8ddn |1 evel which is
[ﬁggnged fromthe other conmunication device 1202,
upplies this to the determning unit 1224. The
det e[y NiRg Hiihiburkidt 100 a@wegdﬁzdlo &ta%e gst ELOL L NG,
unit 1024 or the determning unit et erm nes

cbitBusi @tisnoktathe €OMMIMEabhoAndeviter k2l sbased on
at least one of calculation results supplied fromthe

coomih etk ilopatiand al cul mtdarg singt ud222121dnd trhe
i nformati on show ng conbi ned |oad and information
C@H%M%#ﬁfﬁ%@&n§ﬁﬁ§§?o@Pﬂ%ﬁRﬂaﬁéeﬁpPﬂb@ 1%}k%mst keranged in a
@% |on o?talnl unlt 1223, and. deci.des the
R “e%as ] EGR éﬁ‘tlr? hh FPRYS pF O eSS O aBEE b4

=hfics el erlned g@f&mﬁl {13088 - a8 8L d NG ASLERTLEI N0
uni t 12 suppTles the status’ detern1n|ng resul t's

-chB@éﬂEMME&shB@ment unit 1221, combined load calculating

unit 1222, information obtaining unit 1223, and determining

unit 1224.

[0345]

The current measurement unit 1221 corresponds to the
current measurement unit 1021, measures the size of current
(current value) flowing between the signal electrode 1211
and reference electrode 1212 using the signal source in the
transmission unit 1011, and supplies this to the combined
load calculating unit 1222. The combined load calculating
unit 1222 corresponds to the combined load calculating unit
1022, calculates the combined load based on the measurement
results supplied from the current measurement unit 1221, and

supplies the calculation results thereof to the determining

unit 1224. The information obtaining unit 1223 corresponds




deci ded content thereof to the communication handling
processing unit 1215. [0346] The conmuni cati on
handl i ng processing unit 1215 is arranged to conbi ne
the configuration of the handling processing unit

1015 and handling processing unit 1035, and has one
each of the transm ssion |evel adjusting unit 1225,
reception gain adjusting unit 1226, capacitance
adjusting wunit 1227, nessa%e di splay unit 1228, and
information providing um tt°£229. - 151 S06P(B87
[0347) The transnission |evel adjusting unit 122550620887
corresponds to the transmission |evel adjusting unit
to02bs Emithmaditishs obthen inAnsiits$0oR, | @velcdmsirp@sothe
output), based on the status determning results
regppt 1@ YrdmlORe Het@rtiidi dgeunnfonpegion Ahopinghehe
transm ssion | ev adj usting unit 1225 supplies  the
PREDT LI G SROWEHG CoHDTHeg PostoRHe (1 Seatyetsston

r. r | fr h et erm_ning.unit

530 PRy SRR B P e PO R A TR e
1202NSISHupp1ikeVehis b e Heeephi fhgald radpdsgt i Nhe
unit 1226. [0348] The reception gain adjusting unit
déRebmiconrespdndi2eo cdhespeaept tontigaide @mist hgJuid t
1046, and adjusts the reception gain (reception
18ehsty et fertermiheng evdpt LA dunfiete 03k s bhasedtatus hef
tgtatus deternmining results supplied via

e communication dévice 1201 based on at least one of
calculation results supplied from the combined load
calculating unit 1222, and the information showing combined
- load and information showing transmission level supplied

from the information obtaining unit 1223, and decides the
necessary content for handling processing, based on the
determined results thereof. Then the determining unit 1224
supplies the status determining results including the
-decided content thereof to the communication handling
processing unit 1215.

[0346]

The communication handling processing unit 1215 is

-arranged to combine the configuration of the handling

processing unit 1015 and handling processing unit 1035, and
has one each of the transmission level adjusting unit 1225,.
reception gain adjusting unit 1226, capacitance adjusting
unit 1227, message display unit 1228, and information

providing unit 1229.




the transm ssion |evel adjusting unit 1225. Al so, the
reception gain adjusting unit 1226 supplies the status
determining results, information show ng conbi ned
| oad, and information show ng transm ssion |evel
supplied via the transm ssion |evel adjusting unit
1225, along with the information show ng the provided
reception gain to the capacitance adjusting unit
1227. [0349] The capacitance adjusting unit 1227
corresponds to the capacitladce adjusting unit 1027 or
t he capacitance adjusting - 152 S06P0887 wunit X34pp0887
and controls the connection with the transm ssion
[0ART] 1011 and reception unit 1031 and each of the
mul ti ple electrodes configuring the signal electrode
121 Thepgsaasvhsside Isvaillusdieseimd nivig 18861 terresponds
lied via the reception ain adjusting unit 1226,

Su £
tangg%d*f{%ftsgﬂltsﬁéoe ohECk ia(?ﬁ”\ﬁn%tlﬁg vREt tF s nEdi aR] B
1 g tion unjt. 1031. so,, the capacjtance
ti’r%.% z[mqn b A% !
adj Us |rmfﬁJn? &gﬁ%fs TSN gé fh p%%%ﬂLE?Segeggrh?%l§ﬁftus
dbesHhiSing RQLMBL | QibENQW BGonOMRLE NEA d:98%ing unit 1224.
i nfornmati'on show ng ‘transm ssion level, and
Alsb orited itaRnsHNON 6y TBeaPEUHgasgahd W0t he2sesspglies
di splay unit 1228. [0350] The nessage display unit
the 28 ymedd pondsoving kembivsdayeadi apl dheusicatd®28 or
the nessage display unit 1048, and has a display such
dgkeHM- Ay TaARL B sPIRRIS cehéraBsEhgedetgminiagedntlo 1404
a §§§ égkﬁl%h% ghggiﬁg%ig%a%%gwgggtgﬁéE%é%l%iansmission
level, to the reception gain adjusting unit 1226.
[0348]
The reception gain adjusting unit 1226 corresponds to
‘the reception gain adjusting unit 1046, and adjusts the
reception gain (reception sensitivity) of the reception unit
1031, based on the status determining results supplied via
the transmission level adjusting unit 1225. Also, the
reception gain adjusting unit 1226 supplies the status
determining results, information showing combined load, and
information showing transmission level supplied via the
transmission level adjusting unit 1225, along with the
information showing the provided reception gain to the
capacitance adjusting unit 1227.
[0349]

The capacitance adjusting unit 1227 corresponds to the

capacitance adjusting unit 1027 or the capacitance adjusting




determining results supplied via the capacitance

adjusting wunit 1227. Al so, the nessage display unit

1228 supplies the status determning results,

i nformati on show ng conbi ned |oad, information

showi ng transmi ssion level, and information show ng

reception gain to the information providing unit

1229. [0351] The information providing unit 1229

corresponds to the information providing unit 1029,

and controls the transnisdién-unit 1011 to provide

the information showing - 153 S06P0887 conbi ned306P0887
| oad, information showi ng transm ssion |evel, and

unmnt ol ¢l | emds bont AL ¢ ecleptdcdmegalion twi dhehet Rebnsmission
communi cation device 1202, based on the status

uaét:e%%hiqﬁ\ji reesotien suppl ildd lvandtdrchmedsape vispiple
n|t %% 352] . The communi cation device 1202 is a
8%?1 ec’iat‘%o 1gBGite the migzelt 8lederdmidiisabrend on

tHSV§€§Uﬁ2Q$teQ%§n£Ee >4 Fsgﬁggég tlont%ﬁerggﬁgtlon

conmmuni cat i eVIC

gRERCESFINANngANH1 801308 dGSCLLBLLLY {ereah Wk by b8t

omtted. [0353] Next, the flow of the comrunication
thentralsnisetesasund: BXECuhad rb¥ebhisn GRTRUNDGAL T 0Ml so,

device 1201 will be described. As with the
the aprivd Gdiaonededi wet GO Lingit Aé2epsumA. idgvicbe 3082us n
dglékmiﬁingtQgsgggyyr!égggﬁyglgﬁvggg;fﬁgxgo%éiggéefogge
information showing transmission level, and information
showing reception gain to the message display unit 1228.
[0350]

The message display unit 1228 corresponds to the
message display unit 1028 or the message display unit 1048,
and has a display such as an LCD, and displays the messages
or images to the user on this display, based on the status
determining results supplied via the capacitance adjusting
unit 1227. Also, the message display unit 1228 supplies the
status determining results, information showing combined
load, information showing transmission level, and
information showing reception gain to the information
providing unit 1229.

[0351]
The information providing unit 1229 corresponds to the

information providing unit 1029, and controls the

transmission unit 1011 to provide the information showing




conmuni cati on control processing as shown in the
flowchart in Fig. 37. Accordingly, the description
thereof will be omtted. [0354] The details of each
of the processing in step Si and step S2 in the case
that the communicati on device 1201 executes

comruni cation control processing wll be described

bel ow. [0355] First, a detailed exanple of the flow
of the status - 154 S06P0887 confirmation processing
executed with the communicabBon device 1201 in step S
in Fig. 37 will be described with reference.to t3EpP0887
flowmchart in Fig. 44. As described above, the
combihgiriadddyn iaff oeaarlbh GHdwaRgdey¥heenil@Olord Sedel, and
conmbi nation of the configuration of the transm ssion
1géormet iqr0Ghoandar eeeqrtiom devinceo 1902, ord so the
processi ng which the communi cation device 1201
Ce%@%&@%@ 4r¥CBakt tl 18psecoRRi B e‘dtilﬁusa determlnlng

r %natlog_of t he groce33|n éh P m ssi on
SRUTED ST 8K L ebh Aty THE RBviIZesT 1002
@@5§p the reception device 1002 executes [ 0356]
Accordlngly, the status confirmation processing the

conmuai cafin@ni devi e dbAteexesat 85 d Shash¢aht Yon device
executed in the sane way as the status confirnmation

s prbk@s diong-hehicolmt hisca triece peivone dexd te HB02hexeams es -
as _described with reference

configuration as the communication device 1201, and performs
the same processing, and so the description thereof will be
omitted.

[0353]

Next, the flow of the communication control processing
executed by this communication device 1201 will be described.
As with the transmission device 1001 or reception device
1002 in Fig. 35, the communication device 1201 executes the
communication control processing as shown in the flowchart
in Fig. 37. Accordingly, the description thereof will be
omitted.

[0354]

The details of each of the processing in step S1 and

step 52 in the case that the communicatien device 1201
executes communication control processing will be described
below.

f0355]

First, a detalled example of the flow of the status




to the flowhart in Fig. 40. [0357] |In other words,

- each of the processing in step S101 through step S106
in Fig. 44 correspond to the various processing in
step S61 through step S66, and the various units of
the conmuni cation status confirmation unit 1214 of
t he conmuni cati on device 1201 execute the various
processing in step S101 through step 5106 in the sanme
way that the wvarious units of the status confirnmation
unit 1034 of the receptior>device 1002 execute the
various processing in step - 155 S06P0887 S61 S06P0887
t hrough step 556. [0358] However, the informtion
cohfaima nigprumpiriocd 28 Bng crfdauted. Wheh coimdi credhundadtion
cal cul ated on the other device with which
deBhntint €3k iinh sitePpdl np geiF-oredill Hee staadrigsdf vith

BT SY kool Ll A5 11005, [or, oeoplion. ..
 ch108.n Hlﬁr%eca%%@'Q&gzéuvulca%@ﬁldg‘?{% es sLhe status

e conmuni catl on conmuni ca 1 on

- cevif Nty Rasedo@n Alrdi@ast c@nendfciimival Ug @dvice
conmbi ned | oad (on the comuni cation device 1201 side)

180ppdne d-daepmibhedeoirs ned 2, oadd cad cthatdrogesBihg 1d2ch
and the information supplied fromthe conmuni cati on
-tlal%v%r@ﬂur@mﬂ@m eeviee OR0di mEdcuEeh therlisof brracably

ai nin . , . .
con 1gure a combination of the processing which the

transmission device 1001 executes and the reception device
1002 which the reception device 1002 executes.
f0356]

Accordingly, the status confirmation processing the
communication device 1201 executes is basically executed iﬁ
the same way as the status confirmation processing which the
‘reception device 1002 executes as described with reference
to the flowchart in Fig. 40.

[0357]

In other words, each of the processing in step 85101
through step S106 in Fig. 44 correspond to the various
processing in step S61 through step S66, and the various
units of the communication status confirmation unit 1214 of
the communication device 1201 execute the various processing
in step 8101 through step S106 in the same way that the
various units of the status confirmation unit 1034 of the

reception device 1002 execute the various processing in step




1223 (information relating to conbi ned | oad,

transm ssion |evel, and reception gain). [0360] Note
that with the above, for exanple, an arrangenment nay
be made wherein the processing in steps S104 and S105
are perfornmed prior to the processing in steps 5101

t hrough S103, whereby if the information is
deternmined to be obtained in step 5104 and the
processing in step S105 is perfornmed, the processing
in steps S101 through S1031P§ -~omitted and the flow
proceeds to step 5106, and if the 156 S06P0887 S06P0887
information is deternmined to not be obtained in step
58104hroudie sftepwspbéoceeds to step S101, whereby the
flow proceeds to step S106 after the processing in
[8fepb S101 through S103 are performed. [0361] Next,
a detailed f] ow ex | e . of the handling rocessi ng

oxcdUTEIH { F1E e WOMAIPBaPP Ot CE1E20427 oot s
t?%O\&NC ailrrt%dl EZEwQéélﬂ(gﬁa%%%cr Inbgﬁewoéllgerr ec{e%r:i_%gcgi l?c‘}:g]llglech

e fan I'ng processing
cbithi®n 1 GTFANE S bk Dy gfe\ef%erméatpl_tﬁéegégteﬁ isS £8ksO
basically configured as a conbination of the handling
tpanoeissiing lexetutetd wHeh skheihgansst siceptdeni 68in in
1001, as described wth reference to the flowchart in
sFep. 58P, and the-handling processing executed with -
&ge recepti on device 1002, as described with
(P43 ence to the flowchart in Fig. 41, and is

Accordingly, in step S106, the determining unit 1224
determines the status of the communication device 1201
(communication environment) based on at least one of the
value of combined load (on the communication device 1201
side) supplied from the combined load calculating unit 1222
and the information supplied from the communication device
1202 which is obtained with the information obtaining unit
1223 (information relating to combined load, transmission
level, and reception gain).

[0360]

Note that with the above, for example, an arrangement

may be made wherein the processing in steps S104 and S105
are performed prior to the processing in steps S$101 through
3103, whereby if the information is determined to be
obtained in step 5104 and the processing in step S$105 is
performed, the processing in steps S101 through 85103 is

omitted and the flow proceeds to step S106, and if the




executed in the sane way as the processing thereof.
[0362] In other words, the transm ssion |evel
adjusting unit 1225 of the handling processing unit
1215 of the comunication device 1201 executes the
various processing in step S121 and step S122 the
sane way as wWwith the case of step S41 and step 542.
Al so, the reception gain adjusting unit 1226 executes
the various processing in step 5123 and step S124 in
the same way as with the-casé of step S81 and step
S82. Further, the capacitance adjusting unit 1227B06P0887
157 S06P0887 executes the various processing in step
i5tbmatcbrs tiep dSt26mihdd tdie nsanBe Walyt &isnaM tilh thepcas®s,
of step S43 and step S44 (or with the case of step
teg3f kond rstogpe884Fe $0R6F 101N sherele tHesSdge dispéads to
unit 1228 executes the various rocessin% in ste
sEIB A aditep BrosPTorasid ngadd s a5l 4di fhrereh cak®s
- aof g%%p154§ and step S46 (or with-the case of step
P and st p S86). Further, the information providing
(9861 1229 executes the various processing in step
S129 and step S130 in the same way as wth the case of
St elex®4 7a addec S1 000 FABw ERUBYERS of Rhkhhangasey the
information providing unit 1229 supplies not only the
promsTied kesadubed wittandmi ssimounievelon nlestiep 5A3D,in
but al so supplies the reception gain information to
St St Her Fdavi 82 th Behidercr dormumi tdatiedr rpachet hig-he

ePEILUMPYL pig. 45. The handling processing which this
communication device 1201 executes is also basically
configured as a combination of the handling processing
executed with the transmission device 1001, as described
with reference to the flowchart in Fig. 39, and the handling
processing executed with the reception device 1002, as
described with reference to the flowchart in Fig. 41, and is
executed in the same way as the processing thereof.
[0362] |

In other words, the transmission level adjusting unit
1225 of the handling processing unit 1215 of the
communication device 1201 executes the various processing in
step 5121 and step S122 the same way as with the cése of
step 541 and step 542. Also, the reception gain adjusting
unit 1226 executes the various processing in step 8123 and
'step S124 in the same way as with the case of step S81 and

step S82. Further, the capacitance adjusting unit 1227




[0364] By perform ng such various processing, the
comruni cati on device 1201 can be arranged wherein the
user can easily perform appropriate conmmuni cation
settings according to the comunication environnent.
Note that the conmunication device 1202 can al so
performsimlar conmunication control processing as

t he communi cation device 1201. In other words, the
conmuni cati on device 1201 and the conmunication

devi ce 1202 exchange and-sRarfe-information with one
anot her, and can al so perform appropriate 158 S06P0887
SO6P0887 conmmuni cation settings according to the
cgenues cdtd oarénvs rommesiely thesoéheslos [(0365tepnsize
other words, in the case of the communication system
inoboe Faore @eanpPevids tHe @sseapédster F4P a6, sthe S44
communi cation device 1201 perforns self-state
(836n‘f3r¢]?mtt 0iT2Shr Bt e¥Gth g 8 P382% BER ot )rmi ng t he

(85t s (communi cation environnment) of itself (the
comruni cation device 1201 itself), and independent

fr omitsh, S tRE ORESHI 20 11 5P8a y CONTRINI Gat 1.QBHEYd C§ el 202
al so perforns self-state <confirmation processing 1311
v ot owonfricceisBgny hen HtaipuS12(Ccanausat4atd1on eavi ke ndmn )
of itself (the communication device 1202 itself).
wINherd il thhéheonasmi chatsitep 8661 erd 120 S@gér flor nivigh- the
i nf or mati on_exchange processing 1302 and the

1
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p§%%43¥1 funit 1229 executes the various processing in step
8129 and step S130 in the same way as with the case of step
547 and step S48. However, in this case, the information
providing unit 1229 supplies not only the combined load and
transmission level in step S130, but also supplies the
reception gain information to the other device with which
communication is being performed.

[0364]

By performing such various processing, the
communication device 1201 can be arranged wherein the user
can easlly perform appropriate communication settings
according to the communication environment. Note that the
communication device 1202 can also perform similar
communication control processing as the communication device
1201. In other words, the communication device 1201 and the
communication device 1202 exchange and share information

with one another, and can also perform appropriate




processing 1312, information relating to conbi ned
| oad, transm ssion |level, and reception gain obtained
in the self- state confirmation processing 1301 and
the self-state confirmation processing 1311 can be
exchanged and shared. [0366] The conmuni cati on device
1201 can performtransm ssion adjustnent processing
1303 or reception adjustnment processing 1304 using
the information relating to conbi ned | oad,
transnission level, and redéftfon gain, which is
shared by the information exchange processing 130306FP0887
159 S06P0887 Independently fromthis, the
covmuidabiidrogedevnge A0S ddag tpethoroommarisaisshon
adj ust ment processing 1313 or reception adjustnent
eBY bE@¥RE g of3Ehe skt he i nformation relating to
[agg?'ned | oad, transmi ssion |level, and reception gain,
I'c is shared by the informati on exchange
pf0%§§%%ﬁgr1§3£asi9§ﬁl% kQSQtQﬁﬁjﬁPQQémmLES tion system
communi cation devi ce 1201-and the  coOmMnI catron
1devj ceorl202mpl e, | adependenttefl oReranotdier theand can
perform appropriate adjustnment processing based on
commurcioraninnc devboe e grrEptmef se€bfHstaae eanfpendordn
adj ust ment _processing on the other (or both) based on
PipeesHgmidPe af porcevimymgeike oftanes (Gomsanipetieorm
ad'ustneng Erocess'n of both based on the
CeHNHICEY | 8h &h¥T Honftdift COMUBbEH- 1 Wardeydsecadls can
.  ;agi_ned. nication enviro nts, so
S g e e A
communication device 1202 also performs self-state

confirmation processing 1311 for confirming the status
(communication environment) of itself (the communication
device 1202 itself). Then by the communication device 1201
performing information exchange processing 1302 and the
communication device 1202 performing information exchange
processing 1312, information relating to combined load,
transmission level, and reception gain obtained in the self-
state confirmation processing 1301 and the self-state
confirmation processing 1311 can be exchanged and shared.
[0366]

The communication device 1201 can perform transmission
adjustment processing 1303 or reception adjustment
processing 1304 using the information relating to combined
load, transmission level, and reception gain, which is

shared by the information exchange processing 1302.




conmuni cati on device 1202 thus perform ng

communi cation control processing, the communication
system 1200 (communi cation device 1201 and

conmuni cati on device 1202) not only obtains the

advant ages described with the comunication system
1000, but can appropriately handl e nore conmmunication
environnents flexibly. In other words, the breadth

wi dens for conmunication environments which can be
handl ed by the communi cati d#%ystem 1200. [0368] Note
that the capacitance Cm 1083 as to the air of theSU®E®887
S06P0887 commruni cati on nmedi um 1003 (human body) has
IpeepenidsTribedomabbye, ashdeiarguaipaetet efgdined 1202 can
constant, but arrangenents nmay be nmade not restricted
PESLRHT stragifdnipsi caxadpretment rapeaagenent3 ¥aprbeenspieion
gherein by using,the ?q%y type and. so forth of _the

20487 TR P TOERTEA s T he EImduAP Eat PE T HER UAIOB3DT tO

: r [ orindirectly specify the. value
O o g TRy P e AT s Saip i Fen
ideskdidedahove ih§oﬁnamlcﬁahg9np§<y§és%nnfg0ﬁ312 .

perform ng comuni cation via a human body or the
[bBk®] wherein the conmunication nmedium 1003 is
configured primarily with a human body. Accordi ngly,
val Ueés ogherheopds artdice compfint et abovievdescilEDkdand the
communi cation nedia (Rm 1081, Rm 1082, and Cm 1083)
CRURUNIfFHOR dSULER At 4y tAF S HEdPRERISRIuAL Ppf arakkes

agé éi&aﬁgﬁP%@m appropriate adjustment processing based on
the communication environment of each, or can perform
adjustment processing on the other {or both) based on the
communication environment of one, or can perform adjustment
?rocessing of both based on the communication environment of
both. Various cases can be imagined as far as communication
environments, so by the communication device 1201 and
communication device 1202 thus performing communication
control processing, the communication system 1200
(communication device 1201 and communication device 1202)
not only obtains the advantages described with the
communication system 1000, but can appropriately handle more
communication environments flexibly. In other words, the
breadth widens for communication environments which can be
handled by the communication system 1200.

[0368]

Note that the capacitance Cm 1083 as to the air of the




bodi es (for exanple weight or surface area and so
forth) such as with adult and a child for exanple.
[0370] Fig. 47 is a diagram showi ng an exanpl e of

i ndi vidual differences of conmunication nmedia. [0371]
In the case of the left side in Fig. 47, the

transm ssion device 1001 and the reception device 1002
are attached to an adult 1003-1, and an arrangemnent
is made wherein conmunication is performed with this
adult 1003-1 as - 161 S06P6887 the communication
medi um 1003. Conversely, in the case of the righi06P0887
side in Fig. 47, the transm ssion device 1001 and the
cpppent ¢oni ae wiede uh0DR0 Ar éhuatainabhdg) t baa lodn det603bE}
and an arrangenent is made wherein conmunication is
aBeV £ of FrefS WY ¥ PRE4SEREMefOOIN2taBT L Haltle ARaRTEBER bR

S A
LSSyl Wl ! padl ey O AR B0

sexasptie dheneapaskt At @Brvi883sasnd GodidingPaceonf
t he conmuni cati on nmedi um 1003 (reference point 1084)

mafl son di Ff3ar $heAhsboucdn alliretedyf somnd e ddilggepatri feche
resi stor conponent Rm 1081 and Rm 1082 also differ as

vebue Hef Bddy Gy pB8%for exanpl e, whether it is an adult
[%%gg-l or a child 1003-2) of the human body serving as
tommuni cati on nmedi um 1003.

The communication system described above is a
communication system for performing communication via a
human body or the like, wherein the communication medium
1003 is configured primarily with a human body. Accordingly,
values of the parameters of the above-described
communication media {(Rm 1081, Rm 1082, and Cm 1083} can
differ, according to the individual differences of the human
bodies (for example weight or surface area and so forth)
such as with adult and a child for example.
[0370]

Fig. 47 is a diagram showing an example of individual

. differences of communication media.

[0371]

In the case of the left side in Fig. 47, the
transmission device 1001 and the reception device 1002 are
attached to an adult 1003-1, and an arrangement is made

wherein communication is performed with this adult 1003-1 as




[0372] Therefore, as described above, by the user for
exanple inputting the conmunication nedi um

i nformati on (human body information such as the

hei ght or weight or the Ilike of the wuser serving as

t he communi cation nmedium which is information
relating to the communi cati on nedi um 1003, the

par anet er val ues (Rm 1081, Rm 1082, and Cm 1083) of

such conmmuni cati on nedi um 1003 can be estimted, and
settings for transm ssionlkével, reception gain, or
capaci tance and so forth can be perforned nore S06P0887
appropriately, based on the - 162 S06P0887 esti nated
tial gesnihierseabn nO3A3] 106g. 48neadsdiwy. i49theechtOcks
diagrans illustrating configuration exanple of the
thenrighteatiiden inyEiem4'h tifhies treaseissimh oevihe V891 sl
devi ces configuring the conmunication system As
tEﬁoGﬁF?HFHQ“g@eH8C%n%qugﬁxe49FtPﬁE6dc%ﬁnﬂnﬁhééﬂi5903'2'
a3§3t§q}9%99é52 goygg%ﬁkgqimﬁthna trqﬂ%ﬁi sioni devi ce
1701 an&:rgbepPlon eV|cehf£62 whi Ch ei%h&ﬁae %ignals
p¥E Bty GARRURLERALLION JTBGodTn 1903 h{ A3/ ddun1 ELB: oA 8nd Bium
a block diagramillustrating a configuration exanple
10031 hend rsaasml $81 oy devi,cehd40dult Mo W1 484 Eheld 1003-
status confirmation unit 1414 of the transm ssion
2deviter 40l ohasamoidmmmasi cat tba pedli tmpenkbenatef on
input unit 1421 in addition to the configuration of

(e ol aMed 9bEnf PrFEIGOgrea and so forth). With these

differences in body type, for example the capacitance Cm
1083 as to the space of the communication medium 1003
(reference point 1084) also differs. Although omitted from
the diagram, the resistor component Rm 1081 and Rm 1082 also
differ as to the body type (for example, whether it is an
adult 1003-1 or a child 1003-2) of the human bedy serving as
the communication medium 1003.

[06372]

Therefore, as described above, by the user for example
inputting the communication medium informaticn {human body
information such as the height or weight or the like of the
user serving as the communication medium) which is
information relating to the communication medium 1003, the
parameter values (Rm 1081, Rm 1082, and Cm 1083) of such
communication medium 1003 can be estimated, and settings fox
transmission level, reception gain, or capacitance and so

forth can be performed more appropriately, based on the




unit 1014 of the transm ssion device 1001 in Fig. 35.
[0375] The confirmation nediuminformation input unit
1421 has an input unit not shown such as a keyboard,
nouse, button, or touch panel, and accepts input of
conmuni cati on medium information (for exanple, the
human body i nformation such as height or wei ght of
the user serving as the communi cati'on nedium which
is information relating to features (Il oad or
capaci tance) of the communigéatton nedi um 1003 by the
user or the like, for exanple. Upon the comuni GREIFGRS7
medi um 163 S06P0887 information input unit 1421
eAttepidgalopst tiérddre conmuni cati on medi um
i nformation, the communication nmedium information
[(PApait therein is supplied to the conbined | oad
calculating unit 1422. The conbined |oad cal cul ating
- unl tF191439 end c‘iﬂ%rt és BRe Bbedf fE@areas, l%‘fs%rrﬁtyl% th
: measur enent sul% fromthe, current asure
S S ER o BTl S e SPOE b G E SRR or T
oMU £ el eRe FBL 4UD %%%E@geéorﬁfmﬂﬁ egamuni Cat' on

malumlnformatlon |nput Into ni cation

comalinimdtnbar sastan, | nRUtshyRht ml}Al?gl.. -ﬁhlai&d the. 49, the
transm ssi on device 1401 can cal cul ate conbi ned | oad

comne igeticat el ytermant 0p isheosseufd tieh &r angnimssidon
devi ce 1001, and nore appropriate handling processin
dewttd 49dr PBANERCERTUSTEHEVERg. 1492 jvhighhksehaavagykanals

lngftﬂgﬁﬁﬂ 1cat{gglﬁéég t|9003.

[0374]

Fig. 48 is a block diagram illustrating a configuration
example of the transmission device 1401. 1In Fig. 48, the
status confirmation unit 1414 of the transmission device
1401 -has a communication medium information input unit 1421
in addition to the configuration of the status confirmation
unit 1014 of the transmission device 1001 in Fig. 35.

[0375]

The confirmation medium information input unit 1421 has
an -input unit not shown such as a keyboard, mouse, button,
or touch panel, and accepts input of communication medium
information (for example, the human body information such as
height or weight of the user serving as the communication
medium) which is information relating to features (load or
capacitance) of the communication medium 1003 by the user or

the like, for example. Upon the communication medium




exanpl e of the reception device 1402. In Fig. 49, the
status confirmation unit 1434 of the transm ssion
device 1402 has a communi cation medi um i nformation
input unit 1441 in addition to the configuration of
the status confirmation wunit 1034 of the reception
device 1002 in Fig. 35. [0377] The conmmrunication

medi uminformation input unit 1441 has an input unit
not shown such as a keyboard, nouse, button, or touch
-panel, simlar to the commitiBcati on nedi um
information input unit 1421, and accepts input ofS06P0887
164 S06P0887 communi cation nediuminformation (for
iafanpdeiort heypghtnmaniboty2 i nfeepat hgnispeh &S thei ght or
wei ght of the user serving as the conmunication
capdiiyhga tghine meidg uinni of eveta tdren, r ehat ¢oynuro. dagdbor egdium
(1L oad or capacitance) of the conmunication nedium
1350 P Ahd Npesr therehe 1S KePPLérd kX eombpafdt head

C ication Lum i nf ormati.on i npu ni 441 ,
P o s T T ki B8 DRt i atidg unic
b5 o | 19%e st BB COBMAMNY LAl ' i nfar Lan

128 AR 10 R OO SR L08, TROL R e ke

méas i tNGeldiilts E44w. thEheueeaht nesh d0atheeal cubatiom,
unit 1442 cal cul ates the conbined | oad, not only with

btheahwmasuwiegedbtadesul ¢apaditaem:-thef ctie erimmmasat foent
unit 1041, but also using |load or capacitance of the

meSHHl f e f ImE AP0 nt s t9oOFERadCRE PR TRl UED A Areat Oh
medi um.i nformati on | nput inta t he, communi cati on

LRI U SO OB AUt e T 1B 410 FRHIRS Lo dnput unit
1421. Thus, the transmission device 1401 can calculate
combined locad more accurately than in the case of the
transmission device 1001, and more appropriate handling
processing can be performed.

[0376]

Fig. 49 is a block diagram illustrating a configuration
example of the reception device 1402. In Fig. 49, the
status confirmation unit 1434 of the transmission device
1402 has a communication medium information input unit 1441
in addition to the configuration of the status confirmation
unit 1034 of the reception device 1002 in Fig. 35.

[0377]

The communication medium information input unit 1441
has an input unit not shown such as a keyboard, mouse,
button, or teouch panel, similar to the communication medium

information input unit 1421, and accepts input of




reception device 1402 can cal cul ate conbi ned | oad nore
accurately than in the case of the reception device
1002, and nore appropriate handling processing can be
performed. [0378] Accordingly, the conmunication
control processing executed with the transm ssion
devi ce 1401 and reception device 1402 is basically
simlar to the comruni cation control processing
executed by the transm ssion device 1001 and
reception device 1002, but l&4pertion of the content of
the status confirmation processing differs. - 16506P0887
S06P0887 [0379] First, the flow of status
cefifih { #ad i N mRHOGR S Sh NgrmAX AU €dr Dyxdiiel 4, @RS Mh&BAON
device 1401 wll be described wth reference to the
bbipwehertnatiochi guchlas 1880 odpwaightatass thenhsemati on
progessin%qbelng started, in -step S151 the
S@BHHRHI TAtH6En cmqufr#%l MeALBh Yipth lmq.lflfomql@?
st at.us confirmat]j unit 1414 of the nsn133|on

t
rﬁE?Flﬂgﬂ,d‘f FEEEPEESI ‘Eﬁd 6’fr CORNF AT orP ImddFum
chithQf MEL Q) iRk i@oé rHéPrt%%t LB " &} %ﬂé‘glﬁqg ths,

conmuni cat 1 on ne uman body I nformation of

ekBgp1diserudon &ﬁéV&ﬁ&ﬂf&%t@@meﬁﬁﬁﬁlﬂ{fthHHh ShSh:
as height and body weight and the like). Upon

unitel 44 hgoepming catpun ofimttieu noimf ot eretiicon petl em -
conmuni cation mediuminformation input unit 1421
ipSeTmait i t hBe| saindaddpac redawe irfeigpagdon input

therein is supplied to the combined load calculating unit
1442. The combined load calculating unit 1442 calculates
the combined load, not only with the measurement results
from the current measurement unit 1041, but also using lcad
or capacitance of the communication medium estimated from
the communication medium information input into the
communication medium information input unit 1441. Thus, the
reception device 1402 can calculate combined load more
accurately than in the case of the reception device 1002,
and more appropriate handling processing can be performed.
[0378]

Accordingly, the communication control processing
executed with the transmission device 1401 and reception
device 1402 is basically similar to the communication
control processing executed by the transmission device 1001
and reception device 1002, but a portion of the content of

the status confirmation processing differs.




unshown table or the like, for exanple, based on the
comruni cati on nediuminformtion, supplies the
estimted values (load, capacitance, etc.) to the
conbi ned |oad calculating unit 1422, and the flow
proceeds to step S152. The processing fromstep S152
through step 5154 is executed in basically the sane
way as the processing of step S21 through step S23 in
Fig. 38. However, in step 5153, the conbined | oad
~calculating unit 1422 calcdkates the conbi ned | oad
using not only the electric current neasurenment S06P0887
results obtained in step 5152, but also the |oad and
[capari tance of 166 S06P0887 the comuni cation nedi um
obtained in step s151 (specifically, Rm 1081 and Cm
1083F)irsf38i¢ fNextof tshhethbovonfigtadtios ponfessiid on
processi ng executed by the reception device 1402 w ||

epecHert My éewt eansreTEendeviee t b0 ¥ Ivevidh&et dspewPsh
Fig. 51. [038 I n e case of the status

w Jblgflf‘?’%?é‘tel Sl E%)o%lé%s#godm%& ctte %yss{ohe reception
{g§¥éfe 1402, in step S171 the comunication nedi um
Information input unit 1441 of the status

confuporat t @Pusinkdn tiddhcdeh eprdfas Wiebhehg okt ted,0 in
calcul ate the conbi ned | oad, instead of the electric
-stew rerftl theasomeuwehtatinin né@4in imfdhetdventinphatunit

determnation is nade to calculate the combined | oad,
l{hk lorfenpEatiencomddimahionf sraatiot iodpébeuni t 1441

advances the flow to step , , . .
transmission unit 1401 accepts input of communication medium

information, which is information relating to the
communication medium (i.e., human body information of the

© user to serve as the communication medium, such as height
and body welght and the like). Upon receiving communication
medium information, the communication medium information
input unit 1421 estimates the load and capacitance using an
unshown table or the like, for example, based on the
communication medium information, supplies the estimated
values (load, capacitance, etc.) to the combined load
calculating unit 1422, and the flow proceeds to step S$152.
The processing from step S152 through step S154 is executed

in basically the same way as the processing of step 821

through step S23 in Fig. 38. However, in step 5153, the

combined load calculating unit 1422 calculates the combined

load using not only the electric current measurement results

obtained in step $152, but also the load and capacitance of




5172, and receives input of comrunication medi um
information which is information relating to the
comuni cation nedium (for exanple, human body

i nformati on such as the height and body wei ght and

the like of the user to serve as the conmmunication
medi um . Upon receiving comruni cati on nmedi um

i nformation, the conmunication medi um i nformation

input unit 1441 estimates the | oad and capacitance
usi ng an unshown table erlthe-1ike, for exanple,

based on the communi cation nmediuminformation, S06P0887
supplies the estimted values (load, capacitance,
tBE Codmrinth i@ 16anhbAeE | chicrlcuhakicBg bl ¢spd fically,
SO06P0887 1442, and the flow proceeds to step S173. In
Ret ep8 Skf3, Cha@088) ectric current neasurenent unit 1041
neasure the current in the same way as with step S62.
[P8Lt ep 5174, the conbined |oad cal culating unit 1442

calcul ates . th ned | oad using .not only the
el edfrte Eﬁ?rg% ﬁﬂ%§&?§ﬁﬁn?°? A CoBEAFRRY1h st ep

- e?&&?’tecp% 3o, g@#ﬁf&k A4 gai’%itv?ﬁ%sf%zdegﬁﬁlbed with

onmuni cdati on ne tane I n st

réﬁ@f@ﬂd‘é ¢l k¥e £ROVA084 andwbmd . 410383] In the

event that the processing of step S174 ends, or in
[ob&2levent that determination is nade in step 5171 to-
not calculate the conbined | oad, the fl ow proceeds to
st epnSii8. casheorideessphygs ofomstiepeSiss pPheorghint ep
S177 is executed in  the sanme way as with step S64

: ef?ﬁqﬁﬁﬂ1Q§tgbesﬁgcewﬁﬁqupev1ce 1402, in step S171 the

communication medium information input unit 1441 of the
status confirmation unit 1434 determines whether or not to

. calculate the combined load, instead of the electric current
measurement unit 1041. In the event that determination is
made to calculate the combined load, the communication
medium information input unit 1441 adwvances the flow to step
.8172, and receives input of communication medium information
- which is information relating to the communication medium
(for example, human body information such as the height and
. body weight and the like of the user to serve as the
communication medium). Upon receiving communication medium
information, the communication medium information input unit
1441 estimates the load and capacitance using an unshown
‘table or the like, foxr example, based on the communication
medium information, supplies the estimated wvalues (load,

capacitance, etc.) to the combined load calculating unit




As described above, the transm ssion device 1401 and
the reception device 1402 can cal cul ate the conbi ned

| oad nore accurately, and can perform handling
processing nore appropriately. [0385] That is to
say, as shown in Fig. 52A for exanple, in the case of
this comuni cation system 1400, the transm ssion

devi ce 1401 can use the | oad and capacitance and the
like estimated fromthe comuni cation nmedi um
information (e.g., humanr bédy-information such as the
hei ght and body wei ght 168 S06P0887 and the |i k®6p0887
the user to serve as the comuni cati on nedi um i nput

1by2 | hencamauieat pastJdRG Wi EREPr gB13 ON TinNRYEp $173, the
accepting processing 1501, for the conbined | oad
‘etattud @tang enpr neesstangnt5021t| hoep endentrey the oout iars;

the reception device 1402 can use the | oad and
l%a’ﬁ‘?a%lstaé‘??cé’aéinést%%th iKep &L rrail@ds&erzbrﬂlt?ﬁe the

PRI oH CALROL 1t erqht JAnce OU 561 GRE Camined
1508 Lk qbet By Usar) Jinput by }spfe&tomgueg&gegﬁelsms

medi um nput acce ng processi ng

obOkidde lnc @r&epngﬂvé oaﬂ;tc aheul @Bé N R QGRS 8hPFciledice of
Thus, the transm ssion device 1401 and the reception

tidevéaemideadan medtin i deyierdenhl yrepf$E¥rd tdhecifically,
comuni cation nedium information (e.g., human body
R nf Grdranicofms ekl las t he hei ght and body wei ght and
the like of the user) in adjustnent processing
rding to the comuni cation environnment. That

In the event that the processing of step 5174 ends, ox
in the event that determination is made in step S171 to not
calculate the combined load, the flow proceeds to step S175.
the processing of step S175 through step S177 is executed in

"the same way as with step 864 through step S66.
[0384]

As described above, the transmission device 1401 and

the reception device 1402 can calculate the combined load
" -more accurately, and can perform handling processing more

appropriately.
[0385]

That is to say, as shown in Fig. 52A for example, in

.the case of this communication system 1400, the transmission

device 1401 can use the load and capacitance and the like
estimated from the communication medium information {(e.g.,

human body information such as the height and body weight




Is to say, in this case, there is no need to unify the
standards of the devices, and each device can use the
comuni cation nediuminformation for adjustnent
processing as necessary. [0386) Also, as shown in
Fig. 52B for exanple, with the comunication system
1400, the transm ssion device 1401 not only uses the
comuni cation nediuminformation (e.g., hunman body

i nformati on such as the hei ght and body wei ght and the
i ke of the user) input byl6Re-conmunication nmedi um
169 S06P0887 information input. accepting procedHpigs?’
1501 for the combined |oad cal culation processing

ad808he hlitkeabForEaNuSEPRlY He@vihes t10€ fIniRidevi 6.
1402 in the information providing processing 1521.

np@887)] inputebponlse ¢drenurdeetibonmekditn e nf4@Raexen utmsit
the information obtaining processing 1522 to obtain
affePt pinARceatip®h hedi uharm e naeo e lg2d Rakaplating
body Jinfqormatio uch as the _height., and_body wej ght
2RI 1R02 of LRREE 181 SRGT ot 4 Ha AEEFOREON
[ t h ' l.aad { M_SSi | evel ,
Rt AT RS o SR R s S G S
edtihde L FFIRNLRAL EQRBdMToneab i 1B 6thfdrRELEBE (e.g.,

conmuni cation mediuminformation in the conbined | oad
hoadic Waty ngfprosesst uckb2a3. the3BB]ght and body weight
and the like of the user) input by the communication medium
information input-accepting processing 1511, for the
combined load calculating processing 15i2. Thus, the
transmission device 1401 and the reception device 1402 can
each independently reflect the communication medium
information (e.g., human body information such as the height
and body weight and the like of the user) in adjustment
. precessing according to the communication environment. That
is to say, in this case, there is no need to unify the
standards of the devices, and each device can use the
communication medium information for adjustment procgssing
as necessary.

[038¢6]

Also, as shown in Fig. 52B for example, with the
éommunication system 1400, -the transmission device 1401 not
only uses the communication medium information (e.g., human
body information such as the height and body weight and the

like of the user) input by the communication medium




Thus, the reception device 1402 can cal cul ate the
conbi ned | oad, taking into consideration the

comuni cation mediuminformation input to the

transm ssion device 1401. That is to say, in.the case
of this comunication system 1400, just by inputting
comruni cation nediuminformation (e.g., human body

i nformati on such as the height and body weight and
the like of the user) to the transm ssion device

1401, the user can reflect 16Be-comuni cati on medi um
information (e.g., human body informati on such asSad¥@887
hei ght and body wei ght and the like of the user) in

ikBertonitinedput 1£0ceS00RO$3 6cekoafly Cod Ul ftd ®Ae combined
processi ng of both the transm ssion device 1401 and

lohed ¢axlgeptatdnndepypcesdid@p 160an bat cal st eanheuppbdpbtmethe
| oad nore accurately, nore easily). [0389] Note that

re AP ERThE@VasEng4thi T ddtmiAifears b mesiayhding

i nf or mat i gan al so be applied to a communi cati on

Pga%?%%vmhﬁgé ap of nultiple conmmunication devices

(63pppl e-of  transmi ssion/reception. [0390] Fig. 53 is
a block diagramillustrating a configuration exanple

of anCoERPBhEAtt N HYeheMbhNdéPice aane. efBButes the
comruni cati on system 1600 has a communi cati on devi ce

idtOdmatEne abtemmimg qatdcaz sdayi t82A 602 oitiadlh peef or m
communi cation wth each other via a communication
CHENIRAL003. mRB e t Huftormalké oB oM cdtimgR dedice 1601

apd t he conmmunpi cation device
in ormaé%on sucg as the héight and body weight and the like

of the user) along with information relating to the combined
load and transmission level, and can reflect the load and
capacitance and the like of the communication medium
estimated from the communication medium information in the
combined load calculating processing 1523.

[0388]

Thus, the reception device 1402 can calculate the
combined load, taking into consideration the communication
medium information input to the transmission device 1401.
That is to say, in .the case of this communication system
1400, just by inputting communication medium information
(e.g., human body informaticen such as the height and body
weight and the like of the user) to the transmission device
1401, the user can reflect the communication medium
information (e.g., human body information such as the height

and body weight and the like of the user) in the combined




1602 have the sane configuration, and performthe sane
processing. Accordingly, in the followi ng, only the
conmuni cati on device 1601 will be described, and
description of the communi cation device 1602 will be
omtted, but it is to be understood that the
description of the comuni cation device 1601 is
applicable to the comuni cati on device 1602. [0391]
In Fig. 53, a comunication status confirmation unit
1614 of the conmunicati or d&0¢ice 1601 has a
communi cation nediuminformation input unit 1621306P0887
addition to the 171 SO06P0887 configuration of the
168ATeHII GALItABNShabess LAY IJfMBbLRNc ki drankdl4sebnt fidvice
communi cation device 1201. Al so, the conmunication
140 atars] adef repapt don utgticE6140hascan cmiiuiede kbad
calculation unit 1622 instead of the conbined | oad
cembErAhtlioss BAFE APPE2LRHY cBARENEBENON medi um
[hgég mation input unit 1621 has an unshown input unit
up of a keyboard, nouse, buttons, teuch panel, or
t he i ke i - e i catj ol -
[t g FAE, TS hecalle L AL £ BBy mgatum
1R OSIRHYiGRt AR BBSb UsR iJParkRat L8N, (Eorfhuni AYABA HPsenm
i nformati on such as the hei ght and body wei ght and
méde dp kg ohlthelesesnmurdagartdongdédhisccomapabtat 66N
medi um 1003 fromthe user or the like for exanple.
tpornigedepyragertput of the communi cation medi um
i hf ormati on, the conmunication nmedi um i nformation
[??ﬁﬁh unit 1621 estimtes the |load and capacitance of

theﬁg%nngglfgié(%13%§dHEQ&%ggsillustrating a configuration

example of a communication system in this case. The
communication system 1600 has a communication device 1601
and a éommunication device 1602 which perform communication
with each other via a communication medium 1003. ©Note that
the communication device 1601 and the communication device
1602 have the same configuration, and perform the same
. processing. Accordingly, in the following, only the
communication device 1601 will be described, and description
of the communication device 1602 will be omitted, but it is
to be understood that the description of the communication
device 1601 is applicable to the communication device 1602.
[0391]

In Fig. 53, a communication status confirmation unit
1614 of the communication device 1601 has a communication

medium information input unit 1621, in addition to the




fromthe input conmmunicati on nedi uminformation, and
supplies the values thereof to the conbined | oad
calculation wunit 1622. The conbined | oad cal cul ation
unit 1622 cal cul ates the conbined | oad using not only
the neasurenent results by the electric current
measurenent unit 1221, but also uses the | oad and
capaci tance of the communication nedium 1003
estimated fromthe communication nmedium information

I nput fromthe comuni cati @Alnmedi um i nformati on i nput
unit 1621. Thus, the comrunication device 1601 ca&06rP0887
cal cul ate the conbined | oad nore accurately than with

cbhfi gudafd onSEPEBR8 Tcores Ak ibhes ERBINI HatirARt dewi &6 t
1201, and can performnore appropriate handling

1pt dcesstiireg.copfBf2tatiAncalediingl $201 he Klormmunrheat i on
control processing executed by the conmunication
C@@W?%%F%ﬁﬂ?? s&2busi et fiymafaonsupkt akbihdas a combined

AR ?}Enéﬁﬁ%ﬂqz%ozf%fiééng of it rmprbed: o f
. 3 X
?ﬁé“ﬁH R e e b e e el

1 EONUN Gatlisen HEYI £€ HEOLwWW th{e@ ulgﬁ.scirfddb;eqp%fh

reference to the flowhart in Fig. 54, this
kpylocessi mgpubasi batigheitrgchepbne e ntheh@ikapeasvayith

as the status confirmation processing described with
thefermangd cag ionheediwwindormphidn ginp unit 1421, and
accepts input of communication medium information (e.g.,
human body information such as the height and body weight
and the like of the user) regarding the communication medium
1003 from the user or the like for example. Upon accepting
input of the communication medium information, the
communication medium information input unit 1621 estimates
the load and capacitance ¢f the communication medium 1003
from the input communication medium information, and
supplies the wvalues thereocf to the combined load calculation
unit 1622. The combined load calculaticon unit 1622
calculates the combined load using not only the measurement
results by the electric current measurement unit 1221, but
also uses the load and capacitance of the communication
medium 1003 estimated from the communication medium
information iﬁput from the communication medium information

input unit 1621. Thus, the communication device 1601 can

calculate the combined load more accurately than with the




[0394] That is to say, the processing of step S191,
step S193, and step S195 through step 5197, is
basically perforned in the same way as with step

5101, step S102, and step 5104 through step 5106.

Not e however that step 5191 is executed by the

comruni cation nediuminformation input unit 1621
instead of the electric current neasurenent unit 1221.
[0395] In step S192, the comrunication medi um
information input unit *62I2receives input of

comruni cation nedium 173 S06P0887 information (S®9.640887
human body i nformati on such as the height and body
c¥eé ohit taRd chhRuhider n therivsen o Whihad icsin bBEes ARt
regardi ng the communi cati on nedium and supplies the
appach st ec Apadl immgergfessi@geconmuni cati on nedi um

esti mated fromthe input conmuni cati on nmedi um

[PA?of mation to the conbined | oad cal cul ati ng unit

1622. In step 5194, the conbjned |oad_calculatin
uni £°F63 912G ¥ul e SOPRENE5AbT R FOTTE2Y BESE T %ot

eggélytéch &y ELBEt L GmGH L a0tV ale%cgbflﬁgdzqq% bgg%“aggg 4he

ectric-current measurenent uni In step

s & 990Bchhen] 0ad AN 5RRBEI bANKES Ahgt BRecuted by the
communi cation nmedium estimated by the processing in

cetreprizE3A on[ 83964e IEHUS, bulteacpantunifathieostdeusce 1601

can calculate the conbined |oad taking into account
comel wehheni pacsors imsdidiiferaf ormati on (e.g., human
[ggg% i nformati on such as the hei ght

An example of the flow of status confirmation

processing with the communication device 1601 will be
described with reference to the flowchart in Fig. 54, this
processing basically being performed in the same way as the
status confirmation processing described with reference to
the flowchart in Fig. 44.

f0394]

That is to say, the processing of step 5191, step $193,
and step 8195 through step 5197, is basically performed in
the same way as with step S101, step S102, and step S104
through step 5106. Note hoﬁever that step S121 is executed
by the communication medium information input unit 1621
instead of the electric current measurement unit 1221.
[0395]

In step 5192, the communication medium information

input unit 1621 receives input of communication medium




and body weight and the like of the user) as well.
That is to say, the conmunication device 1601 can
cal cul ate the conbined | oad nore accurately. [0397]
whi | e adj usting the paraneters for comuni cation
settings, such as the transm ssion |evel, reception
gain, capacitance, and so forth, in accordance wth
the comunication environnent, paraneters other than
those described above may al so be set. For exanpl e,
the nodul ati on nmethod amd1&Brer correction nmethod and
the like 174 SObP0887 used in comunication maysdsP0887
sel ected and determ ned as shown in Fig. 55. [0398]
iz armd Eisor0f(emadyl Buhon BRIvhadSoirngt Usle AR GATBhEt Meleyht
Shift Keying), PSK (Phase Shift Keying), QPSK
afQubehhatuaightPhadetiShi FikeKeyfi nhe, uSEDMWtGrdhhdgonal
_Frequency Division Miltiplexing), and so forth. O
1pboFRa- 15t FedaK8dny atho rrommEn 685 praydsti U clkidedupRl ies
l]. anpl es of error rection methods include BCH
PRkt e et COBOT M~ ity S
eggﬂhﬂ%d @?:%9( §Rl€-o &%H?fﬁlﬂ@gglgﬁ) méc&rl}rrh'in% ﬁQ%&?’to
ot her error correction methods may be “inclu ed. SO,
tBE I &fmddelaciban ARt hods: iRy uheti Deadedn heshbdesos) rale
correction nethods. [0399] For exanple, in the event
cbomaindchdoad calculating unit 1622 calculates the combined

load based on not only the electri¢ current value obtailned
from the electric current measurement unit 1221 in step S193,
but alsc on the load and capacitance of the communication
medium, estimated by the processing in step S192.

[0396]

Thus, the communication device 1601 can calculate the
combined load taking into account the communication medium
information (e.g., human body information such as the height
and body weight and the like of the user) as well. That is
to say, the communication device 1601 can calculate the
combined load more accurately.

[0397]

While adjusting the parameters for communication
settings, such as the transmission level, reception gain,
capacitance, and so forth, in accordance with the
communication environment, parameters other than those
described above may also be set. For example, the

modulation method and error correction method and the like




transm ssion/reception environnment is favorable, the
transm ssion device 1001 and reception device 1002
suppress electric power consunption by using a
relatively sinple nodulation nethod and relatively
sinmple error correction nmethod. Conversely, in the
event that the transm ssion/reception environnent is
poor, the transm ssion device 1001 and reception
device 1002 switch to a nodul ation nethod with nore
~gain so that informati on-caf4be accurately
transmtted and received, in the sane way as wt saaae8s87
transm ssion | evel and reception gain, and al so

us¥iit cheSornink 25t 1 S66RO8GEe s21BghEr ah@URIt BRI AEd as
correction nethod. [0400] Thus, enabling the optinmal
shodul &t | DRy .néthod and error correction nmethod to be
sel ected according to the comunication environnent
[8PPBIvs unnecessary increase in transmission level to

b d_ That is t : i tuatj wher ej |

e BB etr ThS S oroaRlbee SAdEM0R e A
shiee KANSI 5S8R | e ele ad ! %@g%ﬁ%ﬁ?'&yz{ qeshhi-00. 0l

unnecessari 'y strong airwaves | erformed can be

PRY 9 0eth £ ARG nRP Ve F B NS HIPLLOAA € afr e I §ABE 885 i on
since the transm ssion | evel and reception gain are
Melipps Basied) )i, nahbi So WeyrtH.04Q%F] coktge, 5B :-Hex aocdiuagtiam
illustrating a detailed configuration exanple of the

nethediingsi e dovieded 0ol vedd - Examples of errox

correction methods include BCH (Bose-Chaudhuri-Hocquenghem)
coding, convolution coding, Reed-Solomon coding, and so
forth. Of course, other error correction methods may be
included. Alsg, error detection methods may be included
besides error correction methods.

.[0399]

For example, in the event that the
transmission/reception environment is favorable, the
transmission device 1001 and reception device 1002 suppress
electric power consumption by using a relatively simple
modulation method and relatively simple error correction
method. Conversely, in the event that the
transmission/reception environment is poor, the transmission
device 1001 and reception device 1002 switch to a modulation
method with more gain so that information can be accurately
transmitted and received, in the same way as with the

transmission level and reception gain, and also switches to




reception device 1002 of the communication system 1000
in that case. [0402] 1In the event of the exanple
illustrated in Fig. 56, the handling processing unit
1015 of the transm ssion device 1001 includes a
nodul ati on nethod determi ning unit 1825 for

determ ning a nodul ati on nethod to be enpl oyed for
transm ssion processing by the transm ssion unit 1011,
and an error correction nethod determ ning unit 1827
for determ ning an error @@Brection nmethod to be

enpl oyed for 176 S06P0887 transm ssion processiUgHips7
the transm ssion unit 1011 instead of the transm ssion

al BYGheRdjdigti BYryni doA2R j3RdmeeApACi t ance adj ust ment
unit 1027 included in the exanple in Fig. 35. [0403]
[Theoodul ati on nethod determining unit 1825 determ nes

a nodul ation nethod as described above based on the
st atiig's, depek ki mattihen OPéS@ﬁ@sm@@!@ﬁﬁoﬂe@e’&hO@ hend error

deternm nin ni.t 24 the status, confirpati on unit
C?ﬂﬁﬁ%“ﬁ%“%ﬁg‘aﬁaf?}ﬁ 5& dEFEP T M unt 1827

1183, a@n@%%&ﬂme&ﬂ{ ﬁ%kageun@é%‘sosdar%s lﬂ‘éﬁ*?%g?eﬁn

ove ase Fm na Fesu
tgﬁﬁ;@rﬁﬂs‘l%ql atviherdetergup-agsuni t 024 jef cbheaystat us

confirmation unit 1014. 404] In this case, the
sitofof itatd ohepeOni gbdig dinintuni@28ion environment -
excessively increases the transmission level and
transmission/reception of unnecessarily strong airwaves is
performed can be avoided. Also, power consumption can be
reduced, since the transmission level and reception gain are
suppressed in this way.

[0401]

Fig. 56 is a diagram illustrating a detaiied
- configuration example of the transmission device 1001 and
reception device 1002 of the communication system 10600 in
that case.

{0402]

'In the event of the example i1llustrated in Fig. 56, the
handling processing unit 1015 of the transmission device
1001 includes a modulation method determining unit 1825 for
determining a modulation method to be employed for
transmission processing by the transmission unit 1011, and
an error correction method determining unit 1827 for

determining an error correction method to be employed for




controls the transm ssion unit 1011 to supply the
nodul ati on nethod determ ned at the nodul ation
determining unit 1825, and the error correction

nmet hod determ ned at the error correction nethod
determ ning unit 1827 to the reception device 1002
along wiwth the information indicating the status
determination results and conbined | oad. [0405] In
the event of the exanple illustrated in Fig. 56, the
handl i ng processing unit -1036 of the reception device
1002 includes a nodul ati on nethod determ ni ng urbteP0887
1846 for --------------- - - 177 S06P0887

cdet SN NIFRAI pRoPRIY AL N iRt Redn{hi £siodepmdulaiion

nmet hod) to be enployed for reception processing by
ihbeedd®captthentrunshi 403+ 1andl and pistOmCaniectl 0dH and
net hod determning unit 1847 for determ ning an error
cepr¢daariosn agduhbderd Wt gl oyedl ddrd rigcgpei ohample in
_processing by the reception unit 1031 instead of the
Fi@ception gain adjustnent unit 1046 and capacitance
[ggéyftnent unit 1047 included in the exanple in Fig.

.~ 10406] The nodul ati on nmet hod determ ning unit
184G ndel, e Hefon ndTRRl 8Lt oM denpdnliat h 99y aBtdod as
descri bed above based on the status determ nation

alesdllL idat aedhb@daatdddieibdat shdvdivigddion t044seftus
the status confirmation unit 1034, and the
dend orimmttiion rebul tnateaieedodul Eid gletmemiodng unit

1024 of the status confirmation unit 1014. The modulation
‘method determining unit 1827 determines an error correction
method as described above based on the status determination
results determined at the determining unit 1024 of the
status confirmation unit 1014.

[0404]

In this case, the information providing unit 1029
controls the transmission unit 1011 to supply the modulation
method determined at the modulation determining unit 1825,
and the error correction method determined at the error
correction method determining unit 1827 to the reception
device 1002 along with the information indicating the status
determination results and combined load.

[0405]

In the event of the example illustrated in Fig. 56, the

handling processing unit 1035 of the reception device 1002

includes a modulation method determining unit 1846 for




determi ned at the transm ssion device 1001, which is
supplied fromthe determning unit 1044. The error
correction nmethod determning unit 1847 determ nes an
error correction nethod as descri bed above based on
the status determination results determned at the
determning unit 1044 of the status confirmation unit
1034, and the information relating to the error
correction nethod determned at the transm ssion
devi ce 1001, which is supplFved fromthe determ ning
unit 1044. [0407] That is to say, in this case, S0B&0887
determining unit 1044 - - ---- -- ---------------- -
determinirg a h68ul SOLRDGRLhodet el 81 NefertdiR 1St AbHSm&Thod)
the reception device 1002 based on the conbi ned | oad
toabe Wngileq by fohereosdiined plroads sabhg Wattheg ranept 16 2,
and supplies the information relating the nodul ation
upkt lan@ngr RBr e BN T sSireR L AER hbet it eleterBdning wHeE

nsm ssi on devi ce 1001, which is, supplied fromthe
b3 EnE SEeBimaBe P E et GOT o AR TS Db ARG ot 2 D
f ' r.tl .ohtaj nj j 3 t
FEA o, 5D P 3180, Py b0, e 8%l L
iflgtefdidrttnen reespt {ch galiB488fuSeheXamle1o0tbeand
nodul ati on nmet hod determ ning unit 1846 enpl oys the
capdiuil etricen amg tibodef dentdul at 7 obnakidwad inc aheespansliangn
to the nodul ati on nmethod) determ ned at the
Figan®m ssi on device 1001 if possible in light of the

st at us
[0406]

The modulation method determining unit 1846 determines
a modulation {demodulation) method as described above based
on the status determination results determined at the
determining unit 1044 of the status confirmation unit 1034,
and the information relating to the modulation method
determined at the transmission devide 1001, which is
supplied from the determining unit 1044. The errox
correction method determining unit 1847 determines an error
correction method as described above based on the status

determination results determined at the determining unit

1044 of the status confirmation unit 1034, and the

information relating to the error correction method

determined at the transmission device 1001, which is
supplied from the determining unit 1044.
[(0407]

That is to say, in this case, the determining unit 1044




of the reception device 1002. Al so, for exanple, the
error correction nmethod determ ning unit 1847 enpl oys
the error correction nethod determ ned at the

transm ssion device 1001 if possible in Iight of the
status of the reception device 1002. [0409] The
comruni cati on control processing and status

confirmation processing to be executed by the

transm ssion device 1001 in this case is basically

the same as those descri-bhéd8wrth reference to the
flowharts in Fig. 37 and Fig. 38. [0410] - 179 s06P0887
SO6P0887 However, in this case, the handling
dpreersseNGHd Iststnat 66 dne tRecbkowshastidd 16i0g. b398ed Son
performed such as illustrated in the flowhart in
tRegeobl7ingdD4bhld cihatlatsed dysahe thmbimpetlllataidon net hod
determining unit 1825 determines in step S241 whet her
ceocebptiRd UuMié lRBdul rd ciinreiksdtbaskf gmathenstatasing

etermpation results which are supplied from.the
i PR AR89 ST A CoEREC EORhAiGe Be bermined
o$CLBETL ARLLAY 15 MR 420 CAALT gl LAes . TEYLBLL00 o e
met hod, proceeds to {he procéssing in st 2, an

teeh ok fes e ipedub@t | amdrakhedihased Qudhecstabuser
determ nation results. For exanple, the nodul ation

thet hofo rigatiennobtagnmg tunli@25 048l ect shd Hanwithg
appropriate nethod

processing unit 1035 along with the determination results.
[0408]

For example, the modulation method determining unit
1846 employs the modulation method (demodulation method
corresponding to the modulation method) determined at the
transmission device 1001 if possible in light of the status
of the reception device 1002. Also, for example, the error
correction method determining unit 1847 employs the error
correction method determined at the transmission device 1001
if possible in light of the status of the reception device
1002.

[0409]

The communication control processing and status
confirmation processing to be executed by the transmission
device 1001 in this case is basically the same as those
described with reference to the flowcharts in Fig. 37 and

Fig. 38.

[0410]




fromthe candi dates of nultiple nodul ati on net hods
prepared beforehand based on whether or not a

communi cation environnment is a preferable state. Upon
the processing in step S242 being conpl eted, the
nodul ati on nethod determ ning wunit 1825 supplies the

i nformati on obtained fromthe determning unit 1024

of the status confirmation unit 1014, and the
information relating to the determ ned nodul ati on
nmethod to the error correctli’d&n-met hod determ ni ng unit
1827, and proceeds to the processing in step S2436P0887
Also, in step S241, in the event that determ nation
IS regeveel, Lo €O r@lse,t haenpguwl BidPpizetbodng f or
exanpl e, such that a predeterm ned nodul ati on net hod
inhhehraesr Heemrhdefbowdtmad ds F148039 SU6REBEPrmad such as
initial value beforehand is enpl oyed, the nodul ation
e RbtRYaT A teechiPerhtast 4@ Ed8ed®Ts maintai ned, or

[b e i ke, the nodul ati on nmethod determi ning unit 1825
on1%% the processing in step S242, supplies the

i nf oFyat i;Qn ' [ ' r l -
B A R T R O S
1825 Odettrimiaeki 0 sBdhah 41detherRkRi £§ dtirol82ieal ong
wth the information relating to the current
moddld Eidromerbbiodasehdrpridecetdsttio ddermpinacéssi agswlts
step S243. [0412] |In step S243, the error correction
vheth R et At nfroturdite Pereruen & Hes WHétheand oin
tgontrol the error correctiagn t hod based _on the

£ ot (USSP REE PP SN £§ WAREhCRrPRtrol the

modulation method, proceeds to the processing in step S242,
and determines the modulation method based on the status
determination results. For example, the modulation method
determining unit 1825 selects the most appropriate method
from the candidates of multiple mecdulation methods prepared
beforehand based on whether or not a communication
environment is a preferable state. Upon the processing in
step S242 being completed, the modulation method determining
unit 1825 supplies the information obtained from the
determining unit 1024 of the status confirmation unit 1014,
and the information relating to the determined modulation
method to the error correction method determining unit 1827,
and proceeds to the processing in step 5243. Also, in step
5241, in the event that determination is made not to control
the modulation method, for example, such that a

predetermined modulation method which has been determined as




supplied via the nodul ati on net hod determ ni ng unit
1825, and in the event that determ nation is nmade to
control the nodul ation method, proceeds to the
processing in step S244, and determ nes the error
correction nethod based on the status determ nation
results. For exanple, the error correction nethod
determining unit 1827 selects the nost appropriate
met hod fromthe candidates of nultiple error
correcti on nmethods prepared8Beforehand based on

whet her or not a conmunication environment is a S06P0887
preferable state. [0413] Upon conpleting the

apr 0aessa Nordlles be oS5 d tihe etployed £ OrHL Glodan arebhod
determining unit 1827 supplies the - 181 S06P0887

- mehhod nehicdn iscquirredt ¥y omltded edodal meimmimedhodr the
deternmining _unit 1825, and the information relatin

-1 ket hehgdtEitrhaan BeiRd dSteaRLRHRI ibtHod 828 Pﬁétsgthe
PRBERA0n S LSP RLp Bt Lo L At B L RE SRR T Pt et

rocessli n step

sQ¥EM ed Nl rdgher aw@fmmags u@m@ela@& 3o t@l%ntsrtg'tust he

error correction nethod, for exanple, such t

cPREJBREI TR i er [OT4 COS M ie@RoReEhesh Whiceh mla@ﬁoaeen
determ ned as an initial value beforehand is enpl oyed,

- dehermiringr ucgrtr @827 ol aret hdghwhhehinSomationt kylating to
selected is maintained, or the |like, the error

tRer FEEEIEn Wﬂﬂaéﬁlowéﬁtrhﬁdm AGIURFeCaBIT toniths t he

ocg§5|n ntsteg %% supplies the information
?%§1%§§'gﬁpﬁlﬁgd $tom the nodul ation met hod
[g@1§1n1n|ng unit 1825 to the nessage

In step 8243, the error correction method determining
unit 1827 determines whether to control the error correction
method based on the status determination results which are
supplied via the modulation method determining unit 1825,
and in the event that determination is made to control the
modulation method, -proceeds to the processing in step 5244,
and determines the error correction method based on the
status determination results. For example, the error
correction method determining unit 1827 selects the most
. appropriate method from the candidates of multiple exror
correction methods prepared beforehand based on whether or
not a communication environment is a preferable state.
[0413]

Upon completing the processing in step 5244, the error

correction method determining unit 1827 supplies the




di splay unit 1028 along with the information rel ating
to the <current error correction nethod, and proceeds
to the processing in step S245. [0414] 1In step 5245,
the nessage display unit 1028 determ nes whether to
di spl ay a nessage based on the status determ nation
results, as with the case of step S45, and in the
event that determination is made to display a nessage,
proceeds to the processing in step 5246, and displ ays
a nessage or image as to t£tRé Oser on an unshown
di spl ay based on the status determ nation resul tZ/6EY§87
with the case of step 546. (That is to say, the
imsosagleldi splamiradi frd028e rb8R1a86P088 Rodpertormbning
di,spl ayi ng of a message in accordance with the .
Upshntitd Tatdreh tERvERERFREHILON WALt ERADI®ttiheg dekermined
rocessing. .in st 46, .t he nessage, di_spl ay  uni
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error correction method which is currently selected is
maintained, or the like, the error correction method
determining unit 1827 omits the processing in step S$244,
supplies the information which is supplied from the
modulation method determining unit 1825 to the message
display unit 1028 along with the information relating to the
current error correction method, and proceeds to the
processing in step S$245.
[0414]

In step S245, the message display unit 1028 determines
whether to display a message based on the status
determination results, as with the case of step $45, and in
the event that determination is made to display a message,
© proceeds to the processing in step 5246, and displays a
‘message or image as to the user on an unshown display based
on the status determination results, as with the case of

step 546. (That is to say, the message display unit 1028




status determnation results which are supplied via
the nessage display unit 1028, and in the event that
determination is made to provide infornmation, proceeds
to the processing in step S248, and controls the
transm ssion wunit 1011 to provide the information

i ndi cating the nodulation nethod and the error
correction nmethod enployed at the transm ssion device
1001 to the reception device_1002. At this tine, an
arrangenent may be nade Whégéiﬁ the information

provi ding unit 1029 al so provides the information9oF0887
relating to another conmmuni cation environment such as
PERECEBIIH fed Avdad of 2 HeexveammsAnsstorrdrevieceritb0the
and so for to.the reception device 1002 as

th ,
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mptlocdsEitegmiAliag, uhht 2P th24Ke hesdhie eMeplalhabit
determination is made not to provide the information,
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rocessing in step 5248, and conpletes the handling
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handl i ng processing illustrated in
step S5247.
[0415]

In step S247, the information providing unit 1029
determines whether to provide information based on the
status determination results which are sﬁpplied via the
message display unit 1028, and in the event that
determination is made to provide information, proceeds to
the processing in step S248, and controls the transmission
unit 1011 to provide the information indicating the
modulation method and the error correction method employed
at the transmission device 1001 to the reception device 1002.
At this time, an arrangement may be made wherein the
information providing unit 1029 also provides the
information relating to another communication environment
such as the combined load of the transmission device 1001,

and so forth to the reception device 1002 as necessary.




the flowhart in Fig. 41 basically in the same way in
the above case of the transm ssion device 1001 with
reference to the flowhart in Fig. 57. Accordingly,
detail ed description thereof will be omtted.

However, such as the flowhart illustrated in Fig.

41, the reception device 1002 does not transmt
information Iike the transm ssion device 1001, so in

t he event of the handling proceSS|ng using the
reception device 1002, the?® ﬁroce33|ng in step 5247

and step 5248 in Fig. 57 is omtted. [0417] Thu06F0887
the transm ssion device 1001 and the reception device
UPGDZC%@Fﬂ%ﬁﬁnqatﬁ@dﬁtﬁ@?@ﬁﬂﬁhﬂh@éteanséf&oﬁﬁwonméotm@haon

%. S06P0887 . net hod, and _so forth readily
PERBFOIRY ity 1885 ABTRES éfhecBﬁﬁ%’r%‘étH’lEﬂFeSSlng, and

a event fhat
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correction method as handling processing,

‘stespe24l vercanki gueat i s dickbeninat yor nid lﬁ%dehaﬁd| tHg
processing unit and the content of the handling

PpPHEES Sihwy infhansbhth gurtet ilofoohatsonh mnitiding eath 1029

Eroce33|ng other than that is basically the sane as
heScdie PTOCeRANE r HhsHi 5156 8ded e ecTTOB tasd thhe

hgg&fﬁ{loqo%e%gge 1002 described with reference to the
respect itve dram Ags up to Fig. 41. Accordingly,

(69ngy ol of the nodul ati on nethod

Note that the status confirmation processing by the
reception device 1002 is executed in the same way in the
case of the flowchart in Fig. 40. Also, the reception
device 1002 executes the handling processing illustrated in
the flowchart in Fig. 41 basically in the same way in the
above case of the transmission device 1001 with reference to
the flowchart in Fig. 57. Accordingly, detailed description
thereof will be omitted. However, such as the flowchart
illustrated in Fig. 41, the reception device 1002 does not
transmit information like the transmission device 1001, so
in the event of the handling processing using the reception
device 1002, the processing in step S247 and step S248 in
Fig. 57 is omitted.

[0417]
Thus, the transmission device 1001 and the reception

device 1002 can set a modulation method, an error correction




and error correction can be applied to each case
described wth reference to Fig. 42 through Fig. 54
in the sane way. [0419] That is to say, for exanple,
control of the nodul ation nethod and error correction
nmet hod can be applied to the comunication device
1201 and the communi cation device 1202 of the

comuni cation system 1200 illustrated in Fig. 43, and

t he conmuni cati on handling processing unit 1215 nay

i nclude the nodul ati on netldd-det erm ni ng unit 1825
and the error correction method deternining unitSQ82887
instead of the transm ssion |evel adjustment unit
n&2R6, recepid @Brghi feadidl) WSsipmRbrilatél |l 28pendndgt BR a
capaci tance adjustnent unit 185 S06P0887 1227. In
cpmingntestelorc emyegornetty, t he handl i ng processing
executed by the conmuni cati on handling processing unit
[9248] perforns control of the nmodul ation nethod and

err or,rection neth i nstead,_of transm ssion | evel
adjSéFﬁ%ﬁF;%Or%%%bffb%%ﬁe$gﬁn df%%?ﬂ%ﬁi%rﬁﬁamISSlon
a68pagi 1 GNCerRdiYst PR o idh deRie c82MBg Yaye m%ﬁ@ gbove
case of the transm ssion device 1.001 and the
mb@GEPt i M nd@Wbaeod 082,e 150 1 halrrdet 8bh 6k tIRSIC GkPhARML ing
thereof will be omtted. [0420] O course, an
papcanganenttheayebepemEides wherfeignratdedres ndirffleironndf thethe
nmodul ati on nethod, and determ nation of the error
hepiterd imParsehnd Palheridoithedcantone of thigehandling

CO"”qgicat% n dev%ces qﬁ thefconanicqgio%.sgsﬂem
PIS00° > Hiva configuration of each unit and eac

processing other than that is basically the same as the case
of the transmission device 1001 and the reception device
1002 described with reference to the respective drawings up
to Fig. 41. Accordingly, control of the modulation method
and error correction can be applied to each case described
with reference to Fig. 42 through Fig. 54 in the same way.
[0419]

That is to say, for example, control of the modulation

method and error correction method can be applied to the

- communication device 1201 and the communication device 1202

of the communication system 1200 illustrated in Fig. 43, and
the communication handling processing unit 1215 may include
the modulation method determining unit 1825 and the error
correction method determining unit 1827 instead of the
transmission level adjustment unit 1225, reception gain

adjustment unit 1226, and the capacitance adjustment unit




the determ ned nethod is unconditionally enployed at
the other communication device, or an arrangenent may
be made wherein transnission |evel adjustnent,
reception gain adjustnent, and capacitance adjustnment
are not deleted but remined, and control of the

nmodul ati on nmet hod and control of the error correction
nmethod is only added. [0421] Also, in addition to the
above nodul ati on nmethod and error correction method,
the frequency of a carrier 18bgnal to be transnmitted or
received nmay be controlled, for exanple. For exafARPS87
t he conmuni cati on device, transm ssion device, or
lpeZeptiortidaviceeescamssde st apprionidlaie breguentyy
- 186 SO06F0887 and perforns conmuni cati on by taking
SEREVSEGial the aofmeglenthorbdnddhany nigradre sipst unit 1215

propriate properties as a .carrier signal. [0422]
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solid or solution or the like, and the properties as

the COMBINaGakisOBhaedboe Stk olStRapPafddsMiC8ion device
resi stance value, and so forth can be extrenely
ifPlcanshttde depentimy daviquallioy, ofo nedaer idaltaisede,
shape, and so forth thereof. For exanple, in the event
d?ﬁ%flpE%QWuﬁﬁﬁr66EyW+%9t@ﬁ(@ﬁl§§e@he conmuni cat i on
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Of course, an arrangement may be made wherein

determination-of the modulation method, and determination of
.the error correction method is performed at one of the
communication devices of the communication system 1200, and
the determined method is unconditionally employed at the
other communication device, or an arrangement may be made
wherein transmission level adjustment, reception gain
adjustment, and capacitance adjustment are not deleted but
remained, and control of the modulation method and control

of the error correction method is only added.

[0421]
Also, in addition to the above modulation method and
—-error correction method, the frequency of a carrier signal

to be transmitted or received may be controlled, for example.

For example, the communication device, transmission device,

or reception device scans the most appropriate frequency,




illustrated in Fig. 58B, the properties as a

communi cation medi um are changed dependi ng on whet her
t he communication nedium 1003 is an adult, a child,
heavy, slim large, small, or the like. [0423]
Simlarly, for exanple, as illustrated in Fig. 58C
the properties of the comunication nmedi um 1003 as a
communi cati on nedi um are changed dependi ng on the case
wherein the principal conponents of the comunication
medi um 1003 is the water, 18he-case of salt water, the
case of oil, the case of organic solvent, the ca&&rdB87
sul furic acid, or the like. ] - 187 S06P0887 [0424]
alfuser fipors tdoemmat est &dn WBhapRingi Zee Digriahe offi ke of

t he communi cati on nmedi um 1003 changi ng, the frequency
fpropRRey dwmndn heMéng opmumiccdt Ronrbet ween dieperties as a
trapsm ssion device 1001 and the reception device

°3BppFare-EGtet i nes  changed such as curves 1901
[ g%gggh 1903 of the graph illustrated in Fig. 59.
F ] That is to say, constantly perform ng

comMmagi catinBhe, Wit NN @ 38MEr ff SAURNGY BRmBn FRILI&E!, a

signal (carrier) results in that the transm ssion
coenhiciecakQ0h anditheis recepliiroRhdeyi L JlR2apeyf 86MBtant,

comruni cation utilizing a
but the communication medium 1003 of the communication -
system 1000 (Fig. 58A) may be any of a solid or solution or
the like, and the properties as a communication medium such
as capacitance, resistance value, and so forth can be
extremely fluctuated depending on gquality of material, size,
shape, and so forth thereof. For example, in the event that
a human body is taken as the communication medium 1003, as
illustrated in Fig. 58B, the properties as a communication
medium are changed depending on whether the communication
medium 1003 is an adult, a child, heavy, slim, large, small,
or the like.

[0423]

Similarly, for example, as illustrated in Fig. 58C, the
properties of the communication medium 1003 as a
communication medium are changed depending on the case
wherein the principal components of the communication medium
1003 is the water, the case of salt water, the case of oil,

the case of organic solvent, the case of sulfuric acid, or

the like.




small gain (inefficient) frequency band dependi ng on
the material, shape, size, or the like of the

conmuni cation nmedi um 1003, which needs to
unnecessarily raise a transm ssion gain or reception
sensitivity, leading to a risk of increasing power
consunption. [0426] Also, a nethod can be al so

concei ved wherein the information relating to a
conmuni cation mediumis input by the user, and
conmuni cation settings arelpérfornmed based on the
input, but it is difficult to identify frequency S06P0887
properties correctly by only user input in sonme cases,
(bor4] exanpl e, such as a case wherein the transm ssion
device 1001 and the reception device 1002 regard a

| i quihdsh,| ompngthe eteri88, SOGPOBSAzeceptratine t Ube ast
t he communi cati on nmedi um 1003, and perform
BRI EHGASA DI Bedhm 1A05e chapIanEasid WErErANE e

conmuni cat.i on. medi um 1003 .(flpwng liquid) itself,
PR ® P09 ST Phrd OoB APpH IR SEanFRCbRty
afbide CAITI @ha BhONALSATRLI BES: COaNGSS ARPSBALLGOD @
comuni cati on environnent, so-IsS not éﬁmays
chasdedgath agdcalees Widoh- @hrBBYROtod Drordeher gLapng a
frequency based on user input, a case wherein it is
itlddtimatded tto 8pyi MTe a frequency-as to a
commmuni cati on environment can be conceived. [0428]
quently, an arrangenent is nade wherein the

That is to say, constantly performing communication
with the same frequency as a carrier signal (carrier)
results in that the transmission device 1001 and the
-reception device 1002 performs communication utilizing a
small gain (inefficient) frequency band depending on the
material, shape, size, or the 1like of the communication
~medium 1003, which needs to unnecessarily raise a
transmission gain or reception sensitivity, leading to a
risk of increasing power consumption.

[0426]

Also, a method can be also conceived wherein the
information relating to a communication medium is input by
the user, and communication settings are performed based on
the input, but it is difficult to identify frequency
properties correctly by only user input in some cases, for
example, such as a case wherein the transmission device 1001

and the reception device 1002 regard a liquid flowing in a




conmuni cati on device (including the transm ssion
devi ce and reception device) searches a frequency
having a great gain (searches the frequency
properties of a communication environment of the
outsi de of the device), for exanple, prior to
starting conmuni cation, and perforns frequency
settings of a carrier signal based on the search
results. [0429] A configuration exanple of the
communi cation device in TH&S case is illustrated in
Fig. 60. The conmunication system 2000 ill ustratEPE4$87
Fig. 60 includes a communi cation device 2001 and a

- ceotuni tdtd e dbei cemB@catilhe medimminl ©El,i amddeviterm

2001 and communi cation device 2002 are configured so
ceEmppl sk th VitRe thRrEgEIEPRY I3t GpEREE edheyfeiq thegg

S06P088Y t
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[ggggglng conmuni cation or the I|ike, obtaln t he nost
appropriate frequency (frequency having a great gain)

of ariaa,r it8e SbgNadpp ANt iReEl OFSuSUYWEH Gathen; &isi Ng
t he S|gnal of frequency thereof as a «carrier signal,
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communi cation device 2001 includes the sane

e@ﬁhf@l@f&ﬁrﬁhi 6R- a5 the bmiimiveghhbgedie\drce al201 wiihh-a
g dé as illustrated in Fig. 60, and further
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carrier signal;
communication environment can be conceived.

[0428]

Consequently, an arrangement is made wherein the
communication device (including the transmission device and
reception device) searches a frequency having a great gain
{searches the frequency properties of a communication
envifonment of the ocutside of the device), for example,
prior to starting communication, and performs frequency
settings of a carrier signal based on the search results.
[0429]

A configuration example of the communication device in
that case is illustrated in Fig. 60. The communication
system 2000 illustrated in Fig. 60 includes a communication
device 2001 and a communication device 2002. The
communication device 2001 and communication device 2002 are

configured -s0 as to search the frequency properties of a




setting unit 2012 for setting the frequency of a

carrier signal to the nost appropriate frequency. The
comuni cation device 2002 has the same configuration

as the conmuni cation device 2001, and description
thereof will be omtted. [0431] The frequency scan
processing unit 2011 operates in collaboration wth

the frequency scan processing unit of the

comuni cation device 2002 serving as a comuni cation
partner, transmts/receivd$9-signal while changing a
freguency with a certain transn ssion |evel, and S06P0887
neasures reception |level thereof regardi ng each
chmegueoasyiod haralynindent (Fatiimg pallif eqoeng)i oatiich medium
provi des the maxi mum gain. The frequency setting unit
12032, cHpr retanntlive PEAASNT S Sitertdngt co@uniaredt ionl19@ the
$g6P0887 .the reception unit 1031 to set the frequency
Ligant PREZP ithe fREtpRBREIR Ifd ot FEABSRF B qUERAReEEHN

SsSi nit .2011_as _the frequency of a carrier
PEVOREIT Tiest OaiEh 86 BEURIET 1091 AN The T aesBt i on
cBithtin 1034 RERQLI €RQ AL N £38hfncd Nereor as a

conmuni cati on devi ce 2002 using carrier” signa
chiheieofsigddl432k Beserigdd ebowkl | be nmade regarding a
specific - processing flow exanple with reference to
[PAé0Fl owchart in Fig. 61. [0433] First, the

communi cation status confirmation unit 1214 of the

conmuitfitcdfi 6A 8aVi cd'oorrngel tatian pladess AL sirel udes

the same configuration as the communication device 1201 in

- Fig. 43 as illustrated in Fig. 60, and further includes a
frequency scan processing unit 2011 for identifying the most
appropriate frequency of a carrier signal, and a frequency
setting unit 2012 for setting the frequency of a carrier
signal to the most appropriate frequency. The communication
device 2002 has the same configuration as the communication
device 2001, and description thereof will be omitted.

[0431]

The frequency scan processing unit 2011 operates in
collaboration with the frequency scan processing unit of the
communication device 2002 serving as a communication partner,
.transmits/receives a signal while changing a frequency with
a certain transmission level, and measures reception level
thereof regarding each frequency, thereby identifying a
frequency which provides the maximum gain. The frequency

setting unit 2012 controls the transmission unit 1011 and




cal cul ating conbi ned | oad, and so forth to confirma
comruni cation status in step 5301. In step 5302, the
comuni cation handling unit 1215 of the communi cation
device 2001 perfornms settings such as a transm ssion
| evel, a reception gain, capacitance, and so forth
based on the status determ nation results. At this
time, the communication device 2001 perforns
conmuni cation as to the conmmunication device 2002 to
gi ve and recei ve informati d80as necessary. Similarly,
t he conmunication status confirmation unit 1214 40887
shown) of the comuni cation device 2002 confirns a
thtatesepielat mngtcDOBLMCatadtofhenf 8¢ @Peb32 idehBifsé@pin
S322, the comunication handling unit 1215 of the
tepnpietemiingn ofevhe ef RO0ENger BoanspeomaAningatibh 2011 as
tget%in s - 19 S06P0887 _based on the status, _
BnFFTHE I OFeBuFRSE 1904382 Lupoht e e PR S stk
m_SSi . | evel,, eception | evel . ,
1850 o HIRTRELRE P IS T0atclob e 87 Alfimaresivnme 0
tBAVESRRATBRL theh Nge $Pl Ried st RS £LLAUENEY gnitahereot.
processing unit 2011 of the confuni cation geV|ce 2001
[8¢%3]) the frequency of a carrier signal to a
predeterm ned frequency FI (initial value) to perform
f r edgeneypstan wiprlobeswnrg fegaidient iaf ppagifhe nost
appropriate frequency of a carrier signal in step
PS%‘S%?S% feBHt PHMRR ke iihaks P EeRem tutite fherchart in
traqﬁpit carrier signal thereof (e.g., sine wave) to
e conmuni cati on device 2002 in step 5304. The

[0433]

First, the communication status confirmation unit 1214
of the communication device 2001 performs processing such as
calculating combined load, and so forth to confirm a
communication status in step $301. In step S$302, the
communication handling unit 1215 of the communication device
2001 performs settings such as a transmission level, a
reception gain, capacitance, and so forth based on the
status determination results. At this time, the
communication device 2001 performs communication as to the
communication device 2002 to give and receive information as
necessary. Similarly, the communication status confirmation
unit 1214 (not shown) of the communication device 2002
confirms a status relating communication in step 8321. 1In
step S322, the communication handling unit 1215 of the

communication device 2002 performs communication settings




transm ssion | evel of the transm ssion signal at this
time is the transmssion |evel set in the processing
in step S302 (a predeterm ned certain transm ssion
l evel in the case of not setting the signal level in
the processing in step S302). [0435] The frequency
scan processing unit 2011 of the comrunication device
2002 controls the reception unit 1031 of the
conmuni cati on device 2002 to receive this carrier
- signal in step S323, and-up8h receiving the carrier
signal, detects the reception |level of the carrisopr0887
signal in step S324, controls the transm ssion unit
bdBdd af tihee steouvuthEldtidavireeu 2 to transnit a
signal including the information of the detected
[Péetption level to the 192 S06P0887 conmuni cation
devi ce 2001. [0436] The frequency processing unit
201PPor Fhe eohmiticaticdnas qevidiszgasiepnt #ors the

tion unit 1031 of the _cgmunication device 2001
< EETR e Vale: sttt AU RE TThiFoPREEROR O? thi s
cHRREPLd2N o8l BAAL x blhnetCReI RGO coRBEk URON three%%%bé‘&c he
signal including the information of this receptio

stevgdroeiisahgsubhe 10 0Tathencehmitiedtecaptibonce | By®El
fromthe received signal to record the value of the

seeteptd dweleerty cof resparndengsigndhed <r eqaedntyroindde
transmtted carrier signal in step S306. In step S307,

f¥eenedhentyishah YHldees§Pngetkfn P EguEnCY hecan

comuni cat.i on, e
procesglng for identifying the most appropriate frequency of

a carrier signal in step S$303, and contrcls the transmission
unit 1011 to transmit carrier signal thereof (e.g., sine
wave) toe the communication device 2002 in step S$304. The
transmission level of the transmission signal at this time

" 'is the transmission level set in the processing in step $302
(a predetermined certain transmission level in the case of
not setting the signal level in the processing in step S302).
[0435]

The frequency scan processing unit 2011 of the
communication device 2002 controls the reception unit 1031
of the communication device 2002 to receive this carrier
signal in step $323, and upon receiving the carrier signal,
detects the reception level of the carrier signal in step
5324, controls the transmission unit 1011 of the
communication device 2002 to transmit a signal including the

~information of the detected reception level to the




devi ce 2001 raises (shifts) a predeterm ned certain
width AF fromthe current value of the frequency of
the carrier signal. In step 5308, the frequency
processing unit 2011 of the conmunication device 2001
det erm nes whether or not the current frequency of
the carrier signal has reached the predeterm ned
certain frequency Fn (maxi mum val ue). [0437] As
descri bed above, in the event that determ nation is
made that the current freqd@écy of the carrier signa
which is transmitted on a trial basis has reachederhés?
Fn, the frequency scan processing unit 2011 of the
comptitti aldnodevieyi 202001 returns to the processing
in step S304 to continue the transm ssion of the
[B4B®l er signal, and - 193 S06PCB87 executes the

subsequent processing repeatedly. [0438] That is to
say,Th@hérﬁﬁéaﬁ%hdgﬁfogf@&ﬁlﬁaoe%%.éﬁbllumft thg1gompsnigggion

t d 2001 ts th
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carrier signal fromthe |n|t| val ue
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by AF, neasuring the reception |evel ach
récequierc \thes shgné hei redmatinigc ahe oin f aendtden2002thand
recording the value of reception |evel thereof
r%%?ﬁféi%t ey S t AR fheqdeheymation Hifs thiemeecerieion

eguenc can processi.ng unit 2011 of the
%ﬁ#%ﬁ%o F%Snre ei@e sighal to record the value of the

reception level corresponding to the frequency of the
transmitted carrier signal in step S306. In step S307, the
frequency scan processing unit 2011 of the communication
device 2001 raises (shifts) a predetermined certain width AF
from the current value of the frequency of the carrier
signal. 1In step 5308, the frequency processing unit 2011 of
the communication device 2001 determines whether or not the
current frequency of the carrier signal has reached the
predetermined certain frequency Fn (maximum value).

[0437]

As described above, in the event that determination is
made that the current frequency of the carrier signal which
is transmitted on a trial basis has reached the Fn, the
frequency scan processing unit 2011 of the communication
device 2001 returns to the processing in step 5304 to

continue the transmission of the carrier signal, and




devi ce 2002 repeats the processing in step S323
through step 5325 corresponding to such processing.
[0439] Subsequently, in step S308, in the event that
determination is made that the current frequency of
the <carrier signal has reached the Fn, the frequency
scan processing unit 2011 of the comrunication device
2001 proceeds to the processing in step 5309. In step
S309, the frequency scan processing unit 2011 of the
communi cation device 20011i°dentifies the frequency of
whi ch reception |evel becones the maxi mum based YHpPG887
the information of the reception |evel for each
ekeeguencyhd udseqhibectwtb@angingeeopdetkdty. 194

S06P0887 [0440] Upon identifying the frequency of
[WAB8h reception |level becones the maxi num the

freguency scan processing unit 2011 of the, )
co i 6R BeYi (26T WERFY of 21 IFACLEASHT s8R b 2011

odnthe 1034 b SORIURLEoan devies 2001, Lo Leansn

St ghal 1 nNnc e infor

s¥abues®f dheuqhdsptp fd-ash f r&%&@ﬁgytf&éﬁi%i%l@he The
frequency scan processing unit 2011 of the

cappRiNi agra0n rdp¥ b €ed BP0 1 160REE 8l Sg t e rfeeepkhen dhithe
1031 of the communication device 2001 to receive
cgrghal simmadoffromnthobiritialhealat uel ofmimigunf veguehcyo
identified at the frequency scan processing unit 2011
the Fheakothusi Eat (B idew delpgd1by AF, measuring the

reception level of each frequency using the communication
device 2002, and recording the value of reception level
thereof correlating with each frequency. At this time, the
frequency scan processing unit 2011 of the communication
device 2002 repeats the processing in step $323 through step
-8325 corresponding to such processing.

[0439]

Subsequently, in step $308, in the event that
determination is made that the current frequency of the
carrier ‘signal has reached the Fn, the frequency scan
‘processing unit 2011 of the communication device 2001
proceeds to the preocessing in step $309. In step S309, the
frequency scan processing unit 2011 of the communication
device 2001 identifies the frequency of which reception
level becomes the maximum based on the information of the
reception level for each frequency thus collected and

recorded.




[0441] In step S311, the frequency setting unit 2012

of the conmmunication device 2001 sets the frequency
searched at the frequency scan processing unit 2011

as the frequency of the «carrier signal. In step S326,
the frequency setting unit 2012 of the comrunication
devi ce 2002 whi ch obtained the information of the
frequency sets the frequency of the <carrier signal in
step S327. Note that at this tine, the frequency
setting unit 2012 of the -tdfduni cati on device 2001,

and the frequency setting unit 2012 of the S06P0887
conmuni cation device 2002 comuni cate each other as
[Re¢essary, and nutually share information. [0442] -

195 S06P0887 Thus, the frequency scan processing

uni tUegl 1dehtifeinprithinifeatiboncdevi cdiz00tecaptithmelevel
frequency scan processing unit 2011 of the

PEGRTEN it “@I}flﬂléi?r cEN® obEE R CY e BCRMP T I SFdEAcYRbE 2011
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ual ~conmuni Ca?l on SO as tO

uBQE @opprs@%%at:bﬁeu@{watﬁ%ﬁ%@bmé Oékﬂc?ﬂ £NLEnEREE the
h the above description has been nade wherein the

sﬁ@ﬁﬂhﬁt@&tﬁ@ﬁ@ PheCESSd figh tikint 1 3@1da@inty thiceqd@l8Yof the
setting unit 2012 of the comrunication device 2001
idsmeifiied Heekhptneyi dedstfdroWwsilh - Fi Bhe 6lsecmadcyyhecan
frequency scan processing unit 2011 and frequency
pg@f@ﬁqﬁ?qﬂﬂnﬂtzégglo$f the communication device 2002

controls the reception unit 1031 of the communication device
2001 to receive signal therecf, and obtain the value of the
frequency identified at the frequency scan processing unit
2011 of the communication device 2001,

[0441]

In step S311, the frequency setting unit 2012 of the
communication device 2001 sets the frequency searched at the
frequency scan processing unit 2011 as the frequency of the
carrier signal. In step S326, the frequency setting unit
2012 of the communication device 2002 which obtained the
information of the frequency sets the frequency of the
carrier signal in step S$327. Note that at this time, the
freguency setting unit 2012 of the communication device 2001,
and the frequency setting unit 2012 of the communication
device 2002 communicate each othexr as necessary, and
mutually share information.

[0442]




t he conmuni cati on device 2002 execute the right-sided
flow in Fig. 61, but an arrangenent is not restricted
to this, an arrangenent nmay be nmade wherein the
frequency scan processing unit 2011 and frequency
setting unit 2012 of the conmmunication device 2001
execute the right-sided flowin Fig. 61, and the
frequency scan processing unit 2011 and frequency
setting unit 2012 of the comuni cation device 2002
execute the | eft-sided fl-ow9n-Fig. 61. Regarding
whet her the frequency scan processing unit 2011 S06P0887
executes the right- sided flowin Fig. 61 or the
| ef tElsisgedhkl evedieddyy.sc@h pRY¥ceHLi S edattepinest Qe
may be determined by the relation as to the
ceumwuhtaitdronleyareng? 0l e.aqd tpei breqyynay sidse prkeessing
prior to transmitting/receiving the carrier signal. -
uﬂ}% Z%b?spu‘—ss:ine FGMETlCFﬁlIrltorﬁ*efieViLFel%o%sqarnaﬁleé F}éeset
tt| t.he fr uenc the .carrie
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the nutual settings of equency of the carrier

apbobsti id el b osBRachc0tiker endndoSRe@s. t 0 obtain
-the sane tine (sane timng) between the-conmunication

[0é43e 2001 and the communi cati on device 2002 as sane -

as possible. For exag% an arrangenent may be nade
whet¥its &pah Wik fidrani @vrshéewr@ugggqm@aﬁobeen made

ransthPéa the value of the f{requency in step S310
ke FO (T8 HESEREPER THCELOPRES IO Stk Zdepnal he

f§§&£éﬁH¥5§% %1H8r59{{n¥%f§f%%r Hregg éﬁgéé on device 2001

execute the left-sided flow in Fig. 61, and the frequency
scan processing unit 2011 and fregquency setting unit 2012 of
. the communication device 2002 execute the right-sided flow
in Fig. 61, but an arrangement is not restricted to this, an
arrangement may be made wherein the frequency scan
processing unit 2011 and frequency setting unit 2012 of the
‘communication device 2001 execute the right-sided flow in
Fig. 61, and the frequency scén processing unit 2011 and
frequency setting unit 2012 of the communication device 2002
execute the left-sided flow in Fig. 61. Regarding whether
the frequency scan processing unit 2011 executes the right—
sided flow in Fig. 61 or the left-sided flow in Fig. 61 may
be predetermined, or may be determined by the relation as to
the communication partner (e.g., priority) or the like prior

to transmitting/receiving the carrier signal.




time, thereby synchronizing the setting timng of

both. [0445] Further, an arrangenent may be nade
wherei n one basic comunication frequency is set, and
the frequency is synchronized by performng

conmuni cati on based on this basic frequency during
frequency scan. Further, an arrangenent nay be nade
wherein a nodi fication nethod of the frequency is set
based on predeterm ned table data, thereby giving
contrast between a portionli§éarched finely and a
portion searched roughly. [0446] Al so, such as 300887
flomchart illustrated in Fig. 61, the contmunication
(dexhge 2002 which receives the carrier signal 197
SO06P0887 may obtain the nost appropriate frequency,
and Propagat étt he ddviggbdacyovattuettal orétwhghoining of
sendi ng back the detected signal level to the
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and the communication handling processing unit 1215
+bé $dree time (same timing) between the-communication device
2001 and the communication device 2002 as same as possible.
For example, an arrangement may be made wherein upon
performing the processing for transmitting the value of the
frequency in step S310 {from the reception processing in
step 8320), the settings are performed after predetermined
time, thereby synchronizing the setting timing of both.
[0445]

Further, an arrangement may be made wherein one basic
communication frequency is set, and the frequency is
synchronized by performing communication based on this basic
frequency during frequency scan. Further, an arrangement
may be made wherein a modification methed of the frequency
is set based on predetermined table data, thereby giving
contrast between a portion searched finely and a portiom
searched roughly.

[0446]
Also, such as the flowchart illustrated in Fig. 61, the

communication device 2002 which receives the carrier signal




comuni cati on device 2001 perforns settings such as a
transm ssion |level, a reception gain, capacitance, and
so forth in step 5402. Simlarly, with the
conmuni cation device 2002, the conmmuni cation status
confirmation unit 1214 (not shown) confirnms a state
relating to communication in step 5421, and the
comuni cation handling processing unit 1215 perforns
comuni cation settings based on the status
confirmation results in sté&p75422. [0449] Upon the
transm ssion |level, reception gain, capacitance,s0&rd@887
so forth based on a comuni cation environment being
m8 ¢t obtdih fUHRIHEBE YaS:ddh Qe $eLATehdl | 22Q1brobagh€e the
conmuni cati on device 2001 sets the frequency of 198
f50GREB8Y vallhe edone eritdiognalsehditficbqrieddicerintaeted
certain frequency FI (initial value) in step S403.
sAPBal 19 lf tequbhcsomeHn caprionedsy e WUl 20¢1a6Fe% he
comruni cati on device 2002 sets the frequency of the
2p3FPFer signal to the initial value Fl in the sane
[Q%{7jn step S423. The frequency scan processing unit
1" of the communi cati on device 2002 further sets the
ref efeneeoval sien Rlri0ky anr e£8PLELN havel pbogZ8ELiddd with
step S424. [0450] Next, the communi cation device 2001
rpeefaiars tiohehepEDo@Isd ity inN FiepeS404 at predet er m ned
timng wherein the processing in step S424 has been
[84#@]l y conpleted, and controls the transm ssion unit

1011 to transmt the carrier ) ,
As with the case of Fig. 61, the communication status

confirmation unit 1214 of the communication device 2001
confirms a communication status in step 5401, and the
-communication handling processing unit 1215 of the
communication device 2001 performs settings such as a
transmission level, a recepticon gain, capacitance, and so
forth in step 5402. Similarly, with the communication
device 2002, the communication status confirmation unit 1214
(not shown) confirms a state relating to communication in
step 5421, and the communication handling processing unit
1215 performé communication settings based on the status
confirmation results in step S422,
[0449]

Upon the transmission level, reception gain,
capacitance, and so forth based on a communication
environment being set, the frequency scan processing unit

2011 of the communication device 2001 sets the frequency of




signal (e.g., sine wave) to the conmunicati on device
2002. The transmi ssion |l evel of the transm ssion
signal at this tinme is the transm ssion |evel set in
the processing in step $S402 (a predeterm ned certain
transm ssion |level in the case of not setting the
signal level in the processing in step $402). [0451]
The frequency scan processing unit 2011 of the

conmuni cati on device 2002 controls the reception unit
1031 of the comunicati onl8&vice 2002 to receive this
carrier signal in step $S425, and upon receiving 300887
carrier signal, detects the reception |level of the

+Bar EhBFics GAghallnest e ARt FREnEd GMENGCYH FeBBuency F1
processing unit 2011 of the 199 S06P0887
{(¢ohtiml catliven devstep 2001 .de®dsni nelse whetduemcgr snet
the detected reception level Rn is greater than the
PFEFRT B ung4l aelﬁwf ntke epmeyprcabier gifiwicen20Ad sets

evept that determnation i that the detected
SFECEHTE Hevel ChR TS (odtah =t hih tHfe Weftdpdnteioe F1

wpcbte P yaSRies, iy anbic o, heuigle) gt obue i

to the value o eception

uded FECOIES thBechRhek 808 habidei B Afod heirthUkr 88Es the
frequency value in step 5429. Upon conpleting the

rpfocess ngliue BLepf5428ccdhia o aguehcyo SEaro PIrDCaESH 13g24.
unit 2011 of the conmunication device 2002 proceeds
[P&5%he processing in step 5430. [0452]

Next, the communication device 2001 performs the
processing in step 5404 at predetermined timing wherein the
processing in step 5424 has been surely completed, and
controls the transmission unit 1011 to transmit the carrier
signal (e.g., sine wave) to the communication device 2002.
The transmission level of the transmission signal at this
time is the transmission level set in the processing in step
5402 (a predetermined certain transmission level in the case
of not setting the signal level in the processing in step
5402} .

[0451]

The frequency scan processing unit 2011 of the
communication device 2002 controls the reception unit 1031
.of the communication device 2002 to receive this carrier
signal in step S425, and upon receiving the carrier signal,
detects the reception level of the carrier signal in step

‘5426, The frequency scan processing unit 2011 of the




In step 5427, in the event that determ nation is nade
that the reception level Rn is not greater than the
reference value RL, the frequency scan processing unit
2011 of the comuni cation device 2002 omts the
processing in step 5428 and step 5429, and proceeds
to the processing in step 5430. [0453] In step 5430,
the frequency scan processing unit 2011 of the
conmuni cati on devi ce 2002 determ nes whether or not
the current frequency of -thé%carrier signal to be
received has reached the predeterm ned certain S06P0887
frequency Fn (maxi mum value), and in the event that

cOfheH 18 N0 R ek$ cBBLE Nofe th@mi heaCHhd e by HBLUERS to
the processing in step 5425, and - 200 S06P0887

deepeiatd ddrepgiibsetierent Rr deegseager [ HEd|thel mefesporse
to such processing, the frequency scan processing
vahie Bloim c?ft'ephﬁ‘lg?)mﬁﬂﬂ eatlivoandele cevago Fhatr ansnit s
the carrier signal in step 5404, follow ng which
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the maxi mum value Fn in step 5406. [0455] In the
Reventsidiats 4det, eantl neddonisi shenderéhaicd halue RL as the -
current frequency value in step S429. Upon completing the
processing in step S429, the frequency scan processing unit
2011 of the communication device 2002 proceeds to the

processing in step $430.

[0452]

In step S427, in the event that determination is made
fhat the reception level Rn is not greater than the
reference value RL, the frequency scan processing unit 2011
of the communication device 2002 omits the processing in
step 5428 and step S429, and proceeds to the processing in
step S430.

[0453]

In step S5430, the frequency scan processing unit 2011
0f the communication device 2002 determines whether or not
the current frequency of the carrier signal to be received
has reached the predetermined certain frequency Fn (maximum
value), and in the event that determination is made not to

reach the Fn, returns to the processing in step 85425, and




current frequency of the carrier signal has not
reached the Fn, the frequency scan processing unit
2011 of the comuni cation device 2001 returns to the
processing in step $S404 to continue the transn ssion
of the carrier signal, and executes the subsequent
processing repeatedly. [0456] That is to say, the
frequency scan processing unit 2011 of the

conmuni cati on device 2001 repeats the processing in
step S404 through step S408p0thereby transmtting the
carrier signal repeatedly while raising the frequeepss?
of the carrier signal fromthe initial value Fl

rbpt gt WA el qtiont theddsaahgval ue Fn (maxi mum val ue)
by Al. On the contrary, the grequency scan processing
[0ab#) 2011 of the conmunication 201 SO06P0887 device
2002 repeats the processing in step S425 through step
S430. &ssueseei beduiopaocpeabyy, Yhe $regusagn,sdan t he

event t hat det na nis made that the current
PEPETTEE) ﬁgnla?é ﬁoﬁ‘ﬁ‘HPlﬁ%El?fba‘i’a’{éGE ?H@f

Iu gyen r [ 1
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ra1§é§0ﬁ§§E@9)|9h§t£¥b ardtgONt40li% 1t Regnal by the
transm ssi on unit 1 of the conmmuni cati on device
pﬁéﬁ)e?téaﬁnitnreﬂnsmstaimeﬂﬁtgnalF firom| tick nonrirkatf refweniy
value (reference value RL) finally recorded in the
spepc¥ESE /ngnidndstepnilhzo wiigthry suckota ther cosssinhg f 1 ow

to the information communi cati on device 2001.
frequency of the carrier signal has reached the maximum

value Fn in step 5406.
[0455]

In the event that determination is made that the
current frequency of the carrier signal has not reached the
Fn, the frequency scan processing unit 2011 of the
communication device 2001 returns to the processing in step
5404 to continue the transmission of the carrier signal, and
executes the subsequent processing repeatedly.

[0456]

That is to say, the frequency scan processing unit 2011
of the communication device 2001 repeats the processing in
step 5404 through step $S406, thereby transmitting the
carrier signal repeatedly while raising the frequency of the
carrier signal from the initial value Fl1 (minimum value) to
the final value Fn {(maximum value) by AF. On the contrary,

the frequency scan processing unit 2011 of the communication




[0458] On the contrary, in the event that
determnation is mnade that the current frequency of
the carrier signal has reached the maxi mum val ue Fn
in step $S406, the frequency scan processing unit 2011
of the communi cation device 2001 proceeds to the
processing in step S407. In step S407, the frequency
scan processing unit 2011 of the comruni cation device
2001 controls the transm ssion unit 1011 of the
conmmuni cati on device 200% rolreceive the signa
including the frequency value transmtted from t30&€20887
comuni cation device 2002 in the processing in step

dd3de A0¥5%Lkpekhs Stigd the f4egqugneyssethifgyinide
2012 of the 532 SSO6P 887 Sgonﬁunlcatlon dEVI068%%01 i

3880 S ddhelckeeduenacybarad .ue supplied fromthe
comuni cati on device 2002 as the frequency of the
[@4vtier signal. In step S432, the frequency setting
unit. 2012 of_the conmmunication device 2002 sets the
freddedt§P & Ue T dREnFYERY thelt KetesmaDATLAR iioh made

flEViGe 2001088 Ehg, LI SAUeney oL Lhe Carpher $L0nlacne

requency i'ng”uni
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frequency setting ‘unit 201 conmuni cation
20evice t7R0Z2caniNllY iaine deathe ozdmm mSceRaeessatlys and-

nmutual |y share information. [0460] Thus, the
pieezprdnoy iscapepryt¥ssiang oontr@Dd thef tirhesmission unit
1011 of the communication device 2002 to transmit the signal
including the frequency value {reference value RL) finally
recorded in the processing in step 5429 during such a
processing flow to the information communication device 2001.
[0458]

Cn the contrary, in the event that determination is
made that the current frequency of the carrier signal has
reached the maximum value Fn in step 8406, the frequency
scan processing unit 2011 of the communication device 2001
proceeds to the processing in step 5407. In step S407, the
freguency scan processing unit 2011 of the communication
device 2001 controls the transmission unit 1011 of the
communication device 2001 to receive the signal including
the frequency value transmitted from the communication
device 2002 in the processing in step $431.

{0459]

In step S408, the frequency setting unit 2012 of the




conmuni cati on device 2001 and the frequency scan
processing unit 2011 of the conmmuni cation device 2002
can set the frequency of carrier signals used for
actual subsequent conmmunication to be optimal for the
communi cation environment. [0461] Also, in the sane
way for this case as well, the comrunication device
2001 and the comuni cati on device 2002 nay execute
either of the left or right flowin Fig. 62. Note
however, that each executegdthe flow to the opposite
side fromthe other. [0462] As described above, 06E0887
comuni cation systemto which - 203 S06P0887 the

cBifSeMtadibne Atk 9he Ao e saphbi Lhe fldRNS WS 8E OBupplied
device, reception device, and communi cati on device)
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communicati on medi um may be other than a human body.

th®464quency setting unit 2012 of the communication device

2001, and the frequency setting unit 2012 of the

communication device 2002 communicate each other as

necessary, and mutually share information.

[0460]

Thus, the frequency scan processing unit 2011 of the
communication device 2001 and the frequency scan processing
unit 2011 of the communication device 2002 can set the
frequency of carrier signals used for actual subsequent
communication to be optimal for the communication
environment.

[0461]

Also, in the same way for this case as well, the
communication device 2001 and the communication device 2002
may execute either of the left or right flow in Fig. 62.
Note however, that each executes the flow to the opposite
side from the other.

[0462]

As described above, the communication system to which




The series of above-described processing can be
executed by hardware, or by software. In these cases,
the individual devices described above may each be
configured as personal conputers, such as illustrated
in Fig. 63. [0465] In Fig. 63, a CPU (Centra
Processing Unit) 2101 of the personal conputer 2100
executes the various processing follow ng prograns
stored in ROM (Read Only Menory) 2102 or prograns

| oaded from a storage unit 22813 to RAM (Random Access
Menory) 2103. The RAM 2103 al so stores data and si06PG887
forth necessary for the CPU 2101 to execute the

tuar pesesent YipRendl oprice IS8 dig,apps 1 8PP OiAli€s1bA4E86Y i ce,
204 S06D0887 The CPU 2101, ROM 2102, and RAM 2103,
rgreprhutualdvwiceenardt ednwird certhos 240ice Arcampetfounput
interface 2110 is al so connected to the bus 2104, _
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2110 i i t. it 111 h b d,
s2h50ad B "Bt Pl D 1514858 R B GbR BT ea &
t%&!c@o%ﬁc%@oﬁcﬁwpﬁﬁ Ray Tube), an LCD (Liquid

ystal D splay), or the like, and a speaker or the

[bike} a storage unit 2113 such as a hard disk or the
l'i ke, and a conmunication unit 2114 such as a nodem
or tThe Idokéigihet gomumineeati comuumiica2libs pestanmay be
Oconnunic_ation_processin%via networ ks including the
Ent efpreffiguration other than that described above, and the
number of transmission devices, reception devices, and
communication devices is not restricted. Also, the
communication medium may be other than a human body.

[0464]

The series of above-described processing can be
executed by hardware, or by software. In these cases, the
individual devices described above may each be configured as
personal computers, such as illustrated in Fig. 63.

[0465]

In Fig. 63, a CPU (Central Processing Unit) 2101 of the
personal computer 2100 executes the various processing
following programs stored in ROM (Read Only Memory) 2102 or
programs lcaded from a storage unit 2113 to RAM (Random
Access Memory) 2103. The RAM 2103 also stores data and so
forth necessary for the CPU 2101 to execute the various

types of processing, as appropriate.

[0466]




[0468] Al so connected to the input/output interface
2110 if necessary is a drive 2115, to which renovabl e
medi a such as magnetic disks, optical disks,
magnet o- opti cal disks, sem conductor nenory, or the
like, is nounted as appropriate, wth conputer
prograns read out therefrombeing installed to the
storage unit 2113 as necessary. [0469] |In the event
of executing the above-described series of processing
by software, prograns nmaki ag4up the software are
installed fromnetworks and recordi ng nedi a. [ 04A16P0887
This recording nedia is configured of not only - 205

SO06FQR8 ¢pur 1Y abi MRGLa 24 1rANCH &S aREI Gdtushi ks
(i ncluding CD- RoM (Conpact D sk-Read Only Menory) and

covie{fdqitial aVensatide, RBrskhpubthgueic: dpitieec@bedi 8kB0 is
(including MD (Mni-Disk) (a registered tradenark)),
ailpowkpotecatied proghaneuard ddecorded and distributed to
the user separately fromthe device itself, as shown
{Pﬁ6ﬁlg 63 for exanple, but also ROM 2102 or the hard

di sk jncluded i 0, the SLorage, il 211301 eLDe 711 KE an

i°ch* prograns are rec he “rre

1§§§€Wﬁhﬁd2h@&0359§ Q@%i@%y%%%?&ehﬁﬂﬂuﬂn%nbhgé EBQth%Qx
to the user. [O Noté that in the pr esent
ofipeet fumtat ken? 5ﬁ6pl$dﬁﬁﬁ®rldbeﬂlay such -as a CRT (Cathode
Ray Tube}, an LCD (Liquid Crystal Display), or the like, and
a speaker or the like, a storage unit 2113 such as a hard
disk or the like, and a communication unit 2114 such as a
modem or the like. The communication unit 2114 performs
communication processing via networks including the Intermet.
[0468]

Also connected to the input/output interface 2110 if
necessary is a drive 2115, to which removable media such as
magnetic disks, optical disks, magneto-optical disks,
semiconductor memory, or the like, is mounted as appropriate,
with computer programs read out therefrom being installed to
the storage unit 2113 as necessary.

[0469]

In the event of executing the above-described series of
processing by software, programs making up the software are
-installed from networks and recordingrmedia.

[0470}

This recording media is configured of not only




in the programrecorded in the recordi ng medi um may be
executed in tine-sequence follow ng the descri bed
order as a matter of course, or nmay be executed in
paral lel or individually. [0472] Also note that in
the present specification, system refers to the
entirety of equipnent configured of nmultiple devices.
Al so note that a configuration described above as
being a single device nmay be divided and be carried
out in the formof nultipkésdevices, or conversely, a
configuration described above as being nultiple so6p0gs?
devices may be integrated and be carried out in the

rbREMRTe acHiRObe) devi&e. adWokheh1 dP4Ner (including CD-ROM
configurations than those descri bed above may be added

(266p2SOGHRA8B ReatioCh he Monfdyguaadi DVD of Ditdieadevieesstile
Mor eover, one part of the configuration of one device
Dirak) bendgnetedentinat ndisksorifinglnadi o Mbf (MHmatRépk) (a
device, as long as the overall configuration and
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and 2Qst 0RAR8L éA‘lLl\'éBerl's.e?an@yni £aL1 QR System
conpr gaf a ¥

I Si'ng. I'Fst ~ conmmuni I'on devi ce and a_second
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a communi cati on nmedium said fir conmuni cati on
ocdevhe€ehdmicldidkn@ncliuded in the storage unit 2113 or the -
like in which programs are recorded and the medium is
. assembled into the device beforehand and thus provided to
the user.

[0471]

Note that in the present specification, steps described
in the program recorded in the reccrding medium may be
executed in time-sequence following the described order as a
matter of course, or may be executed in parallel or
individually.
£04721

Also note that in the present specification, system
refers to the entirety of equipment configured of multiple
devices. Also note that a configuration described above as
being a single device may be divided and be carried out in
the form of multiple devices, or conversely, a configuration
described above as being multiple devices may be integrated
and be carried out in the form of a single device. Further,

cther configurations than those described above may be added




first status confirmng neans for confirmng the
status of said first conmunication device regarding
said conmmunication, first supply neans for supplying
first confirmation results, which are confirmation
results of said first status confirmation nmeans, to
sai d second conmuni cati on device, first obtaining
nmeans for obtaining second confirmation results which
are confirmation results regarding said comruni cation
of said second comuni cati ené €devi ce, supplied from
said second conmuni cation device, and first handlsogg0887
processi ng neans for perform ng control processing
thegad didir i9Ri-d  EONMRINI AT 9@l cBASedy Do, dohb ISirt of
confirmation results and said second confirmation
thestbiSiguandisai df SeeorEviesntaly Ciaé | Dicldedcen the
i ncl udi ng second status confirmati on neans for
cephidurrtignt bé anothars dsfvisai dasetoml aovienprarabh
devi ce regardi ng said conmunication, second sugply
cREHE g cgu B PRy PR di ss £ o hbie 20 BS teSp gpgg s s tantially
tﬁgqg'%gation results, which are the confirmation
festlts of said second status confirmation neans, to
said first comunication device, second obtaining
nmeans for obtaining said first confirmation results
supplied fromsaid first communication device, and-




second handl i ng processing neans for performng
control processing regardi ng said communi cation, based
on said first confirmation results and said second
confirmation results. 2. A conmmunication system
conprising a transm ssion device for transmtting
signals via a comuni cation nedium and a reception
device for receiving said signals; wherein said

transm ssion device includes first status confirmation
means for confirmng the- goatus regardi ng

transm ssion of said signals, and first handling S06pP0887
processi ng neans for perform ng control processing
regardi ng transm ssion ofcaiMy Signals, based on
first confirmation results which are the results of
confirmation by said first status confirnmati on neans;
and wherein said reception device includes second

s@at Us corunigation Thsdey Corpedains i fgshe st atus

ardln e tlon of said S|gnals and secaqnd
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on second confirmation Fesu are the
resWdis @f rs€odddumh@RoRYasd & Ssecandiggat us
confirmation nmeans. 3. A comunication syStem
conpri si Ar<t totamnssl 8SholrmidRy MeAnbOEot r énsiirninggthe
signals via a comunication nmedium and a reception
stevizeoff gridefer v mprmewing cetgnal devidkereignrdang said
transm ssi on devi ce includes
communication,

C

first supply means for supplying first confirmation
results, which are confirmation results of said first status
confirmation means, tec said second communication device,

first obtaining means for obtaining second
confirmation results which are confirmation results
regarding said communication of said second communication
device, supplied from said second communication device, and

first handling processing means for performing
control processing regarding said communication, based on
said first confirmation results and said second confirmation
results;

and said second communication device including

second status confirmation means for confirming the
status of said second communication device regarding said
communication,

second supply means for supplying said second




first status confirmati on neans for confirmng the
status regarding transm ssion of said signhals, supply
nmeans for supplying said first confirmation results,
which are the confirmation results of said first
status confirmation nmeans, to said reception device,
and first handling processing neans for performng
control processing regarding transm ssion of said
signals, based on said first confirmation results;
and wherein said receptiqn,gdgvice includes second
status confirmation neans for confirmng the stailsgggy
regarding reception of said signals, obtalnlng nmeans
first confj

f t mat i
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processi ng regarding reception of said signals based

cOfmah id88%h areiek, second confirmation results which
are the --------- - - ------ 210 S06P0887 results of

conflrnasecwndnwhﬁmumlsgcmadn$tﬁunJ@beamﬁungmﬁaxﬂwflxst
nmeans, and said first confirmation results obtained by
CeBf HEMaIBR ARAYL e aner Uieda fepmmeni @ ati o germeBlFaFion
gerforn1n conmuni cation .with another conmunication
8UTFTe A% a communi cation nmedium  conpri si ng:

status comm A7 ngeBRScd i nePRELRT PO OG- ALALYUS
control processing regarding said communication, based on

said first confirmation results and said second confirmation

results.

2. A communication system comprising a transmission
device for transmitting signals via a communication medium,
and a reception device for receiving said signals;

wherein saild transmission device includes
first status confirmation means for confirming the
status regarding transmission of said signals, and
first handling processing means for performing
control processing regarding transmission of said signals,
based on first confirmation results which are the results of
confirmation by said first status confirmation means;
and wherein said reception device includes
second status confirmation means for confirming the
status regarding reception of said signals, and

second handling processing means for performing




regardi ng said communi cation of said commrunication
devi ce; and handling processing neans for performng
control processing regardi ng said communi cati on,
based on the confirmation results of said status
confirmation neans. 5. The communi cation device
according to Caim4, wherein said status regarding
comuni cation includes relative positional relation
bet ween sai d comuni cati on device and at | east one of
sai d conmmuni cati on nedi um gpg said ot her

conmuni cation device. 6. The conmmuni cation devi ceggpggg?
according to Claim4, said status confirmtion means

i sing: el.ect t t
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with regard to said conmunication of said

communi cati on devi ce, based on the neasurenent results
of said current nmeasurenent neans; and determ ning
w%ansAfQﬁmmﬂﬂ?éﬁﬁiﬁﬂrﬁy%qﬁ@-§P@Pﬁssb$9s%uﬁfansm1551°n

copmunj cati on devi ce based_on said conbi ned | oad
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further conprising input accepting

first status confirmation means for confirming the
status regarding transmission of said signals,

supply means for supplying said first confirmation
results, which are the confirmation results of said first
status confirmation means, to said reception device, and

first handling processing meané for performing
control processing regarding transmission of said signals,
based on said first confirmation results;

and wherein said reception device includes

second status confirmation means for confirming the
status regarding reception of said signals,

obtaining means for obtaining said first
confirmation results supplied from said transmission device,
and

second handling processing means for performing
control processing regarding reception of said signals based

on at least one of second confirmation results which are the




means for accepting input of conmunication nmedi um
informati-on which is information relating to the
properties of said conmuni cation nmedium wherein said
conbi ned | oad cal cul ati ng nmeans cal cul ate said

conbi ned | oad based on said nmeasurenent information of
'said electric current nmeasurenent neans, and said
comuni cation nedi uminformation accepted by said

i nput accepting nmeans. 8. The communi cation device
according to Caim4, said tatus confirmati on neans
conprising information obtaining neans for obta%%%@g887
information relating to said status confirmtion
results at said other conmuni cation device provided

THY 5t POt IEBAMRR Cat iSeRddEFFeRd SprusseephiETRtion

niigL el 0 Sl handli ng, processino. Teans. perlorm contyol,
processing rel atthg T0 sai'd ¢ohmuni catl on based oh

obPf Of Y inRRnkegarding said status confirmation results
obtai ned by said information obtaining neans. 9. The
comruni cati on device according to Claim4, wherein
sai d- handl i ng processi ng neans conprise transn ssion
| évelr cadpustraglomaie ifer fad] pstiegniige comanshdasian
level at the tinme of said communication device _

Wi E R i et § OB RAF AL 1oTh £65H S6n Vi Re 2 c BRI HeRdtden medium,
resul ts of said status confirmation nmeans. 10. The

CRBALTiI %t | on device according to Claim4, Wwherein

-sai ¢hand! Log R 0S8 Sh e TRANS, £ XN $R1AFCER 1A tus
regarding said communication of said communication device;
and

handling processing means for performing control
processing regarding said communication, based on the

confirmation results of saild status confirmation means.

5. The communication device acceording to Claim 4, wherein
sald status regarding communication includes relative
positional relation between said communication device and at
least one of said communication medium and said cother

communication device.

6. The communication device according to Claim 4, said
status confirmation means comprising:
électric curreﬁt measurement means for measuring the
electric current flowing through said communication device;

combined load output means for outputting the combined




gai n adjusting nmeans for adjusting the reception gain
at the tinme of said communi cation device detecting
received signals, based on the confirmation results
of said status confirmation nmeans. 11. The

comuni cation device according to Claim4, wherein
sai d handl i ng processi ng neans conpri se capacitance
adj usting neans for adjusting the capacitance as to
said conmmunication mediumfor a signal electrode
which is an electrode far fjpansm ssion/reception of
signals, based on the confirmation results of s$%§%90887
status confirmation neans. - 213 S06P0887 12. e

ication device accordiing to Cajm1ll, wherein
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by controlling the connection of each el ectrode. - 13.
sThe cermmiti ceksonedeni ceeaccording to C aim 4, wherein
sai d_handl i ng processi ng neans conpri se nessage .

di splehPrdahBIfBrane dpitayiehgrrbsingdheantdatiages taidh
user,. hased on.the confirmati.on results of said
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bfe¥ALe AGEARAUNGoLe QAo IELRlN S8 dhandling,
processing neans conprise |nPgrna ion prOV|é|ng nmeans
chbtePEOWdisAgdi BERE FEL I de@kahi NGy th & ontrol means.

confirmation results of said status confirmati on neans
to
7. The communication device according to Claim 6, said
status confirmation means further comprising input accepting
means for accepting input of communication medium
information which is information relating to the properties
of said communication medium;
wherein said combined load calculating means calculate

- said combined load based on said measurement information of
said electric current measurement means, and said

communication medium information accepted by said input

accepting means.

8. The communication device according to Claim 4, said
- status confirmation means comprising information obtaining

means for obtaining information relating to said status

- confirmation results at said other communication device

provided by said other communication device;




sai d ot her conmuni cati on device. 15. The comruni cati on
devi ce according to Caim4, wherein said handling
processi ng neans conprise nodul ati on nethod deci di ng
nmeans for deciding the nodul ati on nmethod for said
comruni cati on, based on the confirnmation results of
said status confirmati on neans. 214 SO6P0887 16. The
comuni cation device according to Claim4, wherein
sai d handling processing neans conprise error-
correction nmethod decidi ng,peans for deciding the
error correction nethod of the conmmuni cati on, b%ﬁﬁ$0887
on the confirmation results of said status
confi.rmat,i on ns. 17. The conmuni cati on devi ce
ACCOPEERG Rt 5261 ahFAE NG BPORETS LEhIaoCeng e CE P B ROl
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setting neans for setting the carrier signal of said

-oboainmi ¢at isardt onfdendtriequebeyintentnddaresd by sai d

frequency identifying neans. 18. A contuni cati on
met hod for a comuni cation device which perforns _
comruni cation with anot her comruni cation _device via a
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conmmuni catrro oT Ssal communi C %I on devrce, an
adjusting means for adjusting the transmission level at the
time of said communication device transmitting signals,

based on the confirmation results of said status

confirmation means.

10. The communication device according to Claim 4,

wherein said handling processing means comprise reception

gain adjusting means for adjusting the reception gain at the

time of said communication device detecting received signals,
based on the confirmation results of said status

confirmation means.

11. The communication device according to Claim 4,
wherein saild handling processing means comprise capacitance
adjusting means for adjusting the capacitance as to said

communication medium for a signal electrode which is an

electrode for transmission/reception of signals, based on

the confirmation results of said status confirmation means.




perform ng control processing regarding said
communi cati on, based on the confirmation results
thereof. 215 SO6P0887 19. A program for causing a
conmputer to perform processing of conmunication with
anot her communi cation device via a comuni cation

medi um said programconprising the steps of:
confirmng the status regarding to said comuni cation

of said comuni cation device; and perform ng contro
processing regardi ng said ,ggnuuni cation, based on the
confirmation results thereof. S06P088T

12. The communication device according to Claim 11,
wherein said signal electrode is a plurality of electrodes
arrayed in array fashion, each configured of a connection-—
controllable electrode;

wherein said capacitance adjusting means control said

capacitance by controlling the connection of each electrode.

13. The communication dewvice according to Claim 4,
wherein said handling processing means comprise message
display means for displaying messages and images to a user,
based on the confirmation results of said status

confirmation means.

-14. The communication device according to Claim 4,
wherein said handling processing means comprise information
providing means for providing information relating to the
confirmation results of said status confirmation means to

sald other communication device.

15. The communication device according to Claim 4,
wherein said handling processing means comprise modulation
method deciding means for deciding the modulation method for
said communication, based on the confirmation results of

said status confirmation means.
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16. The communication device according to Claim 4,
wherein said handling processing means comprise error-
correction method deciding means for deciding the error
correction method of the communication, based on the
confirmation results of said status confirmation means.

17. The communication device according to Claim 4,
further comprising:

frequency identifying means for identifying a frequency
regarding which gain is great for signals transmitted to
said other communication device; and

frequency setting means for setting the carrier signal
of said communication to the frequency identified by said

frequency identifying means.

18. A communication method for a communication device
‘which performs communication with another communication
device via a communication medium, said method comprising
the steps of: |

confirming the status regarding to said communication
of said communication device; and
performing control processing regarding said

communication, based on the confirmation results thereof.
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19. A .program for causing a computer to perform
processing of communication with‘another communication
device via a communication medium, said program comprising
the steps of:

confirming the status regarding to said communication
of said communication device; and
performing bogtrol processing regarding said -

communication, based on the confirmation results thereof.




