-1 - DESCRIPTION COMMUNICATION SYSTEM, COMMUNICATION
DEVICE AND METHOD, AND PROGRAM Technical Field [0001] The
present invention relates to- a communication system, a communication
device and a method, and a program, and patrticularly 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 decision of communication has leretofore 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 inPGIPA&IGHT B@hsmitted by the other party of
communication is dlfflcult and |n the event tha u t ed
st g%lg%er speeoS or rec Stion se:rtAeItEV|1§y ériﬁ%@m‘%@rﬁgﬁv@ B\]D
suppressed in such a state, the rate@f pemmunication error further rises,
making successful communication even more difficult. 2 00031

Technical Field
[0001]

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 conditicons 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.



Accordingly, methods wherein the intensity of the transmission power is
adjusted according to reception level have been conceived (e.g., see
Patent Document 1). [0004] Now, in recent years, advances in
information technology has -led to improvement in communication
technology, and there are communication systems wherein
communication is performed using the human body and the like as a
communication medium, employing fle_ctrostatic coupling. With such
communication systems, communication performed using the human
body as a communication medium is affected not only by the functions of
[Otgﬁﬁommunication devices and communication conditions, but also is
affected by communication environment, such as, for example, the
positienal ralation petweandscamerericatior dexicenanid the thuman body,
the properties of the human body to serve as the communication medium

EHRBFRERAACE, BAYS And SO t {0065 PHERCDEBUR R AT J3Pant¥s

nayRexamined Patens, Applicgtion Fublication No, 20015320326 Disclosure
of Invention Problems to be"Solved by the invention [0006] However, in
[ dbheqase of adjusting transmission power according to the reception scare
such as described above, for example, such communication environment
statd¥¥re Hot recent years, advances in information
technology has -led to improvement in communication -
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, such 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]



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 communication environment of the reception device
being poor, the reception state mlglgt not be improved. even if the
transmission level of the transmission device is raised. Thus, depending
or the state of the communication environment, adjusting the intensity of

the Uatismjssion powetacearding (o e ecantion Sate /HIANNOLDC oy e,
effective. urger, such control would unnecessarily raise the transmission
adeveldwhichtmighhincreasespawer soasemptiom. [GR07f=mbicimentsofe,

the present riven ion enable appropriate communication settings to be

L Hasiy TEtE according tT6THE dGmmaRicaion MifsAthe it MéansTor  not
+ DQlving the %r&%%raéraocq%(*cge%aita@ﬁ}rﬁt aspeetofthe present .y
10

invention, there is provided a communicafion system comprising a - 4
réipstoecommunrcation devicecand asecondctmmuricator device, which the
erform communication via a communication medium; the first , ,

L hmtiRitation device Snckidifg firststattd cShfirhing “fheand for - cation

e1GNfEMIRG the sfatus.gfdhe fisstgommunication devige regardingthe e
communication, first supply means for

reception state might not be improved even if the

transmission level of the <transmission device 1is 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.

[G007]

Embodiments of the present invention enable appropriate
communication settings to be easily made according to the

communication environment.

Means for Solving the Problems
- [0008]
According to a first aspect of the present invention,

there 1s provided a communication system comprising a



supplying first confirmation results, which are confirmation results of.-the
first status confirmation means, to- the second communication device,
first obtaining means for obtaining second confirmation results which are
confirmation results 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 4he second communication device
including second status confirmation means for confirming the status of
the second communication device regarding the communication, second
fauply peaans foredupplyitrythessegohde confiandtioeresulis: attieh sfevice
he %onfirmgtign results af thce second status confirmattion means, to 1h%h
“first cdmmunication device, second obtaining Means Tor obtaining the
tirst eonlirpation seswis aupplied fram theifirst oramunication devieerming
and second handling processing means for performing control processing
meRfardibgihecrdmminitation, BAsEd ®nthe st EorfiAHoNESLMAS TR -

5 the second ¢ nfirmc%tion results, wherein eaich of said firft and seco}pd
device regar lnr?' e an\{rhunicatlon, . lrl§t S 3 means or
status confirmation” means further comprises inpu acce%gﬁnﬁ means for

SREHEPHNEJNput ot coprmunicatiopMedisal deformation whichdsnfirmation
information -elating to the properties of said communication medium.
results of-the first status confirmation means, to- the
second commuﬁication device, first obtaining means for
obtaining second confirmation results which are confirmation
results 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



[0009] With the first aspect of 'ohs present invention, the states regarding
communication at the first communication device is confirmed at the first
communication device, first confirmation results which are the
confirmation results thereof are supplied to the second communication
device, second confirmation results which are confirmation results of the
state regarding communication of the second corimun-ca=ion device

supplied from the_second communifation evice are obtained, congol ‘
the ‘second COH%lIMﬁ$lOD results, w ere%n eaﬁy Q s%ﬂ Tirst
processing regarding the communication is performed based on the firs

a@nfignarion sesults anshthe-seeand cepfirmationresalts thestate s input

regarding the communication of -he second communication deviceis
aeoffifrned ditiiSecond coptituf;1a® ol gEvice®to eomfiHaton ¥esulfgedium
iwpich are Oth_(-:-w%ongglmlastion ciesults herer%flgyce Is\l%p;%l(i)edtto the first

nforma informatlo ) roperties of
communication %Iewce, fw& contirmaton resulits upplleg(?ropm tﬁeyflrst

sgommunicat:en tdeviceareghtained, and control processing regarding the
communication is performed 'eased on the first confirmation results and
[ th&’Second confirmation results. [)C--O] According to a second aspect of

the prasent inventian,  thereis provided a fransiission device far; ., +pe
transmlttlng S|gnals via a cornmunication medlum, anda-E receptlon
stdevice faereceiving theosignals; avhereindhe the first communication
device is confirmed at the first communication device, first
confirmation results which are the confirmation results
thereof are supplied to the second communication device,
second confirmation results which are confirmation results
of the state regarding communication of the second
communication device supplied from the second communication
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 1s performed based on the first confirmation
results and the second confirmation results.
[0010]
According to a second aspect of the present invention,
there 1is provided a transmission device for <tTransmitting

signals via a communication medium, and a



transmission device includes first staters confirmation means for
confirming the status regarding transmission of the signals, and first
handling processing means for performing control processing regarding
transmiss-on c= the signals, based on first confirmation results which are
the results of confirmation by the first status confirmation means; and
wherein the reception device includes second status confirmation means
for confirming the status regarding reception of the signals, and second.

TeRSRARAG procdssing ﬁ?&an§?&eﬁ§ﬁ8ﬁnir@@oqﬁ69 ; 'ssiff@l?éé’é%dinéhe
« EReRIian of the signals hasgd.on seqond confirmation resplts which,arg,

the results of confirmation by the second staters confirmation means,
fowhereirfeachof said firstsard secondgstatiis confirarancrs means ffrthene
.comprises input accepting means for accenting input of communication
4 it iARSAmakbn: w‘i%?c?hdijs]iﬂ%r%?fbﬁsr%}&%gr‘i%atﬁ% properiies sHskidd
cog@mmunigationsmedium. 49914 with the second aspectof the.present 1 s
invention, the status regarding transmission of signals is confirmed at the
bagafsriission Hevice, Contol procassing regarding tearsntissionesfusigralst

is_performed b%sed q[ll the first com‘cirrpation resglts which are the results
COIL rmatl?n v _the ﬁlr%t status,. con lrpatl?nJ meﬁns;
of the confirmat=on, and the status regarding reception of signals is

wheerfirmed:aithe receptiondevicesane-controkpragessing Jegaiding« atus
reception of signals is performed based on the

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, wherein each of said first and second
status confirmation means further comprises input accepting
means for accepting input of communication medium information
which 1s information relating to the properties of said
communication medium.

[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 1s 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.



second confirmation results which are the results or the confirmat-on.
[00121 According to a third aspect of the present invention, there is
provided a communication system compr-sing a transmission device for
transmitting signals via a communication medium, and a reception device
for receiving the signals; wherein the transmission device includes first
status confirmation means for confirming the status regarding

transmission of the signals, supply means for supplying the first

[O@olr%i}mation results, which are the confirmation results the first status

configmationmeans, to theregeption devige, and, firsthandling, o\« 5 o,

processing means for performing control processing regarding
thggrsmissiopobtheésignals, baseduwondheifirst cenfrmationresultssand  a
. _where n.the reception device includes second status confirmation
L]fr‘—?lfyelz‘?;{P1%%‘(S):r‘%%nfirrﬁ'ﬁfglihee Status regarding teteption tie Shials, oBtdning®

comeansder obtainiag the firsteonfirmatian results supplied fom the-c s ving

transmission device, and second handling processing means for
theerforings contrsijsroce $sing regarming seceptidpvofthe signalddrasédrst
on at least or%e of sgggnd confirmatio;g results which are the results of

status contirma g megns r ..Cconrirmin ne,. Tatus
coﬁjflrmatlon y tIﬁe second S?a?tus conﬁ)rmatlon means, %nd fhe flrstS

receifirmation residtsi eltained by the,obtaining meansywpereineaghof ror

said first and second status confirmation means further comprises input
Suéé&éﬁﬂﬁb the first confirmation results, which are the
confirmation results of the first status confirmation means,
to the reception device, and first handling processing means
for performing control processing 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, wherein each of said first and second
status confirmation means further comprises input accepting
means for accepting input of communication medium information
which 1s information relating to the properties of said
communication medium.

[0013]

With the third aspect of the present invention, the



means for accepting input of communication medium ;information which
is information relating to the properties of said communication medium.
CC13- With the third aspect of the present invention, the stature regarding
transmission of signals is confirmed at the transmission device, first
confirmation results which are the confirmation results thereof are
supplied to the reception d vice, and also, control processing regarding

Sgaajesg_,néssgroen gf %i%lalstis ggg@{rgsedogase og ithe first _(:onfir(\r)nati,or]}n cd at
résults, the stafus regarding recaption of sighald i confirmed At the™e

treception device; fifst czonfisaation results supplied from thetansmission.,
device are obtained, and control processing regarding reception of
AgRynaisSs peroriied bated bearidast dhebttie second wanfiratatioy  the

resylts-which,are the results of onfirmcatio - nd the obtained fi_rst i
" con irvrﬁ\gtionhjresulz‘%.'Ac%drggina%od fouﬁﬁgs%a%ct of the %F’e‘éfle%t |ﬁ%gﬁﬁgn,n g

t thereris pravidecba cemmurisation deviee demperfopaming cemMyRication s«
with another communication device via a communication medium,

CRBMpri&iy: StatdSeomniunicalisn Means Sfor comfifmingthe seaas ion  of

sfegarding the compynic tier, --f ¢-he.gom WQ&%@Po%eVi%%v%“cdﬁ?a”d}i{‘Qst
processing means for performing control processing regarding the

ceommuonaication, rbaséd onthecbnficmdtiamreshlis afithesstatys on device
confirmation means, wherein each of said first and. second ,

are obtained, and control processing regarding reception of

signals 1s performed based on at least one of the second

confirmation results which are the results of confirmation,

and the obtained first confirmation results.

[0014]

According to a fourth aspect of the present invention,
there 1is provided a communication device for performing
communication Awith 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, wherein each of said first and second
status confirmation means further comprises input accepting
means for accepting input of communication medium information
which 1s information relating to the properties of said
communication medium.

[0015]
The status regarding communication may include the

relative positional relation between the communication



status confirmation. means further comprises input accepting means for
accepting input of communication medium information which is
information relating to the properties of said communication medium.
[00151 The status regarding com_r_nténi_(_:ation may include the relative
positional relation between the communication - 9 device and at leas- one
of the communication medium and the other communication device.
ad9018) The status confimmation means may comprse: cletrie, cument,
measurement means for measuring the electric clirrent floﬁl?nél%rgugh

otthecommtinication deviee; cembined load calculating means for
calculating combined load of the communication device and the

[ @@hfmunication medium with regard to the communication of the
commHnicatLonCdevice Qased or the measurement results .of the current .

Ine " stacus Ctdn aﬁyﬁtlon.nﬁans mﬁ% comﬁ$Lse: electric

measurement means; and determining means for détermining the status

cof thercammunieation devicedasea ar e eompined laad: calcuategbyent
the combined load calculating means, and deciding the contents of the

T oHitroP processinig by the coRfrermEans (001 JeTheombifedioad Load
cfalaylating means may calculate the ) Gempined load based ppthe = oo
measurement results the

communication 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 lcad calculating means, and
deciding the contents of the control processing by the
control means.

[0017]

The combined load calculating means may calculate the
compbined load based on the measurement results of the
eiectric current measurement means, and the communication
medium information accepted by the input accepting means.

[0018]



ectric current measurement means, and the communication medium
information accepted by the input accepting means. [00"_8] - 10 The
status confirmation means may comprise information obtaining means for
obtaining information relating to the status confirmation results at the
other communication device provided by the other communication device;
wherein the handling processing means perform control processing
relating to the communication based on information regarding the status
confirmation results obtained by the irformation obtaining means. [0019]
The handling processing means may comprise transmission level
adjusting means for adjusting the transmission level at the time of the
commicationdevice ftansmitiong sigmats, mbasecdontheconfifimationion
results of the status confirmation means. [0020] The handling processing

ol Rty e PIiEe Te BB SRR gk in Hﬂfﬁﬁ?‘?gtﬁféléngefg)? hfistihg thes
sfeception gain at the  fime. of the.campmupication. devisgdgtecting received

signals, based on the confirmation results of the status confirmation

dmeians. je021p dheclyandiingoprocessimgumesrstnay coavsise wherein

capaC|tance
the handling processing means perform control processing

relating to the communication based on information regarding
the status confirmation results obtained by the information
obtaining 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



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 - 11 the confirmation results
of the status confirmation means. [0022] The signal electrode may be a
plurality of electrodes arrayed in array fashion, each configured of a
connection- controllable electrode; wherein the capacitance adjusting
means control the capacitance by controlling the connection of each
electrode. [00231 The handling protéssing means may comprise
message display means for displaying messages and images to a user,
based on the confirmation results of the status confirmation means.
t}e024h Thenbandinmgrprocessing nMeganssihayconyense. infetmatiomeans .
roviding means for providing information relating to the confirmation
[98&dits of the status confirmation means to the other communication

devieg,J0023] sihe handling Proegssiag means-may-comprise spedulation
method deciding means for deciding the modulation method for the

asignals, Based oathé confiomationdesals bt tverstates corfipnregiont on-

means. \ . . .
controllable electrode; wherein the capacitance adjusting

means control the capacitance by controlling the connection
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



[0026] The handling processing means may comprise error- correction
method deciding means for deciding the error - 12 correction method of
the communication, based on the confirmation results of the status
confirmation means. [0027] The communication deg=ice may further
comprise: frequency identifying means for identifying a frequency
regarding which gain is great for signals transmitted to the other

coramriuricationadévice; arfd frédgencyosetting maddansifor setting then  the

e !:Li%asjé;inoal of tg%f%nrgyn'{ atio%to t&]se frergyepng% idegtigiled by the
%rrlequency |cflenjfi?y|ng means&fﬁoi ]'?‘,E\ccorC ingtoc };Ttlhcasp&%‘l}’1 fthe

[ qaresent inven-ion, there is provided a communication method for a
ccmrnuni :tide device vr'_ic'h performs communication with an-_ he-
commificatioEeVieE VEi®A corffiliicatiommediuii théerethagomprise:

omprising the steps of: con.... i rmng the status regarding to_the
f%%%%%% catfb%eg tjﬁsfey(%1 munication ]écéj\f/icel;%%ﬁ%%yfb?%ing co%ﬁ%ﬂuency
rdquracessingwegard’ gad the eommunicaden,sbased ondherconfirmations the
results thereof wherein said step of confirming the status regarding said
OtdHPAm GRTEATD A Sid CCorfifliHicatioR de vides fahes Loffrisea B&ysf for

sALCERING. iput.of.communigation medium jpformation WICh.is - cpe
information relating to the properties of said communication
frequency identified by the frequency identifying means.

[0028]

According to a fifth aspect of the present invention,
there 1s provided 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; arid
performing control processing regarding the communication,
based on the confirmation results thereof wherein said step
of confirming the status regarding said communication of said
communication device further comprises a step of accepting
input of communication medium  information  which is

information relating to the properties of said communication

medium.
[0029]

According to a sixth aspect of the present invention,
there 1s provided a program for causing a computer to
perform rocessing 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 communicaticon  device; and

performing



medium. [0029. According to a six+.h aspect the present nver_t ion,
-here is provided a proC..ram for causing a computer to perform
processing of communication with r.,ot: er communication device via a
Communication medium, the program comprising the steps of: confirming
the status regarding to the communication of she communication device;
and performing 13 control processing regarding the communication,

cbasedonthe- confirmation resylts thereof where. . . said step confisming 4,

the status regarding said communication of said communication device
céurfhemeamprises austep dfraccepfinglipputiofl eammunieationfmediufm rming
information which is in=orrnation relating to the properties of said

“RomitndhitatibRIREdRI. PO30] Wit the St 3spect ofthe sigseup-cation
adpuentions (he yatatus regarding the communicafor of the. communication ¢

device is confirmed, and. control processing regarding the com-nunicat;
coomispedoimed based an thelocdnfirmaatiom results.cAdvahtages003chktion
According to the above aspects of the present invention, communication

r2anbe8abity pRFordeE IBART U Hishropiate d6mmaRicAfeh Bttings
[@egording to

With the sixth aspect of the present invention, the
status regarding the communication of the communication
device 1s confirmed, and control processing regarding the

communication is performed based on the confirmation results.

Advantages

According to the above aspects of the present
invention, communication can be easily 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 1i1s &a diagram 1illustrating an example of an
equivalent circuit of the communication system shown in Fig.
1 in an ideal state.

Fig. 3 1s a diagram illustrating an example of

calculation results of actual values of voltage occurring at



the communication en-ri ronment can be easily,: pe. formed. Brief
Description of the Drawings [OC321 F'ig. 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 d agran’, i1_us r ng an
example of an equivalent circuit of the communication system shown in
Fig. 1in anideal state. Fig. 3 is a diagram illustrating an example of
calculation results of actual values of voltage occurring at, - 14 both ends
of a reception load resistor, in the model shown in Fig. 2. Fig. 4 is a
diagram illustrating an example of a physical model of the physical
configuration of the communication system shown in Fig. 1. Fig. 5 s a

bggﬁrémd@'ﬁ?agnge@e xaple gta madsl, of the parameters oceuting,

e model shown in Fig. 4. Fig. 6 is a schematic diagram illustrating an
iaxample pf the distribution of electric flux lines as to electrodes. Fig. 7 is a
schematic diagram illustrating another example of the distribution of

electfic fluxdines &s fo- W&eFodd< H8H T BS 2R r&Hh 8P testibing
-anather example of 2 medelofelectrodes in & ransmission device.

communication system shown in Fig. 1.

Fig. 5 is a diagram illustrating an example of a model
of the parameters 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. 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.
1'i. 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. - 15 Fig. 14 is a diagram illustrating yet another example of
placement of electrodes. Fig. 15 is a,djagram illustrating yet another
example of placement of electrodes. Fig. 16 is a diagram illustrating yet
another example of placement of electrodes. Fig: 17 is a diagram

illustgating yet anotheg exgmple ; of placement of elactiades, Hg <18 2.

diagram illustrating yet another example of placement of electrodes. Fig.
o 1918 acdmgramadlfustiating: cdafiguration examples of an electrode. Fig.

201s 2 dilagram, Justraing anoten CoNiaalion MRS AL2" St
of placement of electrodes.

Fig. 16 1s a diagram illustrating yet another example
of placement of electrodes.

Fig.~- 17 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 configuratidn
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



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 us_ag_%egample - 16 of an embodiment of
a communication system to which the present invention is applied. Fig. 26
is a diagram illustrating yet another configuration example of a

ocommunisation System to which the -aressRt iventignds applied. Eig, 27
Is a diagram Illustrating a distribution example of a frequency spectrum.
pkigs &Bcisiadiagramillustrating et another configuration example of a

communication system to which the present invention is applied. Fig. 29

is a didGran flustrating 4 WaPbitidn EEmpREors frediRheS Spectrum.
Fige 305 & diagramsilystrating yet anather- genfiguratiop &xampleafd the

communication system to which the
present invention is applied.

Fig. 27 is a diagram illustrating a distribution
example of a frequency speectrum.

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 freguency 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.



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 be-::ween positional relation between
electrodes and communication medium, and the capacitance
therebetween. - 17 Fig. 35 is a diaggam illustrating a configuration
example of an embodiment of a communication system to which the
present invention has been applied. Fig. 36 is a diagram representing the

commuypicadion; system Shown in rigs 82 uith anequivalent cieyitFig. 37
is a flowchart illustrating an example of the flow-of communication control
eprogESSInG. Fig. 88hediflmmchart ilkustetingrarr ekawple vb thean flow ofiich

status confirmation processing. Fig. 39 is a flowchart illustrating an
CBRaRHHS F the TN bF Parking P60e SHAU.ER: 40 is  flowchart

illustrafing another example of theflaw of statys confinnation Rreeessing.
Fig. 41 is a flowchart illustrating another example of
system shown in Fig. 35 with an eguivalent circuit.

Fig. 37 is a flowchart illustrating an example of the
flow-of communication control processing.

Fig. 38 1s 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 cof a
communication control 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.



the flow of handling processing. Fig. 42 is a diagram for describing an
example of a communication control 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. - 18 Fig. 46 is a diagram for_describing an example of a
communication control processing method in the overall communication
system shown in Fig. 43. Fig. 47 is a diagram for describing an example of

individpal difference amang conmunigation media. Fig 48452 blogk 4

diagram illustrating another configuration example of a transmission
cdevicei Eif. 4o iscabtock dipgramsildstgatieg- Andthisr  thsfiguratioh 1

example of a reception device. Fig. 50 is a flowchart illustrating yet

CQRBHET EahTpleS BF HT SR ST stafus dshfirfitation processing. Fig. 51 is a
flowchagt illustrating yet agether €xanpleof te flowrpfstatisie o

confirmation processing. Fig. 52 is a diagram for describing an example of
ithdividual difference among communication media.

Fig. 48 is a block diagram illustrating another
configuration example of a transmission device.

Fig. 49 is a block diagram 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
of the 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



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 of the 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_- 39 the present invention has been
applied. Fig. 57 is a flowchart illustrating yet another example of the flow
of handling processing. Fig. 58 is a diagram describing an example of a

£ ReMERURIcAtion HediLm Fig. 99%s agrapmillustrating the way in which
frequency properties change according to-the communication medium.
Fig. 60 ¢s adiagram ilflistratingrd cobfigatationi exanfsle dfapher example
embodiment of a communication system. to which the present invention

°ha&Heeh &ppitdd. Fi§ 26118 atfowchiait Miistrating an example of the flow
of copyrgunication Rrogeasingm Fig £2-isA flovchagilugtrating apother

example of
communication medium.

Fig. 59 is a graph illustrating the way in which
Erequency 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.

Reference Numerals

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

1003 communication medium



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. Reference Numerals [0033] 1000
communication system 1001 transmission device 1002 reception device
1003 communication medium - 20 - 1014 status confirmation unit 1015
handling unit 1034 status confirmation unit 1035 handling unit 1056 Rtr
1057 Vtr 1066 Rrr 1067 Vrr 1068 fro 1069 SW 1081 and 1082 Rip,
1083 Cm 1200 communication systeyg 1201 and 1202 communication
devices 1214 communication status confirmation unit

1014 status confirmation unit

1015 handling unit

1034 status confirmation unit

1035 handling unit

1056 Rtr

1057 vtr

1066 Rrr

1067 Vrr

1068 Vro

1069 Sw

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



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 - 21
1614 communication status confirmation unit 1621 communication
medium information input unit Best Mode for Carrying Out the Invention
Embodiments of the present invention.will now be described with
reference to the drawings. First, making reference to Fig. 1 through Fig.
33,-description will be made regarding a communication system which is

no resgricied kv ihe UsagsenviraniuentRy dojng away with the need for a

physical reference point path and realizing communication by a
comngpicationsighaktransmissidnpaim atone asan examplerdfa
communication system to which the present invention is applied. [0034]
Fia. 1 is a diagram illustrating a configuration example according to an

B%@P%HH@”%B@@QMEH!;C%@@ eMrnvention

Embodiments cf the present invention will now be
described with reference to the drawings. First, making
reference 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 1llustrating 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.

[0035]

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



which does not use a physical reference point path but realizes
communication by a communication signal transmission path alone.
[0035] 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 - 22 the communication medium 130. In other words, with this
communication system 100, signals transmitted from the transmission
device 110 are transmitted via the communication medium 130, and
received by the reception device 120. [0036] The transmission device

110 |@(§Hgg§§ct£§n%ryl§r§e%n\é grf%elecyode Jhll atranﬂf,mls&%h fhis

reference electrode 112, and a transm|SS|on Unlt lfép é transm|SS|on

signaiuelecitdde 138 anel electroderef aspair of etaciredes: pspvided for
transmission of s&;ls to be transferred via the communication medium

136770 7S prIvidEY $G8h thAt fiies ele@Fodtatic e8utirig Miereof as to the
commucation, Mediim, 3051 stong erhthgn $at gj g transmnsp%h

reference electrode 112, which is the er ejlectro hhe pair
td@vsmissid@dunit 113 is provided between the

[003¢6]

The transmission device 110 includes a transmissien

signal electrode 111, a transmission reference electrode 112,

~and a transmission unit 113. The transmission signal

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 electrode 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



transmission signal electrode 111 and the transmission reference
electrode 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 - 23 of signals transferred via the communication
medium 130, and is provided such tri%t the electrostatic coupling thereof
as to the communication medium 130 is stronger than that of the
reception reference electrode 122, which is the other electrode of the pair.

& eseption ynl 123,15 proyided. hetween, ihe recaplipn.signal elegyode,
121 and the reception reference electrode 122, and detects electric
isigpalsvieleatricupotential) generatec-betwaern thesecelpttrodesiyreof as
signals transferred over the communication medium 130, converts these

Webtie SGREISTAES SditBol%Eléetfict Sinbfs, drt R&TSres R diBefric>” “Pe
Signals generated.apd the  tapsmissian ynit,113.9f the traasmission

devicCe 110. [0038] The communication medium 130 is configured of a
ématerﬁdjlavb@ physicaliproperties eaabfing etectnd tsigAalsiteo ye cariribd]
é%%&gg;egign%ggggggggséignal electrode 121 and the reception
reference electrode 122, and detects electric signals
(electric potential) generated between these electrodes by
signals transferred over the communication medium 130,
converts these electric signals into suitable electric
signals, and restores the electric signals generated and the
transmission unit 113 of the transmission device 110.

[0038]

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; 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, or the like.

The shape of the communication medium 130 is not restricted



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; 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, or the like. The shape of the communication medium 130 is not
restricted 24 in any way, and may_bcijlingar, plate-shaped, spherical, a
polygonal pillar, a cylinder, or any other arbitrary shape. [0039] With
regard to such a communication system 100, description will first he

sJede Jeppyangihelsipian Deleen (e slectogen andiespace:, .
around the communication medium or device. In the following-

pdasefiption, pthe commanicationdaediun 1830ywillthe desetibed sasy beimgpa -
perfect conductor, for the sake of facilitating description. Also, we will say
[{(}h3¢ tHere is space between the transmission signal electrode ill and the

commynigation , mediym13Q, andpeiwean.the ansqussion rgierence

electrode 121 and the communication medium 130, and that there is no
delectricat toupling In this space. Thdtistecsay] icapadiancelisformed
between the communication medium 130 and each of the transmission

hG ARSIt NBIB T BAFReand the space around the

communication medium or device. In the following -
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.
[00401

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



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 - 25 having a radius of r [m], the
capacitance C is obtained as in the following Expression (1). [0041]
Expression (1) C=4 irE r [F] (1) [0042] In Expression (1), it is -the circle
ratio. Also, E represents permittivity, and is obtained by the following

nE¥RIESSION (%) [Q043 Exprassiend2) ko 42 [0044] Note thatin
Expression (2), EO represents permittivity in a vacuum, which is 8.854 x
110-A2=Ffin ] and s gepraseats iretatiye) permittivity as to the permittivity EO
[lgoa}l Y?.Cuum.

Expression (1)

C=4rer  [F] (1),

[0042]

In Expression (1), m is -the circle ratio. Alsoc, €
represents permittivity, and is obtained by the following
Expression (2).

[0043]

Expression (2)

E=E.X & e (2)
[0044]

Note that in Expression (2), €0 represents permittivity
in a vacuum, which is 8.854 x 107** 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 understood that the capacitance C changes according

to the surface area of the conductor.

[0046]



[0045] As can be seen from Expression (1), the greater the radiusris, 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 understood that the capacitance C changes according to the
surface area of the conductor. [0046] - 26 As described above, the
transmission reference electrode 112 forms a capacitance as to the
space around the transmission devige 110, and the reception reference
electrode 122 forms a capacitance as to the space around the reception
device 120. That is to say, when viewed from an external virtual infinite

distagee fiom e Ipnapussion. geviceshLf.ANd(Be receplan device 120,

the potential of the transmission reference electrode 112 and the

cleceptione referedearleciragde 221 hecomessless readily changeablenas the
the capacitance increases. [0047] Next, the principle of the

CEBRFAtAIEARBn Wth e thmmeRfcdtidh SRIEMIOE Wit b8 teseribed.
<Notg thatdn, the fellowing descrption, a capacity may he teferredd0ng the

simply as capacitance for the sake of facilitating description, or due to the
rergafdn avhigbdeseription is That is to say, when viewed from an
external virtual infinite distance from the transmission
device -110 and the reception device 120, the petential of
the transmission reference electrode 112 and the reception
reference electrode 121 becomes less readily changeable as
the capacitance increases.

[0047]

Next, the principle of the communication with the
communication system 100 will be described. Note 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 equivalent.
[0048]

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



made, but these should be understood to be equivalent. [0048] 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 - 27 medium 130, with sufficient distance
between the transmission reference.glectrode 112 and the transmission
signal electrode 111, so that mutual effect is negligible ie.g., there is no
electrostatic coupling). Further, let us say that at the reception device

mééqumel@&epwwgti@f electinde;121 forms glectrostatig coupling only

with the “communication medium 130, with sufficient distance between
tthenraceptionretereacerstectsdde 122dnd e receptioa signadelecticde
121, so that mutual effect is ne?a%;lble (e.g.,.there is no electrostatlc

SAGRAN G LOF EaREe, the vaR) et thatthat theStrafiSinission Sl +°
glegtrode, 111, teceptionsigpalelecirode 124, angdthe communicatian.t s

medlum 130 are disposed in a space means that each has capacitance
say ta the space: ire read ity phutthedewiift dbelédnsidéere dr eregligible forithes 1

sake of facilitatin% description. [0049]
electrode 121 Torms electrostatic coupling only with the

communication medium 130, with sufficient distance between
the reception reference electrode 122 and the reception
signal electrode 121, so that mutual effect is negligible
(e.g., there is no electrostatic coupling). Of course, the
very fact that that the transmission signal electrode 111,
reception signal electrode 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



Fig. 2 is a diagram illustrating the communication system 100 shown in
Fig. 1 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 - 28 to the transmission device 110 of the
communication system 100 shown ig £ig. 1, the reception device 220
corresponds to the reception device 120 of the communication system
100 shown in Fig. 1, and the connection line 230 corresponds to the

<gommunication mediym 430 of the comumunication,systen 40Q, showu ity,
Fig. 1. [0021] At the transmission device 210 shown in Fig. 2, the signal

1sdurse 43-1raridd the in-trahsmissiep-devicelreférsnce? poami2k3dsPonds to
correspond to the transmission unit 113 shown in Fig, 1. The signal
g 00

HUrEE P B Py SHrARSs dind Waved6f SOBPEARC BRI
stﬁ%nmﬁ{nﬁ?i%ﬁignﬁ,ls’a‘ﬂae@% t Jshiepresents time, asd WsadlSsponds to

represents angular frequency which can be represented as in Expression
33, {0OBRIrExpressioméd)ium 130 of the communication system 100
shown in Fig. 1.
[0051] N

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=2nf [rad/s] = (3)
[0053]

In Expression (3), 7= represents the circle ratio and f
[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



w =2 7rf [rad/s] (3) [0053] In Expression (3), t represents the circle ratio
and f [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 setto a
predetermined reference potential of the circuit within the - 29 -
transmission device 210. [0054] Cte 214 denotes a capacitor,
representing the capacitance betv_ve1§ the transmission signal electrode
Il and the communication medium 130 in Fig. 1. That is to say, Cte 214
is provided between the end of the signal source 213-1 at the opposite

+Side fram the. infransmissign-device reference point 213-2, and the

connection line 230. Also, Ctg 215 denotes a capacitor, representing the
[capaditance of the transmission reference electrode 112 shown in Fig. 1
as to space. C%g 215 is provided between the terminal of the signal

sourée913 1 af fRPSHR GF tHBRASERimisERIE Yevite Rdeldte point
21321204 arelgrence paint 216, representing Q%Px‘?éif‘l QOINLOf iafinity, 1
(virtual point) based on the transmission device 210. [0055]

and the communication medium 130 in Fig. 1. That is to say;
Cte 214 is provided between the end of the signal source
213~1 at the opposite side from the in-transmission—~device -
reference point 213-2, and the connection line 230. Also,
Ctg 215 denotes a capacitor, representing the 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 point)
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 load 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



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 load resistor (reception
resistor) for extracting reception signals. The detector 223-2, which is
configured of an amplifier, detects and 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_- 30 grounded. That is to say, one
terminal of the Rr 223-1 (one input terminal of the detector 223-2) is set to
a predetermined reference potential of the circuit within the reception

5 H8Vice-220. [RR6] ithe detegior 223-2 may;be previded with Other-1  (one
functions as well, such as demodulating the detected modulation signals,
idesodirerancededihféimation eontainéd 3n fhe ideteetedtsignals, and so

Sy Breample 06T, 0% 24 feruis  apecior epioseng .

e ce n
ween erecé’ﬁilon signal electr n e

reeapnypicatien feedippy 130 shown in Fig. 1. Thatis to say, the Cre 224
is provided between the terminal of the Rr 223-1 opposite to the
[ kerception-device reference point 223-3 and the connection line 230.

ABOT%gygg%é%gbr 223-2 may be provided with other functions

as well, such as demodulating the detected modulation
signals, decoding encoded information contained in the
detected signals, and so forth, for example.

[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



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 - 31 communication system
200 shown in Fig. 2, the Ctg 215 an@& 1Crg 225 are represented as being
mutually electrically connected via the reference point 216 and the
reference point 226, as an equivalent circuit, but these actually do not
comedrto et électricalhesonidcted oformatioRiaf . capaditandetin theSspace
around the transmission device 210, or reception device 220 is sufficient.

CYFhari3 imborkit i€ That SR tR8 presdicd "Bt Htonduttsi® capatitance

cBreRrtignats; o thesudace area therest ivalwaysformed-asdedhe
surrounding space. Also note that the reference point 216 and the

pedfererice point 226 ¢anot peedtobie @lddtrichitcohréectedcandlray be
mutuaL}y indepe ndefum 0059 Also in the %V(-zéﬂ t@at the comm ication
1§(5’ own i cf 5 5 pennec?con uctor tlﬁe “conducti ivity of

CH&@%@%@QLthﬁos%@eMﬂdﬁregéOQealﬂgmgs&@n device 210

or reception device 220 is sufficient. What is important 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 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]



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] - 32 In the communication
system 200, the signal source 213- ]32Rr_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 235).5aN be sxpressed a5 i e followipg Fxpression. (4)s (0004 515
Expression (4) CX=[F] ...(4.) Ote + Ctg + Ore + Org [0062] Also, the sine
1ware \AqB-whichtthezsignaksayuree 213 degendra-esds mpresentetbas a
shown in E>§lpgession 5. [0063] Expression (5% Vit t)e=V~,Xsin(vvt+B) [V] (B)

circuit. e combined capacity Cx of t 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)

= ! —— (8
o e
Cte  Ctg Cre Crg

[0062]

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

[0063]
Expression (D)
Vi (D) =VpXsin(wt+6)  [V] e (5)
[0064]

Now, Vm [ V] represents the peak voltage of the signal
source voltage, and 0 [rad]l, represents‘the initial phase
angle. Now, the actual wvalue Vtrms [V] of the voltage from
the signal source 213-1 can be obtained from the following
Expression (6).

[0065]

Expression (6)



[0064] Now, Vm [ VI represents the peak voltage of the signal source
voltage, and 8 [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) - 33 -
Vtrms= [V] (6) 0066] The combined impedance Z of the entire circuit can
be obtained from the following Expression (7). [0067] Expression (79 Z =
Rr2+ 4 (U)CX)2 Rr2+ 1 2 CS2] (7) 1r (22rfCX) [00681 That is to say, the
actual value Vrrms of the voltage gelz_:g?rqted at both ends of the Rr 223-1
can be obtained from the following Expression (8). [0069] Expression (8)
Vrrms Rr = Z X Vtrms

vtrms=7V7‘“—— V] e (6)

[0066]

The combined impedance Z of the entire circuit can be
obtained from the following Expression (7).
[0067]

Expression (74 -

1
1= [Rrt+——
/r (G, )2

= [Rptf——— [0]
/Rr + o [Q] (7).

[0068]

That 1s 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)

Virps = ”Bz“r— X Virms

= Rr’ 1 X Virms [V] (8)
Rri4 ——mM—
/ T ey

[0070]

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



Rr X Vtrms CV] ... (8) J2 1 Rr + (2fCfCz)2 [0070] Accordingly, as can be
seen from Expression (8), the - 34 greater the resistance value of the Rr
223-1is, and the greater the capacitance Cx is and the higher the
frequency f [Hz], of the signal source 213-1 is, the smaller the item 1/((2
X it x f x Cx)2) is, and greater signals can be generated at both ends of Rr
223-1. [0071] For example, the Table 250-shown. in Fig. 3 illustrates the
calculation results of the actual values Vrrms of the voltage generated at
both ends of Rr 223-1, with the ag_tugll value Vtrms of the voltage of the
signal source 213-1 of t'he transmission device 210 fixed to 2 [V], for
signals generated by the signal source 213-1 at frequencies f of 1 [MHz],

gz:lzgaM'? Zl:l@é"drlagq I;M!.\_Rclerei%ﬁt@_@cg & a(t"}l)%s RERp 2231 11@,1'91'{58@"18100
[KS2], and | [MQ], and total circuit capacitance Cx of 0.1 [pF], 1 [pF], and

gAékfpH]. [00F 2} aks candrecseém fiomahe Table R50hte caleulationuency £
results of the actual value Vrrms of the vqltage are sucl; that, ig the event

[Hrdv other CBRdRTS HreTRB e, the' attual VATuE Virms Ts greater ot
1??&?3@Q¥@PE¢Q[M§¥&) is, and greater signals can be

generated at both ends of Rr 223-1.
{0071]

For example, the Table 250-shown in Fig. 3 illustrates
the calculation results of the actual values Vrrms of the
voltage generated at both ends of Rr 223-1, with the actual
value Vtrms of the voltage 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 values of Rr 223-
1 of 10 [KQ], 100 [KQ], and 1 [MQ], 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 actual value 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 value, Rr 223-1

resistance value, and capacitance Cx value are, the greater



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
value, Rr 223-1 resistance value, and capacitance Cx value are, the
greater - 35 the actual value Vrrms of the voltage is. [0073] Also, it can
be understood from Table 250 that electric signals are generated at the
Rr 223-1 even with capacitance under a picofarad. That is to say, even in
the event that the signal level of the signal being transferred is minute,
communication can be enabled by amplifying the detected signal using
the detector 223-2 of the reception device 220. [0074] Next, a calculation

cframple, of the, pAMelg!s fB@%&%’I‘HQﬁ“QQ System 200 according

to the equivalent circuit described above will be described in detail with
[feféddnce to Fig. 4. Fig. 4 is a diagram for describing computation
examples, including effects of the physical configuration of the

comrfitfitativh system® 08 10675P the" cSMntiticatiam Systent sposctric

sShowndn fﬁ% ‘&;i_a?n@r%@@”!g’é‘?Hﬁépﬁrﬂdi@Q@lth@xF&mWM%@@a%&%ﬁ%e
100 shown in Fig. 1, wherein information relating to the physical

uecaisfigwration of thedomruaicationtsystem, 16 havebedme event that
the signal level of the signal being transferred is minute,
communication can be enabled by amplifying the detected
signal using the detector 223-2 of the reception device 220.
[0074]

Next, a calculation example of the parameters for the
communication system 200 according to the eguivalent 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



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 - 36 device 310 corresponds to the transmission device 110,
the reception device 320 corresponds to the reception device 120, and
the communication medium 330 corresponds to the communication
medium 130. (0076] The transmis_si(? device 310 has a transmission
signal electrode 311 corresponding-fothe transmission signal electrode
111, a transmission reference electrode 312 corresponding to the

dtransmisi reference e(liactrode %12, and a signal souérce,313-'
evice corres?on s o, the tﬁﬁzfqﬁls1on evice 110, the
corresponding to the transmission unit . Thatis'to say, the

Aeansiaissiornisignad eEntrogler 8dd4s counectediio ana-ebthesterannalsat 120,
both ends of the signal source 313-1, and the transmission reference

 AlectFbfe STPTECGHHEBA 6 Hevtiet TReRFa AR Sighd

Ceolg%tlrl%q% gtlilolg Qﬁ%&(@xﬁﬁj §§ asto be in cI_osm_e proximity with the _
communication medium 330. The transmission reference electrode 312 is
[oviged removed from the communication medium 330 to a degree so

as to not be affected by the communication medium 330, and is |
configiitéd 'SePasTe havercafatitahcé | daheddemaimission signal

electrode 311 corresponding-to the transmission signal
electrode 111, a transmission reference electrode 312
corresponding to the transmission reference electrode 112,
and a signal source 313-1 corresponding to the transmission
unit 113. That is to say, the transmission 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



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 - 37 - sake of facilitating description. [0077] As with the case of the
transmission device 310, the reception device 320 also has a reception
signal electrode 321 corresponding to the reception signal electrode 121,
a reception reference electrode 3223corresponding to the reception
reference electrode 122, and Rr 323=1 and detector 323-2 corresponding
to the reception unit 123. That is to say, the reception signal electrode

s&q igfeohtebldd 3d bhe BPaTE-tetmiRals at both ends of the Rr 323-1,

[8\51517té1e 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 gemmunicatiasanediuon330rThemteceptiondeiarenceidlectrode
322 is provided removed from the communication medium 330 to a

reegRia 88 ARGt Bé CaffédedRFthe dfRRIMtGRtich: AU S0, s
3&%0%@1%59 oﬁgi%%%avc%ga%@g%eoﬁs 19 the exterpalspage ohthe ,

reception device 320. Note that while the reception unit 123 has been
rdesenibed in &g r2 sueh ¢hatdhedde2231, cdeteetqra2RB3-2gand the

in-reception-device reference point 223-
reception reference electrode 122, and Rr 323=1 and detector
323-2 corresponding to the reception unit 123. That is to
say, the reception signal electrode 321 is connected to 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 1s assumed to be



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 - 38 a perfect
conductor, as with the cases of Fig. 1 and Fig. 2. The transmission device
310 and reception device 320 are positioned with a sufficient distance
therebetween, and accordingly mutual effects can be considered
negligible. Also, the transmission signal electrode 311 has electrostatic
coupling only with the communicatioggmedium 330. Also, the
transmission reference electrode 312 is distanced from the transmission
signal electrode 311 by a sufficient distance, so mutual effects can be
acpasiglered tonbe segligibie. ithe same vy she fecaption signal Fig. 2.
electrode 321 has electrostatic coupling only with the communication
ThieditAn 380 sEdRReFaké Fecapfion PefeFERE® Eletr6da 392 isdistahted

P TE 1o B b B e 16 bernegGTIR 12 be ere et therr

atrapsAission sighal:Lleetrade B4 1 saceptiansighat siectrede 321baad
communication medium 330 do have capacitance with regard to space,

Ahgethddeewitrseé ssorisidere SibIBé hegli§ible figfe to-faciftate description.
0079

e ectgostatic coupling only with the communication medium
330. Also, the transmission reference electrode 312 is
distanced from the transmission signal electrode 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.
[00679]

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]



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. [00801 - 39 Let
us say that there is a space of the distance dte [m] between the
transmission signal electrode 311 and the communication medium 330.
Also, if we say that the transmission signal electrode 311 is a disc-shaped
conductor of which the surface area on one side is Ste [m2) the
capacitance Cte 314 formed between_the transmission signal electrode

311 and the communication medium 330 can be obtained as with the
following Expression (9). [0081] Expression (9 Gte=E X SSte te [F] ... (9)

(0082} Expression (9.2 eqmputaton expressionaenerall, kngwn a5 .
parallel plate capz\a/cnance calculation. Tn the above Xpression, s
[epresenis parmibvity andrsinse dhe seogmmunricatiarn system 808ra the
disposed in the air, the relative permittivity sr can be considered to be

SPPRORIATERERCE SpthePerittivitye 2an be ciisiddied i3 e BGuivalent

1q peupittivity, 30N 4 yacuym. Galguladng the capaditance Gle.314wiin. .
the surface area Ste of the

of which the surface area on one side is Ste [n@} the
capacitance Cte 314 formed between the transmission signal
electrode 311 and the communication medium 330 can be
obtained as with the following Expression (9).

[0081]

Expression (9)

_ oy Ste
Cte=¢€ X e [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 wvacuum. Calculating
the capacitance Cte 314 with the surface area Ste of the
transmission signal electrode 311 as 2 X 1073 Hﬁ] (diameter
of approximately 5 [cm]) and the spacing dte thereof as 5 x
10™% [m] (5 [mm]) yields the following Expression (10).
[0083]



transmission signal electrode 311 as 2 x 10 [m2] (diameter of
approximately 5 [cm]) and the spacing dte thereof as 5 x 10-3 [m] (5
[mm]) yields the following Expression (10) [0083] - 40 - Expression (10)
Ote = (8. 854 x 10-12) x -2 x 10-3 5x10-3 3. 5 [pF] .. (10) [0084] Now, it
should be noted that strictly speaking, the above Expression (9} 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
Ergf%rgsnsc§ oDnOiQHTOg)l(S 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 placepi ynigpate, the capacitance C in farads
Ghenred beknden He-oh

%We can be obtained from the
following Expression (11). [0086
=3.5 [pF] -+ (10)

[0084]

Now, 1t should be noted that strictly speaking, the
above Expression (9) 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
(9y.

[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=8er  [F] (1)
[0087]

If we say that the transmission reference electrode 312



Expression (11) C=8Er [F] .,. (11) [0087] If we say that the transmission
reference electrode 312 - 41 is a conductor disc of a radius of rtg = 2.5 x
10-2 [m] (radius of 2.5 [cm]), the capacitance Ctg 315 formed of the
transmission reference electrode 317 and the space can be obtained as
shown in the following Expression (12), using the above-described
Expression (11). Note that the communication system 300 is disposed in
air, and that the permittivity of the space can be approximated by the
permittivity e0 in a vacuum. [0088] Expression (12) Ctg=8
x8.854x10-12x2.5x10-2 =1.8 [pF] . (12) [0089] If the size of the reception
signal electrode 321 is the same as that of the transmission signal

selectrode 311 (copductor disc whergin Sfe [m d = Ste [m.]).,apd the,
distance as to the communication medium 330°is also the same (dre [m]
(= sle fm)) the capascitance €ire 32bformeshekthet gecaptiatpsigadl of the
electrode 321 and the communication medium 330 is 3.5 [pF], the same

&S aPHe FaPBNTISHBRIGE. AROTAIAE event Bt thesiZwafthean e
&E@§9H83r5§”998$n in the following Expression (12), using

the above-described Expression (11). Note that the
communication system 300 is disposed in air, and that the
permittivity of the space can be appreximated by the
permittivity €0 in a vacuum.

[0088]

Expression (12)

Ctg=8X8.854x10712% 2 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 [mz] = Ste {H@]), 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 [pF], 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



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 - 42 reference electrode 322 and space (the
capacitance between the reception reference electrode 322 and a
reference point 326 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 315,4€&re 324, and Crg- 325, can be
obtained from the following Expression (13), applying the
above-described Expression (4). [0090] Expression (13) Ox=1 Gte + Gtg
r&fQrewdArag( dck 1035x42 13131 84012 #hd 5%3Q<l2i + an8x%1 B2y s6n6
CPF] ... (13) [0091] With the frequency f of the signal source 313-1 as 1
I H ape ta@narediBEanemseofafsiEr@eas 24 Vi shditHes Frspga geint
0 (RO], the valtage Vrrms generated.at both t -1 can
L8 G ar By oG Bt oo (1) Taby Y o
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)

Cy=
1 1 1 1
Cte * Ctg + Cre + Creg

1

] 1 " 1 " 1

3.5><10“2+1.8x10”‘2 3510712 1.8% 1012

=06 [F]  --(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 [Kf], the voltage Vrrms generated at both
ends of the Rr 323-1 can be obtained by the following
Expression (14).

[0092]



- 43 - Expression (14) Vrrms Rr = X Virms 1 Rr } (2)TfCx)2 1X105 X2 (1
X105)2+ 1 (2X 71 X (1 X106) X (0.6X10-12))2 O. 71 [V] ... (14) [0093]
Based on the above results, as a basic principle, 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
Esighas elestrodesand reception signal electrode are coupled by the
communication m?{drium. [0095] Next, description will be made regarding

V?ﬂﬂ&-aeﬂjal 44 X Vt rms

1
R 24.__“m_____
/ T fC,)?
1% 105

= Xz

5y2 1
/ (1 %10 ) + (2% 70 X (1 )(_{06) X (0.6)(]0_]2))2

=0.71  [V] == (14)

[0093]

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

(00941

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.
[0085]

Next, description will be made regarding an actual



physical configuration of the present communication system. Fig. 5is a
diagram illustrating an example of a computation model for the
parameters generated in the system in the event of making an actual
physical configuration of the communication system described above.
[0096] That is-to say, the communication system 400 has a transmission
device 410, reception device 420, and communication medium 430, and
is a system. corresponding to the above-described communication
system 100 (communication systemgs,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

pRoTYRURication:system;300.J09%). Thatds i@ sayrincompatisan yith the,
communication system 300, the transmission device 410 corresponds to

Fie tParismissidr dewicei3dl); the atansmissiorrsigrakeleétradecnpugitheon
transmission device 410 corres(gonds to the, trangmission signal etI%%trode

m39% L frahRmiSSI bR FerSfeh &Izt ibae 412 &ofreSPondeto the

lrapsmissiQny kefgrence.eleclioder3t2 and thensigpakseurse 43 -dne
corresponds to the signal source 331-1. Also, the reception device 420

cooresponts o the secaptitredaviee B2t oreception signal electrode 421
[%I&E]GG] reception device 420 - 45 ‘

That is-to say, the communication system 400 has a
transmission device 410, reception device 420, and
communication medium 430, and is a system corresponding to
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



corresponds to the reception signal electrode 321, the reception
reference electrode 422 corresponds to the reception reference electrode
322, Rr 423-1 corresponds to Rr 323-1, and the detector 423-2
corresponds to the detector 323-2. Further, the communication medium
430 corresponds to the communication medium 330. [0098] Also, making
description with regard to the parameters, the capacitance Cte 414
between the transmission signal electrode 411 and the communication
medium 430 corresponds to the Ctg 314 in the communication system
300, the capacitance Ctg 41.5 of the transmission reference electrode
412 as to the space corresponds to the Ctg 315 in the communication

cSYstesp 308 and thedeferenseiprint 4461 and ceferencezpaint 446-2
represgenting virtual points of infinity in space from the transmission
relesitel 410 TedieESPoITd 80 BE Feféferice? poink BIBHARHE cotmmtfication

system 300, Alsq, the transmissio | electrode 411 is_ a disc-shaped
i b or Sred P SrE (On] S Ts roumEaat s boeea
rrempyed framdhercoramunication ediumo 438 dyoadiinute distades dteor
[m]. The transmission reference electrode 412 also is a disc-shaped
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[0098]

Also, making description with regard to the parameters,
the capacitance Cte 414 between the transmission 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



424 between the reception signal electrode 421 and the communication
medium 430 corresponds to the Cre 324 in the communication system
300, the capacitance Crg 425 of the reception reference electrode 422 as
to the space corresponds to the Crg 325 in the communication system
300, and the reference point 426-1 and reference point 426-2
representing virtual points of infinity in space-from the reception device
420 correspond to the reference point 326 in the communication system
300. Also, the reception signal electrode 421 is a disc-shaped electrode
having an area of Sre [m2], and ispré¥ided at a position removed from
the communication medium 430 by a minute distance dre [m]. The
reception reference electrode 422 also is a disc-shaped electrode, and

fife rRfitE RS SR T FEARRIC F6T06]: TR eomAtihfetonisystdrfadh e
shown.in Fig-3ds adnedel mherein the following newy, parareters haye,y o

been added in addition to the above parameters. [0101] For example,
withrregarck to. the transanssSion denhiee 440z capacitanCe Cth2BL L the
formed between the transmission signal electrode 411 and the

fFEREMISSION TEETERRERIELTETE 992, tapatiaite Efi £F25%0rmed
Q%W%%%bﬁﬁagaﬁgﬁ%ﬁéoefﬁg@@5eE%m€@§‘%5&&0%5%&@@@§n9ystem 300,

capacitance Cti 417-3 formed between the transmission reference
eledtrode 4 amditbe -pint 426-1 and reference point 426-2
representing virtual points of infinity in space from the
reception device 420 correspond to the reference 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 is 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 transmission 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



communication medium 430, are added as new parameters. [0102]
Further, with regard to the reception device 420, capacitance Crb 427-1
formed between the reception signal electrode 421 and the reception
reference electrode 422, capacitance Crh 427-2 formed between the
reception signal electrode 421 and space, aRd capacitance Cri 427-3
formed between the reception reference electrode 422 and the
communication medium 430, are added as new parameters. [0103]
Further, with regard to the communigatian medium 430, capacitance Cm
432 formed between the communication medium 430 and space, (the
capacitance between the communication medium 430 and a reference
cBRit A36repsasertinga vigual peintpidatinibsfrasthescemeustieation
medium 430), is added as a new parameter. Moreover, the
[Béfvunication 430 has electrical resistance in reality, depending on the

size, Jmaterial. and,so forh theregf, so.resistance yalues Rm 433 and Rm
433 aré'added aS new parameters répresentirig the resistance

c69PONERts thaneoh {01 04F Alse dwbide weritied Heorp dhe gommusication
system 400 shown in Fig. 5, in the event that the communication medium
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electrode 421 and space, ard capacitance Cri 427-3 formed
between the reception reference electrode 422 and the
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 point 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,



in the event that there is no conductivity to the communication medium
and the communication medium is only dielectric, coupling between the
transmission signal electrode 411 and the reception signal electrode 421
occurs at a capacitance determined by the permittivity, distance, size,
and placement, of the dielectric material. [0105] Also, the situation
assumed here is an arrangement wherein the transmission device 41-0
and the reception device 420 are distanced one form another to where
the mutual electrostatic coupling corpponent 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

iihat fhe distanceyis clasg. theres may be negd todake info eopsideration

the capacitance between the electrodes within the transmission device
chibuand the eteciratieswithih thieereception ideviceod20 e diepandingohy
the_positignal relatign thereof, in light of the above-described cor#;‘ept.
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(010%]

Also, the situation assumed here 1s an arrangement
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



the electrodes and the communication medium 430, using electric flux
lines. [0107] Fig. 6 is a schematic diagram illustrating an example of
distribution of electric flux lines regarding the transmission device 410 of
the communication system 400, in the event that a communication
medium 430 is not present. Now, let us say that the transmission signal
electrode 411 has a positive charge (i.e., is charged positively), and that
the transmission reference electrode 412 has a negative charge (i.e., is
charged 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

tpartemy: theysehanreachc-ar ahjecthaving a chasgea:Rf 48 , opRasite sign,
or reach a virtual point of infinity. [0108] Now, the electric flux lines 451
efesreséft thelslette Flux lines which have been discharged from the
£%528§r]nission signal electrode 411 and which reach the point of infinity.

e electric flux lines 452 represent, of the electric flux lines heading
toward the gansmissien¢aterence elecirade 14425 these wdich ase amviag
from a virtual point of infinity. The electric flux lines 433 represent the
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transmission device 410 of the communication system 400, in
the event that a communication medium 430 is not present.
Now, let us say that the transmission signal electrode 411
has -a positive charge (i.e., is charged positively), and
that the transmission reference electrode 412 has a negative
charge (i.e., is charged 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



signal electrode 411 and the transmission reference electrode 412. The
distribution of the electric flux lines is affected by the size of the
electrodes and the positional relation thereof. [0109] Fig. 7 is a
schematic diagram illustrating an example cf 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, gch that a great deal of the electric
flux lines 451 which had been reachlng the point of infinity in Fig. 6
become electric flux lines 461 which reach the communication medium

30 2ndd “ﬂ? ?%ksoégd%tio'éﬁ’é the, gleglug lix Ines 463, headingtoward

point of infinity (the electric flux lines 451 in Fig. 6). In accordance
&mﬂcﬂu&déeqmacmn@eca&ttxttmpcimhob finfimity asa»/tm/ued fromthé ines

transmission s%nal electrode 411 (Cth 417-2 in Fig. 5) weakens, and the
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ingcreases. Jc\koégglg%t in reality, there is also electrostatic coupling
between the transmission reference electrode 412 and the

comradnication medium 430 (Cti 417-3 in Fig. 5), but this will be
conS|dered to be negligible here. [0110] 51

Fig. 7 1s a schematic diagram illustrating an example
of 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]



According to Gauss' law, the number N [lines] of electric flux lines passing
through and out an arbitrary closed surface S is equal to the total charge
included in the closed surface S by the permittivity e, and is not affected
by charges outside of the closed surface S. If we way that there are n
charges at the closed surface S, the following Expression holds. [0111]
Expression (15) N- gj [Lines] ... (15) i-1[0112] Here, iis an integer, and
the variables qi 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 5,
and that all electric flux lines entering externally are being emitted from

someyhere elsg, D121 /L we say that fhe Sommunication ediu 430 is

not groun edLlr?Flg. 7, according to this law there is no cjharge source in

dhe ctased surface Avdsneakstienecorantmicatiomhdneditina 430y 50 araharge
3 is inducted by electrostatic induction at the region 472 of the
PRPAINFAEH edidh F8812 thé elddtfc AGkdihesHBagThercluded in

é@@"@ﬂ@&é@oydpggggﬂgﬁ%}-é@e permittivity €, and is not
affected by charges outside of the closed surface S. If we
way that there are n charges at the closed surface S, the
following Expressien holds.

[0111]

Expression (15)
1 2 -
Nz“’é’,;qi [Lines] ...(15)
':

[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 4¢1. The communication medium 430



is not grounded so the total charge content of the communication medium
430 does not charge, and accordingly, a charge Q4 having the same
quantity but opposite sign from the charge Q3 is inducted at the region
473 outside of the region 472 where the charge Q3 has been inducted,
and electric flux lines 464 generated thereby are emitted from the closed
surface 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. ]J0114] 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

,owingtto the ngttére of Q:%rfe%t cgnlducltlors, there is th(?t na rghthat the
lcshar}ge o%rnosttrfl ISASS app?oxw%a?elyceq%%??eﬁgr?j 685 ofthe p%rt thereof.

dpriheevent 1hat thesgommigcation mediun, 4304s aeendicter-havipga a
resistance component, the number of electric flux lines decreases
Hreordingdtohdistaricetine agebrlahicenwitlt thévésisrpreeitherasfoalso; in

the event that the communication medium 430 is a dielectric material not
D e B o e o2 O

e hpatasizatienAction theseofe 1Hwenwaytbattheraace asconductors in
space, the charges Qi of each of the conductors can be calculated by the
elertric flux lines 464 generated thereby are emitted from
the closed surface 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



following Expression. [0115] Expression (16) n Q.= L ((;,JxVJ) [C] ...(16)
J=1[01161 Here, i and j are integers, and Cij represents a capacity
coefficient formed of conductor i and conductor j, which can be
considered to be the same nature as capacitance. 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 i itself forms as to space. Further, Cij = Cji holds.
Expression (16) shows that a systers Jormed 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

£ belweencanductersiand the potential of each conductor. [01171 Now, let
us define the parameters related with each other in Fig. 7 and Expression

[QiLéé’)]. For example, we will say that Q1 represents the charge inducted at

E%@Qetgzg@%ryisﬁ%r) signa_ll e_Iectrode 411, Q2 represents the charge
inducted at the transmission reference electrode 412, Q3 represents the

?gag:a(gnﬂ%tﬁ%at t%?ommupjgﬁigsw medium

J
[011le]

Here, 1 and j are integers, and Cij represents a -
capacity coefficient formed of conductor i and conductor j,
which can be considered to be the same nature as capacitance.
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 i 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



- 54 430 by the transmission signal electrode 411, and Q4 represents the
charge on the communication medium 430 having the same quantity but
opposite sign from the charge Q3. [0118] Also, VI represents the potential
at the transmission signal electrode 411 with the point of infinity as the
reference, V2 represents the potential at the transmission 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 capatity-coefficient between the
transmission signal electrode 411 and transmission reference electrode
412, C13 represents the capacity coefficient between the transmission
43ignal etectrade4ddiasd commmygnicatien enediade 430, Clereépdsents the
capacity coefficient between the transmission signal. electrode%%ﬁ and,
ansmi

EYPERECEYE feDFeSORE It Rapatity CBBHRTR betReBR tHE T 48i5hP9
cheferepce glectrode 411-and spacee and furthen,£49 kepigsents e,

capacity coefficient between the communication medium 430 and space.
[01BI] Q3 here can be obtained by the following Expression. [0120]

EmmgiggP 13)5%%?g%ggﬁékkgg'ﬁé%g%tial at the transmission

signal electrode 411 with the point of infinity as the
reference, V2 represents the potential at the transmission
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, Cl2
represents the capacity coefficient between the transmission
signal electrode 411 and transmission reference electrode
412, C1l3 represents the capacity coefficient between the
transmission signal electrode 411 and communication medium
430, C15 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]

Q3 here can be obtained by the following Expression.
[0120]

Expression (17)

B=C13xV1  [6] (7



55 -[0121 ] increasing the charge Q3 enables a greater electric field to
be input to the communication medium 430, and this can be
accomplished by raising the capacity coefficient C13 between the
transmission signal electrode 411 and communication medium 430, and
also providing a potential V1 of a sufficient level. While the capacity
coefficient C13 is determined by shape and positional relation, the closer
the mutual distance is 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 ﬁoiﬁt50finfinity. While a potential
difference is provided between the transmission signal electrode 411 and
tkbe}/éransmission reference electrode 412 by the signal source when
Vitlfed from the transmission device 410, the behavior of the

transmissipp.referencg. elecliode 4124s gricial in qrderta geneeaie this
potential difference as a sufficient potential difference when viewed from
tHee pint of hsfinitycas wedl. f0E2 Zjommthel evdricthalngitel randAfissiend this

refer%nce electroggsﬁllg tlﬁgmlnute and tgﬁ transmission sugépgl glcectrode
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onthe-other hapda the.capaeity sosfficients £43,06d 5¢ andz45 have
great capacitance, and accordingly do not
communication medium 430, and also providing a potential V1
of a suffiecient level. While the capacity coefficient CL3
is determined by shape and positional relation, the closer
the mutual distance is 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 1s 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.
[0122]

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 CZ5
are small. On the other hand, the capacity coefficients Cl13,

C15, and C45 have great capacitance, and accordingly do not



- 56 readily fluctuate electrically, so most of the potential difference
generated at the signal source is manifested as the potential V2 of the
transmission reference electrode 412, and the potential V1 of the
transmission signal electrode 411 becomes small. [0123] This is shown in
Fig. 8. The transmission reference electrode 481 is minute, and
accordingly does not couple 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. Even in the event that potential is generated between the

transmission signal electrade. 411 and the transmissian reference, .
st e S S Y L8 IRETS b A
dovemawveinglygreat and.aceerdingly Rgreat ameuntofimenemysised as

necessary for changing this potential, but the capacitance of the
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changes at all, and almost all of the potentia éhange the signal source
4141 3d:iscmanifested at the transmission reference electrode 481 side.

[0124]
[0123]

This is shown in Fig. 8- The transmission reference
electrode 481 is minute, and accordingly does not couple
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. Even in the event that
potential is generated between the transmission signal
electrode 411 and the transmission reference electrode 412,
the capacitances Cte 414, Cth 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 transmission reference electrode 481
facing the 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]



- 57 Conversely, in the event that the transmission signal electrode 411
is minute and the transmission reference electrode 481 is sufficiently
great, the capacitance of the transmission reference electrode 481
becomes great and electrically not readily changed, so sufficient potential
V" is generated at the transmission signal electrode 411, but electrostatic
coupling with the communication medium 430 is weakened, so sufficient
electric field cannot be injected. [0125] Accordingly, there is the need to
provide a transmission referenceeléctrode whereby sufficient potential
can be provided, while injecting an electric field necessary for
communication to the communication medium from the transmission
sign&lBI8EFae Yin this &V&rafRdtanéd 2 TheParfsARSIbE Sitethas BB&A

egge%igg&%d spqfar byt between the recentign.device 420 electrodes and

e communication medium 430 shown in Fig. 5 can also be considered
enethersameaway i [0 126F fA @odnttofyinfmigy does not bayedo txenplhysicaltyhe
a long distance a way, and for practical purposes can be thought to be
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Under actual’'usage environment, there is nose generated from AC power
isodreeerated at the transmission signal electrode 411, but
electrestatic coupling with the communication -medium 430 is
weakened, 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 1s nose generated from AC power source



- 58 lines, lighting devices, other electrical equipment, and so forth, but
the noise thereof should be at least not overlapping the frequency band
used by the signal. source, or negligible. [012?] Fig. 9 is a diagram
illustrating a model (communication system 400) shown in Fig, 5 with an
equivalent circuit. That is 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

19hihe camgyniggtion system 400, apddhg cannection ing,n30:0f they <o

communication system 500 corresponds to the communication medium
£43010f the commaunicationtsystemt4Ghol )0l 28] Ia thé saste waty, in the
transmission device 510 shown in Fig. 9, the signal source 513-1

OuETrEEREIAY & e STFARSSUFCBS- PRSI MUt FPfhe Source, oF
ngg_@_sL@i%sligr_\ device 510 in Fig. 9 is the in-transmission-device reference

point '513-2 indicating the ground in the internal circuit of the

[traasrission unit 113 shown in Fig. 1, corresponding to the
in-tra}l;liS?.iSSgiOQ-sdeavi%%g%fgg?nnc:ﬁ Egisn‘grza:ll'tsi-%c_;shgwnﬁloigeﬁig'( gbmmunication
system 400) shown in Fig- 5 with an equivalent circuit.

That is 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,



- 59 - that has been omitted from Fig. S. [0129] Also, Cte 514 shown in
Fig. 9 is capacitance corresponding to Cte 414 shown in Fig. 5, Ctg 515
is capacitance corresponding to Ctg 415 shown in Fig. 5, and reference
point 516-1 and reference point 516-2 each correspond to reference point
416-1 and reference point 416- 2. Further, Ctb 517-1 is capacitance
corresponding to Ctb 417-1, Cth 517-2 to Cth 417-2, and Cti 517-3 to Citi
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

tiltﬁ érr?é%scir{%:%?tnoﬁﬂétr%%gpgg%nglltlf.23§shown in Igig. 1,gcorresponding
[toithejin-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
capaditditoe Cotrespbntiiiyfo Ere W sifows iIF FRGF S 'CRFS25 is

<gnadiance Gorespanding 19 Crecigs showndn Fig. 2.qnd rgfarence
point E38-1 and reference point 526-2 correspond

capacitance corresponding to Ctg 415 shown in Fig. 5, and
reference point 516-1 and reference point 516-2 each
correspond to reference point 416~1 and reference point 416-
2. Further, Ctb 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



- 60 to reference point 426-1 and reference point 426-2, respectively.
Further, Crb 527-1 is capacitance corresponding to Crb 427-1, Crh 527-2
to Crh 427-2, and Cri 527-3 to Cri 427-3, respectively. [0132] The
components connected to the connection line 530 are also the same, with
the Rm 531 and Rm 533 which are resistance components f the
connection line corresponding to Rm 431 and Rm 433, Cm 532
corresponding to Cm 432, and reference point 536 corresponding to
reference point 436. [0133] This comyunication 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

tihegignals, whigh cap be applied o H&&P&‘I@&“g@ﬂ@@ 23 -2,

corresponding to the communication medium 430, are. Also, at the
rgapsmissied deviceu3t0ethe gréatel thel vakiecofr@iyg 52543 (the greater
the capacity. is), the greater the signals which can be applied to the ,
EBRTEON TS 530 ArE FRher, atthe 1 Arissior Hevide 510, (R O
ssmalerthe-yalug-of Gtb $L4Jeisdthe smaller the capacity is), the greater
the signals which can be applied to the connection line 530 are.

[M&BEadver, at the transmission device 510, the smaller the value of Cth

5174%he components connected to the connection line 530 are
also the same, with the Rm 531 and Rm 533 which are
resistance components f the connection line corresponding to
Rm 431 and Rm 433, Cm 532 corresponding to Cm 432, and
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 greater 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 wvalue of Cth 517-2



- 61 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 Cti 517-3 is (the smaller the capacity
is), the greater the signals which can be applied to the connection line
530 are. [01351 At the reception device 520, the greater the value of Cre
524 is (the greater the capacity is), the greater the signals, which can be
extracted from the connection line 530 corresponding to the
communication medium 430, are. Alsq, 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.

1 EUTDRL af%é‘ regepfign device 20, he spgllerthe, v L“%REC%QEI?ZJI% s
the smaller the capacity is), the greater the sighals which can be

waXiracted{rom thep coaaecton tine@dthare: Fdirthernat #eoreception
device 520, the smaller the value of Crh 527-2 is (the smaller the

Mpz6RARFis) Ahe e atererdighaR wARKIGE Bé CxtiditedTrdhathethe
vganaection-line 539 are, Marsgyer, atithe, reqeption deviee, 520, the.y,
smaller the value of Cri 527-3 is (the smaller the capacity 1s), the greater
gtheasighalshwhichy cahsberextractechfrom theptdrrkedtiontlie b3Arare tAtso,
l?tnéh%:g%c%eﬁtéqn device 520, the smaller the value of Rr 523-1
[0135]

At the reception device 520, the greater the wvalue of
Cre 524 1is (the greater the capacity is), the greater the
signals, which can be extracted from the connection line 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



- 62 is (the higher the resistance is), the greater the signals which can be
extracted from the connection line 530 are. [0136] The lower the values of
Rm 531 and Rm 533, which are resistance components of the connection
line 530, are (the lower the resistances are), at the transmission device
510, the greater the signals which can be applied to the connection line

530 are. Also, 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 greate éhe 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

; e size ol the sleigdes is, the fheter put siply, ingreasing the sizes,of
ﬁwe e ectrod%s may 8ﬁ$0 Increase capacn’ance ween tﬁe e ectroaes.

whlseh i the svest thatcthessizedatieraf theelecitodes isiexaguerately
great, efficiency may deteriorate. Accordingly, the size and placement,
[8t3,5df the electrodes, need to be determined in the overall balance.

0156} S UBLIS TR U Shpiesub SO
resistance components of the connection line 530, are (the
lower the resistances are), at the transmission device 510,
the greater the signals which can be applied to the -
connection line 530 are. Also, 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



- 63 where the frequency of the signal source 513-1 is high, this
equivalent circuit can be understood in the light of impedance matching,
and efficient communication is enabled by determining the parameters.
Reactance can be ensured with even small capacitance, so the devices
can be easily reduced in size. [0139] 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

widefernine theupper. fregrepgy limi {93441 Jhat isstossay ;thedreguensy: s
properties of the communication system 500 are as shown by the curve

edbivial the graphr&ig. kb dnibeguilethethorizontaltdnds Lriepreserits
frequency, and the vertical axis indicates the gain of the overall system.

RPN SEENE nUARSHC VAR iIFSESHIEd forther o <hab o
b§°&£@gemﬂi%gsyéﬁ%n;p%%ﬁagwsin Figeaandhe communicatiopeq

system 500 shown in Fig. 9. Now, for the sake
with even small capacitance, so the devices can be easily

reduced in size.
[0139]

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 freqguency 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
fregquency 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



- 64 of facilitating description, we will assume that the communication
system 400 (communication system 500) is disposed in the air. Also, we
will say that the transmission signal electrode 411, transmission reference
electrode 412, reception signal electrode 421, and reception signal
reference electrode 422, of the communication system 400 (the
transmission signal electrode 511, transmission reference electrode 512,
reception signal electrode 521, and reception signal reference electrode
522 of the communication system 508) 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
o#14aand the cammudeisataptinediumed 34 tan desolbtaindgdck fronhthe
following Expression 18, employing the above-described Expression (9),

CORBHiNG THAE tFY §EptE HHeIBTNERHGE BHAim JB1ST BX{fression (18)
o855 &:854X1Q:12) X (2 X1053) (2x10:3 1 "33 [REL . 43) [0144] With

regard to the Ctb 417-1 which is the capacitance - 65
transmission signal electrode 411, transmission reference

electrode 412, reception signal electrode 421, and reception
signal reference electrode 422, of the communication system
400 (the trarsmission signal electrode 511, transmission
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 obtained from the following Expression 18,
employing the above-described Expression (9), assuming that
the gap dte therebetween is 5 mm.
[0143]

Expression (18)

(8.854 X10712) X (2%X107%)

Cte= 5% 103

=3.5  [pF] -+ (18)

[0144]

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



between electrodes (Ctb 517-1 in Fig. 9), we shall say that Expression (9)
can be applied. Originally, the expression holds in cases wherein the area
of electrodes is sufficiently great as compared to the gap, but here, this
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) Ctb = (8.854X10-") x (2 x 10-3) 5x10°2 O.
35 [pF] ... (19) [0146] The assumption here is that in the event that the
gap between the transmission sign&Pelectrode 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
bedifighér thapcihedrsde BT e® 414 (Ct8 5045, ad is ¥6t G 11K theat

Exéaégégi&e 4Gl é&‘%@gﬁ@w i, Expressian (2Q), 014 fression
xpression (20) Cth= 10 =0.35 [PIP] ...(20) 66 - [0148] Ctg 415 (Ctg 515
hdndHgi9) aieatinghthedapatitanceea of electrodes is
sufficiently great as compared to the gap, but here, this
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 x10712) X (2% 107%)

Cth= 5% 10-2

=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=%e—=0.35 [OF] - (20)



formed between the transmission reference electrode 412 and space is
the same as in the case of Fig. 4 (Expression (12)), and can be obtained
as with the following Expression (21). [0149] Expression (21) Otg=8
x8.854X10-12X2.5 x10-2=1.8 [pF] -01) [0150] The value of Cti 417-3 (Cti
517-3 in Fig. 9) can be considered to be equivalent to Ctb 417-1 (Ctb
517-1in 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 goﬁfiguration of the electrodes (size,
placement, etc.) so as to be the same as with the transmission device
[?11(%8[]0153] Cre =Cte = 3.5 [pF] Crb=Ctb =0.35 [pF] Crh=Cth=0.35

pF]-67 - Crg = Ctg = 1.8 [pF] Cri = --ti = 0.35 [pF]

Ctg 415 (Ctg 515 in Fig. 9) indicating the capacitance

formed between the transmission reference electrode 412 and
space 1s the same as in the case of Fig. 4 (Expression (12)),
and can be obtained as with the following Expression (21).
[0149]

Expression (21) -
Ctg=8x8.854%x10712%x2. 5% 1072=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]
(01527

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.) so0 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]



[0154] Also, for the sake of description, we will say that the
communication medium 430 (the connection line 530 in Fig. 9 is an object
around the size of a human body, and having properties close to those Qf
a human body. We will further say that the electrical 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 ifrig. 9) is 1 [MS2], 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

ckgm-5324n-Fig. 9) fgymed between the communication medium 430 and
space is 100 [pF]. [0155] Further, we will say that the signal source 413-1

Ctthe= sigrialsduréé 513F1 in Fig. 9) is sine waves having a maximum

[X £ of 1 [V] and that the frequency is 10 [Mhz]. [0156] Performing
S|mul]ation using the above parameters yields simulation results for

receptiQn signals havingasvavefgunc-sugh asshown inkig. ddy With the he
graph shown in Fig. 11, - 68 the vertical axis represents the voltage at
chotiBhds BfthemRE YPB-E PRr 5281 ARRRSCE kR réddstion foatrofthe: °
is an object around the size of a human body, and having
properties close to those ef a human body. We will further
say that the electrical 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 source 413-1 (the
signal source 513-1 in Fig. 9) is sine waves having a
maximum value of 1 [V] and that the frequency is 10 [Mhz].
[0156]

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,



reception device 420 (reception device 520 in Fig. 9), and the horizontal
axis represents time. As indicated by the arrows 552 in Fig. 11, the
difference observed between the maximum value A and the minimum
value B of the waveform of the reception signals (difference between
peak values) is around 10 [V]. Accordingly, amplifying 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 recepgtion side. [0157] As described
above, the communication system to which present invention has been
applied does not need a physical reference point path, and

£ IROEEIiGalionean: be dpalized vdth: tae eonpyayricatiobsignalnds of the
conveyance path alone, so a communication environment which is not

Ryed@titdd bythe2dsdde BhvrBniferthEart BeRisHy HrofrRdCfofsS Next,
reghees}gtlza%em Qgrgzztheél%l?a ggeg In the dgyices wilbe ﬂ?%?ﬂ@e%ﬁs and
deseribed a { d fron

: ove, the electrodes each have different roles, and from
ticapasiance vith regasd fe ptheseoramunieation mediumicrstoespace. Tt
is to say, the electrodes each electrostatically couple with different

a{)émr@,%né@p@?ﬁe Ustng B4 efdicEABCRoGHIFTRE Y350 Edciagy©
ngEnDEnDe Llegtiodes afe plaGRY bAR YR IMRALAESRRIL 1
ctive electrostatic
the peception signals (difference between peak values) is
around 10 [uV]. Accordingly, amplifying 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.
[0157]

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.



coupling of the electrodes with the target objects. [0159] For example,
with the communication system 400 shown in Fig. 5, there is the need to
pace the electrodes according to the following conditions in order to
efficiently communicate between the transmission device 410 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 %?gn—al electrode 421 and the
communication medium. 422 are both sufficiently great, that the
agapagitance, befwoen the ransmission [eference electrode, 412 and
Space, d'the cé’pamtance etween thereception teferdnee  electrode

e A22eaRd $pageareRethrsiisiently areab dhat éhe capaeidaree between
the transmission signal electrode 411 and the transmission reference

cepecticae 212 HR thee eapaghante between e asdeptioiesighal
[ cét ode 421 and the reception reference electrode 422 are as small as
possSible, and that the capacitance between the transmission signal

electrede 4ldngd space mnehihecapacitanse hetweest the recepiotvn in
signal electrode 421 and space are as small as possible. 70 - [0160]
FEantple§ oF prademeneeR&RHIES oPffetelEefrofiég alreodes according

to the following conditions in order to efficiently
communicate between the transmission device 410 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 éignal electrode 421 and space are as small as

possible.



shown in Fig. 12 through Fig. 18. Note that the electrode placement
examples described below can be applied to either the transmission
device or the reception device. Accordingly, in the following, description
regarding the reception device will be omitted, and description will be
made regarding the transmission device alone. Also, in the event of
applying the examples shown below to the reception device, the
transmission signal electrode is made to correspond to the reception
signal electrode, and the transmissian reference electrode is made to
correspond to the reception reference electrode. [0161] In Fig. 12, the
two electrodes of the transmission signal electrode 554 and transmission
[Bef nce electrode 555 are formed on the same flat face of a casing 553.
With this configuration, the capacitance between the electrodes can be
reducackap compa esl witbrieaase wheraiasthe fwoh eledtradessdes are
(transmission signal electrode 554 and transmission reference electrode

s558 aredi§pBsed tatite oM diidtherin thl ¥ventbf bisfriea e Lectrode
pqg@%méﬂoggg?éﬁe syv I&§H§Q@e@'ﬁ'@f&%'%rp'ﬂg 0 > qfitg'g thQ either

electrodes is brought into proximity of the communication medium. For
texamphe; detius say tHattheecasingbb3risdermedofdwoi<AL units and a

hinge portion such that the two units are connected by the hinge portion
A5k 6?ﬂ;é&p&ﬂque following, description ‘regarding the

reception device will be omitted, and description will be
made regarding the transmission device alone. Also, in the
event of applying the examples shown below to the reception
device, the transmission signal electrode i1s made to
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 transmission
signal electrode 554 and transmission reference electrode
555 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. In 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



assuming a relative angle, and is a clamshell type cellular telephone
wherein the casing 553 can be folded around the middle portion in the
longitudinal direction on the hinge portion. Appling the electrode
placement shown in Fig. 12 to such a foldable-clamshell type cellular
telephone allows for placement of one of the electrodes on 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 eIe_ctrpre_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

uiWQ £leghiodes E%&&%B@&f&’ns% gado salisty the ahgvespescribed

conditions. [0162]" Fig. 13 illustrates an arrangement wherein the two
celactrades @ransmissiorysigpatelectrosle 554 andbtransprssien séference
electrode 555) are disposed facing one another across the casing 553, In

2HANEHRE, the SREHBEERRTmInG D tie wo EBEREdes s Bffofiger than
10 he,case in Eig.12. Byt is suifghlesios acase, wherein the.casing 533.is
relatively small. The two electrodes in this case should be placed so as to
nbéds:farert2 caway frdme ebchothedasauch as possiblein the chsimge
553. [01631 . . .
portion. BAppling the electrode placement shown in Fig. 12
to such a foldable -clamshell type cellular telephone allows
for placement of one of the electrodes on 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. 1In 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



Fig. 14 illustrates an arrangement wherein the two electrodes
(transmission signal electrode 554 and transmission reference electrode
555) are disposed on opposing faces of the casing 553 but so as to not
directly face one another. The electrostatic-coupling in this case is
smaller than that of that shown in Fig. 13. [0164] Fia. 15 illustrates an
arrangement wherein the two electrodes (transmission signal electrode
554 and transmission reference electrode 555) are disposed
perpendicular one to another. Accorging-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,

a@lectiasiatic conphng vith.space remainsiy the side:fages (hesface @13
which the transmission reference electrode 555 is placed), so
[@dAihunication is enabled. [0160] Fig. 16 illustrates an arrangement
wherein the placement shown in Fig. 13 is such that the.transmission
refer}gﬁgé Sléctjr"ggél %EE?QV ich Ts 8#5 otife eeﬁlegct%%deers? i ptlage Within
e the-casings553 rEhakis 46 Say, asghowr in FigoliBAsorlydhe

transmission reference electrode 555 is - 73 provided within the casing
tB583STf ST6R i 8 haGRT iftSPAIRG anSxdmpietoftheraésfods
0888§E¥53%¥5%¥?%¢ the casing 553 but so as to not-directly
face one another. The electrostatic-coupling in this case
is smaller than that of that shown in Fig. 13.

[0164]

Fig. 15 illustrates an arrangement wherein the two
electrodes (transmission signal electrode 554 and
transmission reference electrode 555) are disposed
perpendicular one to 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, is

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

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



from the face 556 in Fig. 16A. As shown in Fig. 16B, 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 configucation, even in the event that the
casing 553 is broadly covered with the communication medium, there is
space around the one electrode within the casing 553, so communication
is enabled. [0166] Fig. 17 illustrates an arrangement wherein the
placement shown in Fig. 12 or Fig. ¥#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
PARHGRR SIGHRFEree eRsCtRGde BE5 is pravided Within ?hélkﬁgﬁ@msSS

1 91 (B 15 g diagram diystratng @H@@M@ﬁ&%eiwﬁ% RASItAR @Sy
viewed from the face 556 in Fig. 17A. As shown in Fig. 173, the

f transrhissitncsighakelictrbie 5345s. digpossdcomtherstfgce bfkhe the
casing 553, with only the transmission reference electrode 555 posmo% .
?c

tmﬂﬁmﬁé Lo%siRg BB3T ACLBTERGAD thscomiditaRor SSvetinthe Ve
ofhatthe casing 5634s broadlycavered with thescommynicationmgdium,

there is space around the one 74 _ electrode within the casing, so
eb@ﬂﬁnudmaﬁbh|§@£E¢mymegxw§ﬂhln the casing 553. According
to this configuration, even in the event that the casirg 553
is broadly covered with the communication medium, there is
space around the one electrode within the casing 553, so
communication 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 1s broadly covered with the

communication medium, there is space around the one



Fig. 18 illustrates an arrangement wherein the placement shown in fig. 15
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. 18A, only the transmission reference electrode 555 is provided within
the casing 553. Fig. 18B 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

ommunication medium, there.is _space around the one electrode p53 4
evc\l/i?ﬁﬁrtﬁeeca%%g}s?o lécoémr<?1u5hjl'ca ion is e%gﬁ\élél.gloamé%% %f %h:a B224.
@eetvode placements described above have been made such that one

electrode is closer to the communication medium than the other
electrb8: ah8 stlchihiak atF@Sel8Btr6$tafiE TPy Wit §pacd BE the one

LA e
e 69 Tdietransais$ion devicecar teceptiondevice mayebe rodes, is
placed within the casing 553. That is to say, as shown in
Fig. 182, only the transmission reference electrode 555 is
provided within the casing 553. ¥Fig. 18B 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]

21l 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. Alsc, each placement is preferably made
such that the electrostatic coupling between the two

electrodes is weakened.



assembled into some sort of casing. With the equipment according to the
present invention, there are at least two electrodes, and these are in an
electrically insulated state, so the casing is formed of an insulator having
a certain thickness. -Fig. 19 is cross-sectional views of around 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 apptied-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
[alw/sical thickness (d [m]), indicated by the arrows 565, so there will be
a gap between the electrode and communication medium (e.g.,

transhhigsiofPeRRErdEE Bb P& d SCoMMmUrRCERIN M diGTHLS62)7dY tRtween
=leglecigde and 3pace; that is equivalgpt to this thickness, at the yery

least. As can be understood from the description so far, the capacitance
afscgenenadly thetterdohesinengased-betwieen thbatectrode andleast two
communication medium or between the electrode and space. - 76 - 0171]

CNOW: 18EGS conBilier 2eessePfierdin e Bofiftharicafioy 1nsulated state,

so the casing is formed of an insulator having a certain
thickness. -Fig. 19 is cross-sectional views of areund 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 wvery
least. As can be understood from the description so far,
the capacitance is generally better to be increaséd between
the electrode and communication medium or between the

electrode and space.



medium 562 is in close contact with the casing 563 and the casino 564.
The capacitance C between the transmission reference electrode 561
and communication medium 562 in this case can be obtained by
Expression (9), so the following Expression (22) holds. [0172]
Expression (22) C= (Er X ao) X d CF] ... (22) [0173] Here, sO represents
permittivity in a vacuum, which is the fixed value of 8.854 x 10-12 'F/m]. sr
represents the relative permittivity in this case, and S the surface area of
the transmission signal electrode 561sDisposing a dielectric material
having a high relative permittivity in the space 566 formed above the
transmission signal electrode 561 increases the capacitance, and
raccardingly performance can be improved. [01741 Capacitance can also
be increased regarding the surroundingésigace. Note that in the case of

Fig. YO, thee didR i iatéalis ASEtEt if e thicke ris Eridn Gt i
mERSIRY (ndicated; by arrows aB3). Qut thisdg natd 7. indispensable and e
may be at an arbitrary position. [0175] Conversely, Fig. 19B illustrates an
cexdmplé 6f a ca¥es capacitance C between the transmission
reference electrode 561 and communication medium 562 in this
case can be obtained by Expression (9), so the following
Expression (22) holds.

[0172]

Expression (22)

C=(&, X ao)x—%— [F] ++(22)

[0173]

Here, €0 represents permittivity in a vacuum, which is
the fixed value of 8.854 x 107™** [F/m]. &r 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
surrounding space. Note that in the case of Fig. 1934, the
dielectric material is inserted in the thickens portion of

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



wherein the electrode is embedded within the casing. In Fig. 19B, the
transmission signal electrode 561 is positioned so as to be embedded
within the casing 567 (so as to be a part of the easing 567). This way, at
the same time the communication medium 562 comes into contact with
the casing 567, the communication medium 562 also comes into contact
with the transmission signal electrode 561. Also, an insulation layer may
be formed on the surface of the transmission signal electrode 561, so as
to realize a non- contact state betwebh the communication medium 562
and the transmission signal electrode 561. [0176] Fig. 19C illustrates a
state wherein, as compared with that in Flgel 19B, the casing 567 is

IRSHTEE TP A eResdSE b Sudh tidt RiPe & ticRRESS d°f the

[ §4Hage of the electrode, and the transmission signal electrode 561 is
embedded therein. In the event that the casing is integrally formed, this
techiigueecaredyppréss mafdfacturing redsts aad Fartspdstsoand easily
increase ca%aci ance.oé017,7 Accor iggéo the above descrig}_ion, in q.

|

WREEE WherBih THGTpR SRciodeRare Piscad 6H & singfe fans slich as 789"

18ROWPHB Riga 12ng@anmyinication canhe-pedfaemed by; gepstatindned so
potential difference between the electrodes since the coupling of the
atrapsniissionisigitaldledtrdde Ssdsasaping 567 (so as to be a part

of the <asing 567). This way, at the same time the
communication medium 562 comes into contact with the casiﬁg
567, the communication medium 562 also comes into contact
with the transmission signal electrode 561. Also, an
insulation layer may be formed on the surface 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



the communication medium is stronger even incases wherein both the
transmission signal electrode 554 and the transmission reference
electrode 555 couple with the communication medium, by -nserting a
dielectric matter to the transmission signal electrode 554 side (or by
inserting a dielectric matter having higher permittivity than 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

shRetgntighfarithe commigigation-medivme dhedeansanission-sighal
electrode and reception signal electrode can be formed to a suitable size,

JakeIG nto Sconsideratioh thefdleetrpstaticedoifsiingttheredfamit dges since

ommuni&ation e ngn,tand the, nature oflsi né Is (teqlggtsreon eog%rélthaeS

the coupll to
arger the

comhutication Meditim. Accordingly, normally; the
tiangynission seferencaslecirodesisshadedebe:daan the fransmissionin
signal electrode, the larger the reception reference electrode is made to

b@é@hﬁmérﬂsﬁﬁd{m sigiak &lethoder Plve\rdt, As1atiGRS other than
t%‘é%%%%%%&ﬁ“ Rloyed so-long,as signgls sufficient for, compupjgation can
communication medium, by 4inserting a dielectric matter to
the transmission signal electrode 554 side (or by inserting
a dielectric matter having higher permittivity than 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 electrostatic 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



[0179] Particularly, in the event of matching the size of the transmission
reference electrode with the size of the transmission signal electrode, and
the size-of the reception reference electrode with the size of the reception
signal electrode, these electrodes can be viewed as having mutually
equivalent properties from a reference point at a point of infinity.
Accordingly, a feature thereof is that equivalent communication
performance can be obtained regardless of which electrode is used as
the reference electrode (signal electsgde) (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

-glegirode and signal electrqdgiare diffgrant from each other. Jbgg is-hen

feature that communication can be enable only in the event that one
telectroge (tee electimdaisettolbe the signadeddcirode] IS direught ato
proximity of the communication medium. [0181] Next, shielding of the
CRFEREWirhe Yeseribed® ViR e above, the transmission unit and
[Eeception unit - 80 and the like, other than the electrodes, have been
considered to be transparent existences, as far as the physical
configerativrudfathbycorbmurieatiore syste gogshihng the size of the

transmission reference electrode with the size of the
trapsmission signal electrode, and the size of the reception
reference electrode with the size of the reception signal
electrode, these electrodes can be viewed as having mutually
equivalent properties from a reference point at a point of
infinity. Accordingly, a feature thereof is that equivalent
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).
[01801

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



reality, these are generally configured of electronic parts, in order to
realize this communication system. Electronic parts are configured of
substances having some sort of electric nature, such-as conductivity,
permittivity, or the 'like, and since these are present in the vicinity of the
electrodes, there will be some sort of effect thereupon. With the present
invention, spatial capacitance and the like brings various effects, so the
electronic circuits mounted on the boards are also subject to such effects.
Accordingly, in the event that more &tbte 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

ApStetdiice- elsctrdie 61 rEBaRtIcH FefRt& e 8RR TrodeWhicR¥8Hms the

creference patgntial QE%HQ&%E%@OQQ?E%QW&% device, E@% may Pge
connected to the transmission signal electrode or reception signal

pelectode, asrlbnguasthere aré ridproblermsrin ceperationy Thercaneketori n
itself of this shield has a physical size, so along the line of the principle

raascied SR, fcredS Hié freel (o take W Corktd&ratiohtRe fadt &
1 gperafionsye-made under;the pgiual relationwith 8lefhe ofctronic

electrodes, communication medium, and space. [0183] Fig. 20 illustrates
pantexermsiappefndisen therdoftances having some sort of

electric nature, such-as conductivity, permittivity, or the
like, and since these are present in the vicinity of the
electrodes, there will be some sort of effect thereupon.
‘With the present invention, spatial capacitance and the like
brings various effects, so 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.
(01827

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 probiems 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
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This example assumes that the equipment runs on batteries, with
electronic parts including a battery being stored within a shield case 571,
also serving as a reference -electrode. An electrode 572 is a signaa
electrode. [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 Trafhsmission signal electrode to the
communication medium is propagated by the polarization effect of the
dielectric matter. 01§5£ Specifically, while met%b such as electric lines or

“Rfe fike 2AnDE EoRRSNRH SSEBNGICEIs Fhd Flre atd ™St 1h&fike as

[ §liglegtric matter, communication can also be made with organisms,
normal saline solution, and so forth, having both natures. Also, vacuums
and thesatn?dsphdresiiave qreraittivitpiaia ae cordinglyediow thereof.
communication as a comn%umc%ﬁl}on medlum.é[ 18%82 Neét poise. will

TR SETIRRE” 15 TS A the %Bten fal fidcrates dusto VarioudTactors ™ >
wSHEh asaise nfren AC-ROWEE SQUEGES, Hlupkescent laapsqvatioushome
within a shield case 571, also serving as a reference
electrode. An electrode 572 is a signad electrode.

[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 or
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 sclution, and so forth,
having both natures. Alsoc, vacuums and the atmosphere have
permittivity, and accordingly allow communication as a
communication medium.

[0186]



appliances and electrical equipment, charged particles in the air, and so
forth. While such potential fluctuation has been ignored so far, these
noises are imposed on the various components of the-transmission
device, communication medi-um, and reception device. [0187] 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 s%te‘m shown in Fig. , the
transmission device 610 of the communication system 600 corresponds
to the transmission device 510 of the, communication system 500, the
reception deVite628 l\cigrr(}aas?po?‘led?sct%ﬁlﬁ%@réce%ﬁo%%%v%cle%zg,h and the

peRRReGHoN 4iNe-63Q cosrespends tq ihe seEnestan line 630101884 the
transmission device 610, the signal source 613-1, in-transmission-device
frefardriceopoiit 61312C€te 61110 PHCON 5, tefeRce/paing el 6opme

reference point 1%—12, %tb. 617-1, Cth 617-2, and Cti 617-3, correspond to
G ot e LS i el st

t&te 814, - 833 B¢ X taferenea peind &b6-Jotefarence pomtbled.datthas
517-1, Cth 517-2, and Cti 517-3, of the transmission device 510,

brepettivefeYVhat Sdiffefdt SO Figes ig#satimposed on the various

components of the-transmission device, communication medium,
and reception device.
[0187)

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,
in-transmission-device reference point 613-2, Cte 614, Ctg
615, reference point 616-1, reference point 616-2, Ctb 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,



the transmission device 610 has two signal sources of noise 641 and
noise 642 provided between the Ctg 615 and reference point 616-1, and
between the Cth 61-7-2 and reference point 616-2, respectively. [0189]
In the reception 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, refefehce point 526-1., reference point
526-2, 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 devyice 620
Cﬁ%s%\%’si%é%&&r%%spo?l nnotisé%g4lancf en%:igg 845 p?%%/fg%dg B‘gtv:/ééencﬁtg%
5 Sfh 627-2rand referengespeint €26-23 angetweenthe 823 andevice

reference point 626-1, respectively. [0190] In the connection line 630,

S5Rim 631SI3AE32 Rm 6381and Yeféreheeqvintfe3e doreespbnicbto- et

io0 531, Cm 532, Rm 533, a eference point 536, of the connection,
e S50 ToSpEL N Wi 1 HTeron: o Hig 6 o gat oLee
sganneetion line 63has-a4Qise 643-signal sowceyovideds hetweer £efce

532 and the reference point 536. [0191)
point 616-1, and between the Cth 617-2 and reference point
616-2, respectively.

[0189]

In the reception 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 526-2, Crb
527-1, Crh 527-2, and Cri 527-3, of the reception device 520,
respectively. What 1is 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.

[0190]

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



Each of the devices operate based on the in- transmission-device
reference point 613-2, which is the ground electrode of each, and the
in-reception-device reference point 623-2 thereof, so as long as the noise
imposed thereupon is of the same relative component between the
transmission device, communication medium, and 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 thefe'will be relative difference in noise
between the devices. That means that the behavior of noise 641 through
noise 645 will differ, Even this differencaj‘% not rodtelematic as Iong,a q
CRBRSSITS temPBEral cRGAtSn P ]ifeR the etV difidrance of sighal -
pdevelstode used san bedransmitted-bubin the evant that the fluctuation
frequency of the noise overlaps the frequency band being used, there is

[heetlto determine the frequency and signal level to be used taking into

con3|derat|og t@g noE&see .%rgggétlgsr.ajgeotggr wgr%sﬁ, tggeco:{plr_nunlcatlon

systéEr%Cé]Oé) s reSistant 16 Hois componensfg, does not néed a physical
¢ Fefespnce pointyath cand canrealize commupication ey cwithdhene

communication signal conveyance path, simply by - 85 setting the
g hreepeney e Signabever 6 beaisb d-whilé nrakieRiEs epndriek&ton
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imposed thereupon is of the same relative component between
the transmission device, communication medium, and 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



usage environment can be easily provided. [0192] Next, the influence of
the magnitude of distance between the transmission device and reception
device on communication will be described. As described above,
according to the principle of 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 electrl“caﬁﬁafhs, and the system not
dependent on the distance between the transmission signal electrode and
the reception signal electrode. Accordingly, for example, as with the

S8 5imEnicafion SYRRSACH0F BRowA IR Fig 157 Sthe CiHahEMIS&S6n Havide 710
+ 8pd.rgception deyice;£20 can-pe placed at adong distagge ;and

communication is enabled by electrostatically coupling the transmission
csigmah élsctroge 41iandneceptidnisignakelectrodesi2li withdhey the
communication medium 730 having sufficient conductivity or permittivity.
UAR Bis TRYe, TR TR S HRdsi ST rétRR RISHFGHS 712 effects electrostatic
(6Qupling with the space outside the transmission device 710, and the
reception - 86 reference electrode 722 effects electrostatic coupling with
the spasé outside thérecepton evive TRANAccotdingly dikereriseio need

for electrostatic couplin b,e-weéar, the _ ,
between the transmiSsion device -and reception device on

communication will be described. As described above,
according to the principle of the present invention, as long
as sufficient capacitance can be formed in the space between
the transmission reference electrode and reception reference
electrode, there i1s 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 medium 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



transmission reference electrode 712 and the reception reference
electrode 722. However, as the communication medium 730 becomes
longer and greater, capacitance as to the space also-increases, which
needs to be taken into- 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 receptigi device 720 corresponds to the
reception device 120, and the communication medium 730 corresponds
to the communication medium 130. [0194] In the transmission device
réIertheckansmissionsigna elecyote &k dtansmission wiarencey with
electrode 712, and signal source 713-1, correspond to the transmission
R n2PEI&CHBAS R, tRhshRiSRh 1¥fedhiteSledttdde 1ASC AR BRyhad

caouree; 113 (ot a partthergofl tespectively. nthe same way, in the,

reception device 720, the reception signal electrode 721, reception
treferenceselectrosfe 722 cand Skgmat kDurce 7 231, eorsesparngtd the
reception signal electrode - 87 121, reception reference electrode 122,

TEAG ST SolEET IS (JFA parfETE6H; réshethifeyofFtgs|cation

medium 730 becomes longer and greater, capacitance as to the
space also-increases, which needs to be taken into-
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, transmission 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



Accordingly, description of these components will be omitted. [0196] As
described above, the-communication system 700 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 notin
contact with the communication mediym,- arrangements may be made not
restricted to this, and the transmission signs'- electrode and reception
signal electrode may be connected with a communication medium having
1candueibaty; asrlong Bsraufticient €capactianae ean Hed obiained betwees
the transmission reference electrode and reception reference electrode
Lfith tRE sharErardhrFthe’ tespectRRdeViEdd. {0198] Fig. 23 is a
%@% atlc diagram for describing an example of a communication system
erein the transmission - 88 reference electrode and reception
reference eteeirdde are: conhecied viafthehesramisrgaticmmedidml [@E99]

omitted.
[0196]

As described above; the -communication system 700 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
conductivity, 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



In Fig. 23, the communication system 740 is a system corresponding to
the communication system 700 shown in Fig. 22. Note that with the
communication system 740 however, the transmission device 710 does
not have a transmission signal electrode 711, and.the transmission
device 710 and the communication medium 730 are connected by a
contact point 741. In the same way, the reception device 720 in the
communication system 740 does not have a reception signal electrode
721, and the reception device 716 aggl 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

redmmannicatibadieingeperfdrmedaysing the edlatiee didferéace 1o dee signal
levels, the present invention allows communication to be performed with

COPSRGeSighaPIif 0BT FHAAE 185 Y tHe*Bommunication system 740

[@1%(5]0% not need a physical reference point path, and can realize
communication only with the communication signal conveyance path, so
a communigatién envirennrentuhichtis pot sesthieted’89 Ky the aigagem

giyronment can be easiy provided, 102021 Nex, 2 sl application

22. Note that with the communication system 740 however,
the transmission device 710 does not have a txansmission
signal electrode 711, and the transmission device 710 and
the communication medium 730 are connected by a contact
point 741. In 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 difference 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



communication system will be described. For example, the
communication system such as described above can use an organism as
the communication medium. Fig. 24 is a schematic diagram illustrating an
example of a communication system in a case of performing
communication via a human body. in Fig. 24, 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 aitached 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
pabeye-dessgbedncomvnuaicationsysteraa e oy, garatnidueation system
100), and the transmission device 760 and reception device 770
(@8ftéspond to the transmission device 110 and reception device 120,

reSbREEN £ 138l RecampGRon, sysieR o0 e fuan body

780 is the comm nlcatlon medium, correspon ing to the communication

cheaiwnEIN snFigy st «[0203] Thet isitessay Hhe trarrsmissicimgevice 760
has a transmission signal electrode 761, transmission reference
COMRHDHESFEZ Tarid fARENTES BN AMIC PSS BRI cREeYS0diRg 230 18 the

Aaasisgion sgnel slegliode 11 apsussion reference glgciode 112,

d transmission unit 113, shown in Fig. 1. Also, thé transmission device
séh@hasiarecepioim illustrating an example of a communication

system in a case of performing communication via a human
body. In Fig. 24, 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.
[0203]

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

electrode 762, and transmission unit 763, each corresponding



signal electrode 771, reception reference electrode 772, and reception
unit 773, each corresponding to the reception signal electrode 121,
reception reference electrode 122, and reception unit 123, shown in Fig.
1. [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 close to the human
body 7B0 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)
tis whrecessayi [P0 EiggRrbls @ldiagrarador describingsanotbenn
example for realizing the communication system 750. In FI% 25, the

I P IRRPRISVBE TR ihconta@ it f8rS&lo8E 16 thE bottoht of iehEetin
roLthehumapRody (80, aod cnmugieation: 15 parfermed Wit e o on

transmission device 760 attached to an arm of the human body 78
sthis ease ascwelldiheT Transmissipnisignaledlectsade 76lecand thie receptionnd
signal - 91 electrode 771 are disposed so as to be in contact with (or

‘”EI%%B t&Pthe Rtimal Bod§ ¥80 \WACHSS BRe CoRmRicaliBn fifddimC and
sﬁﬁagﬁnéﬁﬁ%%9%&8“¥§ﬁ99f%%%g%%%%6%é¥@¥@ﬁce electrode 122, and

reception unit 123, shown in Fig. 1.
[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 close 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. In this case as well, the

transmission signal electrode 761 and the reception signal



reception reference electrode 772 are provided facing space. T'r.rsisin
particular an application example which would be impossible to realize
with techniques used heretofore which use the earth as a communication
path. [0206] That 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

e Ieansmaissiom devige andthesecepiioadlavdice eanhansiie dctsaarwptisal
method can be selected based on the overall system properties of the

coffimiicatish W@ﬁw.tﬁiﬁciﬁ@ Oekﬁh%ﬁl}ésiﬁ rﬁéﬁul‘éﬂ@ﬁ%éﬂmiﬁclude
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requency modulation, or digital signals subjected to base band,
réafaplitude medulatione fretpeneydaodulations oppbasee92f madidatipace .
and any one of these, or a combination of a plurality thereof, may be
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Tbu‘gsed;fozi@g]partlcular an application example which would be
impossible to realize with technigues used heretofore which
use the earth as a communication path.

[0206]

That 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, freguency modulation, or phase



Further, an arrangement may be made with such a communication
system wherein one communication medium is used to 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 codé are determined between the
transmission device and the reception device. The transmission device
changes the original signal within this frequency bandwidth with regard to
nofpedudricraceading o ahe tieBepRnceRties e Spreads tRé signals
over thg e%re fre uenc;gbgmd befgre transmitting. The reception device

1 1
Prétéives'the sprea ‘components, and then integrates the received

[ 3igrals so as to decode the received signals. [0210] The advantages of
frequency spreading will be described. According to the Shannon-Hartley
chaﬁw@s@@cuwhéé@ﬁ%ﬁéw|6wm9bﬁxﬁfé§§mlﬁ64d§ugé -40211]

rI?%gla(.){ll@S) Q th)én]iO%ge(g'etl)m [%91%; o anlcatlon medium is

used to 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 fregquency according to
the time-seguence 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.



[0212] Here, C [bps] represents channel capacity, representing the
theoretically-greatest data rate which can be sent over the
communication path. B [Hz] represents the channel bandwidth, and S/N
represents the signal/noise electric power ratio (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) 0- N X B [bps] ... (24) [0214] Accordingly, it we
say that the S/N ratio is at a level_-ofkthe-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. [0215] Setting a different

[ §ime-sequence code for each communication path, and differentiating the
behavior of frequency spreading, allows frequency spreading without 94

Expgieafirterférence, and crosstalk is eliminated, so multiple
communicatigpns c e held simultaneously. [0216] Fig. 26 is a diagram

Cﬂh&n@iin@ggdmeﬁﬁet;ﬁguraﬂmpséxampk(%}a communication system to

which the present
[0212]

Here, C [bps] represents channel capacity, representing
the theoretically-greatest data rate which can be sent over
the communication path. B [Hz] represents the channel
bandwidth, and S/N represents the signal/noise electric
power ratio (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 fecllowing Expression (24).
[0213]

Expression {(24)

oa;-ﬁm xB  [bps] - (24)
[0214]

Accordingly, it we say that the S/N ratioc 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.

[0215]

Setting a different time-sequence code for each

communication path, and differentiating the behavior of

frequency spreading, allows frequency spreading without



invention is applied. With the communication system shown in Fig. 26,
four transmission devices 810-1 through 810-4 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 811 and transmission reference electrode
812, and further has an original signal supply unit 813, multiplier 814,
spread signal supply unit 815, and affplifier 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

medRibnty SpFESdRCTe hRAmERDIiEEB1Y, te SrEBESIGRAN sHSHlY unit
mgiit?iéﬁep'é%%n% read signals for spreading the frequency fo.the multiplier
4. Note that there are two representative types of spreacfmg with
[ spresAd signals, which are direct sequence (hereafter referred to as "DS"),
and frequency - 95 hopping (hereafter referred to as "FH"). The DS

methbtFis £ Mméthdtl frheféifthe B fimentiated iftf18&qGeRdce 886 =1on
Wit a Jrequency component ugherthap that of the, origjpal signal, at
-least, Is multiplied at the multiplier'814, and the multiplication results are
isagtedby ,isregetednitied with the communication system shown
in Fig. 26, four transmission devices 810-1 through 810-4
and five reception devices 820-1 through 820-5 perform
multiple communication over the communication medium 830.
[02173

The transmission device 810-1 corresponds to the
transmission device 110 in Fig. 1, having a transmission
signal electrode 811 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 "D3"), and frequency



carrier wave, amplified at the amplifier 815, and then output. [02191

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
output. 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] Th&3ransmission 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,

heprisstriftioremerest whildse BrTits. 1622 FfhHe re@iftictSdevice 820 a

[re pogds to th rece tion device 1- 2 1 having a re eptlo i
s%na?evfectro&e % %Lan eraélctelptlon rleerence eectr(% % an 2

£ fydhenbas o@ﬁ@ﬂﬂﬁﬁl@rﬁﬂ@aé&lﬂﬁﬁlﬁ&f 824 spyead isignal isytppdy uBitgnal
825, and an original signal supply unit 826, as a confi uratlon

a%oﬁ%@;ﬁ%ndi‘ﬁg Wﬁk@ﬁéﬁ%@nﬁﬁoﬁ%ﬁlt@?@l@@z% 814, and the

multiplication results are carried by a predetermined
carrier wave, amplified at the amplifier 815, and then
output.

[0219]

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 output. 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 omitted.
[0221]

The reception device 820-1 corresponds to the reception

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



The reception device 620-1 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 813) by signal processing
reverse to that of the transmission device 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 particulafgfrequency. 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

s SRreatitype-sRRGtHIM - ¥ith eneLoy: seraadquersa wide freqpeney danth s
The entire rectangular area in the diagram can be thought of as

arepresehting thé dYeralrenérgy €0 thedsigrakasfdhe ispectrmrgdy canit
89g resto(ge(g1 go the olri eﬂal S;{%{%lf bguég%t%%ram tl“%ez%negggl over the
an i

ent’ireaf%equen8§ ban mmuni &an be performecf despite the
cfact thatthei -87 Jrequantneemponsnis.are al wades the noisei#oar843.

[0224] Performing communication with spectrum spreading as described
(8B8ve allows the communication system 800 to perform simultaneous
Connyggkég%£%>%ggt%%éggg3820—l first restores electric
signals based on the method of £he invention, and then
restores the original signals (signals supplied from the
original signal supply unit 813) by signal processing
reverse to that of the transmission device 810-1.

[0223]

Fig. 27 shows a frequency spectrum according to this
method. The horizontal axils represents frequency, and the
vertical axis represents energy. The spectrum 841 is a
spectrum of a type wherein the frequency is fixed, and
energy 1s concentrated on a particular frequency. 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



-communication medium 830, as shown in Fig. 26. As can be seen in Fig.
26, path 831 through path 835 represent 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 receptiofdevice) either follows certain rules
for frequency allocation, or detects. frequency bands that are available
when starting communication and allocates frequency bands based on
EHRIYEREYIORTBRANS (D2 26T eFigL 28usSediabPsmifdstfatinPanottes -
[B%fj;%uration example of a communication system to which the present
invention is applied. With the communication system 850 shown in Fig.
28, fourdtransmissievaavicesB61 thiolighsp881860:4 andfive reception
devices 870-1 through 870-5 perform multiplex communication over the
deSRFIRTEatsR e dithP 88 CERRIMPIBYOEAET HRASIBK ThEEnE 19259 The
Jransmission device 86Q- corresponds 1a.the s ;

i B ~ o ame
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communication medium 830, as shown in Fig. 26. As can be
seen in Fig. 26, path 831 through path 835 represent
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



transmission device 110 in Fig. 1, having a transmission signal electrode
861 and transmission reference electrode 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 oscillator 865 having predetermined frequency
component are multiplied with the original signals supplied from the
original signal supply unit 863 at the gyultiplier 864, amplified at the
amplifier 866, and then output (filtered as suitable). One output of the
multiplier 866 is connected to the reception signal electrode 861, and the

s@ies 18 conneated Lo the recepfion elference. eleciode 362 18229L Ihes rm

reception device 860-2 through reception device 860-4 are of the same
rmedrifiguirationpand the alescription of tihe aboweireceptidnrdendce 8608 (s

applicable thereto, so description thereof will be omitted. - 99 - [0230] The
Ve ptioh TRAEE 870 %8ﬁ%§p‘3ﬁ8§?0 the reception device 120 in Fig. 1,

(lhaving a reception signal electrode 871 and reception reference electrode
872, and further has an amplifier 873, multiplier 874, frequency variable
The transmission device 860-1 corresponds to the

transmission device 110 in Fig. 1, having a transmission
signal electrode 861 and transmission reference electrode
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
oscillator 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 amplifier 866, and then output (filtered as
suitable). One output of the multiplier 86¢ 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.



oscillator 875, and an original signal supply unit 876, as a configuration
corresponding to the transmission unit 123. [0231] The reception device
870-1 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. [0232] 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 entiré frequency bandwidth 890 (BW) has
been divided into five bandwidths 891 through 895 (FW). The frequency
bands thus divided are used for communication on differing
[€8rPunication paths. That is to say, the transmission device 860

(recepiion deviee BIR) GLYIC coypunicalion. SYsiem. 8od Uses Meligon
bands differing for each coranunication path, so that crosstalk is
dswppressed and £160 multipleicommuricatipniscears bersimudtaneouskye
8gerformed over a single communication medium 880, as shown in Fi%.

as

8. AP ¥ig SBRSAATBET S ARFA T PaftrE85T8pfesent Bbmbhication
aRalIzan ie communication mediun 880. Alsq, using freguengy division
means that the communication system 850
oscillator 875, and an original signal supply unit 876, as a
configuration corresponding to the transmissien unit 123.
[0231]

The reception device 870-1 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.

(02321

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 890 (BW) has been divided into
five bandwidths 891 through 895 (FW). The freguency 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



can perform many-to-one communication as indicated by path 881 and
path 882, and many-to-many communication. [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 (%)Weéeption device) either follows
certain rules for time division, or detects time regions that are available
when starting communication and performs_communication time division

mRLEH bh FEGEREABR PRSI To 255 SETY SoAR o iRbYamSifiaSH ATy © v er
2a00ther confighration example;of.a, copynunication sy stem ¢ yvhiel the 1

present - 101 invention is applied. With the communication system 900
Fshowhdn Fig B0 sfourtrarsmissiorcdeiées 840k taoughofmo and five
reception devices 920-1 through 920-5 perform multiglex communication
|

PBVEStHFcIMiniTERSn TRt 956 18ing tne divisidn, 25+"9

frequency division means that the communication system 850
can perform many-to-one communication as indicated by path
881 and path 882, and many-to-many communication.

[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



[0236] The transmission device 910-1 corresponds to the transmission
device 110 in Fig. 1, having a transmission signal electrode 911 and
transmission reference electrode 912, 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 output 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

lr{G‘é‘REti%% relerengs electrode 912, Q238 Jhgreceptian device 9182

through reception device 910-4 are of the same configuration, and the
shdescriptioniaf . ttiwabdve recepticnmdeviterd k¥ isapplddblé therstogso -

102 - description thereof will be omitted. é10239] The receptlon device
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and further has
using time division.

[0236]

- The transmission device 910-1 corresponds to the
transmission device 110 in Fig. 1, having a transmission
signal electrode 911 and transmission reference electrode
912, 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 output 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



an amplifier 923, multiplier 924, oscillator 925, and an original signal
supply unit 926, as a configuration corresponding to the transmission unit
123. [0240] 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 920-1. [0241]
Fig. 31 shows a spectrum on a time axis according to this method. The
horizontal axis represents time, and tie vertical axis represents energy.
Note that in order to facilitate description, an example is shown wherein
the entirety has been divided into five time regions 941 through 945, but
dés ceality | subséguentiinne Yéglonsoodritirere. in the same way. The time
regions thus divided are used for communication on differing
[%rmthunication paths. That is to say, the transmission device 910

(recaption.device920) Qf the. canynunication system 900 usas ileeption
regions differing for - 103 each communication path, so that crosstalk is
-deuppeedsed andFrpiltigle cormimmicationsesanibe performeddeaita siitgle
communication medium 930, as shqwn in F&qe. 30, In Fig. 30, paih 93% <
Srotih PARCE3S PEpreReRt EBHmnicatibR Paths 6n the communication

amediym 930.Also; using Hime dvisions, oscillator 925, and an

original signal supply unit 926, as a configuration
corresponding to the transmission unit 123.
[0240]

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 920-1.

[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 into 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



means that the communication system 900 can perform many-to- one
communication as indicated by path-931 and path 932, and
many-to-many communication. [02421 Now, the time widths of the time
regions which the 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 simultaneouscofimunication with multiple other
devices is particularly important with particular applications. For example,
assuming application to tickets for mass transit systems, various handy
8 FpliCATEHE ¢&P beOTatfd uchPad At thetiim@ssea tisef havissthes and

ndSYIEEA holding,infarmation of g RAsS9¢ g, device B.having an,4 104

electronic money function pasting through an automatic wicket,
coommuinieation candieisinGlitanecusly made withikath3devicerA ahg. 30,

device B %“using a method such as described above, so in the event that
P rolité WHERTHE URRFhad’ tisE8RRAEHEES SSSETHoM Gthet Mam s o

t QV%%%E@&@E%@@%% medium 830. Also, using time division

means that the communication system 900 can perform many-to-
one communication as indicated by path-931 and path 932, and
many-to-many communication.

[0242]

Now, the time widths of the time regions which the
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



of the user, the difference in fee can be deducted from the electronic
money-in the device B. [0245] 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 140igenerates a signal to be transmitted,
and in step S2, the generated signal is transmitted onto the
communication medium 130 via the transmission signal electrode 111.

e Thettransmissior unfiukk3: obtheptransmissidir devicearanrsmittiag the

W_sig)fg:al ends communication processing. The signal transmitted form the

S hisSIENHRVICE 110Rs @ pphEdIdTHe FaRsRItH detives 196 Via s
agommunicafign pedium 130, The; reception.unity 123 9f the rgception.q

device 120 receives the signal via the reception signal electrode 121 in
alstepes2ipand inlstep w22t otitpuits the received signzt. The reseptidrzanit
123 which has output the received S(ijngal ends the communication
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ogu%he user, the difference in fee can be deducted from the
electronic money-in the device B.
[0245]

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.

[024¢6]

In step S1, the transmission device 113 of the
transmission device 110 generates a signal to be transmitted,
and in step $82, the generated signal i1s transmitted onto the
communication 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



reception device 120 do not need to have a closed circuit 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 q%esn made in the above
communication system that the transmission device and the reception
device are configured as separate entities, other arrangements may be

-Dads.and the cammynication system may e capfgured Using & e 522

transmission/reception device having both functions of the transmission
odepicesandt ¢the seeaptich deyice. [0248F Rigcadisiadiagram illistratingh

another configuration - 106 example of the communication system to
Dhi G B préSent™ ftehtion iS bpplied SREP50T R EigRgsiie t+on
pfgIImuRication system 950 has a transmission/reception device 961, a

transmission/reception device 962, and a communication medium 130.
[The7]

As described above, the transmission device 110 and the
reception device 120 do not need to have a closed circuit
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, soc 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



communication- system 950 is a system wherein the
transmission/reception 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
both 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, receptift 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
et ansisSibA UMD i ieveive's SRihale suppicd therassag e
.communication medium, 130 using the reception unit 120. As described

t s :
lgggee,lr%%ltfﬁei%%mlrﬁunlcatlon can - 107 be made with the

reemynunication method of the present invention, so an arrangement may
be made wherein communication by the transmission unit 110 and
comrhliniidion3 Withtthe reeBptsA P20 BLEkesintifantbusly

t([tgmm orally ov

mission gggg%@%%%‘%é%%%e 961, a transmission/reception
device 962, and a communication medium 130. The
communication system 950 is a system wherein the
transmission/reception device 961 and the
transmission/reception device 962 bi-directicnally exchange
signals via the communication medium 130.

[0251]

The transmission/reception device 961 has the
configuration of both 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 reception

unit 120. As described above, multiplex communication can



The transmission/reception- device 962 has the same configuration as
the transmission/reception device 961, and operates in 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 950 (transmission/reception device 961 and
transmission/reception device 96__2)&@51 easily realize bi- directional
communication not restricted by the usage environment. [0255] Note that
the transmission/reception device 961 and the --Transmission./reception

pEylee. 962 may also.he glegtically, cqnnacied Krthe, comraunication
medium by transmission signal electrodes and reception signals

ietectrddes, asowih the riragsmissionaevice ardieeceéptionidevice
described with - 108 reference to Fig. 23 (provided as a contact point 741
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transmission reference electrode 112, reception signal electrode 121, and

The transmission/reception device 962 has the same
configuration as the transmission/reception device 961, and
operates in the same way, so description thereof will be
omitted. That is to say, the transmission/reception device
861 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 950
(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 alsoc be electrically
connected to the communication medium by transmission signal
electrodes and reception sigﬁals electrodes, as with the

transmission device and reception device described with



but arrangements may be made not restricted to this, and for example,
the transmission signal electrode 111 and the reception signal electrode
121 may be configured as a 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).
[02561 Further, while description has been made above that the devices
of the communication system to which the present invention is applied
(transmission device, reception dévit88 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

LG STBIE My bé tnfigtired bP & ificrettial cFElit Bierdting untfet 176

c%!ﬂ’@é_@tw' b differens phasgss or capnselngnesigpak of adifferential nage
circuit to the signal electrode to effect transmission to the communication
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electrode 122, are configured as mutually separate entities,
but arrangements may be made not restricted to tkis, and for
example, the transmission signal electrode 111 and the
reception signal electrode 121 may be configured as a 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



will. be made regarding the-capacitance between the signal electrode and
communication medium, with reference to Fig. 34. Fig. 34 is a schematic
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-elééttode lll is in contact with the
communication medium 130 across an insulating layer. Or, the
transmission signal electrode 111 is in close proximity with the
reshmunieatiors arediohi 180 Wi adaperrofsdiar[@258F IR irfEigf Sdendal

transmission signal e:IEectrode 11 fg:%sr ggjeeentikee%%%tac §urfa1(%l(;:-L é@%r&?fo £
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insuiating: layer{ar ks inosufficiently clese proximity with the - 110
communication medium via a layer of air). That is to say, in the example
[6f2% 1 Fig. 34, the transmission signal electrode Il and the
communication medium 130 are in clgse p.roxirr.r@/ with.a greater area, so

as to forhT thé cgﬁ%ﬁgﬁgg ct8212Y T this %%sﬁlon%rf rélation ,rﬁ1see&:e 214
herueendhetiangipissien signal leciogeribtand thecommakieation: i on
will be made regarding the -capacitance between the signal
electrode and communication medium, with reference to Fig.
34. Fig. 34 is a schematic 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 close proximity with the



medium 130 is the greatest. [0259] 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 11T ahé&he 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
QMR Eféctiode 123 W8ING #rf cBntdtt SWitRthé Stitface Btthe +S t0 sav.

ifopyauaicgionmedium 13043 the jinsplating layer.(ards dn suffigiently
close proximity via 111 a layerof air). That is to say, with the example in
e Ceitt Fogle34, 1Whidethec transnmission signalreleetioden 113Gard-theln close

communication medium 130 are in close proximity as with the case in A
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cinFig: 34. Thatis 1o say.qthe; magnitude of Gle 214 dependsinotanly,on,
the distance

the transmission signal electrode 111 and the communication

medium 130 is the greatest.

[0259]

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 111 being in contact
with the surface of the communication medium 130 via the

insulating layer (or is in sufficiently close proximity via



between the transmission signal electrode 111 and the communication
medium 130, but on a relative positional relation of the two including
contact 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] FigtB5 is a diagram illustrating a
configuration example relating to an embodiment of the communication
system to which the present invention is applied. E)263] The _

a comRaniatidvhSysteiPE06 §hbnSiiitFig35ts AReoRfRiTRILAtIOR systdm

pivherein a transmisgion deyice 1001 and ; 412, aseception deyice 1002,
p%rform communication via a communication medium 1003 (for example
cthenbiman body of @i waer); @angris ai eomnaunicatian systey sschiash the

described above, wherein there is no need to configure a closed circuit
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yppecied by fhe govirgument canbe gagily pgrforped simol ; say, the
magnitude of Cte 214 depends not only on the distance
between the transmission signal electrode 111 and the

" communication medium 130, but on a relative positional
relation of the two including contact 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 to 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



by exchanging signals via the signal electrodes. That is to say, the
communication system 1000 is a communication system which performs
communication with the same method as that of the communication
system 100 shown in Fig. 1. [0264] The transmission device 1_001 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™ efeltrade of the electrode pair, and is a
device for transmitting the signal to the reception device 1002 via the
communication medium 1003. An arrangement ma%tebe made wherein the

2 o ORI T th A& ER 048 aiPrEthe™ TanSATEdiof Hebide 1681 With the

cStanger-alecuesiatic; ¢auUPHBg to the commynication medium 1093 is the
transmission signal electrode 1012, and the other is the transmission
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electrodes. [0265]
unaffected by the environment can be easily performed simply
by exchanging signals via the signal electrodes. That is to
say, the communication system 1000 is a communication system
which performs communication with the same method as that of
the communication system 100 shown in Fig. 1.
[0264]

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
coupling to the communication medium 1003 is the
transmission signal electrode 1012, and the other is the

transmission reference electrode 1003. The transmission



Note that the transmission signal electrode 1012 and the transmission
reference electrode 1013 illustrated in Fig. 35 may be configured with
multiple electrodes (a croup of electrodes) arranged in an array on a flat
surface, for example. The transmission unit 1011 can control 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, trgnsmission 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

medi 003 via an insulation layer that is in_close proximity va a
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[0265]

Note that the transmission signal electrode 1012 and
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 control 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 layer, 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.



transmission device 1001, that is to say, processing relating to the
confirmation of the communication environment of a relative 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 bbtl 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
[digR4&F electrode 1012 and transmission reference electrode 1013. The

C“”e? @‘e&?%&(%mﬁé‘é%‘ﬁ 1024 suppligs the faeasurement value (current
t to t

value) thereo e combined load calculating unit 1022. 115 - [0269]
cthe combined laad catculatinghdnid 102204l aglates ties compineddoad 0f .
the transmission device 1001 and communication medium 1003, to be
dektibed later, relating to the transmission of the transmission device

1001 /hased o0 the. measHremEnt valle suBRliEd I oRL e CUIeRks s i ng
relating to the status regarding communication of the
transmission device 1001, that is to say, processing
relating to the confirmation of the communication
environment of a relative 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 value (current value) thereof to

the combined load calculating unit 1022.



measurement unit 1021, and supplies the calculation results 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 un 1011
[$%c rding to the status confirmed by the status confirmation unit 1014.
8 andling processing unit 1015 has a transmission level adjusting unit

1025rRecapaaitanes adiusting upitilo2h @ wessagedisplaycunih 4028t he
and an information providing unit - 116 - 1029. [0272] The transmission
clavel adfustinecuit 1025 dujaststhe stransassion v Yoatpiit size) of the

RISt oL, b o s S SR g et vl
to the transmission of the transmission device 1001, based
on the measurement value supplied from the current
measurement unit 1021, and supplies the calculation results
thereof to the determining unit 1024.

[02701

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 providing unit



1014. Also, the transmission level adjusting unit 1025 supplies the status
determining results supplied by the determining unit 1024 of the status
confirmation unit 1014 and the information showing combined load to the
capacitance adjusting unit 1027, along with the information showing the
set transmission level. [0273] The capacitance adjusting 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
bezermining results, information showing combined load, and information
showing transmission level to a message display unit 1028. [0274] - 117
Essage display unit 1028 has a display such as an LCD (Liquid

Crystal,Risplay).and displays faassagesar i}{qag?ﬁ {o the iseropdhe the

display, based on the status determining result supplied via the
tapasitance adjustngl unitiQRit. Alsectheafiessage display 4928rsupplies
S g e T S g e b1 ied by
the determining unit 1024 of the status confirmation unit
1014. Also, the transmission lewel adjusting unit 1025
supplies the status determining results supplied by the
determining unit 1024 of the status confirmation unit 1014
and the information showing combined load to the capacitance
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]



load, and information showing transmission level to an information
providing unit 1029. [0275] 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
transiiissior devite 06D Viythenddmbtlification metigml 2008 u@AN as an

angement. may be made wherein the electrode of the electrode pair in
gl BT i b S e v R

1he sommynigationsediam: 1803 is the kecaptionssignakglectiede k032,
and the other is the reception reference electrode 1033. The reception
qfHeIOB D i provided bedneen k€ rédeéptidresigankelcctioee 4932sdndg

the reception reference electrode 1033, detects the electrical signal _
b atontan gingisiod botden i rrey [C2EUEERLAEhe

status determining results, information showing combined
load, and ipformation showing transmission level to an
information providing unit 1029.

[0275]

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



these electrodes by the signa-Is transferred via the communication
medium 1003, converts the electrical signal thereof to a preferred
electrical signal, and restores the 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 mull:h& electrodes configured as the
reception signal electrode 1032 and reception reference electrode 1033.
In other words bgi %ntrolllng the connectlog with each electrcode the

SFG On[ﬁlon UnI?EB ih-contro

can controlutﬁe SLﬁface area 01‘O t%% ellec?

16¥ample Hhe areadpat the reapiivnesigaal-eectnare 1032 4s tfh@o@talﬁ;ér
with the communication medium 1003), that is to say, the reception unit

13032 eanesitic| ol ¥ Thaapachanes obdse biéﬁrode’%h?\lo‘té%ﬁﬁltéﬁn
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electrical signal (electric potential) generated between
these electrodes by the signals transferred via the
communication medium 1003, converts the electrical signal
thereof to a preferred electrical signal, and restores the
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. In 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



confirmation unit 1034 and a handling processing unit 1035. 0279] 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'_034 has a current measurement unit 1041, a combined
load calculating unit 1042, an information obtaining unit 1043, and a
determining unit 1044. [0280] Thé chitrént 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

ShSitagPBEiTEST the fedeftioh'SighareRtrodi 16354 fHe RFcEpRgR™en*
Jeference electrade 1033 for example; Jp raegsure eLleckicpatentialof

both ends of a resistor, regarding the voltage thereof, as will be described
taterre 2Pt I otherfiwards: the tarend dredsli@mers upitcl04bnfeiasures
the size of current flowing between the reception signal electrode 1032
il o EfERSHEe electrode 1033. The current measurement unit
upplies the measurement value (current value) thereof to the
combined load calculating unit 1042.
The reception device 1002 further has a status

confirmation unit 1034 and a handling processirg unit 1035.
[0279]

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,
to measure the electric potential of both ends of a resistor,

regarding the voltage thereof, as will be described later.



[0281] The combined load calculating 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 which is transmitted (provided)
via the communication medium 19032ffom 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
Idetetininesithedstatgd of the reséptien sleviree 02 hased Ghlcalearitions
results supplied - 121 tfro the congbiged Ioaglgalculati%%unit 130342 %rid
tAGe54f Dne of thefinforma ?&nlgﬁow?ngwggrrﬁblneed foad and mtofmation
Shawipgdransyission levet whish are sepplied from the dstymaion.  The
obtaining unit 1043, and determines the necessary content of handling

Qrocessings basedsmthenleeidétt fesiizrthepsoft Thelahe WetBAhhing L ue
unit 1044 .

(current wvalue) thereof to the combined load calculating
unit 1042.
[0281]

The combined load calculating 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
which is transmitted (provided} 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



supplies the status determining results including the decided results
thereof to the handling processing 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 determiniag tesults supplied from the
determining unit 1044 of the status confirmation unit 1034. Also, the
reception gain adjusting unit 1046 supplies the status determining results
@mpliéddrmmemieMWnQaGnWJQH&rm tha Stathi8 confinhagibnlasist
1034 to the tance adjusting, unit 1047 0286] 122 The ¢ C|tance
Oé%ﬁué’tfngt ﬁltjl E6 68 tﬁ% %gonﬁecﬁlon Wi c2811(: %tﬁegmu gmation

slectrades canfigudng Jhelegeption signal eleciiode i@@zmﬂ@ue
reception unit 1031, based on the status determining results supplied via
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rggecéggggtlon Slrgcnal Elec %daeuégizlgspto the ssin based on the
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decided results thereof. Then the determining unit 1044
supplies the status determining results incduding the
decided results thereof to the handling processing 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.

[028¢6]



communication medium 1003. Also, the capacitance adjusting 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 matérial such as pure
water, rubber, glass, or the like; or a€émpound 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

comrbficaiBAThER 1@@3&%@@:%@%&@% &w(mm&ﬁ bodly)
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Ig. 36 is a diagram lllustrating the communication system 1000 in
thig. 35with ssheguiyakent €iredittr boweves. the @quivalenrtceiratibn kigi t
36 only shows the elements of the communication system 1000 relating
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the reception gain adjusting unit 1046 so as to adjust the
capacitance of the reception signal electrode 1032 as to the
communication medium 1003. Also, the capacitance adjusting -
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.



system in Fig. 35 also includes elements other than the elements shown
in Fig. 36, but omits any elements not necessary to the description 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 transmission unit 1011. The Cte 1053 illustrates capacitance of the
transmission signal electrode 1012 &$%othe communication medium
1003. The Ctg 1054 illustrates capacitance as to the space (reference
point 1055) of the transmission reference electrode 1013. The reference
[B6it? 1055 references an point of infinity (virtual point) with the

transmission reference electrod e re n le. -
R R i ey

syRit 4022 dhustiaterd gonfiguration (sesistances hadtvoitmetet)for However,
measuring current values flowing between the transmission signal

t@l%cﬁ@ﬁé‘l@lezl&nﬁ’jtfa‘?ﬁﬁs%% t6ferdfce RistuIR B0 FE anothernts of
€H8H¥%$E%§§@y%ggglg§gtem 1000 relating to the present

invention. In other words, in actuality, the communication
system in Fig. 35 also includes elements other than the
elements shown in Fig. 36, but omits any elements not
necessary to the description 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 transmission 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
1055) 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.



calculating unit .022 can measure the current values flowing between the
two electrodes by measuring the electric potential Vtr 1057 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 output level of the Vto 1051. [0293] 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 Fesistér and amplifier, respectively, and
reference elements illustrating the signal detecting function in the
reception unit 1031 in Fig. 35. In other words, the Amp 1062 detects the
Fgc%%{ion signal by amplifying and detecting the electric potential

generatec:an both ends of the RrckOB1.by receiving the. signal sThe Cre

1063 shows capacitance of the reception - 125 signal electrode 1032 as
ctolthel eariimunication diediunil 1603 a dheaCryp A 064 uthustiates Capacianoee
as to the space (reference point 1065) of the reception reference
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cYrtual-painhwith the reception ielerence £laarade;1033.a8408s: on
reference.

reference electrode 1013. In other words, the combined load
calculating unit 1022 can measure the current values flowing
between the two electrodes by measuring the electric
potential Vtr 1057 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 output level of the Vto 1051.

[0283]

Alsc, 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



[0295] The Vro 1068 of the combined load calculating unit 1042
illustrates a signal source for flowing current to the reception device 1002
for the purpose 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 load is being
calculated. In other words, the SW 1069 references an element for
switching the operating mode of th&%éceptlon device 1002 between
combined load calculating mode and normal mode. [0296; Also, the Rrr

1066 and Vrr 1067 of the combined load calculatin nth llustrate a
ségﬂﬁéu%%%%tﬁtggﬁte%ngge and é&tr%%?erf%‘?%%ééu%# rléunf%njf I\/;Iuae(%‘33

rflewing; bepyeen 1theseception signalialgeirade 1032 andregeption

reference electrode 1033. In other words, the combined load - 126
(caltaiatireeunit 104 216HP Ineas e ethef@@mm yaluesowinge beheesn e

lévfg elect ode ??y measurlr}%the nc tentlal Vtr 1067.0n bo%h ends
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1 ealcylates the cembinssh load relating o the-sigpak tansmissien flom the
current value and output level of the Vro 1068.

electrode 1033 as the reference.

[0295]

The Vro 1068 of the combined load calculating unit 1042
illustrates a signal source for flowing current to the
reception device 1002 for the purpose 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 load 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



[0297] Further, the Rm 1081 and Rm 1082 of the communication
medium 1003 illustrate resistance components of the communication
medium (human body). Also, 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 Zr illustrate
impedance of the transmission device 1001 and reception device 1002,
respectively, when viewed from t'helr%%eﬁtion device 1002 and
transmission device 1001. [0299] Hereatfter, "stabilized communication” is
defined as "the abilify to communicate without regard to the positignal .
Caré%‘fi%)?ﬁ%ﬁ&g(iﬁaﬁainigoé ec ra(‘)r(ljensl?&(RJ?ItJﬁ}:éi cgpnemﬁr\u%:gﬁgrg %%gﬁr% 03 +h9

paRskisansmissiqn device 109t {obrecrplionrikyy weaviea 4602).avherein
the communication medium 1003 and transmission device 1001 (or

peseaption dBveelIB02)care>aiithif 2efix el distncesrantie® T FBE Exaftple, in
s BEE A seup 2 s oo g e
c&AMMBAIcalion medinn P03 amharrangement mayshe $sade from the
current value and output level of the Vro 1068.

[0297]

Further, the Rm 1081 and Rm 1082 of the communication
medium 1003 illustrate resistance components of the
communication medium (human body). Also, 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 Zr illustrate
impedance of the transmission device 1001 and reception
device lQOZ, 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 (including electrodes) of the communication

medium 1003 and transmission device 1001 (or reception



wherein "stabilized communication" can be made only when the condition
"distance between transmission device 1001 and communication medium
1003 10 cm™ 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 cm distance from the
communication medium 1003 with %1zg7|ve'n 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
A CommimcatBitite uﬁgh T00S WA 4 GRier tsabs B?%%gg)gfoar{ﬁ

+ 1Q300) Nexto degekiptian Wil be @iven dofan example ofa covbineddoad
calculation method using the equivalent circuit in Fig. 36. [0301] - 128 In
w Fid 136,2hé Ctgdl 084 badcCrg 2064 fllustréee cafaebnceldf thBe case of

transmission,referenge elgctrode 101%8%?0 capacitance ¢s Jo the space,
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SBFtHe Fsbeption Tetérence electrode: ‘espettively. These values

¢ bgramesan Approximately fixednalye tegardiassaefthesconminieation:
environment of the position and so forth of the transmission
communication medium 1003, an arrangement may be made
wherein "stabilized communication" can be made only when the
condition "distance between transmission device 1001 and
communication medium 1003 < 10 cm" 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 cm 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]



device 100-1 or reception device 1002. Also, the Cte 1053 and Cre
1063_llustrate coupling capacitance of the transmission signal electrode
1012 and communication medium 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 438 Rm 1082 reference the burden
components of the human body, and so can vary widely based on the
communication environment such as the paositional relationshilp between

the traRsimssion YeVidE 1662 of “reteptidnd&lice 1602 o ther Rlfhan
é%ﬂgkf¥§gcgm%@n%ﬂgsgrgﬂ@ﬁ%%%%%%ﬂ%@ﬁ@ﬂ&ﬁégtQ@JBEB@@@OﬂN13 and

serving as the communication medium 1003, and so the values thereof

degoomesnar approxintdtelysiatkvallietregardiess of the cofifmnanication

environment of the position andesjcc))%forth of the transmis%on - 129 - device
[

SIGST 5P PEception d&GiRBI 002 0302 Nt Sthé tapatitance tte*ths3
Jdopped hetween the, transmissionsignaliglestrede A 2-achunication

communication medium 1003 and the capacitance Cre 1063 formed
drativeennthet redepiion signatélectoue F03Z antdicopimunicatiorrmediumhon
device 10061 or reception device 1002. Also, the Lte 1053
and Cre 1063 illustrate coupling capacitance of the
transmission signal electrode 1012 and communication medium
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 positional
relationship between the transmission device 1001 or
reception device 1002 on the human body. Also, 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



1003 vary based on the dista-nce between each device and the
communication medium 1003, but the capacitance Ctg 1054 formed
between the transmission reference electrode 1013 and space (reference
point 1055), the capacitance 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 vallies ate tefined as predetermined
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

degsSeRM LLOSTE, RATEFEZ A dEFe D6 Fange based on status
[%%@qes (changes in the communication environment). [0303] Now, the
combined load calculating unit 1022 of the transmission device 1001
calcutates theecarnbinedteadof@Gte 1053 atkRes 108t vsemetisaring the
Vtr 1057. However, here - 130 the communication medium 1003 is

AR ARy S T sTeAil S WHERER thdléxprResicRE B £583 98 Bastun
13073 2nd Gip 108323 CGre 1063 holds Adse when the cpsunupigation

medium 1003 is seen from the transmission device 1001, the impedance
r2rebthieoRns 1982 larwdl receptivn déVice 1002ccammba ligabiad. Fedham
lve)lggn\Eggfokgrsnggicoagioghrgegilusr{:]a:—l'ngoes .Setween each device and the
communication medium 1003, but the capacitance Ctg 1054
formed between the transmission reference electrode 1013 and
space (reference point 1055), the capacitance 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 are defined as
predetermined 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



seen from the reception device 1002, the impedance Zt of the 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 calchiited. [03041 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 of calculatin
B nTSREY 1048 retRtinYy T Pérbe]p#)% ot th?aur’(f:ee}(f:(3::-Stll8%11 %Ee%ic%afa 2, this can

pbggensidered as aclosed sireu of Ry 61 dum 1966, Gr 40631 P8 and
1082, Cm 1083, and Ctg 1064, wherein by using a constant number

CipréidaskdétermindeBinnadvance 4s e vasprokimateovaive isfaCHPT083,
ra%d load of Cr% 1053 - 13% - and Rm 1082 &an.be cﬂ%qateg
S r he

mthe compy fr t ans Q vice .
f&d@] Ugsmg fhe ggreﬁ%lne(f%aélﬁwus ce{)lcﬁlljé?es&, tﬁe ransmission ‘device
14904 and regeptiondpviea 1002-cam parforap €9BHOLRROLESSINY 2 can be
(appropriate handling processing) relating to transmission or reception
igneording td@yeher, when the communication medium 1003 is
seen from the reception device 1002, the impedance Zt of the
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 of calculating combined load
relating to reception of the reception device 1002, this can
be considered as a closed circuit of Rr 1061, Rrr 1066, Crx
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



communication environment. [0306] Processing is known for this handling
processing such as adjusting the transmission 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 1002_is
performed based only on the comumungication 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
abe priformer baserorcdhoth 0f theicommunication environment (status)
of the transmission device 1001 and the communication environment
[&#4t0i5) of the reception device 1002. [0308] - 132 Similarly, an

arrangement,may be made wherein g -handling processingwith the

reception device 1002 is performed based only on the communication
tefavikgniment (Stadus ef thEorecepdionaewice 4802 corican beqieriermed
based only on the communication environment (status) of the

PREASHIR ST HEGT P0G E SSE5n hRRRFRR I BaSed dnipsthProcessing)

relating to transmission or reception according to the
communication environment.
[0306]

Processing is known for this handling processing such
as adjusting the transmission 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. BAlso, an arrangement may be made wherein
a message 1s displayed relating to the control thereof.
[06307]

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]



of-the communication environment (status) -of the transmission device
1001 and the communication environment (status) of the reception device
1002. [0309] 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 copfimeddytheareceptiongtevce 10032 can badsedranty ivitht ttlee
handling processing of the reception device 1002, or can be used only

hAf HEhaERRETOLEsHAGDIThE FaTSRIS<KEn d8Vike®1dd oridan be

pisedfardheiandling. 133, progessing.for both obihe.ransyssion device
1001 and reception device 1002. (0311] An example of specific flow of

thecommunicatien cordtot processing withocansideratian foe tiper formed
Haned OhLy Bh Tha Eomn Ch e n T oanen Y T A s) Of The
transmission device 1001, or can be pexrformed based on both
of -the communication environment (status) -0f the
transmission device 1001 and the communication environment
{(status) of the reception device 1002.

[0309]

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



will be described below. [0312] First, the communication control
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 Si. In step S2, the
handling processing unit 1015 of the transmission device 1001 performs
handling processing according tothttorifirmed status (communication
environment) of the transmission device 1001. Upon the handling
processing finishing, the handling processing unit 1015 pe

PEBRfHGAICAIORTIIIDT ProceR8ing” FG314;° %tﬂ%‘fo‘e‘%%ng??rﬁr%a?élﬁhe

rStatys configuation prapessing executed in step Si of Fig. 37 will be
described - 134 with reference to the flowchart in Fig. 38. [0315; In step

[6211the current measurement unit 1021 controls the transmission unit

1011 to measure the current, and supplies the value thereof to.the
comBiRe8 1858 talQliafkg S rﬁ%io%ﬁpf?\ ﬁ%p SREEEHbRetbad

cgﬁ@ygﬂ"EkHQEssing with consideration for the communication
environment with the communication system 1000 in Fig. 35
will be described below.

[0312]

First, the communication control 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 81. 1In step 352, 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 S1 of Fig. 37 will be described



1022 calculates the combined load (C-le,-1053 and Rm 1081) relating to
transmission processing based on the supplied current value, and
supplies the calculation results thereof to the determining unit 1024. In
step S23, the determining unit 1024 determines the status
(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 thereof, along with the frformation showing the combined
load which is calculated by the combined load calculating unit 1022, to

the handling processing unit 1015. Upon the, procggsing in step S23
WS HE TG hinilg Tintt 1824 8h8s tRe Status >Confirmation

[ EQegssing, returns the processing to step Si in Fig. 37, and executes the
processing of step S2 and thereafter. [0316) Next, the detailed flow of
the Hamdiingrprdtessitlye executsetinmstep S2ReRiy. B7iwilllse desenseg 1 s
with - 135 - reference tQ th%lﬂ;/chart in Fig. 39, ;0317]In stgp Sef']a the
0

CRRnEhTESBhIR VS adilidfing Uit 1025 RtBARine s WSt OF no
s&pptrobthe-tangmission jevel o based-or the siatus deteyainig sUlsing
supplied from the determining unit 1024, and in the event it is determined
upgt 1022. In step S22, the combined load calculating unit
. 1022 calculates the combined load (Cte- 1053 and Rm 1081)
relating to transmission processing based on the supplied
current value, and supplies the calculation results thereof
to the determining unit 1024. 1In step 523, the determining
unit 1024 determines the status (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 thereof, 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 S23
ending, the determining unit 1024 ends the status
confirmation processing, returns the processing to step Sl
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 Fig. 37 will be described with



perform control,-the flow proceeds to step S42, and the - transmission unit
1011 is controlled to control the transmission level based on the status
determining results (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 ddjéisting unit 1027, along with
information reference the set transmission level, and the flow proceeds
to step S43. Also, in the event it is determined not to perform control in
refegy sutethetraRsmidsivrliévd anjustiflg uhit 1025 omits the processing
| 542, and supplies the information referencing the status
determining results supplied by the determining unit 1024 of the status
confirnateswritl014 anddhercombinedrioadte the cCapacitamcenit 1025
adjusting unit 1027, along with information referencing the set
derapsmiSSEnEvEIEE At PRLeSPiHRPD 136 L rahSmissioT Revet 19 Rot 856,

»2addhe flovpragesde o slan add: R31A1. 1 slen-agiathe canagitance
adjusting unit 1027 determines whether or not to control the capacitance
dfarmed betweenithe teersmissibni sighakelectnodeit0lizand themined to
perform control, -the flow proceeds to step S42, and the -
transmission unit 1011 is controlled to control the
transmission level based on the status determining results
(in other words, transmission level control is performed
according to the communication environment). Upon ending
the processing in step $42, 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 S43. Also, in the event it is determined not to
perform control in step S41, the transmission level
adjusting unit 1025 omits the processing in step 3542, 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



communication medium 1003, based on the status determining results
supplied via the transmission level adjusting unit 1025, and in the event it
is determined to perform control, the flow proceeds to step 544, the
transmission unit 1011 is controlled to control 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, and adjusts the capacitance of the transmission signal electrode
1012 as to the communication ntedigf $003 (in other words, performs
capacitance control according to the communication environment). Upon
ending the processing in step 544, the capacitance adjusting unit 1027

t 5applias tHestatb g edetetmifingS@sUlts GiRforkiaiohl SHowirRr eRes to

Sgombs!'ggd load, and information showing the transmission level to a

rr?gssage display unit 1028, and the flow proceeds to step 545. Also, in
[ tiea event it is determined not to perform control in step 343, the
capacitance adjusting unit 1027 omits the processing in step S44 and

supplies HheRtah3 dEtbmfAfRg S 1P Fes @S] YifotmatiBhishotfing the
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message display unit 1028, and the flow proceeds to step 545. [0319] In
betep:SA45t1 the messagesdisplaysunihd 028 Heternides1 Whetherdorchet to

display a message based on the status
communication medium 1003, based on the status determining
results supplied via the transmission level adjusting unit
1025, and in the event it is determined to perform control,
the flow proceeds to step S44, the transmission unit 1011 is
controlled to controlvthe 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 electrode 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

S43, the capacitance adjusting unit 1027 omits the

processing in step S44 and supplies the status determining



determining results supplied via the capacitance adjusting unit 1027, and
in the event it is determined to perform display, the flow proceeds to step
546, and messages or 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 is performed.)
Upon ending the processing in step 546, the message display unit 1028
supplies the status determining results, information showing the
combined load, and information shawing-the transmission level to the
message display unit 1028, and the flow proceeds to step 347. Also, in
the event it is determined not to perform displaying in step 545, the
rewssage disglaynnit 2028 ot ghelprocessing ¢l siem846aandd supplies
the status determining results, information showing the combined load,

igd @ TrhaRioR HOiRgthE tFARaRRSRMIRYel-0'E linfGinfatitit piffding
4t 1929, and the flow proceeds o) §ieR, 2420820 5 138 skep 547,

the information providing unit 1029 determines whether or not to provide
lingdreiation, based on the status determining results supplied via the
message display unit 1028, and in the event it is determined to provide

inform&ti6ii Sheflow proGeBas 16 Sk 548 1a%d 1 trafsmisSforramit e s
w%%%hé%‘%%“%@@dHQIHQ¥E¥5@ﬂ¥ﬁ%§¥§5ge based on the status

determining results supplied via the capacitance adjusting
unit 1027, and in the event it is determined to perform
display, the flow proceeds to step S46, and messages or
images are displayed to the user on a display not shown,
based on the status determining results. (In other woxds,
display of messages according to the communication
environment is 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, 1n the event it 1s 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.

[0320]



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 548, the information providing unit 1029 ends the handling
processing, and ends the communication control processing by returning
the flow to step S2 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 $he handling processing. [0321] By
performing each of such processing, the transmission device 1001 may
be arranged such that the user can easily perform appropriate
comAnfdRr4dttingrsccordrigRtther cBrfFdrit Ao ehvirbRfent.

dL%Sezrz yge%( t’wt:bgt@lrggegxs:inlg,o%f T@g rggg@%@ df}{@grln%%x\ﬂl! Q?as.ed on
described. The communication control processing by the reception device

+A8024s sitpilaeto-the easey of thai1 139 strapamission device 1RGkage
described with reference to the flowchart in Fig. 37, so the description

difarberwiltbe oRtfted 23231 HfwéiN i the cas&!6f fHamereptibh
pggavfci%%%ﬁ%gl’?ﬂ@mgmmntt%fepefri%nmigg&@ga@yn@@t@@e%w, and the
transmission unit 1011 is controlled to provide information
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 S2 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
S48, and ends the handling processing.
(03211

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



the SW 1069 connects the Vro 1068 between the Rrr- 1066 and Rr 1061,
and switches the operation mode of the reception device 1002 to
combined load calculation mode. [03241 Next, an example of detailed
flow of the status confirmation processing executed in step Si 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 meaSureimeit unit 1041 determines whether
or not to calculate the combined load in step 561. In the case of
calculating the combined load with the reception device 1002, the current

ChiET S Mt (i HOA1 HRIEmARES TdRaftUlAtRthE ComERes 168451
sadyances the, pracessing tq step, 863 Jneagures theruiresyt, and supplies

the measured value thereof (current value) to the combined load
omalcutating unit 1042. 14 0 [0326] In step S63, the combined load
calculating unit 1042 calculates the combined load (Cre 1063 and Rm
based on the current value supplied from the current measurement

unit 4041.apd the floye praceeds-osiep 264 Alsenif fd¢ 1 datermined pot
to calculate combined load in step 561, the

the event of performing communication control processing,
the SW 1069 connects the Vro 1068 between the Rrr 1066 and
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 S62,
measures the current, and supplies the measured value
thereof (current value) to the combined load calculating

unit 1042.



current measurement unit 1041 advances the processing to step S64.
[03277 In step S64, 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 devi¢é 1001 and the transmission level
value set by the transmission device 1001, and advances the processing
to step S66. Also, if it is determined that the information is not obtained in
[&8$ 564, the information obtaining unit 1043 omits the processing in

step 1865 ’?‘ nd tQ ggéa\%grocceoqxgbsito Et:[? 05?%.54(3?2%%]1 ért]: :% Reéj §96 tthfo i 6 02

n.ste e n a
determlnlng%nlt etermlnes? sta of the reception device

c4gommunisatian - A4, envitonmenty,dasedoers akleastenemsihepsaiua ofn
combined load (reception device side) supplied from the combined load
tlealcthatitg bnitalodR sHEERE affofrmalioh (mfcHaRaT MERRMIGIRINeNt unit

1 §oIbiaed \oad of anspiission evel) spplied iom thedrensrpission .
déevice 1601 ﬁpon?ﬁe%rocessmg in step S66 ending, the determining
aspitAl4dsuppiesthe-alculate combined load in step S61, the
cﬁrrent measurement unit 1041 advances the processing to
step S64.

[0327]

In step S64, 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 S$65, 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 $66. Also, if it is
determined that the information is not obtained in step S64,
the information obtaining unit 1043 omits the processing in
step S65 and the flow proceeds to step S$S66.

[0328]
In step S66, the determining unit 1044 determines the

status of the reception device 1002 (communication



determining results thereof to the handling processing unit 1035, ends the
status confirmation processing, returns the processing to step Si in Fig.
37, and executes the processing of S2 and thereafter. 10329] 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 if the information is determined to be
obtained in step S64 and the processing in step S65 is performed, the
processing in steps S61 through-S63ts omitted and the flow proceeds to
step S66, and if the information is determined to not be obtained in step
S64, the flow proceeds to step 561, whereby the processing is advanced
eny STOPSEBELafte 0 ¥ Protessing 913 stepas6 2 thioiR)hv3é3 are perririced

0330] Next, a.detailed flow example of the handling processing.which.i
1 e‘?(%cdf:eecf far%;t:écﬁnSﬁl (\a/\yhlecnethselrgegéepst%%png\a/%egfé)gfé %Qgcﬁ'%@%}l\ge& 13ad
c£0BuNEBICaHonCoNtnal proeassingdn + déeridg. i3h wilk he sesetibed with
reference to the flowchart in Fig. 41. [0331] In Step 581, the reception
rghit ABRISHPQARIPIDAE derdnfides WHEtHESS RS thctHtoltHEP 1 1ed

£1RSERYON gain, pased gn the Sats,defermining resylts supplied tgrm the
step S66 ending, the determining unit 1044 supplies the
determining results thereof to the handling processing unit
1035, ends the status confirmation processing, returns the
processing to step S1 in Fig. 37, and executes the
processing of S2 and thereafter.
{03291

Note that with the above, for example, an arrangement
may be made wherein the processing in steps S64 and St5 are
performed prior to the processing in steps S61 through S63,
whereby if the information is determined to be obtained in
step S64 and the processing in step S65 1s performed, the
processing in steps S61 through S63 is omitted and the flow
proceeds to step S66, and if the information is determined
to not be obtained in step S64, the flow proceeds to step
$61, whereby the processing is advanced to step 566 after
the processing in steps S$S61 through 563 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



determining unit 1044, and if it is determined to perform control, the flow
proceeds to step S82, the reception unit 1031 is controlled, and the
reception gain is controlled based on the status determining results (in
other words, control is performed for reception gain according to the
communication environment) Upon the processing in step 582 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 adjustingpunit 1047, and the flow proceeds to
step 583. Also, if it is determined not to perform control in step S81, the
reception gain adjusting unit 1046 omits the processing of step 582, and

FsgppliEes thel staties ddetermiridgwe shltssifipplied-konvthehdetErmining umitin
1044 of the status confirmation unit 1034 to the capacitance adjusting

Fafit 1647, and the flow proceeds to step 583. [0332] In step 583, the
[gggqqitance adjusting unit 1047 determines whether or not to control the
capacitance formed - 143 between the reception signal electrode 1032
and the earpn@kitatiohenedicew1068, based adjthetstatusudéterrirfifg
results supplied via the reception gain adjusting 1046, and ifitis

AGERFMIMSE to PEHOFH ContPAIT ISR Broteedl o S5 B L thd 27
pleceptign unit.1Q31 s cogtrolled to coptrok the conngetions witheeach gt

the multiple electrodes
determining unit 1044, and if it is determined to perform

control, the flow proceeds to step $82, the reception unit
1031 is controlled, and the reception gain is controlled
based on the status determining 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 S$83. Also, if it is determined not to perform control
in step $81, the reception gain adjusting unit 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 S83.
[0332]

In step S83, the capacitance adjusting unit 1047

determines whether or not to control the capacitance formed



configuring the reception signal electrode 1032 based on the status
determining results, and the capacitance of the reception signal electrode
1032 to the communication medium 1003 is adjusted (in other words,
control of capacitance is performed according to the communication
environment). Upon ending the processing in step 584, the capacitance
adjusting unit 1047 supplies the status determining result to the message
display unit 1048, and the flow proceeds to step 585. Also, ifitis
determined not to perform controkinlstép 583, the capacitance adjusting
unit 1047 omits the processing in step 584, supplies the status
determining results to the message display unit 1048, and the flow
bpfoteitsteestep B85- L [0B3B1MEstep 1585; 1R ¢ndsstyerdidptdieunit 1048

cSieimines whether or.naf 4o display messadss, based.on the stas,
determining results supplied vid the capacitance adjusting unit 1047, an

ri s cleterpiettd perdorn displaydhec procassinguadvancerbiosstepnd
~S86, and messages or images to the user are displayed on a display not
1shéwni@ndtheniaad werd® diSpry) cianessages ety Ry fieeds to

om ication environment is ecrf r d.% Upon ndiyg (tﬁe roges: in 1
S;Ene%tep 86. the ﬁéﬁs%leoéﬁsﬁf% u(raﬁta%%4 “ends the hant ingo s

t RKOCESHING: tnshends Hie saarmuiication KON PEOGESSIG by eketurning
the processing to step S2 in Fig. 37. Also, if it is determined not to
Cﬁ@ﬁéﬁﬁ%ﬂﬂﬂa?hﬁsﬁ%?SBS?ﬂﬁaSignal electrode 1032 based on the

status determining results, and the capacitance of the
reception signal electrode 1032 to the communication 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 supplies the status determining result to the
message display unit 1048, and the flow proceeds to step S$S85.
Also, if it is determined not to perform control in step S83,
the capacitance adjusting unit 1047 omits the processing in
step S84, supplies the status determining results to the
message display unit 1048, and the flow proceeds to step S85.
[0333]

In step S85, 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 1f it is determined to perform display, the
processing is advanced to step S86, and messages or images

to the user are displayed on a display not shown. (In other



message display unit 1048 omits the processing in step S86, and ends
the handling processing. [0334] The reception device 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. [03357 IA ®fher 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
wa 1@ fof EenfipmirtftHeestafss e ARARFAdATO - @nWBn ANt B fS&i ke

transmission device 1001 itself), .and performs adjust ssi
B NG b pPaSeLaing B oradh ana acsendareiam
sthis the srecaptiondavdee 1802merformms self-statecamirmiationantds ng
processing 1111 for confirming the status (communication environment)
| PBPREEI 1 retedtiDRteViee 1000 ERiT 2 Bhah et fithiCadRERABAE NI PY

rQE%Cr%SJ,SArg!Qt 1(%2&%0%%@9&8 e progessing fesults theteof. Thys, the: ¢
transmission device 1001 and reception device 1002 can perform

i adjustment nprd cessingeaceardimngniaithepdammimicatign eagGirorment
message display unit- 1048 omits the processing in step S86,-
and ends the handling processing.

[0334]

The reception device 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



independently from one another. In other words, in this case, each device
can easily perform appropriate adjustment 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 {gansmission device or reception
device), the worsening of the communication environment can be
prevented from needlessly influencing other devices. [0336] Also, an

pabadgemantimay besmadsrfor axamplenhereit dbe cospmunicationon
system 1000 performs information providing processing 1121 for the
erahsATIBSDA Jdevdce 1061 fo trrsmit dafsramiticterelating #9 thel E6mbinied
load or transmission level, as processing results of the self-state
A prosoSS i Lo PR S Jedntan Seuiceo o5 eSS in -
p186cSH9n4280387F Carespendinthigsthis;Hbe feeapitan devicedtiNze
executes information obtaining processing 1122, obtains information
1Edating do ¥ee ebibinedtdd or HAtdnTtidsioRe Ve theér ok samepérforms

p§g%E§QQJ¥°§g§%9;%%;%Ba§%% communication environment

independently from one another. In other words, in this
case, each device can easily perform appropriate adjustment
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-state confirmation

processing 1101, to the reception device 1002, as shown in



on one or both of the information thereof or the processing 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 desttiptien 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

FggmmdARication system configured with multiple communication devices

[é?% le of communication exchange may be used. [0340] Fig. 43 is a

agram showing another configuration - 147 example of a

commypicationnsystem: to which thenpresest gnvention is applied 10341]
The communication system 1200 shown in Fig. 43 is a communication
expstehs whisréprazohanupitaion.devies 420954my d éémmakicatian

device 1202 perform.c icati 1, C
in ormé%%onpre9at1§¥ngg"¥%%mg%vaf%ed load or transmission

level thereof, and performs adjusting processing 1123 based
on one or both of the information thereof or the processing
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



communication medium 1003 (human body), and is a communication
system wherein there is no need to configure a closed circuit using
reference electrodes, and stable 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. Note that the configuration porfjgns 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

Sampwnication devige 1291 ishasicaliy confioyied of a combinalign of
the transmission device 1001 and reception device 1002 shown in Fig.
i3&dntwther wordsptheed¢ommunication 1201 has both of a transmission
unit 1011 and reception unit 1031. However, the communication device
has only one shared configuration with the transmission - 148

deviceJO0 and 1ecgption deyiceck002 dp athstwords.fhg . tragsmission
unit 1011 and reception unit 1031 are connected with a shared signal

@levtrode dR1dnand stshraredaeterenge celartmodeat 21 Trevsignal 201 and
electrode 1211 corresponds tlo §>oth of the transmission si%nal electrode
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communication medium 1003 (human body), and is a
communication system wherein there is no need to configure a
closed circuilt using reference electrodes, and stable
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. Note that the configuration portions 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



1032, and the reference electrode 1212 corresponds to both of the
transmission reference electrode 1013 of the transmission device 1001
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) with4&ch 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
detvansmissicn anit tettphtoecépidruntdd31 can coRbRr thwsdfacghe

o210l the slectindes (fqr exampie, (e area lnatng signg) elecliode. ..o

iy
€ communication meadium , that is to say,

wilhg trangmissionsygit 101d1and regeption Unink03] ead controbiference
capacitance of the - 149 electrodes. Note that an arrangement may be

e Inateawiterkid 2he Sigsalssioardde 19197896 tHe fdfefidee RRG e
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t Sonfemadioprunib +214 andl)a. and the reception signal electrode
1032, and the reference electrode 1212 corresponds to both
of the transmission reference electrode 1013 of the
transmission device 1001 and the reception reference
electrode 1033 of the reception device 100Z.

[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. 1In 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 1011 and

reception unit 1031 can control the capacitance of the



communication handling processing unit 1215. The communication status
confirmation unit 1214 is arranged in a combination configured by a
status confirmation unit 1014 and status confirmation unit 1034, and has
one each of a current measurement 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 @11 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

e UBi 222 6Qrregperds o the gomhiaed deac calaulating wiitcel02%rein
calculates the combined load based on the measurement results supplied

thons e elnehtffeitetent it122E &ff Stpphies he caraistion 12

results thereof.to the qiete ining _unit 1224, The information obtaining
; '3 f '# odJ€ Infort .
Uit 12 ggﬁeéﬁ&rﬁs 15 tooﬁwee in ormation obtaining unit 1043, and
[caatrols the reception unit 1031 to obtain the information showing the

combined load and the information showing the transmission level which
is SUPPREd FldPn BREBHHE o RTUIAETHGIFdevité 2262 °aRd SRpPlies this
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etermining unit
communication handling processing unit 1215. The

communication status confirmation unit 1214 is arranged in a
combination configured by a status confirmation unit 1014
and status confirmation unit 1034, and has one each of a
current measurement 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 lbad 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



1024 or the determining unit 1044, determines tine status of the
communication device 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 7-224 supplies the
status determining results includingtfé@ decided content thereof to the
communication handling processing unit 1215. [0346] The

communication handling processing unit 1215 is arranged to combine the
teohfiguratibArarihe Marrdiry e sdind uht4 o152 aAd FRMdRRgS Ehe

r r%ceéls(l)rr]ig HQE{[ 1% fj‘rpo h%t%q%e BQ 0{&@%%&@%?&5'%4@{% the
aaj sting unit 1525, reception gain adjusting unit 1226, capacitance

cadiusting Uokd 227 messdge displayt unit 4228 agdinformaticimission
providing unit 1229. - 151 - [0347] The transmission level adjusting unit

1gyos cihiedhohtisS i BanShTTEsibR e IR uSHTE Rt A02E° Ande vice

1261Ists, [he Jransmissian, level (size of Quinun, hased qn the stallls e
determining results supplied from the determining unit 1224. Also, the
dyaasmissian leveladjasting onitdA2msisppliesthe determining unit
1024 or +the determining unit 1044, determines the status of
the communication device 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 un;t 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 information showing combined load and the status determining results
supplied from the determining unit 1224, along with the information
showing the set transmission 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 adjustyig unit 1226 supplies the status
determining results, information showing combined load, and information
showing transmission level supplied via the transmission level adjusting
rgnit 1225, along with the information showing the provided reception gain
to the capacitance adjusting unit 1227. [0349] The capacitance adjusting

unit 197 ééﬁééﬁéﬁéé%tH@V(?épa?é?téHééjdb?uéiﬂ?gtuﬁi% 4929 Bripeponds
t%a%%ta@rcaen%%ggﬁga 152, unit. 1047, and contols theconneetion with

the transmission unit 1011 and reception unit 1031 and each of the
thwltiplanelectrotes cenfiguringithe signakealpattpde 12444 basedion d¢hetus
status determining results supplied via the reception gain adjusting unit

EFPE T BE|USTS thé ToPmeetion it e tahsARSSHR dhit g0 ahdl 224 -
Af?g?“@ﬂ§"!&%9§%ié§§bn level adjusting unit 1225 supplies

the information showing combined lcad and the status
determining results supplied from the determining unit 1224,
along with the information showing the set transmission
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 adijusting 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



the capacitance adjusting unit 1227 supplies the status determining
results, information showing combined load, 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 fg'us_;ing unit 1227. Also, the
message display unit 1228 supplies the status determining results,
information showing combined load, information showing transmission

Iev | |nfo atlon showing rec gggn g}]ot ecH‘fQHna Q
prowdli%filamtl 29. O[6551 Th%hlnfgrmatl(ﬁl%)rOV| Ing unit iZQ ansmission
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on the status determining Tresults supplied via the message display unit

d228. 40302} e carmmurtieation teviee; 1202 isacommuaication device
the transmission unit 1011 and reception unit 1031. Alsc,
the capacitance adjusting unit 1227 supplies the status
determining results, information showing combined load,
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 diéplay, 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



similar to the communication device 1201, has the same 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 Fia. 37. Accordingly, the description thereof will be omitted. [0354] The
details of each of the processing in %t@i% S1 and step S2 in the case that
the communication device 1201 executes communication control

processing will be described  below. [0355] First, a detailed example of
HEPAGR Df tRE MRS oo PocEEaRGEXELidd Witk the, <"

16emmURication ndevming 1201p:step SR £igo3Ewdll Bedescribed with
reference. to the flowchart in Fig. 44. As described above, the
coonfigurationaof ctenresicetioh dévieed 201 istee comstsinatios 'of thening
configuration of the transmission device 1Q01 and recepti vice 1002,
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[0352]

The communication device 1202 is a communication device
similar to the communication device 1201, has the same
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
cmitted.

[0354]

The details of each of the processing in step S1 and
step S2 in the case that the communication device 1201
executes communication control processing will be described
below.

[0355]

First, a detailed example of the flow of the status



the communication device 1201 executes ie also basically configured of a
combination of the processing which the transmission device 1001
executes and the reception device 1002 which the reception device 1002
executes. [0356] Accordingly, the status confirmation processing the
communication device 1201 executes is basically executed in 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 S101 through step
S106 in Fig. 44 correspond to the varmdus™ 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 .

CBrocedsity 9 staie SI0T MPoTsiT SEiE S 1665 thbSaRmE Wy HAt Hed

q%qreus waiss of the status copfirmadion 14nit, 1034 pf the. Jeception gevice
1002 execute the various processing in step - 155 - S61 through step 566.
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) Setngs 1or transmission evel, and the Settings
fHrecarin g8 ihe configuration of the transmission device
1001 and reception device 1002, and so the processing which
the communication device 1201 executes ig also basically
configured of a combination of the processing which the
transmission device 1001 executes and the reception device
1002 which the reception device 1002 executes.
[0356]

Accordingly, the status confirmation processing the
communication device 1201 executes 1s basically executed in
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 S101
through step $106 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 $101 through step $106 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



step 5105. (0359] 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 wheréithe processing in steps S104 and
S105 are performed prior to the processing in steps S101 through S103,
whereby if the information is determined to be obtained in step S104 and
e prdaesiiy 788805 is performed, the processing in steps 5101
g@gggp 5103 is omitted and the flow proceeds to step 5106, and if the -
Information is determined to not be obtained in step S104, the flow
proceeds i, step 5401 wherehy thenflowtproseeds tom istep RB0G aftét thes
processing in steps S101 through S103 are performed. [036i] Next,a
H@%I@W%@(&ﬁ’ﬁl@ d}qhgmmgon the other device with which

communication is being performed, the settings for

transmission level, and the settings for reception gain in
step S$105.
{0359]

Accordingly, in step 8106, 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 S101 through
S103, whereby if the information is determined to be
obtained in step S104 and the processing in step S105 is
performed, the processing in steps S101 through S103 is

omitted and the flow proceeds to step $106, and if the



processing executed with the communication device 1201 in step S2 in
Fig. 37 will be described with reference to the flowchart in Fig. 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 levél ddjfisting unit 1225 of the handling
processing unit 1215 of the communication device 1201 executes the
various processing in step S121 and step 5122 the same way as with the

iederarsiep SAL dRGSIEEBR2. Wis the R8PS §&fh AdjustiRg dnitt-
$22& exgeutes e various pracessing in step sl 23 and [Step S$l2dinthe «o

same way as with the case of step S61 and step 582. Further, the
seapacitaneeadjusting anitiRXEs16¢ éxecutep th€ Vatiousprogessingin
step S125 and step S126 in the same way as with the case of step S43
&i%d Bt 8%%efor with the case of step S83 and step 584). [0363] Also,
{tgggﬂtjessage display unit 1228 executes the various processing in step
5127 and step S128 in the same

Next, a detailed flow example of the handling
processing executed with the communieation device 1201 in
step S2 in Fig. 37 will be described with reference to the
flowchart in Fig. 45. The handling processing which this
communication device 1201 executes is also basically
configufed 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 S121 and step S122 the same way as with the case of
step S41 and step S42. 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 $82. Further, the capacitance adjusting unit 1227



way as with the case of step S45 and step S46 (or with-the case of step
S85 and step S86). Further, the information providing unit 1229 executes
the various processing in step S129 and step S130 in the same way as
with the case of step S47 and step 548. However, in this case, the
information providing unit 1229 supplies not only the combined load and
transmission level in step 5130, 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 easily
perform appropriate communication settings according to the

Somunication envirgnment Note that the g@gp@ﬁ@@ti%@ey{c@plg% 6

can also perform similar communication control processing as the
ieommunieatom device W2 . thotherswords, the coffunicationate idg
1201 and the communication device 1202 exchagge and share

(iRForfitbr RFitF o7 SHothEFFarif dafAfsS b&Rorh Hppropriate - 158

[¢eypAuNication settings according to the communication environment of
the other. [0365] In other words, in the case of the communication system
1200 Afos exarhplepassihgstratedrhdig. 46i thé 2comermicHtion dévce
1201 performs self-state confirmation

various processing in step S127 and step S128 in the same
way as with the case of step S45 and step S46 (or with- the
case of step S85 and step S$8%6). Further, the information
providing unit 1229 executes the various processing in step
$129 and step S130 in the same way as with the case of step
S47 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 easily 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. 1In other words, the communication device 1201 and the
communication device 1202 exchange and share information

with one another, and can also perform appropriate



processing 1301 for confirming the status (communication environment)
of itself (the communication device 1201 itself), and independent from this
processing, the 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, informatign relating to combined load,
transmission level, and reception gain obtained in the self- state
confirmation processing 1301 and the self-state confirmation processing

cdhdcarnbe sxchanged pndisharedi [§366] The communicationodevice
1201 can perform transmission adjustment processing 1303 or reception

e pHjuUstRRPR (poEESBMgPESG4 using the information relating to combined
[%riransmission level, and reception gain, which is shared by the
Information exchange processing 1302. - 159 Independently from this, the
commynigation deviee 1202 care performoifansmissiomadjusiment system
processing 131-3 or reception adjustment processing 1314 using the

L8rmaten PeREiIRgYo Smbiret fozrt tfhnsididn I%@el, 518 reception

c?%%qﬁﬁhé% i5Shargd by thednfgrmation.exdhange,pocessingri3tecion
processing 1301 for confirming the status (communication
environment) of itself (the communication device 1201
itself), and independent from this processing, the
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.



In other words, the communication device 1201-and the communication
device 1202 are independent of one another, and can perform
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 processing of both based on the communication
environment of both. Various cases can be imagined as far as
communication environments, so b Ige communication device 1201 and
communication device 1202 thus performing communication control
processing, the communication system 1200 (communication device

1hA05 AN aemmynigation devics, 1202). nof 9@9%9%@'%%31%9%%@98%

descrlbed with'the communication system 1000, but can appropriately
phandlexmore nearmsaunicatian esviienments flexibiy, dn ihér wordedbpt ion
breadth widens for communication environments which can be handled

2By tHETeRmR R S idm 206 103687 Note thal e Bapatitaice Ent
083 A% 0 heair of the7 160; camipyaicatign mnedium, 1983 (BUMAN yns cn

body) has been'described above as belng a predetermined constant, but
iarrangements miay e made nobrestrctedrtodhisy andsfor exahiilé,.an

arrangement may be made wherein by using the body type and so forth

8f3ﬁ1e?user which serves as the communication medium 1003, the user

CanQH?QQH@?angﬁgxSgﬁ@mﬁgﬁﬁunication device 1201-and the

communication device 1202 are independent of one another,
and can perform 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
processing 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



value of the Cm 1083. [0369] 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] 1n
the case of the left side in Fig. 47, the transmission device 1001 and the

céﬁﬁ%%%%ggggenge%q%ﬁrq O@gacmgn@na%é‘&iwt ]i'pé)s?"ﬂ:eéﬂd @scribed

arrangement is made wherein communication is performed with this adult
al003-kashelfly themormumioaticrmediwnai003. anverselyy #mere s
case of the right side in Fig. 47, the transmission device 1001 and the

madcdptich devie ™ 00 ard aiGth&d 1o R icHiIPI00S 2! &RFER S °n

a AEANdement igmade %%f_@i%@mw@gﬂge i erfurmediyithhis child
1003-2 as the communication medium 1003. As shown in Fig. 47, the

sadftiz003<1 ahd child1008-ch serves as the communication

medium 1003, the user can directly or indirectly specify the

value of the Cm 1083.

[0369]

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



2 dife-r from one another as to the body type thereof (height, weight,
surface area 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 Fin 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 body serving as the communication medium 1003.
[0372; Therefore, as described a_bov&L by the user for example inputting
the communication medium informa%ion (human body information such as
the height or weight or the like of the user serving as the communication

edium) which is information %’ngt the communication,med]

. i JREAIMN, o ¢
¢ 805,0 eurbja(?grtnle?gr va uJé%m(REr? 1081, Omnvleo%sze, ahd égrln EO%B;%O%U(%
teemrynicaioasnedium 3008 can-he estimaiad sandseftingsctor1001 and

transmission level, reception gain, or capacitance and so forth can be

therfofrfed rhofe apPicitidtBRy bakedTrtdeded estirhated vdlids 2
aEhc?rTg%f-i%%%% 519,48 and Fig. 43 are lack digarams, tlystrating
configuration example of the communication system in this case, and of
pthervatieus devicesiconfiguring theo semmunicaton eystem cAs Shove thi um
Fig. 48 and Fig. 49, the
1003. As shown in Fig. 47, the adult 1003-1 and child 1003-
2 differ from one another as to the body type thereof
(height, weight, surface area 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 body serving as
the communication medium 1003.
(03721

Therefore, as described above, by the user for example
inputting the communication medium information (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 for

transmission level, reception gain, or capacitance and so

forth can be performed more appropriately, based on the



communication system 1400- is configured with a transmission device
1401 and reception device 1402 which exchange signals via the
communication medium 1003. [0374] Fig. 48 is a block diagram
illustrating a configuration example of the transmission device 1401. In
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. _351&37_5] 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

<Semmunigation medium Jinfermation (for example, the human body

information such as height or weight of the user serving as the
[ @dmmunication medium) which is information relating to features (load or
capacitance) of the communication medium 1003 by the user or the like,

for exardple' UBBHA thé LontmuRfcationiritdtnf 485 infomhatisn inpd

cHRi 1421, acceping input ofsthe, communicatign medivgy infprmation,ithe
communication medium information input therein is supplied to the
cesmbired! lodd tdaculatingumitdea22 ePhe cofmbined foad-ealculating unit

1422 calculates the combined load, not pnly with the measurement results
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communication system 1400- is configured with a transmission
device 1401 and reception device 1402 which exchange signals
via the communication medium 1003.

[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



but-also using load or capacitance of the Communication medium
estimated from the communication medium information input into the
communication medium information input unit 1421. Thus, the
transmission device 1401 can calculate combined load 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 +4346f 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

i1002vathign 35n 887 A nThe tonimanfcatiohnaediupr infofmaltien input unit
1441 has an input unit not shown such as a keyboard, mouse, button, or
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iAf2inandaccants inputofs 164 commppnicationdnediune dfermadondfey
example, the human body information such as height or weight of the

caber lsarivitg asifte téAmunitationamedinad) wWisieh isddforhationgrelatig

to features (load or capacitance) of the communication medium 1003 by
LS b o LT 0E SRR L o B negiuy

e ESmnttnidation meditm
mdfoUPatigniNRUL y1ts from the current measurement unit 1021,
but-also using load or capacitance of the sommunication
medium estimated from the communication medium information
input into the communication medium information input unit
1421. Thus, the transmission device 1401 can calculate
combined load 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. 1In 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 touch panel, similar to the communication medium

information input unit 1421, and accepts input of



unit 1441 accepting input of the communication medium information, the
communication medium information 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 load or
capacitance of the communication medium estimated from the
communication medium information input into the communication medium
information input unit 1441. Thus, the greception device 1402 can
calculate combined load more accurately than in the case of the reception
device 1002, and more appropriate handling processing can be
charirmed: : 0378 Aceardinghrthe commypicaioBeenirol frecessiag
executed with the transmission device 1401 and reception device 1402 is
bordigicalfsimlat e tiarebnifuhicatibl  €ontreitbEesdinghexetttéd by the

sé@@%ﬂ'Sﬁsf'g%%%V‘%%:%QQ%%gg'ggggegg%%yicw 1002,.but.a portion of the
content of " the status confirmation processing differs. - 165 - 037 91 First,

rdhe flowsof status eontirnation precessing: exestited by therransmission
device 1401 will be described with reference to the flowchart in Fig. 50.

C{OBBE: 1 CiorCStalsdoRfirhiAfo P Prédessiig bey Sthfted! e, for
example. Upon the communication medium information input
unit 1441 accepting input of the communication medium
information, the communication medium information 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 load
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.



step S151 the communication medium information input unit 1421 of the
status confirmation unit 1414 of the 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 weight and the
like). Upon receiving communication medium information, the
communication medium information input unit 1421 estimates the load
and capacitance using an unshoewn ¢able or the like, for example, based
on the communication medium information, supplies the estimated
values (load, capacitance, etc.) to the combined load calculating unit

[ o322, and the flow proceeds to step S152. The processing from step
S152 through step S154 is executed in basically the same way as the
proc§33§ﬁfgroft§t%pf§?r’ PFo§is step S235h 1 L3S THBRRTRP Sh¥ep

5153t 'Pﬁg“ﬁ'or?gﬁ%'gy@wnge%w%% gsalcylates,the comhingd

usmg Rot only the electric current measurement results obtained in
szﬁap b4 B2 bt alsethenloadiana-napacitanceiof.- 566 the communication
medium obtained in step slI5l (specifically, Rm 1081 and Cm 1083).
{§6881] Next, the flow of status confirmation processing executed by the

;i%e %%? 3%85%%49%r¥!@m§£%%b&d@wg§s&%Isr%@ theflawehart

step S151 the communication medium information input unit
1421 of the status confirmation unit 1414 of the
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 weight 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 S152.
The processing from step S152 through step 5154 is executed
in basically the same way as the processing of step SZ1
through step S23 in Fig. 38. However, in step S153, 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



[0382] In the case of the status confirmation processing executed by the
reception device 1402, in step 5171 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 advances the flow to step 5172, and receives
input of communication medium infdrfrfatton 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

thve commmuhiedtiomnreesiimy WbdR recsiving corsmuicationanediuidcally,
information, the c nication medium information input unit 1441

R8s |r(r{1% esaﬂﬁje fornagryF%Hcapacitance using an unshown table or the like,
[forexample, based on the communication medium information, supplies
the estimated values (load, capacitance, etc.) to the combined load
calc¥atirig uRitel 672 42 avickHes oW pFdeaeds @ stepSEES IRS%tep

5173, the electric current. measurement unit. 1041 measure the current i
°t %ngr%cz v%gy%et{jsewﬁﬁcsefgﬁ 562, ?%stéc[)e SL}%Q%thvélic%m Sined ?0611:(?1%6Cp witn
reasulating wait dd42rnaladntas thencambinedr igad sising not only the

electric current measurement results obtained in step 5173, but also the
[b&®Fdnd capacitance of

In the case of the status confirmation processing
executed by the reception device 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 advances the flow to step
$172, 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, for example, based on the communication
medium information, supplies the estimated values (load,

capacitance, etc.) to the combined load calculating unit



the communication medium obtained -n step S172 (specifically, Rm 1082
and Cm 1083). [0383] In the event that the processing of step S174 ends,
or in the event that determination is made in step 5171 to not calculate
the combined load, the flow proceeds to step 5175. the processing of
step 5175 through step 5177 is executed in the same way as with step
S64 through step 566. [0384] As described above, the transmission
device 1401 and the reception device 1402 can calculate the combined
load more accurately, and can perfofrh 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

L4%1 éan uskaheiedd RFRCAsHcitahce & e/ fike eStinfited ffdmihethe
egg t puicall Pe%‘%%%@éﬂﬁo{]ﬁ‘e%%&ga hyman body informatiqn such

e height and body weight - 168 and the like of the user to serve as
ithe komauaicaiipna medium)dnput By the commtricatian medioe
information input accegting processing 1501, for the combined load
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188Y166,1402 can uge the load.and capacitance gad,fhe lke gstimaied, ;¢
from the communication medium information (e.qg.,

obtained in step $173, but also the load and capacitance of

the communication medium obtained in step S172 (specifically,

Rm 1082 and Cm 1083).

[0383]

In the event that the processing of step S174 ends, or
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 $177 is executed in
the same way as with step S64 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. 522 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



human body information such as the height and body wc>ight and the like
of the user) input by the communication medium information input
accepting processing 1511, for the combined load calculating processing
1512. 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 processing according to the
communication environment. That 1$® 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 processing as
amgcessaiyi {6386] #iso uas shownsiasig. 52Bfoeexamipla witly tiee
communication system 1400, the transmission device 1401 not. only, use
SR BBt DRI MeBi TR Haton (e, & o Haan. bhgy Rt atidr 2
aSHEPasthe.height andpodypweight.and the-dike of e user iBputhy dheng

communication medium - 169 information input accepting processing
p1604 sfot tige Lohbined nidepecalculativn Provesding 1502¢ but afp-éan
sugp!y tfﬁtéBe reception devmfoldaoz in the mformﬁanon providi
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egﬁimated from 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
information input accepting processing 1511, for the
combined load calculating processing 1512. 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
processing 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.

[0386]

Also, as shown in Fig. 52B for example, with the
communication 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



information obtaining processing 1522 to obtain the communication
medium information (e.g., human body information such as the height
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 cansigeration 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

1 MediMat infarmation (B-tepman pody diformation suchas theheightined
and body weight and the like of the user) to the transmission device

1aad1ctHeuseisan refestaheicummtfvoatisitmediim chfostatel (6. the
humacn di énfogma{i%}zsu.crp thelQ @ta%q%god\r/gyﬁig%and the like

T of the ﬁser) in the combined - l6ad calcuration Brocesslngg of both the

plepsgussignidevice 1401 and the reception device 1402 (can calculate
the combined load more accurately, more easily). [0389] Note that the

[#Fthdd using this communication medium information can also be

app“fgtgé%g%%g%u@ﬁgnggé¥§g¥gn device 1402 executes the

information obtaining processing 1522 to obtain the
communication medium information (e.g., human body
information such as the height 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 information 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



made up of multiple communication devices capable- of
transmission/reception. [0390] Fig. 53 is a block diagram illustrating a
configuration example of a communication system in this case. The
communication system 1600 has a communication device 1601 and a
communication 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 samel proeessing. 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
1be aincerstobdtthah the deserdption of theceomniunicationsndesdcel 604tis ce
applicable to the communication device 1602. [0391] In Fig. 53, a

LcthnicAtion SEAEE CHfETSRLNE 164G IHE HR R Roakich
Saviordeodas aoamauoication gmediyp infgwnatn input unit 1621, in

addition to the - 171 configuration of the communication status
[©@#Fnation unit 1214 of the communication device 1201. Also, the
communication status confirmation unit 1614 has a combined load
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ﬁ@%mmuﬂlcwnamsgl% infornatian Pyt uplkAe2Thas a0 wishoun

input unit made up of a
made up of multiple communication devices capable of

transmission/reception.
[0390]

Fig. 53 1is a block diagram illustrating a configuration
example of a communication system in this case. The
communication system 1600 has a communication device 1601
and a communication 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



keyboard, mouse, buttons, teuch panel, or the like, as with the
communication medium information input 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 of the communieafiori medium 1003 from the input
communication medium information, and supplies the values thereof to
the combined load calculation unit 1622. The combined load calculation
comftise2 aloulafestie combimed: batiousing ot oniypiHe. messipament t
results_by the electric current measurement ynit 1221, but_also uses the
Hoad %d)é epa%?%%%lo‘?atﬁéOc%rr%r%‘ﬁﬁ?c%t%%olirﬁedi%’%sﬁo IF%Ieéjé.timated from

cthacammunisatiopsrediumaniniomatiomingt fropg the semmuBisAloRed
medium information input unit 1621. Thus, the communication device

1a891xairwhiddlate thelcombiied foidemdre hctbfaterhbnafith fge! -

Célzgugg%e of the cgn]ryyglcatl,pg device 120%aggglganrllfﬁerform re

oQn Unil isLL. Lhe Ccommunlc T medium information
Appropriate handling processing, [0392]Accordingly, the communication

1 £paWoLpRACESSING Rxecsiech B compunication devdee 160d1Sa
basically the same as the communication control processing executed by
kgnooard, mouse, buttons, teuch panel, or the like, as with
the communication medium information input 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 of the communication medium 1003
from the input communication medium information, and
supplies the values thereof to the combined load calculation
unit 1622. The combined load calculation 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 input from the communication medium information

input unit 1621. Thus, the communication device 1601 can

calculate the combined load more accurately than with the



communication device 1201, but a part of the status confirmation
processing differs. [0393; 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. [0394] That is to say,
the processing of step 5191, step 5193, and step S195 through step
5197, is basically performed in the same.way as with step 5101, step
S102, and step 5104 through step 5106. Note however that step S191 is
executed by the communication medium information input unit 1621

cisiead of the elgeliic cosrend mersurementanjt 1221 c[039a]dastePmore
5192, the communication medium information input unit 1621 receives

aRPHARE cohsmbAiatibRomedEA SSEZS information (e.g., human body
{g%gr%?ation such as the height and body weight and the like of the user)
which is information regarding the communication medium, and supplies

the loactandicapagjtanee of sheneonyaunisationivediun resiipatacsfrom
the input communication medium information to the combined load
cg&RUIRMPUNE 8220 S Rpr3ToLNth@evice 1601 is basically the

same as the communication control processing executed by the
commupication device 1201, but a part of the status
confirmation processing differs.

[0393]

An example of the flow of status confirmaticn
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.

[0394]

That is to say, the processing of step S191, step 5193,
and step S195 through step S$197, is basically performed in
the same way as with step S101, step S102, and step S104
through step S106. Note however that step S191 is executed
by the communication medium information input unit 1621
instead of the electric current measurement unit 1221.
[0395]

In step $192, the communication medium information

input unit 1621 receives input of communication medium



combined load calculating unit 1622 calculates the combined load based
on not only the electric current value obtained from the electric current
measurement unit 1221 in step 3193, but also on the load and
capacitance of the communication medium, estimated by the processing
in step 3192. 103961 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 welP Thatis to say, the communication
device 1601 can calculate the combined load more accurately. [0397]
While adjusting the parameters for communication settings, such as the

LREQERASSION 166l recdpiAT gBRF Yedpddi e Bhd Bo forft iy ke hetght

a@&CBEQ?%%tHEhQnﬁO%UT%QO%EWHQ“HEGEBE) payiaragters other than
those described above may also be set. For example, the modulation
i mfethod v e ey gofeetionimethodrand the like - 19diwgedand supplies

communication may be selected and determined as shown in Filg. 55.
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Keying), OFDM (Orthogonal Frequency Division
the combined load calculating unit 1622. In step S194, the

combined load calculatirg unit 1622 calculates the combined
load based on not only the electric current value obtained
from the electric current measurement unit 1221 in step S183,
but also on the load and capacitance of the communication
medium, estimated by the processing in step S1892.

[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



Mu-Itiplexing), and so forth. Of course, other modulation methods may be
included as well. Examples of error 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. Also, 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

uikel tianspissien/tecepiiomanvirenmentisteaora thie fransmissied device
1001 and reception device 1002 switch to a modulation method with more

shRifi's6 &t Mformation can be accurately transmitted and received, in

me way as with the transmission level and reception gain, and also

switches to - 175 a higher-level error correction method. [0400] Thus,
enaltingrtbe«aptinfatodidetiommethoc s diercdn deristtionzmethoditde
be selected accog%;%g to the communication environment allows
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pR@¥e shift Keying), OFDM (Orthogonal Frequency Division
Multiplexing), and so forth. Of course, ether modulation
methods may be included as well. Examples of error
correction methods include BCH (Bose-Chaudhuri-Hocguenghem)
coding, convolution coding, Reed-Solomon coding, and so
forth. Of course, other error correction methods may be
included. Also, 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



situations wherein poor communication 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
detailed configuration example of the transmission device 1001 and
reception device 1002 of the communication system 1000 in that case.
[0402] In the event of the example iustrated in Fig. 56, the handling
processing unit 1015 of the transmission device 1001 includes a
modulation method determining unit 1825 for determining a modulation

a rhéteritolBE empsibyed f6P tEaT<miRBioReHR@ssing by the transmission
J‘(ﬂto 011, and an error correction method determining unit 1827 for
determining an error correction method to be employed for - 176

- trangmissjor peeCessing by the dtansmissionlutit 01 heitistenchofitherror
transmission level adjusting unit 1.025 and capacitance adjustment unit

CPORTIRERRIGEFTTIE Searfiplefr #5555, 16403 THE Mddtftion method
cé%%%ngggl8Qnéég¥%g%§%g¥n%§lows unnecessary increase in

transmission level to be suppressed. That is to say,
situations wherein poor communication 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 detailed
configuration example of the transmission device 1001 and
reception device 1002 of the communication system 1000 in
that case.

(04021

In the event of the example illustrated 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



a modulation method as described above based on the status
determination results determined at the determining 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 she modulation method detértfiined 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

AT WO RSSO MdieatiftftheeRiid Steminatibn r8sdits and
iﬁg%gaegmﬂ-e[oé‘% Snithe.event of the gxample jllustrated {r Fig. 56

the handling processing unit 1035 of the reception device 1002 includes
cgpmedutation métheddetermining UAR 1846fond#d deterhdnkwpaple in
modulation method (i.e., demodulation method) to be employed for
FJr&:eﬁﬁ:’orn processing by the reception unit 1031, and an error correction
[ nethpd determining unit 1847 for determining an error correction method
to be employed for reception processing by the reception unit 1031
insteadeofrithéuregeption gain adjustmentimitrik046:and 1825 determines

a modulation method as described above based on the status
determination results determined at the determining 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



capacitance adjustment unit 1047 included in the example-in Fig. 35.
[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 device 1001, which is
supplied from the determining unit 1044. The error correction method
determining unit 1847 determines ar/érror 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
deiyforrrativrorelaiRgitd- e errorebhedtidh riethodeBeierhfihéamrtrenod)

transmission device 1001, which is_supplied.from the detetmining vt
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combined load calculated by the combined load calculating unit 1042,
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pplied from the transmission device 1001, and is obtained under
i6OPHOLOEf the reception gain adjustment unit 1046 and
capacitance adjustment unit 1047 included in the example in
Fig. 35.
[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 device 1001, which is
supplied from the determining unit 1044. The error
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



the information obtaining unit 1043 to the handling 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 transmissigrg 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
dthestranseission deveed0dd inHbis-eassisibasicaiy the same as twseon
described with reference to the flowcharts in Fig. 37 and Fig. 38. [0410] -

ERPO CHBREVRY, ihoRs CadE Hhe 1RshdingthrecesBiRy  fihstratéd in the
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57.104111 That is to say, the modulation method determining unit 1825

tdemmﬁmmmsﬂnsﬁmmSQAb&waﬁheenxcenuak&mnt1on method determined
at the transmission device 1001, which is supplied from the
transmission device 1001, and is obtained under control of
the information obtaining unit 1043 to the handling
processing unit 1035 along with the determination results.
[0408]

For example, the modulation method determining unit
1846 employs the modulation method (democdulation method
corresponding to the medulation 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]



modulation method based on the status determination results which are
supplied from t::he determining unit 1024, and i.. the event that
determination is made to control 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 modulation methods prepared beforehand based
on whether or not a communicatian {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

detenpiningewnit 192dpfdhe statuscernfimationdnib 1044 s anehthe
information relating to the determined modulation method to the error
iddreetticiratethod determipined &bt I827E 1and pPodeedetot e socesSinge S

in_ste 8%43 Also, in step 5241, in the event that determination is made
lnDc%T %gcroan re(% the r%%%u%%"r%ae%oé,nfo%le%}(amgs}lé, such that a
predetermined modulation method which has been determined as - 180
an initial value beforehand is employed, the modulation method which is

currefilip selecté® i maintaisedosiuhet fike, hethetduRtiprrmeticg unit
detergining Ui L6825 omits s progessing,instep 5242, supplies the
information Which is suppﬁgd rom the determining unit 18 4 of the status
eenfrmation uritA0d4dadbe efforecrreatipnmethed rnination results
which are supplied from the determining unit 1024, and in
the event that determination is made to control the
modulation method, proceeds to the processing in step S$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 modulation 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 S$243. 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



determining unit 1827 along with the information relating to the current
modulation method, and proceeds to the processing in step S243. [0412]
In step S243, 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 errok&orrection method based on the
status determination results. For example, the error correction method
determining unit 1827 selects the most appropriate method from the

agahdidaies of mulpleedrsr eutfectipnafieiotRprepared oidrehant

based or, whether or_not a communication envirgnment is a preferable
R R R S e
1caectior mehed-determiring nitti24-supphes thei+18% 2infermation he

acquired from the modulation method determining unit 1825, and the
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cthererrae eopectian metiod, for example; stichkdhatation method
determining unit 1827 along with the information relating to
the current modulation method, and proceeds to the
processing in step S243.
(04123

In step S243, 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 S244,
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 error
correction methods prepared beforehand based on whether or
not a communication environment is a preferable state.
[0413]

Upon completing the processing in step S244, the error

correction method determining unit 1827 supplies the



predetermined error correction method which has been determined as an
initial value beforehand is employed, the error correction method which is
currently selected is maintained, or the like, the error correction method
determining unit 1827 omits the processing in step 5244, 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 5245. [0414] In st 152—45’ the message display unit
1028 determines whether to display a message based on the status
determination results, as with the case of step 545, and in the event that
determination is made to.di ceeds cessin

r lay a.message, pro the pr
e s s Rt sFLiel e s
unashoweadisplaydased of: shestatys deteminagondesulis s withithed
case of step 546. (That is to say, the message display unit 1028 - 182
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message display unit 1028 supplies Various inférmation which is suppllede
Boastheiarreneosestion tnethad determiningunit 4827de thetnessagetrol
display unit 1028, and proceeds to the processing in step S247. Also, in

the error correction method, for example, such that a
predetermined error correction method which has been
determined as an initial value beforehand is employed, the
error correction method which is currently selected is
maintained, or the like, the error correction method
determining unit 1827 omits the processing in step S244,
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
proceésing in step $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 S246, 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 S46. (That is to say, the message display unit 1028



step S245, in the event that determination is made not to display a
message, the message display unit 1028 omits the processing in step
S246, and proceeds to the processing in step S247.[0415] In step 5247,
the information providing unit 1029 determines whether to provide
information based on the status determination results which are supplied
via the message display unit 1028, and in the event that determination is
made to provide information, proceeds to the processing in step 5248,
and controls the transmission unit-1082 to provide the information
indicating the modulation method and the error correction method
employed at the transmission device 1001 to the reception device 1002.
pathrrmed aprdrrangement malese agade Wheremtthen fforrhatiohe
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step S245, in the event that determination is made not to
display a message, the message display unit 1028 omits the
processing in step 5246, and proceeds to the processing in
step S247.

[0415]

In step 8247, the information providing unit 1029
determines whether to provide information based on the
status determination results which are supplied via the
message display unit 1028, and in the event that
determination is made to provide information, proceeds to
the processing in step 5248, 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 alsoc 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.



omits-the processing in step S248, and completes the handling
processing. [0416] 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, sugch-asthe 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

udsingdheg eseptign caevige JOO2s the precessing 12 step SR47arkbsiepcion
5248 in Fig. 57 is omitted. [0417] Thus, the transmission device 1001
PaRd iHé recaption B Ace 2002 P sélE nicdHaiSY nRsthe8S ahlsrond

Sefealon . 184, meifod. and saorilisadly apprepdated; deprading,on

a ‘communication environment. [10418‘] That is to say, In the event that the
Jdsapsmission tdeviee kot iand the reeeptiost dpdee d9H2rdeterminea in
modulation method or an error correction method as handling

step S247, in the event that determination is made not to
provide the information, the information providing unit 1029
omits-the processing in step S248, and completes the
handling processing.

[0416]

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 S$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



processing, the respective configurations differ only in the handling
processing unit and the content of the handling processing, the
configuration of each unit and each 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.10419] 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
mb2020f thedaspmemicatioresydtem 4206 dhusteated yn Fégretdiiand dhea
communication handling processing unit 1215 may include the
SRR hth S8 detFiATg unit 1825 and the error correction
mgihod determining unit 1827 instead of the transmission level
adjustment unit 1225, reception gain adjustment unit 1226, and the
capaditenceiadjustment unit -85 427t Iithis case, toasequenthsithe
handling processing executed by the communication handling processing

d5mit £51% OPerféifls BoRtbt of ie Rb R idtsit metiad SHefERSF Totrection
9§thad instead of ransmissiop leye! adjustment, fereption 18elhand1ing

adjustment, and capacitance adjustment, in the same way as the above
poaseeefsthedransmissigrpdetices configurations differ only in the

handling processing unit and the content of the handling
processing, the configuration of each unit and each
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



1-001 and the reception device 1002, so that detailed description thereof
will be omitted. [0420] 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 capggitance 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

Bhoye medulation method ands exrar.cortectionamethod, e frauency ofg
a carrier signal to be transmitted or received may be controlled, for
exampled Egr examplemthe comhonidationldejcedrarsmisspndevice? 15
or reception device scans the most apgropriate frequency, - 18E and

RS RRS STt alibn By taRkifg the <igRal'6F 4 Fedién&FBARd having
dhe mestiappLopHale ProRerties asta -ayriek sianal (042241 FQL exampla .,

in the case of wireless communication, a communication medium is the
w@icwhichois denerallyconstamnpt ;. and capacitance adjustment, in
the same way as the above case of the transmission device
1001 and the reception device 1002, so that detailed
description thereof will be omitted.

[0420]

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,



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 quality 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.
583, the properties as a communication medium are changed depending
on whether the communication mediyg 1003 is an adult, a child, heavy,
slim, large, small, or the like. [04231 Similarly, for example, as illustrated
in Fig. 58C, the properties of the communication medium 1003 as a

Semmsnication medivm:iarechangsd deperdingian thesgase deherein the
principal components of the communication medium 1003 is the water,
fire casef Sunfalery ing cade orollC thern’e bf DrganicSvivéit thes a
ga;gioejrsuslfyrig cid, or the like. 187 - [0424] Thus, upon the material,
sﬁape, Size, o the like of the communication medium 1003 changing, the
fregrency properties in the communication between the transmission
device 1001 and the reception device 1002 are sometimes changed such
ascuﬁ@%:ﬁﬂypﬂﬁ%ughquﬂﬁpopﬁﬁggQﬁﬁwireless communication, a

communication medium is the air which is generally constant,
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,
cr 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.



illustrated in Fig. 59. [0425] 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 like 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 od 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,
E-.Hg 54 difficult to identify frequency properties correctly by only user
nput In some cases, for example, such as a case wherein the
transmission devise did Inangkthelreceptios deyica: 1002 regard a tiguit
flowing in a - 188 certain tube as the communication medium 1003, and
pBffofirfBBhifaRicetiofisid tatiitibe, 6k arceseowhersin thequency

samumssior el g3 lowns o gl oo, gt Toe
dependinQoon aseeMatieaiibtion device 1002 are sometimes
changed such as curves 1801 through 1903 of the graph
illustrated in Fig. 59.

[0425]

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 like of the communication
medium 1003, which needs to unnecessarily raise a
transmission gain or reception sensitivity, leading to a
risk of increasing power consumption.

[042¢6]

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



environment, so-is not always unchanged, and also with-a method for
determining a frequency based on user input, a case wherein it is difficult
to optimize a frequency as to a 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 environment of the outside of
the device), for example, prior to starfing.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
dllystrated.indzigs 60« Fbe communication, systenR009ustated b gy m
60 includes a communication device 2001 and a communication device
c200Ririflve tdammurication: device, 2061 and@mmhlﬁmii@nt@@\/ice 2002

are configured so as to se frequenc prope ties of
Cé’é‘mﬁﬂﬁﬁggtfo%eﬁv%ﬁ%e%%ignﬁg qmc%r%rln%mc fior Rt iﬁ%%f

fok £xample, prior to starting communication or the like, obtaln the most
appropriate frequency (frequency having a great gain) of a carrier signal,
and perfosm Tommenicatieprasingahne sigreaiwifreguehcy therasfas a
;¥g235Sgggié%%ggscag%%ggqgependlng on a communication
environment, so-is not always unchanged, and also with-a
method for determining a frequency based on user input, a
case wherein it is difficult to optimize a frequency as to a
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
environment of the outside 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 so as to search the frequency properties of a



[0430] That is to say, the communication device 2001 includes 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 fregjtiency scan processing unit 2011
operates in collaboration with the frequency scan processing unit of the
communication device 2002 serving as a communication partner,
¢ramsmits/racaive s avsignahwhite Changintpa Irequeneymwith g afeityin med ium
transmission level, and measures rec g)tlon level thereof re%ardln% acg

]fPqu%Jehcfloﬁnﬁ)éﬁg}%Sntlﬁ/ﬁfgo 8 freqi&Rdy WhicH BFBVIGES e Raximum ©

oA The regyepgcy ﬁ%@l@ga%%%z&@@trpﬁ%%apsmﬁ%%@ﬂgﬁ01l
and - 190 the reception unit 1031. to set the frequency identified in the
Irydessing of the freguencyScanqroeessinglemie201 2% Hee fregliency
of a carrier signal. The tra smlsslon n|t f’LOfll and the re tlon unit 1031
B SomAUNE306 a6 15 TS BSmninicabon dasba o602 LhinG °

@QQ?%E%QQ@BKEi?OESKHEQQI1bed above.
[0430]

That is to say, the communication device 2001 includes
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



Description will be made regarding a specific - processing flow example
with reference to the flowchart in Fig. 61. [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 S301. In step S302, 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 resyts. At this time, the
communication device 2001 performs communication as to the
communication device 2002 to give and receive information as

fhecessanySinlatly; the gemmunication slats.condEmatione HAK 4244 in
(not shown) of the communication device 2002 confirms a status relating
Compuaicstoimn SteptSR2 £ rinasepcS322 athecsomarmicatiomhandid as
unit 1215 of the communication device 2l002 [%%rgorms communication,

SRFing< I167 ha8sd drthestafus dfimation restits” 184341 GPon the

seitingmaueh asa rapsmission ieveloa 1 reseptiopleveeapacitance and to
so forth based on a communication environment being completed, the
fleguepreyusEan Procesking emit2iPL] optHecompiufiéatcaevicerzoBrt -

[0432]

Description will be made regarding a specific -
processing flow example with reference to the flowchart in
Fig. 61.

[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 S301. In step 3302, 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 S321. In
step S322, the communication handling unit 1215 of the

communication device 2002 performs communication settings



sets the frequency of a carrier signal to a predetermined frequency Fl
(initial value) to perform frequency scan processing for identifying the
most appropriate frequency of a carrier signal in step 5303, and controls
the transmission unit 1011 to transmit carrier signal thereof (e.g., sine
wave) to the communication device 2002 in step 5304. The transmission
level of the transmission signal at this time is the transmission level set in
the processing in step S302 (a predetermined certain transmission level
in the case of not setting the signal ievel in the processing in step 5302).
[0435] The frequency scan processing unit 2011 of the communication
device 2002 controls the reception unit 1031 of the communication device
R200RAterecdive this tasriersignaldn step 5828Land upon receiving the
carrier signal, detects the reception level of the carrier signal in step
£ lcontrols the transmission unit 1011 of the communication device

2002 R transmit a.signal dacluding the dnformatianof {he deteeted o
reception level to the - 192 - communication device 2001. [0436] The
fretprenicynproTessingaapit 20t drofdhe sotmwinicatioh Heekee 200E
controls the reception unit 1031 %f the commtjdrgtc:%tcilon gﬁgicg 2001 to

FREBNR L iyt irdtidihg R  InfEfmafio BFthis Feeption signatin step

300, AEHROANG unit 2011 of the communication device 2001
sets the frequency of a carrier signal to a predetermined
frequency Fl1 (initial value) to perform frequency scan
processing for identifying the most appropriate frequency of
a carrier signal in step S303, and controls the transmission
unit 1011 to transmit carrier signal thereof (e.g., sine
wave) to the communication device 2002 in step S304. The
transmission level of the transmission signal at this time
is the transmission level set in the processing in step S302
(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 S$S323, and upon receiving the carrier signal,
detects the reception level of the carrier signal in step
$324, controls the transmission unit 1011 of the
communication device 2002 to transmit a signal including the

information of the detected reception level to the



receiving the signal including the information of this reception level,
obtains the information of the reception level from the received signal 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. In step S308, the frequency processing
unit 2011 of the communication device22001 determines whether or not
the current frequency of the carrier signal has reached the )
predetermined certain frequency Fn (maximum value). [0437] As
desaribed above, dethieceventthat determination is made that the current
frequency of the carrier signal which is transmitted on a trial basis has
td4ctfed the Fn, the frequency scan processing unit 2011 of the

commginication. deyice 20Q1 Lelyns t@ e precessing instep R4 {Qation

continue the transmission of the carrier signal, and - 193 executes the
sabsegueritogrocessinglre peatediycd0438NThatiis td &Galy, tfe fieguency
scan processing unit 2011 of the communication device 2001 repeats the

BRECEESHTG it Fep S3021T8(gh Step S308 thérebyIrinsmittiny s =he
cawist:sianalTepeatedly while.(aising the freauencyafdhessos, and upon

receiving the signal including the information ef this
reception level, obtains the information of the reception
level from the received signal to record the value of the
reception level corresponding to the freguency of the
transmitted carrier signal in step S306. 1In 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 freguency of the carrier
signal. 1In step S308, 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 S304 to

continue the transmission of the carrier signal, and



carrier signal from the ipitial value FI (minimum value) to the final value
Fn (maximum value) by 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 S323 through step S325 corresponding to
such processing. [0439; Subsequently, in step S308, in the event that
determination is made that the curreh® ¥requency of the carrier signal has
reached the Fn, the frequency scan processing unit 2011 of the
communication device 2001 proceeds to the processing in step 5309. In

exep 8309, the frehaefeyseahIoeessing uriP2Gtedt the

[%91'? unication device 2001 identifies the frequency of which reception
level becomes the maximum based on the information of the reception

level for-eachfreguengy thus colleciedand seaordes d94s- 04404 Uparo11
identifying the frequency of which reception level becomes the maximum,
othetfreq FEHEl SEaT brotesKiNg et BFRRe EdnihankElBA eVIce 11

SR SRS LD TR derce
Qfthger signal repeatedly while raising the frequency of the
carrier signal from the irpitial value Fl (minimum value) to
the final value Fn (maximum value) by 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 5323 through step
$325 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 communication device 2001
proceeds tb the processing 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 freguency thus collected and

recorded.



identified frequency in step 5310. The frequency scan processing unit
2011 of the communication device 2002 controls the reception unit 1031
of the communication device 2001 to receive signal thereof, and obtain
the value of the frequency identified at the frequency scan processing unit
2011 of the communication device 2001. [0441] In step 5311, 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 5326, 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 5327. Note
(hat @ this time, the frequency setting unit 2012 of the communication
device 2001, and the frequency setting unit 2012 of the communication
devicérz002 demmapicate eheh Dthauas neceSsatyi andoraotydilygharevel

information. [0442] - 195 Thus, the frequency scan processing unit 20
BB SRS HoViES 2067 TARE e TRy e am fooBdhgt

J4#nit 011 ofthe commumicationdevige 2002-¢an set the. frecuencyof the
carrier signal to be employed in the subsequent actual communication so

uas to bésometnidst apropriate forar cormgricafion environatemit the

signal including the information indicating the value of the
identified frequency in step S310. The frequency scan
processing unit 2011 of the communication device 2002
controls the reception unit 1031 of the communication device
2001 to receive signal thereof, and obtain the value of the
frequency identified at the frequency scan processing unit
2011 of the communication device 2001.

[0441]

In step 8311, 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 $326, 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 S327. Note that at this time, the
frequency 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.

[0442]



[0443] Note that with the above description has been made wherein the
frequency scan processing unit 2011 and frequency setting unit 2012 of
the communication device 2001 execute the left-sided flow in Fig. 61, and
the frequency scan processing unit 2011 and frequency 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 communitati®h device 2001 execute the
right-sided flow in Fig. 61, and the frequency scar. processing unit 20-11
and frequency setting unit 2012 of the communication device 2002

exectiftéthe Tefesiderifow T Fig: 261 HReGaAARG WHEREr $Re Fretbienk§
c?ﬁﬁ%fg{e %%%j.; o Nt 2011 gxecutgs the, Night; sided flow dn £ig. §1.octhe 1,

In Fig. 61 may be predetermined, or may be determined by
uthe ralation &S toh4he cammupication partneresex ppriedty) o the tike prior
to transmitting/receiving the carrier signal. 196 - [0444] Further, it is
fyesiraprRYtcSetthe SEtfifig Simifd BrethetrebGefSPoriRScartiel Rgnal

sHsing the frequency setfing ynit 2012.5Q s ot g perform.compunication
under a state wherein the mutual settings of the frequency of the carrier

asionap difterdframireachcotiernand sooas toobtadmment .

[0443]

Note that with the above description has been made
wherein the frequency scan processing unit 2011 and
frequency setting unit 2012 of the communication device 2001
execute the left-sided flow in Fig. 61, and the frequency
scan processing unit 2011 and frequency 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 scan 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.



-the same 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 S326), 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%he-frequency is synchronized by
performing communication based on this basic frequency during
frequency scan. Further, an arrangement may be made wherein a

[ ffgdification method of the frequency is set based on predetermined table
data, thereby giving ,contrast between a portion searched finely and a
portighl récega%:heﬁtrohahﬂﬁ(ﬁ& ?Alécoo, S%ec% %gl fhe ﬁ(%vtv:éﬂgrftl lTéﬁIrlﬁeafm

£ 0. G2 o the Soremupication-dewee 2002 whichikegeives the«eprsire gignal
197 may obtain the most appropriate frequency, and propagate the
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processing filow in that case will be described with
carrier signal differ from each other, and so as to obtain
+he same 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 S326), 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 freguency is
synchronized by performing communication based on this basic
frequency during frequency scan. Further, an arrangement
may be made wherein a modification method of the frequency
is set based on predetermined table data, thereby giving
contrast between a portion searched finely and a portion
searched roughly.

[0446]
Also, such as the flowchart illustrated in Fig. 61, the

communication device 2002 which receives the carrier signal



reference to the flowchart in Fig. 62. [0448] As with the case of Fig. 61,
the communication status confirmation unit 1214 of the communication
device 2001 confirms a communication status in step S401, and the
communication handling processing unit 1215 of the communication
device 2001 performs settings such as a transmission level, a reception
gain, capacitance, and so forth in step S402. Similarly, with the
communication device 2002, the communication status confirmation unit
1214 ,not shown) confirms a state i€latinrg to communication in step
S421, and the communication handling processing unit 1215 performs
communication settings based on the status confirmation results in step

mB42 {04491 Hepow thie appsnrssiahdevale moaption gaid, wapreitaneethe
and so forth based on a communication ﬁgvirogment bein%set, the

EXRSRRINGY SENIBrete’efhg antt 20115 theEdrmnthication davices 3001

s Sgts the freguepgy of s 1 98uthe cakiiersigaaktpdbe pyedetarmined certain
frequency Fl (initial value) in step S403. Also, the frequency scan

amppdbessing uni 2011 of the communication device 2002 sets the
[6re ency of the carrier signal to the initial value Fl in the same way in
s%ep 5423. The frequency scan processing unit 2011 of the

commwiication-devicg 2003 furthersets hiee will be described with
reference to the flowchart in Fig. 62.
[0448]

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 reception gain, capacitance, and so
forth in step S402. Similarly, with the communication
device 2002, the communication status confirmation unit 1214
(not shown) confirms a state relating to communication in
step S421, and the communication handling processing unit
1215 performs 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 freqguency of



reference value RL of a reception level to zero in step 5424. X0450] Next,
the communication device 2001 performs the processing in step S404 at
predetermined timing wherein the processing in step S424 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 tine is the
transmission level set in the processing in step S402 (a predetermined
certain transmission level in the casggef 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
cpEtheseemeunication deyicen2002 dacecaivetbis carter isigfaldgsiepy F1
S425, and upon receiving the carrier signal, detects the reception level of

(frie- Edrtier g in SteF SSB26 4P Re frett@nicy RanFodeesny G%e2011
H25ihe 199 qemmunjeation deyice 2002 determings \Whather 9pPOMIS: s

the detected reception level Rn is greater than the reference value RL in
tBtepfaditcand only inberentdhat determinatiohds imade. thatthéue F1
detected reception level Rn is greater than the reference value RL,
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u@¥€|2011 of the communication device 2002 further sets the
reference value RL of a reception level to gzero in step S424.
[0450]

Next, the communication device 2001 performs the
processing in step S404 at predetermined timing wherein the
processing in step S424 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
S402) .

[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



Rn in step 5428, and records the reference value 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 5430. [0452] In step
S427, in the event that determination is made that 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
S428 and step 5429, and proceedst8%he processing in step S430. [0453]
In step 5430, the frequency scan processing unit 2011 of the
communication device 2002 determines whether or not the current
ceratiiereyofthetFiiee st t6iDETERERRE HASTBSEhSF tREOT the

d £%%§t§ém£%%%t§€£t8£” frequengy Fnamaximum value), gnd in.the, ayent
hat determmation is made not to reach the n, returns to the processing

v#16temrDd425, andp 007 repratsitieysubsegquentpsacessiag. [0454] In
response to such processin%éthe frequency scan processing unit 2011 of

dene EBAtARALIOR dd\ite P0RT FARSARCIRESArHEFeRnaPh SEFS4G2,

s lollowing which , faisgs (30fts) e regueney of the, gauiarsiondl BLNR. o+
the reference value RL to the value of the reception level
Rn in step 5428, and records the reference value RL as the
current freguency 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 S430.

[0452]

In step S427, in the event that determination is made
that 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 S428 and step S429, and proceeds to the processing in
step S430.

[0453]

In step S430, the frequency scan processing unit 2011
of 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 5425, and



predetermined certain width AF from the -current value in step 5405, and
determines whether or not the current 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. 561 That is to say, the frequency
scan processing unit 2011 of the communication device 2001 repeats the
processing in step 5404 through step 5406, thereby transmitting the

reyEigr signal repsatadly mhileraisivg thg frequency of the carrier signal
from the initial value F1 (minimum value) to the final value Fn (maximum
($41B&) by AF. On the contrary, the frequency scan processing unit 2011

of the_.communication - 201 .device 2002 repeats the pr ingn step
5025 TroLI Sty 530 A daes e St OIS Tt Sad0a the
e\wiidbahdetarminaton ismate: thakihercuwsenidreqeencyeobihelicarrier

signal has reached the maximum value Fn, the frequency scan
Hﬁ%@é@éﬁ@nﬁﬁ? carrier signal in step S404, following which
raises (shifts) the frequency of the carrier signal by the
predetermined certain width AF from the <current value in
step 5405, and determines whether or not the current
frequency of the carrier signal has reached the maximum
value Fn in step S5406.

[0455]

In the event that determination is made that the
current frequency of the carrier signal has not reached the
Fn, the freguency scan processing unit 2011 of the
communication device 2001 returns to the processing in step
S404 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 S404 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



2011 of the communication device 2002 proceeds to the processing in
step S431, and controls the transmission 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] On 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 5406, the frequencygscan processing unit 2011 of the
communication device 2001 proceeds to the processing in step 5407. In
step 5407, the frequency scan processing unit 2011 of the
deomrsunmatione flexice 20@Q1 septekssthedramsmissiorsdnit 10ddidhestep
communication device 2001 to receive the signal including the frequency
S¢alre fanSHTEEE I #REEBmMmMuUnication device 2002 in the processing
['51 gtﬁo S431. [0459] In step 5408, the frequency setting unit 201_2 of the
- %OZ communication device 2001 sets the frequency value supplied from
the commuaicatuBudeviae 2002-as the frequetey otihien cattier signakda
step S432, the frequency setting unit 2012 of the communication device

thop2 s e FritfuehesIWaReYr &isrhftte FRrthesComnfiificaticit d&reed
£A20hAS g, feauency,of the cagtier Signal, Nate that aEINS My «
2011 of the communication device 2002 proceeds to the
processing in step S431, and controls the transmission 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 $429 during such a
processing flow to the information communication device 2001.
[0458]

On the contrary, in the event that determination is
made that the current fregquency of the carrier signal has
reached the maximum value Fn in step S406, the frequency
scan processing unit 2011 of the communication device 2001
proceeds to the processing in step $5407. 1In step S407, the
frequency 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 S431.

[0459]

In step S408, the frequency setting unit 2012 of the



the frequency 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. [04’61%03\Is"0, 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 howeve
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value transmitted to the communication device 2001 as the
frequency of the carrier signal. Note that at this time,
the frequency 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 freguency 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 configuration of each communication system may be of a
configuration 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. [046“5]2ﬂ?F|"g. 63, a CPU (Central
Processing Unit) 2101 of the personal computer 2100 executes the
various processing following gro%rams stored in ROM (Read Only

a

CRfermbRy) P02 87 ProgPamEa0alad o R i5rage AR T3 RARR VE Ce
r(Rapdom, Arcess Memaiy):-31A3nThe RAM 2103 alsp steres.dataand so

forth necessary for the CPU 2101 to execute the various types of
CprogEsEREd; iamappiopriste u[D466] - 204 T e PP 21 01 ¢ ROMIRIDX; aihon
RAN 2103, are mutually .connected via a bus 2104. An in ut/%l{qgjl:nés
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i theinput/odtutdnterface ;2110 is an input unit 2111 such as a

keyboard, mouse, and so forth, an
[0463]

The configuration of each communication system may be
of a configuration 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
executedvby 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 loaded 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]



output unit 2112 including a display 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 Internet.
[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, semicegductor 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 exeguingsthexabayegascrbed sesies ofaprocessing: by sefiviaie y
programs making up the software are installed from networks and
Jerdrding MEdR. J0PPG] THK recRBintPREHR ILESHigUutBaOfFet oy 0 1is
a?((%SO remaovable m%dia %1632]{)151%% flglpptical disks (including CD-ROM
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ompa&nlsgfflgea (Snly Memory) and DVD (Digital Versatile Disk) ,
roagneto-optical disks (including MD (Mini-Disk) (a registered trademark)
) , in which the programs are recorded and distributed to the user .
separaldl§ fRAIRTAERYICE itdef, ABRPBATIPETY. BBHRF BXaf e But-s an

f%%%gu%%k%lg%ll such as a keyboard, mouse, and so forth, an

output unit 2112 including a display 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 Internet.
[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 recording media.

[0470]

This recording media is configured of not only



or the hard disk included 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. [04711 Note that in the
present specification, steps described in the program recorded in the
recording medium may be executed in time-sequence following the
described order as a matter of course, or may be executed in parallel or
individually. [0472] Also note that in the present specification, system
refers to the entirety of equipment C%Plﬁgl]red 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

L EBIVERER), 5 BoAfigaration GBsAib&E hbote dsivdifig MOfpRedagiceRROM
( eintegrateg andde cagried,eyt inthe fe0m of B §ingle deuices i1
Further, other configurations than those described above may be added -

D268 ) to tegcenfiguationaof thé devices:Mortover Mihe(PartiofDthek)  (a
confi%uratign of one device may be included in the configuration of

Z8Rothet devicd 2T A the By RohfiguRRIBRZARE opEratioHe 6 the
asystemsare sybstantiglly the same.«e2hately from the device

itself, as shown in Fig. 63 for example, but also ROM 2102
or the hard disk inciluded in the storage unit 2113 oi 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 recording medium may be
executed in time-segquence following the described order as a
matter of course, or may be executed in parallel or
individually.

[0472]

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,

other configurations than those described above may be added



CLAIMS 1. A communication system comprising a first communication
device and a second communication device which perform
communication via a communication medium; said first communication
device including first status confirming means for confirming the status of
said first communication device regarding said communication, first
supply means for supplying first confirmation results, which are
confirmation results of said first status confirmation means, to said

second communication device, first gtaining means for obtaining second
confirmation results which are confirmation results regarding said
communication of said second communication device, supplied from said
SECoRd communicatian deyice; wnddfirst Bandlingipracsssing Bransfor or
performing control processing regarding said communication, based on
ad fiestidonfirriation reEuftsartkgaidesstondosorifirmatidrd résultdiand
Said second communication device induding second.stays confirmation
means for conﬁrmlngatﬂe Sfatus of said sécond Cmnunication device
seganding said rcmauitication.second suRply feans orsupplyng:said 11y

second - 208 confirmation results, which are the confirmation results of
the same.



said second status confirmation means, to said first communication
device, second obtaining means for obtaining said first confirmation
results supplied from said first communication. device, and second
handling processing means for performing control processing regarding
said communication, based on said first confirmation results and said
second confirmation results, wherein each of said first and second status
conf_rma ie. means further comprises input accepting means for
accepting input of communication rdé€dium information which -s
-r-fo-mat-'on relating to the properties of said communication medium. 2.
A communication system comprising a transmission device for
transmitting signals via a commurfidétidfmedium, and a reception device
for receiving said sianals; where--'n, said transmission device includes first
status confirmation means for confirming the status regarding

transmissiemeh saith signals andirst hapelieg pyoeessirg means for
performing control _orocessing regarding transmission of said signals,
ChEBEH bRFirsPROARYATE iR Ares IR WRIE h B HE Ye 3G Bf AOHFmMatiphch

ol2% 2814, fist sfatus confimaion meags; and Whersin saigregeption device

includes second status confirmation means for conl%irmlng ltJhé status
regarghingi reception-oharifdisignalsnafdvice including

first status confirming means for confirming the
status of said first communication device regarding said
communication,

first supply means for supplying first confirmation
results, which are confirmation results of said first status
confirmation means, to 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 saild 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



second handling processing means for performing - 209 control
processing regarding reception of said signals based on second
confirmation results which are the results of confirmation by said second
status confirmation means, wherein each of said first and second status
confirmation means further comprisgg input accepting means for
accepting input of communication medium information which is

conf infarmation redatinigtc, thevproperties of saic coreminication medices 8L of

. _communication system cogsg)ﬁi%in a transmission device for transmitting. .
saldgigRRSYidla cShmudicati Jd%?ﬁj:ér?&la reception devite fosfalé First

commteGeing Saidia-grats; wherein said transmission device includes first
status confirmation means for confirming the status -regarding

transmissisiPBPsaidSigriald supghFeans f6r supplyifig SaitPfirs® 2 id first
conf§%H@@¥§E¥‘JS%WE%éNhQHﬁgﬁ%Q%COPPHHaﬂQQ£85U%§92%akb$ﬁﬁunication

status confirmation means, t0 said reception device, and rst handling
devipeocessitig means for performing control processing regarding

transmission of said si nﬂsﬁ base](_j ocnessasigi r{irst COQQ%@atioporgsu%% raggl | in
wherein %%Foo%dcep ion %evicg indlides second status confirmation means E

cont s copfitning dhe cstatusaegarding eece ptionof sdid=sigrals, obfaiathgon said
~means for obtaining said f--_rst confirmation results supplied from sajd ,
flrsﬁan§ﬁ@§%ﬁ%ﬁ%&%ﬂ results and said second confirmation

results,

wherein each of said first and second status confirmation
means further comprises input accepting means for accepting
input of communication medium information which is information

relating to the properties of said communication medium.

2. A communication system comprising a transmission device
for transmitting signals via a communication medium, and a
reception device for receiving said signals;
wherein said 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



and second handling processing means _or performing control
processing regarding reception of said signals based on at least one of
second confirmation results which are the - 210 results of confirmation by
said second status confirmation means, and said first confirmation results
obtained by said obtaining meanswherein each of said first and second
status confirmation means further comprises input accepting means for

cont peteptingC it o conpmanitation mediris Hefornfatios whichgs gnals based

on  JoIMAton JElAling le g pronetiies of syt commupigatig mediup, 408 o
communication device for per-orming communication with another

conf Communitatign devide yiscacammunicatiaromedium,t comprisaigs status
communication means for confirming the status regardingﬁsaid

CBRfRGHBafGH of Sid Ermuntcation dEvicE: AREChandling hroc8ssing@ ==
meaneans fornerfonning control procassing segarding saicheemmidnicatioBepting
. based on the confirmation results of said status confirmation means, ,
inpuiwhefein gaithstafis éonfirmadoneans TRAEECOmplises” inphit aBdéptiigt 1 on
rela@“er?é‘nst@r sl e%@%ﬂ@@‘d&‘gs‘:o@}? nypication, medium, information;which is

Information relating to the properties of said communication medium. The

communication device according to Claim 4, wherein. said status

regardig%communication includes relative L .

K communication system comprising a transmission device
for transmitting signals via a communication medium, and a
reception device for receiving said signals;

wherein said transmission device includes
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 means 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



positional relation between said communication device and a'- least one of

said communication medium and said other communication device. 6.

The communication device according to Claim 4, said status confirmation

means comprising: electric current measurement means for measuring

the electric current flowing through said communication device;

combined load calculating means fétj%alEulating combined - 211 load of
resusaid cemcni.ccatan-deviceandsaidkedrimurication meditnswithonefarthation

to said communication of said communication_ device, based an (
meanﬁfeaéunr%mgﬁ% ges%f%sr&‘% said Clrfent measurément rtnsear?ssr?%%mgg Py said
obt adetetminingmeans for determining the status of said communication

devige baged onsaid cqmbipedipad caloylater, hysard sombineddoad a1 on
calculating means, and. dec-iding the contents of said control processing
meanpy said coatrol aneans.SHe comminicGRioRieVite deesrdig t6 Claifi®:Pting

inpuphgtein said combined ;'load calgulating means salcylate rsaid combinggh t i on
Load based on said measurement informati-= of said electric current

relafmgaguicmERtmBaRS, Hid §id OCorf mtihiCatio Hiedifm inforfiztion™
accepted by said. input accepting means. S. The communication device
according to Claim 4, said status confirmattion means comuris-ng
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anotsiatus confitmnatiention device via a communication medium,
comprising:

status communication means for confirming the status
regarding said communication of said communication device; and

handling processing means for performing control
processing regarding said communication, based on  the
confirmation results of said status confirmation means,

wherein said status confirmation means further comprises
input accepting means for accepting input of communication
medium information which 4is information relating to the
properties of said communication medium.
5. The communication device according to Claim 4, wherein
said status regarding communication includes relative
positional relation between said communication device and at
least one of said communication medium and said other

communication device.

6. The communication device according to Claim 4, said status
confirmation means comprising:

electric current measurement means for measuring the
electric current flowing through said communication device;

combined load calculating means for calculating combined



results at said other communication device provided by said other
communicator, device; - 212 wherein said handling processing means
perform control processing relating to said communication based on
information regarding said status confirmation results obtained by said
information obtaining means. 9. Thejgommunication device according to
Claim 4, wherein said -handling processing means comprise transmission
load levd adjaisting AdaRsToCadjusting H% frafismisafon edelat themMfime gfa=1on
mediusrzr%ld (::Locrﬂmfjglcs?‘}'ﬁng VI, f&a”é%lﬂgl%%aﬂ%m b@%%g@@%omunication
confirmation r%su ts of said status confirmation means. 10. The
devicemmuaication atevicehaccording)toe@laim 4, rwhereirs saidthardi ding current

processing means comprise reception gain adjusting means for adjusting
mea s YTENSIEptihiYai afthe time of said communication device detecting

regaived signals, hasedon the copfimmatiomresylts of saickstatiss of said
confirmation means. 11. The communication device according to Claim 4
commyjherainisaid HFTHRG proe8ssinPmediisiConfpride tapdcithies abfistHgated

py  40§aNs for adjusting E‘b%ﬁ%%!&%f@&ﬁ@dgsahqe%%mu@a@iorag@m? the
for a signal electrode which is an electrode for transmission/reception o

contsignals; based oncthecconfirmatioagesults bfysaic Statg oonfirmatioans -
means. - 213

7. The communication device according to Claim 6,

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 Dby 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 saild status confirmation
results at said other communication device provided by said

other communication device;



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 device 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 o Y4&im 4, wherein said handling
processing means comprise information providing means for providing
information relating to the confirmation results of said status confirmation
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pgvice according.to; Glaim.4.s whereinsaid nandling processipg means
comprise modulation method deciding means for deciding the modulation

iethod forsait gemrhogication, baséd onabe Tonfiarmationresults of
said status confirmation means, - 2-L_16. The communication device

oRERORItY 19 alff 4! wiNerdiiSaid haRilifg ptoce Ly feans comprise

error-correction method deciding means for deciding the error correction

method of the communication, based on the confirmation results of
9. The communication device according to Claim 4, wherein

said handling processing means comprise transmission level
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 sald communication device detecting received signals,
based on the confirmation results of said status

confirmation means.

11. The communication device according to Claim 4,
wherein said 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.



said sta-~us confirmation means. 11. The communication device
according to Maim 4, further comprising: frequency identifying means fcr
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 freouency identifying means. 18. A
communication method for a communication device which performs
communication with another commupnication device via a communication
medium, said method comprising the steps of: confirming the status
regarding said communication of said commun-cation device; and
performing control processing regarding said communication, based on
the confirmation results thereof wherein said. step of confirming the
status regardingrsaid oatrl onunieatiere ohsaiskedmmurvcatien slevice
fu=her comprises a step of accepting input of communication medium

vitfEfnELiGH WhictPAhfGrhtioiPitatiny fo thepropetiied bf Safr = rodes
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perform processing of communication with another communication device
cyiata cddmhiunieaton meditim, said program comprising the steps of:
confirming the status regarding to said communication of ‘
wherein said capacitance adjusting means control said

capacitance by controlling the connection of each electrode.

13. The communication device accoxrding 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 sald handling processing means comprise information
providing means for providing information relating to the
confirmation results of said status confirmation means to

said 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.



said communication aevice; and performing control processing regarding
said communication, based on the confirmation results thereof, wherein
said step of confirming the status regarding said communication of said
communication device further comprises a step of accepting input of
communication medium informatiopwhich is information relating to the
properties of said communication medium. - 216 - ABSTRACT The
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communicatron settings according to the communication environment can
methde ehsily aiade. Mestatust confiramatidingnit-b@1 eperfornmsoproeessing fore thod
confirmation of the status regarf%in communicatiog .ofat{ansmission
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saideavisenment, suchasdthe felative position relation of the transmission
device 1001 and communication medium 1003, and so forth, for example.

A handling processing unit 1015 performs processing regarding control

17, ofthetransmission unit 1011 in response o the status, cenfirmed oy he,rcner
status confirmation unit 1014. A status confirmation unit 1034 performs
comp pligcasging for confirmation of the status regarding communication of a

refcre ctziggrgceyicgd]é%(}czi%'?igggaﬁgiggsco?grpayggI?fcEhfy%%rgm%ni%igguency
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

fregquency 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 said communication of
sald communication device; and

performing control processing regarding said
communication, based on the confirmation results thereof

wherein said step of confirming the status regarding said
communication of said communication device further comprises a
step of accepting input of communication medium information
which 1s information relating to the properties of said

communication medium.



environment, such as the relative position relation of the reception device
1002 and communication medium 1003, and so forth, for example. A
handling processing unit 1035 performs processing regarding control of
the reception unit 103 in response to the status confirmed by the status
confirmation unit 1034. The presentimvention can be applied to a

communication system.
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 saild communication of
sald communication device; and

performing control processing regarding said
communication, based on the confirmation results thereof,

wherein said step of confirming the status regarding said
communication of said communication device further comprises a
step of accepting input of communication medium information
which 1is information relating to the properties of said

communication medium.
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ABSTRACT

The present invention 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. A status
confirmation unit 1014 performs progessing for confirmation
of the status regarding communication of a transmission
device 1001, i.e., regarding confirmation of the
communication environment, such as the relative position
relation of the transmission device 1001 and communication
medium 1003, and so forth, for example. A handling
processing unit 1015 performs processing regarding control
of the transmission unit 1011 in response to the status
confirmed by the status confirmation unit 1014. A status
confirmation unit 1034 performs processing for confirmation
of the status regarding communication of a reception device
1002, i.e., regarding confirmation of the communication
environment, such as the relative position relation of the
reception device 1002 and communication medium 1003, and so
forth, for example. A handling processing unit 1035
performs processing regarding control of the reception unit
1031 in response to the status confirmed by the status
confirmation unit 1034. The present invention can be

applied to a communication system.



