SYSTEM APPARATUS, METHOD AND COMPUTER PROGRAM FOR
PROCESSI NG | NFORVATI ON BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates
to a system apparatus, nethod, and conputer program
for processing information and, in particular, to a
system apparatus, nethod, and conputer program for
provi ding a content subsequent to ticket inspection at
a ticket gate in a station. 2. Description of the

Rel ated Art In a conmunication systemincluding a
transmtter, a receiver, and a communi cati on nedi um
di fferent physical comunication paths are used for a
physi cal communi cation signal transm ssion path for
transm tting a communication signal, and a reference
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signal . For exanple, Japanese Unexam ned Patent
Application - 1 Publication Nos. 10-229357 and
11- 509380 di scl ose communi cation techni ques using a
BAOKGROWRI\WOFRSTHE ISYENUDOEati on nmedium In each of the

- techni ques, the human body is used as a first

leonfimtE atff dlepdniNenthdna direct capacitive coupling
bet ween el ectrodes in space and the ground are used
as §n§§§6ﬁ5385nﬁ%ﬁ?%%&qﬁnrqiﬂﬂﬁs Theaenybtem, apparatus,

m%%q%yp%ﬁ9 i on B%th coggosed of the first comrunication

computer program for processing information and,
in particular, to a system, apparatus, method, and computer

program for providing a content subsequent to ticket

inspection at a ticket gate in a station.

- 2. Description of the Related Art

in a communication system including a transmitter, a
receiver, and a communication medium, different physical
communication paths are used for a physical communication
signal transmission path for transmitting a communication

signal, and a reference point path for sharing, between the

transmitter and the receiver, a reference point that is used

to determine a level difference of the communication signal.

For example, Japanese Unexamined Patent Application




and the second comruni cation path thus fornms a cl osed
circuit. In such a comunication system two

communi cation paths, nanmely, a comrunication signha
transm ssion path and a reference point path
(including the first conmmunication path and the
second commruni cation path) need to be arranged as a
closed -circuit between a transnmitter and a receiver.
Since the two comunication paths are different

t.ns, .the. requir that the two paths be reliably
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shield between the transmtter and the receiver.
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conmuni cation signal transm ssion path and the

refernae PodHmPAchrids 8yskRedtGhr EMhdunication paths,
namely, a communication signal transmission path and a
reference point path {including the first communication path
and the second communication path) need to be arranged as a
closed circuit between a transmitter and a receiver. Since
the two communication paths are different paths, the
requirement that the two paths be reliably maintained can -
serve as limitation to the application environments of
communications.

For example, the strength of coupling between the
transmitter and the receiver in the réference point path
depends on the distance between the transmitter and the
~receiver. The reliability of the path changes depending on
the distance. More specifically, the reliability of
communications can depend on the distance between the

,transmitte; and the receiver. The reliability of




SUMVARY OF THE | NVENTI ON Al t hough a conmuni cati on
t echni que using a human body and a conmuni cati on
medi um are not well nmaterialized, applications of
this technique to a variety of fields are
contenplated. It is thus desirable to apply a
comruni cation technique using a human body as a
comuni cation nedium expected to be naterialized
soon, to a ticket inspection systemfor performng a
ticket [nspectjon at stations_and quickly deliverin
CORMABEPRRLONT P LT SIRRERES WPt EPONB: SRBRGH TRRATSE SPREL
peRLESEN [ ' an _information processing system
e!ngggdégea9¥$$% §¥%%1 %Pﬁa?gSanF%%% 51 ng appar at us,
| nsk& § 46h Atc FudunG k8t 18aLCare TOS é”ﬂ#fyf@dﬂl BebLaket
i nspection process, and a second i Af of mat i on

appll@eessom Jerdpasraldit f QfreReN {08 FFOG A KOMENMability of
delivery process subsequent to the ticket inspection

copmupisatiomhelrd ithst donfrantratt Hon MMOLESS i HhtapR@6atHE two
i ncludes an 3 authentication unit for authenticating
pajhg onpiife Lt i tdie qoemwnighkt iouns bahah trayessesjen path
assing through the ticket gate by comunicating the

and o g nt LR TS odkaPathneas corgrifichtqigiewidr ni nal

conmmuni cating using as a communi cation nedi um a
dielectric material including the human body of the

SU@%§§§- ol tvERSholgnspection unit for perform ng
the ticket 1 nspection process on the communi cation

t erfiihigRUbNeBhhGAt &6k Dh tERRY RN LLS AL 9 human body
and a communication medium are not well materialized,
applications of this technidue to a variety of fields are
contemplated.

It is thus desirable to apply a communication technigue
using a human body as a communication medium, expected to be
materialized soon, to a ticket inspection system for
performing a ticket inspection at stations and quickly
delivering a content.

In accordance with one embodiment of the present
invention, an information processing system includes a first
information processing apparatus, installed at a ticket gate,
for performing a ticket inspection process, and a second
information processing apparatus for performing a content

delivery process subsequent to the ticket inspection process.

The first information processing apparatus includes an




unit, and a registration unit for registering an
identification of the conmunication term nal that has
undergone the ticket inspection process. The second

i nformati on processi ng apparatus includes an
identification determ nation unit for determ ning
whet her the identification of the conmunication
term nal acquired in communication with the

conmuni cation termnal is registered by the first
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information processing apparatus includes an identification
determination unit for determining whether the
identification of the communication terminal acquired in
communication with the communication terminal is registered-
by the first information processing apparatus, an
information acquisition unit for acquiring subscription
-information of a content stored on the communication
terminal if the identification determination unit determines
that the identification of the communication terminal is
registered by the first information processing apparatus,
and a delivery unit for delivering the content to the
communication terminal in accordance with the subscription

information acquired by the information acquisition unit.

The registration unit may register a session key,




Anot her enbodi ment of the present invention is related
to an information processing nethod of an infornmation
processi ng systemincluding a first information
processing apparatus, installed at a ticket gate, for
performng a ticket inspection process, and a second
i nformati on processing apparatus for performng a
content delivery process subsequent to the ticket

i nspection process. The information processing nethod

i ncludes steps of, through the first information
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proyesfitnd igytdni@CTBEEAR a first information processing
apparatus, installed at a ticket gate, for performing a
ticket inspection process, and a second information
processing apparatus for performing a content delivery
process subsequent to the ticket inspection process. The
information processing method includes steps of, through the.
. first information processing apparatus, authenticating a
communication terminal mounted on a passenger passing
through the ticket gate by communicating the communication-
terminal, the communication terminal communicating using as
a communication medium a-dielectric material including . the
human body of the passenger, performing the ticket
inspection process on the authenticated communication

terminal, and registering an identification of the

communication terminal that has undergone the ticket




processi ng apparatus, and delivering the content to
the communication termnal in accordance with the
acqui red subscription information. In accordance with
one enbodi nent of the present invention, an

i nformati on processing apparatus installed at a
ticket gate for performng a ticket inspection
process, includes an authentication unit for

aut henticating a comunication term nal nounted on a

. ; [ t h the ticket te b
R R PR 1o WAL Ghe CBFpRan Catacion
I Lot PO Ve Lt T rURer PRERA Rt ey S hisgtion

oft Ree BuRBEn DOy & aéyﬁﬂ@%asseqe&re@-£AQ§§&mhﬁ§g&9%5°ﬁith

unit for performng the ticket 1 nspection process o

theheomaontedt Lat inlielaT N3l rayi beatéealedHy dihet
authentication wunit, a registration unit for

infegingt &en My ereddent iapaatican, afqhhe repsubicdipbtabn
. termnal that has undergone the ticket inspection
1n695@@’§3§3n R idemntendasitonederrr theatdromnimiat: ibor 6
determ ning whet her, the identification of the .
teEIBh%ﬂi Jc‘Lat T6h 19t Agptaequpt cthe Fammnisatdrnofewningl
L BEE jcation_terminal iIs registered by the,
S o s%%%ourk})let ',regﬁStfﬁFgr}ﬁ%t'f}beg f'fl‘crqgt‘ﬁ SERERabAPE
prb8&s | SAG 2T URS CLiAt LeRs w1 pf or el on, of gntgot
stor%%ﬁgnF¥%é conﬁunlpatlpﬁv ?er%ﬂﬁb CPP&FR@ B3RS
confiemtdtieH teRndaher Thnatbofasmid HAeheimngsq thal the
identification of the communication termnal s
subegt Gitdred indedmatdehi very unit for delivering the
cont ent
In accordance with one embodiment of the present
invention, an information processing apparatus installed at
a ticket gate for performing a ticket inspection process,
includes an authentication unit for authenticating a
communication terminal mounted on a passenger passing
through the ticket gate by communicating the communication
terminal, the communication terminal communicating using as
a communication medium a dielectric material including the
human body of the passenger, a ticket inspection unit for
performing the ticket inspection process on the
communication terminal authenticated by the authentication
unit, a registration unit for registering an identification

of the communication terminal that has undergone the ticket

inspection process, an identification determination unit for




to the communi cation termnal in accordance with the
subscription information acquired by the information
acquisition unit. The registration unit nay register a
session key, shared by the conmunication term nal as
a result of the authentication, together with the
identification of the communication termnal, and the
delivery unit nmay encrypt the content with the
session key and deliver the encrypted content to the
d onmuni.cation termnal, the session key being read if
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The registration unit may register a session key,

- shared by the communication terminal as a result of the
authentication, together with the identification of the
communication terminal, and the delivery unit may encrypt
the content with the session key and deliver the encrypted-
content to the communication terminal, the session key being
read if the identification determination unit determines
that the identification of the communication terminal is
registered by the registration unit.

Another embodiment of the present invention is related
to an information processing method of an information
processing apparatus installed at a ticket gate for
performing a ticket inspection process, and includes steps

of authenticating a communication terminal mounted on a




the identification of the conmunication term na
acquired in comunication with the comrunication
termnal is registered, acquiring subscription
informati on of a content stored on the conmunication
termnal if the identification of the conmunication
termnal is determned to be registered, and
delivering the content to the comruni cation term na

in accordance mﬁth t he acquired subscription
ne enbodi nent of the
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the communication terminal if the identification of the

communication terminal is determined to be registered, and

delivering the content to the communication terminal in

accordance with the acquired subscription information.

In accordance with one embodiment of the present
invention, a computer program for causing an information
processing apparatus installed at a ticket gate to perform a
ticket inspection process, includes steps of authenticating
a communication terminal mounted on a passenger passing
through the ticket gate by communicating the communication
terminal, the communication terminal communicating using as
a communication medium a dielectric material including the

human body of the passenger, performing the ticket

inspection process on the authenticated communication




conmuni cation termnal in accordance with the acquired
subscription information. In accordance with
enbodi ments of the present invention, the first
i nformati on processi ng apparatus conmuni cates with
the conmuni cation term nal nmounted on the passenger
passing through the ticket gate and conmuni cati ng
usi ng as the comuni cation nediumthe dielectric
material including the human body of the passenger,
a Lhegticates t he communj cation term nal, perforns
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sub8er i CORINnGakhali b8 M nal nounted on the passenger
passing through the ticket gate and communi cati ng

usimg@eridhfice with embodiments of the present invention,

the first information processing apparatus communicates with
the communication terminal mounted on the passenger passing
through the ticket gate and communicating using as the
communication medium the dielectric material including the
human body of the passenger, authenticates the communication
terminal, performs the ticket inspection process on the
‘authenticated communication terminal, and registers the
identification (ID) of the ticketed inspected communication
terminal. The second information processing apparatus
determines whether the first information processing
apparatus has registered the ID of the communication
terminal acquired in communication with the communication
terminal, acquires the subscription information of the

contentlstored on the communication terminal if the first




conmuni cation mediumthe dielectric material including
the human body of the passenger, authenticates the

communi cation termnal, perforns the ticket

i nspection process on the authenticated comuni cation

termnal, and registers the ID of the ticket

i nspected conmmuni cation termnal. The information

processi ng apparatus determ nes whether the ID of the

comuni cation term nal acquired in comunication with
lmJ_w rma(%rmun ication.termnal is registered, acquires the
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accordance with the acquir subscription

subskatipaionninfbemaersh . network refers to a nechani sm
including at |east two apparatuses that are connected

t olraghcotdmicd ovithr anm‘oeﬁnieﬁhfc@r L ithe fpresgenleihfention,
anot her appar at us. appar atus communi cating via the

- thgeifbpkm yorbepmﬂﬁaﬁld@appparaeus appamat isatars meythbehe
each, bl ock constjtuting the apparatus. The word
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authenticated communication terminal, and registers the ID
of the ticket inspected communication terminal. The
inforﬁation processing apparatus determines whether the ID
of the communication terminal acquired in communication with
the communication terminal is registered, acquires the
subscription information of the content stored on the
communication terminal if the ID of the communication
- terminal is determined to be registered, and delivers the
content to the communication-terminal in accordance with the
;acquired subscription information.

The word network refers to a mechanism including at

least two apparatuses that are connected to each other to

transfer information from one to another apparatus. An

apparatus communicating via the network may be individual
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performed froma first apparatus to a second
apparatus, and then wreless communication may be
performed fromthe second apparatus to a third
apparatus. In accordance with enbodi nents of the
present invention, the conmunication technique of
usi ng the human body as the conmunication nediumis
applied to the ticket inspection systemto quickly
provide the content after the ticket inspection.
| EE. DESCR| PTI OF THE DRAWNGS.Fig. 1 is an
SRERIGTS R COMCEPt oo PR mARreLir R ingy bR fhRnrats.
acc i di of _the present .
vent  oerc g gngit e e Ly thab FGROENE wiredpESor

cdriftRinie@iBA CAt +od SheNRkibhg: o LN-thsidfed, et fe

thereof; Fig. 3is atable listing calculation

wiredelsts cohmant 0ot + ot e el &ivabueomhudi ¥ iR0e In the
appearing across a - 11 receiver load resistor in

casie of ofifantconlb i ot sy tofmwifreFegs cémmbhicadion and wired
illustrates a physical nodel of the communication
CORpUNARRBEOR; gilneleassy cogmupigatianemapdramsufiogmed in
On%enerated in.ugf commyni cati on systemof Fig. 4; Fig.
PFPAsTPAL BE o AXTPIBGRESAN o2 K| RR tPRREQMIRES 1of the
othalcg ggner@ﬁégh th respect to el ectrodes; Fig. 7
|?Fusfrates anC)%%ﬁpﬁﬁ’sy?Fsﬁt?%ﬂmfﬁl%ﬁ%ﬁﬁq|W?y Be
performed from a first apparatus to a second apparatus, and
then wireless communication may be performed from the second
apparatus to a third apparatus.
In accordance with embodiments of the present invention,
the communication technique of using the human body as the
communication medium is appilied to the ticket inspection

system to gquickly provide the content after the ticket

inspection.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an underlying concept of a communication
system in accordance with one embodiment of the present
invention;

Fig. 2 illustrates an equivalent circuit of the
- communication system of Fig. 1 in the ideal state thereof;
Fig. 3 is a table listing calculation results of a

root-mean-square value of a voltage appearing across a
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lines of forces generated with respect to el ectrodes;
Fig. 8 illustrates one nodel of electrode in a
transmtter; Fig. 9 illustrates an equivalent circuit
of the communication systemof Fig. 55 Fig. 10
illustrates frequency characteristics of the

communi cation systemof Fig. 9; Fig. 11 illustrates a
signal received by a receiver; Fig. 12 illustrates a
nmounting position of electrodes; Fig. 13 illustrates

800t I%er rménti ng tgosi,ti on of the electrodes; Fig. 14
G50SEr AP8E TRFIINDE Het ThsumorRyna6eFipBnsytten RE Fig.

1;el ectrodes; Fig. 15 illustrates a further mounting
position of the electrodes; Figs. 16A and 16B
i1 asgr ] frurt he JAt | ition of the
el ectér{ogttegl;mg%sgtgatllé?Aga%}d&gggg?l u%etljfzactﬂ;q%léet a further

communticagioposydtiam of rtike al;ectrodes; Figs. 18A and
18B illustrate yet a further nounting position of the
el eBig odesillkisgsate8Apabmet btistfaia-dthel Str yakur e of
an electrode; Fig. 20 illustrates the structure of

- CoRpgnhert PR cI¥Id®m of Fiig. 21 illustrates another

~equjvalent, circuit of the comunication system of
Fig?l%ﬁ © illustrates a distribution of electric lines of

force generated with respect to electrodes;

Fig. 7 illustrates another distribution of electric
lines of forces generated with respect to electrodes;

Fig. 8 illustrates one model of electrode in a
transmitter;

Fig. 9 illustrates an equivalent circuit of the
communication system of Fig. 5;

Fig. 10 illustrates frequency characteristics of the
communication system of Fig. 9;

Fig. 11 illustrates a signal received by a receiver;

Fig. 12 illustrates a mounting position of electrodes;

Fig. 13 illustrates another mounting position of the
electrodes;

Fig. 14 illustrafes yet another mounting position of
the electrodes;

Fig. 15 illustrates a further mounting position of the
electrodes;

Figs. 16A and 16B illustrate yet a further mounting

- 12 -




Fig. 22 illustrates an installation |ocation of the
communi cation systemof Fig. 1; Fig. 23 illustrates
anot her structure of a comunication systemin
accordance wi th one enbodi ment of the present
invention; Fig. 24 illustrates an application of the
comruni cation systemin accordance with one

enbodi nent of the present invention; Fig. 25
illustrates another application of the conmunication

poﬂ%gmlp ggct oeha Ce&é\é'th one enbodi nent of the

resent “1nven ‘26 illustrates yet another
strpg yreof Jtheq40 st i.n accordance
o e o S 1RO TR RO A SN B RO RBURRESS
poslitishr &t esha &isddddiels;on Of frequency spectrun1 -

13 Fig. 28 illustrates yet a further structure of the
coniigs cdtsiroansly $88ML L bustEPEslanae Avrlrrare aBhALE AgNt
of the present invention; Fig. 29 illustrates a

Pogisien beif i tdve ofldateggescy spectrum Fig. 30
illustrates yet a further structure of the
corfmfi-cdfPon 96y $1 dnptaa e clrlatgaoniurs ofieannbbeltrde;
invention; Fig. 31 illustrates a

gfé?%?g& reiEBFt§§5ﬁ3|Eh%u§qfucture of another electrode;.

Fig. 21 illustrates another equivalent circuit of the
- communication system of Fig. 5;

Fig. 22 illustrates an installation location of the
communication system of Fig. 1;

Fig. 23 illustrates another structure of a
communication system in accordance with one embodiment of
the present invention;

Fig. 24 illustrates an application of the communication
system in accordance with one embodiment of the present
invention;

Fig. 25 illustrates another application of the
. communication system in accordance with one embodiment of
the present invention;

Fig. 26 illustrates yet another structure of the
communication system in accordance with one embodiment of
the present invention;

Fig. 27 illustrates a distribution of frequency

spectrum;
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respect totime; Fig. 32 is a flowhart illustrating a
communi cation process; Fig. 33 illustrates yet a
further structure of the conmunication systemin
accordance wi th one enbodi ment of the present

invention; Fig. 34 illustrates a ticket inspection
systemin accordance with one enbodi nent of the
present invention; Fig. 35 illustrates the ticket

i nspection systemof Fig. 34 viewed from above; Fig.
36 Ls. a 0 di,agram of a signal processin
appgi%tLég(ﬁ B R #Fﬁ.33§gF€h%§kﬁ§ﬁﬂgqﬂr%gPgnFB? a
: 0 i 35; i_Ch ' ock .di agram of.
R o cer By 5 dedapis uhef S RIS 8t
ther peessnof ihWent sdgnal processing apparatus in the
ticket inspection system 14 of Fig. 35, Fig. 40is a
f | ofcdhar29 iilllusitrattieBgaadt s ekBbut NEPE ifPRquUBHBGESS i N
step S14 of Fig. 39; Fig. 41 is a flowhart
SpeFtyset ati ng a content delivery process perforned in
step S16 of Fig. 39; Fig. 42 is a flowhart
i | 1% r ot dd laspratessyet @ hburwyr sdavicturerp§. ths is
continuation of the flowhart Fig. 42; Fig. 44

cofiFLTH a1 98 SHRHer s PRGEFEFBcH! i He s iegbotinent of

the present invention;

Fig. 31 illustrates a distribution of signals with
respect to time;

Fig. 32 is a flowchart illustrating a communication
process;

Fig. 33 illustrates yet a further structure of the
communication system in accordance with one embodiment of
the present invention;

Fig. 34 illustrates a ticket inspection system in
accordance with one embodiment of the present invention;

Fig. 35 illustrates the ticket inspection system of Fig.
_34 viewed from above;
Fig. 36 is a block diagram of a signal processing

 apparatus of Fig. 35;

Fig. 37 is a block diagram of a controller of Fig. 35;

Fig. 38 is a block diagram of a user device;

Fig. 39 is a flowchart illustrating a process of the

signal processing apparatus in the ticket inspection system

- 14 -




I nspection systemin accordance with one enbodi nent of
the present invention; Fig. 45 illustrates a vendi ng
machi ne that causes subscription information to be
registered in the user device; Fig. 46 is a block
diagramillustrating the vending machine of Fig. 45;
Fig. 47 is a flowhart illustrating a pre-process of
the vendi ng machine of Fig. 45; Fig. 48 illustrates
another ticket inspection systemin accordance with
dlﬂEﬂt of the present invention; Fig. 49 is a
|agran1lllustrat|ng a controller in a signa

Kk f
2@"@%@3‘ R APRPIALNRLSE LEHELPORE L0, B o

preeissoihesreh Ns141&,SipgRAl spy,0cessi ng. apparatus for
content deliver of 157 Fig. 48; Fig. 51 is a

fl omtharal ild ustinakichRgra PIOGEESa®ind NE coi@RR! delivery
processi ng apparatus for ticket inspection in the
proceket penEpeoned dm sysemlef ofi gig4839Fig. 52 is a
flomchart illustrating a process of the signa
Je%sﬁ‘?g igppalaryshave tbheetratield wepyorrsshef the
usg i nspection systemof Fig. 48; Fig. 53
P %Yf%?es anot her ticket inspection systemin

' QCQQ%f f@ éhcgﬂglnua§§%£ﬁ%¥ éﬁ tgl w%kgign%ig. 42;
I nventl on;

Fig. 44 illustrates another structure of the ticket
inspection system in accordance with one embodiment of the
present invention;

Fig. 45 illustrates a vending machine that causes
subscription information té be registered in the user
device;

Fig. 46 is a block diagram illustrating the vending
machine of Fig. 45;:

Eig. 47 is a flowchart illustrating a pre-process of
- the vending machine of Fig. 45;

Fig. 48 illustrates another ticket inspection system in
accordance with: one embodiment of the present invention;

Filg. 49 is a block diagram illustrating a controller in
a signal processing apparatus for ticket inspection of Fig.
48;

Fig. 50 is a block diagram illustrating the controller

in the signal processing apparatus for content deliver of
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Fig. 54 illustrates yet another ticket inspection
systemin accordance with one enbodi nent of the
present invention. DESCRIPTI ON OF THE PREFERRED
EMBODI MENTS Bef ore descri bi ng an enbodi nent of the
present invention, the correspondence between the
features of the <clains and the specific el enents
di scl osed in an enbodi nrent of the present invention
i s discussed below. This descriptionis intended to
i3Sy t hat enbodi nents supporting the clained
ﬁhveﬁ?ion are described in this specification. Thus,
evep. i f t i e.follpown enmbodi nent s
notFégéc??5%%%ggﬂnggF%gglﬁguagﬁ%ﬁ%hﬁ1? pF@&FﬁFeogf%Pﬁe
- siRmlsepk C& ¥ a
P B e b s 988, SR P g AT e
titthet chapsdtridonmestsal br edgn ikf;an elenent is
descri bed herein 16 as relating to a certain feature
of Fhe. 3aiims a tthatvcHees ihDhstecessaE byocseas bhathe
.the element does not relate to other features of the
signal nBromating mpperathiss faescenpenorshogny not the
.construed as restricting that all the aspects of the
tlFE@Enf?%PFCQﬁQﬂﬂ§¥§§&miﬁftﬁégenﬁ%dinents are descri bed

in e ai.ns. . That is, the description does not deny,
the' J{e](%('i §3eﬁ'¢{§“8Fra§%%e%?%“&?rt ed BAPEFRY@RL P ERtem in
crihed | 1 enpodi ment s _but .not _cl ai med
e R b S Pl BEns P A RS P, 18 8h T 8na
exisieney eh1asPestss Wt NENARSCM cket inspection

system in accordance with one embodiment of the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before describing an embodiment of the present
invention, the correspondence between the features of the
claims and the specific elements disclosed in an embodiment
~of the present invention is discussed below. This
description is intended to assure that embodiments
supporting the claimed invention are described in this
specification. Thus, even if an element in the following
embodiments is not described as relating to a certain
feature of the present invention, that does not necessarily
mean that the element does not relate to that feature of the

claims. Conversely, even if an element is described herein
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invention that in future may be clainmed by a
divisional application, or that may be additionally
cl ai med through anendnents. In accordance with one
enbodi nent of the present invention, an information
processi ng system (for exanple, ticket inspection
system 1500 of Fig. 48) includes a first information
processi ng apparatus (for exanple, signal processor
1501 of Fig. 48), installed at a ticket gate, for

erforn1ng a ticket jnspection process, and a second
%D dekafPoliPpf otREF Iy %ﬁ‘ﬁéﬁrﬁ @< Eher C%%Hﬁ% e-hadi glogis
erfqrmng a c ntent
~ e REgEss Pt seéﬁﬁ?eem TenRike P e T fon
ote@Ce8atuFBe ofifi8d difiqfsmation processing apparatus

i ncl udes an authentlcatlon unit (for exanple,

aut hentheaid 0] RIMEGEasERRipHlbh J0dd1@Tnd Be é%)lsf:g{led
aut henticating a comunication - 17 termnal (fo

asexespréctisertideyias 1he0aepeEig. oﬁ4ﬁhénuﬂﬁéﬂi1d&n a
passenger passing through the ticket gate by
disghren cii | Fee vintiedimentenmuai dascobbedrin rale, ctlhdms.
conmuni cation term nal communicating using as a
Theanﬁﬁm E%@ i %?ﬁ?l"e‘d?t&rﬁnada?él Betr denymtks i eistesicedlg
of the Eassenger a ticket inspection

aSE FS(? Bt ARy vtﬁﬂPoF%*f.%ﬁes%eﬁ%lbfémnofzhe
f th ket t
emgbsuﬁér%s Mt R ngermet 'Curt?%%r%”loggf d%glf, [ggess

conmuni Catl on m na

appuibgntdcati on | %Wetex§§ge§céegfsﬁéﬁgéég]&H“Qhe(gggsent

exanpl e, ‘devi ce
invention that in future may be claimed by a divisional

application, or that may be additionally claimed through
amendments.

In accordance with one embodiment of the present
‘invention, an information processing system (for example,
ticket inspection system 1500 of Fig. 48) includes a first
information processing apparatus (for example, signal
processor 1501 of Fig. 48), ‘installed at a ticket gate, for
performing a ticket inspection process, and a second
information processing apparatus (for example, signal
processor 1502 of Fig. 48) for performing a content delivery
process subsequent to the ticket inspection process. The
first information processing apparatus includes an
authentication unit (for example, authentication processing

unit 1071 of Fig. 49) for authenticating a communication

- 17 -




regi ster 1525 of Fig. 49) for registering an
identification of the comrmunication term nal that has
undergone the ticket inspection process. The second

i nformati on processing apparatus includes an
identification determnation unit (for exanple,
device I D searcher 1543 of Fig. 50) for determ ning
whet her the identification of the conmunication
termnal acquired in comrunication with the

nal is by the first

i cation. ter regi stered

Pl L OR BT ORES iy p S at e 110N OF nFf metdlofiounted
orPGd WSk ugni r I subscription

et bearer OBt S TR " SRhFF e e bcr i pti on
contlhOrERtian A{tR QAN LMmSERER] AN LLRR; fOMMURLat i on

termnal it the identification determnation unit
cogenei thnésn toatiddie dog@nhitheahyonsohgthe a

conmmuni cation termnal is registered %y the first -
coppilpiration pedibessi ngedpparatunateansl aimwaludiery thsi t

(for exanple, content delivering unit 18 1083 of Fig.
hugan pgdy gef | s inaF semeetontehicket t hespedrimmiucati ¢for
exterginal %n accordance with the_ subscription

PP OF rat T oY TEE1BY ERETRAT OF Mt Kbquiddi £rsn

LI ANO r,.e di,nent of the present invention is

pe?ﬁ%% %@8 %%géﬁxg%%bﬁﬁﬁpFS 18?0@55%?%@‘ﬂ%ﬁﬂﬁﬂ of an
cohfbALERE LA + HAGRISLAIngYP] EMEAMPAINI Rblb cation

i nformati on processing apparatus, 1ns alled “at g
unit ckeihd gat g fs¥raRebhOnAl PO (for té LRl d NSR.ILEORD

process, and a second information processing
regppeeat I62F arf mErf.040) ngod £64 S¥dr O8] iatLli¥ienph 6€886ion

subsequent to the ticket inspection process. The
of the communication terminal that has undergone the ticket

inspection process. The second information processing
apparatus includes an identification determination unit (for
example, device ID searcher 1543 of Fig. 50) for determining
. whether the identification of the communication terminal
acquired in communication with'the communication terminal is
- registered by the first ‘information processing apparatus, an
 information acquisition unit (for example, subscription
~determiner 1081 of Fig. 50} for acquiring subscription
information of a content stored on the communication
terminal if the identification determination unit determines
that the identification of the communication terminal is
‘registered by the first information processing apparatus,

and a delivery unit (for .example, content delivering unit
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i nformati on processi ng nethod i ncludes steps of,
through the first information processing apparatus,
aut henticating a comunication term nal nounted on a
passenger passing through the ticket gate by

comuni cating the communi cation termnal, the

comruni cation term nal conmunicating using as a
comuni cation nediuma dielectric material including
the human body of the passenger (for exanple, in step

f_Fi 40 f the ticket t
1033 o8LE TG0 5 2T T tREET SBE | G, e m mal
27, of, Fig. 40
ool EXRIDA G bl M PR Belohabed nifh Rl Srmssmipion
1nE%&HhB§bntQ@&uﬂﬁ§iQﬂPQﬁﬁpﬁﬁfhgéaﬁagkeé$$dl %%&f%ﬂl&.

process (for exanple, in step

t hr ougthdhentreardnicnber BRé | e nC q%ﬁﬂerﬂﬁleﬂp%aiyfated

determ ning whether the identification of the
tocemmunicutad oivn trerotesalingcgeihed oh HOMAFYERLIGR W th

the communication - 19 termnal is registered by the

prPFP§F1?%f%ﬁ$ﬁﬁm(ﬁﬂq&uﬁgggsﬁn@lrappamﬁanmadﬁGM'pema&pbeng
S233 of Fig. 52), acquiring subscription
aPPﬁF%F‘h%t |H}F‘iﬂ‘11§dcé‘ﬁt enticker edrieny tinr CeMAPINLATI an
the identification of the comrunication

e géﬁ na pecud)& EFRCRET 1 8PP r%%‘?%‘l%rlé‘rfoﬁf}‘attﬁén first
PrhESEIT BbORES3 0o BORLAG { (O, ATRLE, oLy 1 P
pr@é&@@”ﬁdﬁﬁédﬁ%n&eﬁg‘EﬁE LDcRECOf f@n %rgggsgcquTﬁgd

subscription information (for exanple step 546
inFogmatidh) processing method includes steps of, through the
first information processing apparatus, authenticating a
communication terminal mounted on a passenger passing
through the ticket gate by communicating the communication
terminal, the communication terminal communicating using as
a communication medium a dielectric material including the
human body of the passenger (for example, in step S21 of Figqg.
40), performing the ticket inspection process on the
authenticated communication terminal (for example, in step
527 of Fig. 40), and registering an identification of the
-communication terminal that has undergone the ticket
inspection process (for example, in step S214 of Fig. 51),
and through the second information processing apparatus,

determining whether the identification of the communication

terminal acquired in communication with the communication
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In accordance with one enbodi nent of the present

i nvention, ‘an information processing apparatus (for
exanpl e, signal processor 1011 of Fig. 35) installed
at a ticket gate for performng a ticket inspection
process, includes an authentication unit (for
exanpl e, authentication processing wunit 1071 of Fig.
37) for authenticating a conmunication termnal (for
exanpl e, user device 1100 of Fig. 34) nounted on a

asseﬁg Fasslng through the ticket gate by
&5t FRYGLHF ﬁe?ﬂ%vdaﬁhéﬁﬁéétFéﬁor@ﬁh%ﬁ%Jprqqﬁ$81ng

t |
g S b ne ke i 'F??é' : t§?%2?5%am|w%§ing
s r 1 BHEBA Pﬁﬁarﬂitfﬁ?cﬂ@%§% s%oge eztg?n

unit for exarrp e, entry In orrra Ion Sse ter

cdnin@ni8d}ibRr te BRIALT M NG HE gbheket cLPSPSCLE Oc'g‘néor OCESS
on the communication term nal authenticated t he

coamhénattan i ter@thalinid dex erRghstir abi e k@@isﬂéﬂ@d by the
exanpl e, device ID register 1056 of Fig. 37) for

leé@lSPE@im@F%@n|Rk9n333mmatappao&tmhe(f@nnmmﬂmpmﬁl dh step

S4é)ermnal that has _undergone the ticket inspection

r 8€e%%9- ahl i detitd rdeddiviesindetee néortt e tmitthe (f or
devi ce | D searcher 1054 of Fig. f or
C°§’“P§f RNy WAL (ife 2CGRREATTE atH gh fd?e t«':%?éwred
B A | al, .acquired. in co C it h
Sutﬁﬁe com?a{m g-[é'}tl on tq{ o fﬁgﬁex‘%m? i s?trém%Je )?alltéhé’l:fl fig.

415egistration unit, an information acquisition unit
(for exanple, subscription deterniner 1081 of Fig.

37)Id QlccaeddnbengisHbssE | b RMiment of the present
invention, an information processing apparatus (for example,
signal processor 1011 of Fig. 35) installed at a ticket gate
for performing a ticket inspection process, includes an
authentication unit (for example, authentication processing
unit 1071 of Fig. 37} for authenticating a communication
terminal (for example, user device 1100 of Fig. 34) mounted
on a passenger passing through the ticket gate by
communicating with the communication terminal, the
communication terminal communicating using as a
communication medium a dielectric material including the
human body of the passenger, a ticket inspection unit (for
. exXample, entry information setter 1074 of Fig. 37) for
performing the ticket inspection process on the

communication terminal authenticated by the authentication
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informati on of a content stored on the comuni cation
termnal if the identification determ nation unit
deternmines that the identification of the
conmuni cation termnal is registered, and a delivery
unit (for exanple, content delivering unit 1083 of
Fig. 37) for delivering the content to the
communi cation termnal in accordance with the
subscription informati on acquired by the informtion
acquisition unit. Another enbodi nent of the present
Uity eft FEALPETFEIRR it d fonecspmARe i ndeY g i 10h register
r-ocessi ng thod and .a_ conputer . program of an
L0 SF s Fon° b o &1 AFBaPd: 68 SR | kR tdon &E the
comhbk8La 8208 { & AL QHINg .8 EF&%?% ADSAGSLIoN o
process, and includes steps of "au %entlcatlng a

inGPERUNLE b+ & esd,eTdH NRLNIRENESH: 9 FeRASSS lonPa8$tng
through the ticket gate by communi cating the

(foonaxanchs | afettifdniIalkeatkBRe211 05O NGRING AL i30M) tr@km nal
conmuni cating using as a conmunication nmedium a
defpohbeing ovhrstten dhhei ndeudi Acd tibon ufrettheb adymohitheion
passenger (for exanple, in step S21 of Fig. 40),
tepBipdl M Liras tine kermbppspeti o rivitlocdss apmmuhécation
teauthe_f]tjcated connégication termnal (for exanple, in
SR S5 SETgIoR0PY FRYI SeRt T P dedt f PBati on
Pk i;f‘ communi cation termpal that has undergone the
7 e e loqr%ﬁagﬁﬁl%ﬁoBrBBéés( ?%reﬁﬁﬁﬂﬁﬁ’efugﬁé§ggﬁlgﬁ5
de®drdier 3Vp1 .o%etfﬁgm @#ngé!‘@e{x&glifirheg Ideatitheat)on
of the communication “terninal ch|re§ iNn
in QAL AR WohiRehhes£PEYINL AHO Yt ommunication
terminal if the identification determination unit determines
that the identification of the communication terminal is
registered, and a delivery unit (for example, content
delivering unit 1083 of Fig. 37) for delivering the content
to the communication terminal in accordance with the
subscription information acquired by the information
acquisition unit.

Another embodiment of the present invention is related
to one of an information processing method and a computer
program of an information processing apparatus installed at
a ticket gate for performing a ticket inspection process,
and includes steps of ‘authenticating a communiéétion

terminal mounted on a passenger passing through the ticket

gate by communicating the communication terminal, the
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termnal is registered (for exanple, in step S13 of
Fig. 39), acquiring subscription information of a
content stored on the comunication termnal if the
identification of the comunication termnal is
determned to be registered (for exanple, in step $41
of. Fig. 41), and delivering the content to the
conmuni cation termnal in accordance with the
acqui red subscription information (for exanple, in
. . of Fig. 41). The .enbqdi nents of the present
Coﬁ‘ﬁ“\?ﬁl&t‘%ﬁ‘gﬁ%r%@a@w BT B G R/t HSHRF e?®rfte to the
erar=TE . JF . 101 ustar apn_under]yin :
czcown&%%%é?ﬁoﬂe%V%?é%w %ﬁ€%§§i§nga§ﬁggg.n%%éﬁ%ﬁquughe
hudi=esS @byl BY ephé | ' , the ;
connunigation 23@?%ﬁ?@%%pm?%%$égg§pééfr%ﬁsﬁ$§?e?2£1%F F1g.
408 ,r peeifvenid@ O N d A ke0 MPieeR bANp AEEk 38N FB3Ghelhe
conmuni cation system 100 is a - 22 systemin which
authentigated t¢@muliGatians vetraiaadi ghat @tahpldie in step
recei ver 120 receives the signal via the comunication
S2te @ ukit 2304 O b e disdEirfingakhy i dent i fecatolomu e ahieon
CO%%Bten1 100, a signal transmtted fromthe transmtter
n

BITSFaST SR v 1thath BaE oHT1ORF 42 drhemddicdiat130
\ i by th i 120,. Th .
ioBPAeL 1o nf S5l ol bR 87 S h el S L gia. 39,
de€LeRt £ 068 hkhnat LaRs %éﬁ»ﬁgie%ﬁf&f nee lee el ode 1125 on
and a transn1tt|ng uni t . e ransm SSi on S|gnaﬁ

telh@R&T 0fleumiklbl 19 ¢SRAUhICHE DS it tHAIRRmmind ckR€on
conmuni cat1 on
terminal is registered (for example, in step S13 of Fig. 39},

acquiring subscription information of a content stored on
the communication terminal if the identification of the
communication terminal is determined to be registered (for

example, in step S41 of Fig. 41), and delivering the content

. to the communication terminal in accordance with the

acquired subscription information (for example, in step 546
of Fig. 41).

The embodiments of the present invention are described
below with reference to the drawings.

Fig. 1 illustrates an underlying communication system
100 of one embodiment of the present invention.

As shown in Fig. 1, the communication system 100
includes a transmitter 110, a receiver 120 and a

communication medium 130. The communication system 100 is a
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medi um 130 and has a stronger capacitive coupling wth
the comunication nmedium 130 than the transm ssion
reference electrode 112. The transmi ssion reference
el ectrode 112 is wused to obtain a reference point
according to which a signal level difference is
determ ned. The transmtting unit 113 is arranged

bet ween the transm ssion signal electrode 111 and the
transm ssion reference el ectrode 112 and provides

t t |.ect d | ect |
>TSS AT Bt kv Bl an
tkfleZQ‘ec-gQ@efeff%Vxeé'ce]l%é r{:%eug?n_?;e%er ocept oncos” I éllefj.OIl

el ectrode ar ecept 1 oNn r ence eCt [ O
medltna188¢ei Mb Y sghHitrikad 1y h%nrgﬁgpééﬁﬁhﬁiéﬂ¥¥on system

el ectrode 121 is used to recelve a signal transferred

100i, aat begoahmuuE et e dTeticime hd 30r & inase @ 1SIty" QrRger
capacitive coupling with the comuni cati on nmedi um 130

trangferhed reveptioransfuerieatéon 28ed alre i3I0 dndl 2henThe
reception reference el ectrode 122 serves as an
regpd¥ef dee the gicsitivex AéPer ence point according to

L diff det d. Th
rec‘g‘r%aﬁ? "%nm?ﬂttf%\é?lg %P?Jgﬁfgfg%e%@@@gﬁgég]éggeéégwebn
t 21 and th fe
eI ANe s 3eP R PERCETER (s o nan and a
tréM@hl@Qﬁnfhﬁﬁﬁ@hl@ccu&ﬁb”ﬂraﬁ§$¥§§¥5%ﬁ¥i§ﬂ@i ghectrodes

into a desired electrical reéstoring

111 hes ehagd rdcCalragisgnal a9806ha1 6 P Heh %om&hﬁ&%@t%hng
unit 113 in the transmtter 110. The conmuni cati on

medighn UG 0 36hd hasndesotoAgeRt €dpaditive coupling with the

communication medium 130 than the transmission reference
electrode 112. The transmission reference electrode 112 is
-used to obtain a reference point according to which a signal
level difference is determined. The transmitting unit 113
'is arranged between the transmission signal electrode 111
and the transmission reference electrode 112 and provides
between the two electrodes an electrical signal (voltage
“change} to be transmitted to the receiver 120.

The receiver 120 includes a reception signal electrode
~121, a reception reference electrode 122, and a receiving
unit 123. The reception signal electrode 121 is used to
‘receive a signal transferred via the communication medium'
130 and has a stronger capacitive coupling with the

communication medium 130 than the reception reference
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havi ng a physical property capable of conducting an
el ectrical signal, for exanple, an electrically
conductive material or a dielectric material. Mre
specifically, the conmunication nmedium 130 may be
made of a conductor such as a netal (for exanple,
copper, iron, or alumnum. Alternatively, the
comuni cation nedium 130 nay be made of deionzed
wat er, rubber, glass, an electrolytic solution such

I di el ect t I h
et e et Lo S e Tt U 25
asT48 ~POUEMME NS ARl UMLE0 DAY, NOY A heA1aRg, BUCR

as wre

whebacargg@rsal ti@reqomgahbenlgegéy&mm SPagg

surroundi ng the apparatuses of the communi cation

respsteny 1001t arxs deserirhagelii bstwe &Rt & cHepRlibai EYgRAL
expl anation, the communication nedium 130 is a
elpetfedt Lihdust dhe Bpaeptisn Rdfepssentldetrwdenifheand
transm ssion signal electrode 111 and the
copBRfthi Tate AT irgrdms 1 g0andvobtame rchange) eoeptir phng
nal .electrode 121 and the conmuni cati on nmedi um 130,

begilﬂ °n % A 5 @gFrSEIGﬁI ingeia Yweved Heckedrainhsional,

| t 111 dth
thé;}gn&ir):}anléscsgjh on rre Pﬁm ¥ r e%Jeqr\lﬁs]gnrgef’l‘?ggFggeBh bhe
tr§h§ﬁ¥%tfﬂ QﬁﬁQﬁ?lég%Pagget{§%n fy.on nmedi um

Mor e Speci a capacl ance IS creat ed
bem@e@omahleéti&e heBNHM1SH QB iadBabrel ex‘&zihtf&dj%l 111

and the reception signal electrode 121 and
havomnmipdatsien lnpdoperi30capable of conducting an
electrical signal, for example, an electrically conductive
material or a dielectric material. More specifically, the
communication medium 130 may be made of a conductor such as
a metal (for example, copper, iron, or aluminum).
Alternatively, the communication medium 130 may be made of
deionzed water, rubber, glass, an electrolytic solution such
as a salt solution, or a dielectric material such as a human
body which is a compound of these materials. The
communication medium 130 may have any shape, such as wire,
plate, sphere, cylindrical column.

The electrodes, the communication.medium, and space

surrounding the apparatuses of the communication system 100

rare described first., For the simplicity of explanation, the

communication medium 130 is a perfect conductor. Space is
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The transm ssion reference el ectrode 112 is arranged
to look toward the outside space surrounding the
transmtter 110, and the reception reference

el ectrode 122 is arranged to |look toward the outside
space surrounding the receiver 120. Cenerally if a
conductor is present in space, a capacitance is
created in the space close to the surface of the
conductor. For exanple if the conductor has a sphere

vi_ng L u acitan Ge Cthereof is
2Steen|&m}“%eC g P o?nh‘f' hter?rg"f ]rf%‘ SHIRE oﬁl?%ro@—'@rﬂér T'{q
- dminta j t t i rcul constant, and
e fepreggﬁggggh f@lec?$$§%%6£§¥%ﬁ?egf€§%e P %é?

nondicagotiBel LONMCHYe Ath h
Slf%gllral oW ng eauatl on (2) tQ{I‘Ea- Er Xdé%cés%ﬁzﬁéﬁqg?g%sdd |%§1t

nat led egtitelieal r coushitg) alt pfeseaeUBRwBaABtNe trardhission
8.854x10-12 F/m and Er is a specific dielectric

sigpast ghectrepe ekEntanay thiee coamuaiohtite mbdl@Ctirdoc and
constant to the dielectric constant of vacuum As

beF@ﬁFEsEH?eHe%@P%hﬁhﬁﬁﬁﬁaélﬁéepﬁeOﬂargél arik tdieanet er

co&m he he Cﬁ%acitance C. Al though the _
NBREFEERTE RO drOob) MEFehaRPRGT A-EbHI o Comage ance

: isQEPSgtEFaQeE$5%n %Bebflggnnggagg g% ressed | %HEEEnge

€ as equatl on

maaaswﬁ@cee&m%gg& ependiag. o etPﬁ a%dzec gf the
surface area of the object Fansii ssion reference

comheni@titord iedinaales. a

The transmission reference electrode 112 is arranged to
lock toward the outside space surrounding the transmitter
‘110,r and the reception reference electrode 122 is arranged
to look toward the outside space surrounding the receiver
120. VGenerally'if a conductor is present in space, a
capacitance is created in the space close to the surface of
the conductor. For example, if the conductor has a sphere
having a radius of r m, a capacitance C thereof is
- determined from fhe following equation (1):

C=dmgr [F] _ .o (1)
where m represents the circular constant, and £ represents a
dielectric constant of the space surrounding the conductor
and is represented by the following equation (2):

£=E, X g e (2)

where gy is the dielectric constant of vacuum, namely,
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capaci tance in the space surrounding the transmtter
110 and the reception reference el ectrode 122 creates
a capacitance in the space surrounding the receiver
120. When viewed from an imaginary point at infinity,
the potential of the transm ssion reference el ectrode
112 and the reception reference electrode 122 is
‘fixed and unlikely to vary. The nechani sm of

conmuni cati on of the conmunication system 100 is

cr.ibed _pbel ow. For .the sinplicity of explanation,
8{§§?§ﬁ9rd EZBac??%rgﬁésugeﬁp? F it gHiqleckricapaprtante

r i op; €O : the two words have the sane
e B PRI 1o, B h R AOE PealeVnt 15, 308
dikli@ctliar eonsufifi chentdyuspaced to the distance under

whi ch nutual effect therebetween is negligible. In

t heasr agsréddrifedl Y, equiB@ibhaNEN] SSHON Si@¥@lthe diameter
el ectrode 111 is capacitively - 26 coupled to only

r,t hbecdamuear celte orapmditamck3Q. TRAEthbaNSThs ddPacitance C
reference electrode 112 is sufficiently spaced from

ofi Re PPaASH B3V $i qvaiplekeshrpde dtleschdmttheuspakre,

ef f CE therebetween is negligible (wWwth no capacitive
capgipl PRgyEP S sRIRAY 2 iERrithasr etwplerag Xyuatijen (1), it

I i.on . signal electrode 121 is capacitively

= B PRuS o IR P aCa kAP oGt PRsnR ArRORS YR Ehe

. gibgCept] el.ectyod 2 is sufficiently
Slggaggdt ?dﬁ$%§%§$g§§ﬁtfgn£5§ig%i%c%1ectrode 121 (with

No Mapatidrsi sQuR! LBB remmtdI Gl o IR el @RSMESSLODs 4
signal electrode 111, the reception signa

- capacitance in the space surrounding the transmitter 110 and
the reception reference electrode 122 creates a capacitance
in the space surrounding the receiver 120. When viewed from.
an imaginary point at infinity, the potential of the
transmission reference electrode 112 and the reception
reference electrode 122 is fixed and unlikely to vary.

The mechanism of communication of the communication
system 100 is described below. For the simplicity of
“explanation, the word capacitor is used to refer to a
. capacitance depending on context, and the two words have the
.same meaning.

The transmitter 110 and the receiver 120 of Fig. 1 are
- sufficiently spaced to the distance under which mutual

effect therebetween is negligible. In the transmitter 110,

the transmission signal electrode 111 is capacitively
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el ectrode 121, and the conmuni cati on nedi um 130 are
installed in space in practice, each has a capacitance
in the space. For sinplicity of explanation, these
capacitance is neglected. Fig. 2 illustrates an

equi valent circuit 200 of the comunication system
100 of Fig. 1. The equivalent circuit 200 is
substantially equivalent to the conmuni cati on system
100. The equivalent circuit 200 includes a transmtter

, receiv 220, . and a.connection_line 230. The
C(%"%)gﬁgm%tot 8?1?[3’2%%'30%?%%5101‘10“‘?%“{% 4A%ni tTR& 110 in
2 [ j yste Fi.g. 1_._.the receiver
e eopoane e d el R 202138 phrphefer A ke

fre@uei eahhoni sy 56:£M 10k 16 rode 2@9 sbNhat mutual
connection |line 230 corresponds to the comruni cati on

efifeditunhéd6betwé&ie LOMBYUiIGaAbL N (FYSheAs 10008 thiva 1.
- 27 In the transmtter 210 of Fig. 2, a signha
coyphing) 2135imi handl wn dimn-theamsoet rer 126 ereneerqaeipition
213-2 correspond to the transmtting unit 113 of Fig.
signathalerprade shik de zepacitivaty atespbeditmusuildalthe
ave.havi%%H$% articular period coxt rad as a signha

Wi
e S B e anf EhecpeesRiien ReffEenssd co
IS . f.requency an xpressed b t he
c1680kRaL a5, ML LLRISIE 00 PR SEg Ll
. jr . n . represents
SRR SRS LR Y el g reense
the transmission signal electrode 111, the reception signal

‘electrode 121, and the communication medium 130 are

installed in space in practice, each has a capacitance in
the space. For simplicity of explanation, these capécitance
is neglected.

Fig. 2 illustrates an equivalent. circuit 200 of the
communication system 100 of Fig. 1. The equivalent circuit
200 is substantially equivalent to the communication system
100.

The equivalent circuit 200 includes a transmitter 210,
a receiver 220, and a ‘connection line 230. The transmitter
210 corresponds to-the transmitter 110 in the communication
system 100 of Fig. 1, the receiver 220 corresponds to the
receiver 120 in the communication system 100 of Fig. 1, and
the connection line 230 corresponds to the communication

medium 130 in the communication system 100 of Fig. 1.
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source 213-1. The in-transmtter reference point 213-2
refers to a point that is connected to ground of a
circuit in the transmtter 210. More specifically,
one termnal of the signal source 213-1 is set to a
predeterm ned reference potential of the circuit in
the transmtter 210. Cte 214 is a capacitor having a
capaci tance between the transm ssion signal el ectrode
111 and the communi cation medium 130 of Fig. 1. The

Cte 21 db th t | of
S| oh the A UG TR ORISR T 2 e ol %"ﬁ‘gm‘?ﬁ P51
anﬁegﬁr§H9§r£ﬁ%£ﬁté£§3f%f%anEQe 8 Qe£i§QQ coﬂyzs ce OFO

IS a capacltor represen |ng a capaC|ta

th%h€r5ﬁ§ﬁ§ﬂ%§§¢Qﬂuﬁ?ﬁgﬁeBQngéfcirOdfhéjéadﬂélF'%urée 213~
Wth respect to space g 215 is arrange

1 beheestes he simigdinall abvkhBasiggal SO CR112I3pEroBd oxt
the side of the in- transmtter reference point 213-2

ragnds ad refegrahce i nirai6i2Bedr epiesentt g repeepenns
at infinity §|nag|nary point) with respect to the
tipg gt t? ¥2d449 i aspaseulrr Ppequeney dutc cxpre228d2by

ain- recelver reference point 223-3 in the

and
Ehf 2RO 207 I6f Fig. 2 correspond to the receiving
The Rr 223-1 is a IZ?b resistor

nal

?chelver I&a&%lfi pi ck up a recepti‘on and
whihe ﬁjerte%“rte%ren%%stge' B¢ ?15’15‘19 Ah A flt N gretht s and

anplifiés a voltage difference across 23-1.
repgh€sdits £ TleRlencsf BECRLE POILTY1 ?g?e%e}a't%dcgg}n€ﬁé egl&lﬁ)al

ground of a <circuit in the receiver 220. Oné term nal
sowfcd R .22F3he in-transmitter reference point 213-2
refers to a point that is connected to ground of a circuit
in the transmitter 210. More specifically, one terminal of
the signal source 213-1 is set to a predetermined reference
potential of the circuit in the transmitter 210.

Cte 214 is a capacitor having a capacitance between the
transmission signal electrode 111 and the communication
medium 130 of Fig. 1. The Cte 214 is arranged between. the
other terminal of the signal source 213-1 opposite from the
in-transmitter reference point 213-2 and the connection line
230. Ctg 215 is a capacitor representing a capacitance of
the transmission reference electrode 112 of Fig. 1 with
respect to space. The Ctg 215 is arranged between the

terminal of the signal source 213~1 on the side of the in-

transmitter reference point 213-2 and a reference point 216
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(one input term nal of the detector 223-2) is set to a
predeterm ned potential level in the circuit in the
receiver 220. The detector 223-2 may have anot her
function to denodul ate a detected nodul ated si gnal,

or to decode encoded information contained in the
detected signal. Cre 224 is a capacitor representing a
capaci tance between the reception signal electrode
121 and the comunication nedium 130 of Fig. 1. The

t. ne ternm nal of the Rr
re§5§ %%Bb% S rra‘f%ﬁ%t o 3§ggagze.bQEG%Qﬁ%ﬁeaﬂﬁ@taOWﬁFh
redgacs. é@dtﬁé“%féﬂgﬁﬂ%E%Qn1ﬁb”§n2 e 070 225 is a

capaci tor representing a capacitance of the reception

refrer epce- 16l actieederd2229%- fqéhdf%\MﬁLQeE§§9@§trE§erence
space. The Crg 225 is arranged between the oth

potietn2®®t3 iof thee rRce223rl200 dhersd de Qj‘oxtﬂé%pond to the
in-receiver reference - 29 point 223-3 and a
re?@ﬁémmc@lpbmm 2Z6 Figpr ésenThagkt 2 pdi dis aatload
|nf|n|t¥ I magi nary point) with respect to the
repeek¥ efrecrigern lopde etoThick o ex tiemetiipa 230nal, and
resents e.co nication nmedium 130 as a perfect
thg R RO 2 2naned AP et IR 390G EFr 2,
t 225 are C y .
ampLEe 3 o voatille MEr L Ealee Biiee 1B R Phel1.  The in-

reé&f RILNCE RRNHRL ﬁgﬁntr§§§e§t%¥Q&¥1gcQﬁer?§t %ggn%tofs

not necessary that t he Ctg
cishens rircahky recenpest 220t 0 ¢he ﬂe‘%ﬁxﬁ&%ﬁcefpehet r2 18 And
the reference point
{(one input terminal of the detector 223-2) is set to a
predetermined potential level in the circuit in the receiver
220.

The detector 223-2 may‘have another function to
demodulate a detected modulated signal, or to decode encoded
information contained in the detected signal.

Cre 224 is a capacitor representing a capacitance
between the reception signal electrode 121 and the
communication medium 130 of Fig. 1. The Cre 224 is arranged
between one terminal of the Rr 223-1 opposite from the in-
receiver reference point 223-3 and the connection line 230.
'Crg 225 is a capacitor representing a capacitance of the
reception reference electrode 122 of Fig. 1 with respect to

space. The Crg 225 is arranged between the other terminal

of the Rr 223~1 on'the-side of the in-receiver reference
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226, respectively. It is sufficient if one of the
transmtter 210 and the receiver 220 creates a
capacitance wth respect to respective surroundi ng
space. More specifically, it is not necessary that
the reference point 216 and the reference point 226
be electrically connected to each other, and the
reference point 216 and the reference point 226 may
be i ndependent of each other. A conductor nust create

[ ti |t th f
o YTRAB- G RRS, BLSBBELL BRI e SMLEE Ut 1 o
. i. . : t he. I, 220 b tual I,
o ST A10L A, U8 SCRINET 2205y b el

1@maﬂpg§acelf t he conmuni cation nmedium 130 of Fig. 1 is
a perfect conductor, the electric conductivity of the

conneetdd@thddtion 23Qel 2300psH L&tk 4 e ddfd Al tY 5 8A
the length of the connection |line 230 does not affect

mesidrumuhB e ad s onspet fedthedd@uceorunisath®neqedidank30 is
a conductor having a sufficiently large electric :

ClEGHAbCEPYIeF , Fithe 1 sthen€éy Bébweed the CrqIias tarer
219 and the receiver 220 does not affect the

elEEFFinR 1Y CUmeHaflfioc dhpoRetereRRaRe Rt 2Mife and the

BRSO 00 Lacluls s Circlly, comesed ol
bhee , 2 d_t 25. A conbi ned
neb8ra ) TR 0 9,2 g 0, (0, O 220,530 09

coBASctdd & o 22fb r@ﬂr@%%azgélnt Sy EX PS8 L A8 nce point -

foll ow ng equation
226, respectively. It is sufficient if one of the

transmitter 210 and the receiver 220 creates a capacitance
with respect to respective surrounding space. More
specifically, it is not necessary that the reference point
216 and the reference point 226 be electrically connected to

each other, and the reference point 216 and the reference

‘point 226 may be independent of each other.

A conductor must create a capacitance proportional to:
the surface area thereof with respect to surrounding space.
The transmitter 210  and the receiver 220 may be mutually
spaced from each other by .any large distance. For example,
if the communication medium 130 of Fig. 1 is a perfect
conductor, the electric conductivity of the connection line
230 is considered to be infinity, and the length of the.

connection line 230 does not affect communications. If the
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CXx=11[F ... (4 Ge Cg + Oe Gg A sinusoidal wave
vt(t) generated by the signal source 213-1is _
expressed by the follow ng equation (5): Vt(t) = Vmx
sin ((ut +6) [V] ... (5 where VmV represents a

maxi mum anplitude vol tage of a signal source voltage,
and 8 rad represents an initial phase angle. A

root - nean-square value Vtrns V of the voltage
generated by the signal source 213-1 is determ ned

diQm;the s fol |l owin uation Vtrpms = Vi 1(2 [V]
cone (lé)g%'}ﬁg %%nﬁ?lﬂgjdﬁ?ﬁpse@arﬁ?&‘#tPﬁeh@ﬁwgea circuit
sugssaabeylal edod ét?é;# guat i
% Z % QJ&lj)%thg'v Yoot é S)tsaqrr'u%\er e
be\taieléel vh@nsr@ﬁsramalolmg%n@peﬁ@r kBQefE‘&éPsz‘Szd N not
223-1 is determned fromthe [ om ng equation ( §'§
a Afierctrs thezremmxmﬂoﬂwohmnw]atﬁ&s i j FFadete i(c2nf Cx) 2
As represented in equation (8), the larger the
The equivalent circuit 200 includes a circuit composed
of the signal source 213-1, the Rr 223-1, the Cte 214, the
Ctg 215, the Cre 224, and the Crg 225. A combined
resistance Cx of the four capacitors (Cte 214, Ctg 215, Cre
224, and Crg 225) is expressed by the following equation

(4):

= [ (4

Cte * Ctg  Gre T Crg

A sinusoidal wave vt(t) generated by the signal source
213-1 is expressed by the following equation (5):

Vt(t) = Vm x sin (ot + 0) [V] .o (5)
- where Vm V represents a maximuﬁ amplitude voltage of a
signal source voltage, and 8 rad represents an initial phase
angle. A root-mean-square value Vtrms V of the voltage
generated by the signal source 213-1 is determined from the
following equation (6):

Virms = Vm/N2 [V] ee. (6)

The combined impedance of the entire circuit is

calculated from the following equation (7):
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resi stance of Rr 223-1, the |arger the capacitance Cx.
The higher the frequency f Hz of the signal source
213-1, the smaller the term1l/((2nC)2) becones, and
the larger signal ~occurs across the Rr 223-1. For
exanple, Fig. 3 is a table 250 listing the
calculation results of the root-nean-square val ue
Vrrms of the voltage generated across the Rt 223-1 in
response to the root-nean-square value Vtrns of the
fixed vo signal source 213-1 in
t he LanIR r 2d0. The results are obtained under

[
gener at'ed by t

t he“con E%R?BZthe frequency f of the signa
¥’gnal source 213-1 is 1 MHz, 10 MHz
32 or 100 MHz, the resistance of the Rr 223-1 is 10
KO, 100 %E or M~—and the capacitance Cx of the
enti e ¢iRrdd +—~s-—0-1— pF, F, Ot.. F. Wth
referegte to tﬁknﬁﬁ&b% 250, mg?ven thgq% her
condi ti ons unchanged, the cal culation results of the
root- nean-square value Vrrns becone |larger with a

fre’&*&F‘erﬁﬂPtrH@Pn SQURFR Vﬁhlnevw::msa offr éheemoythgef 1
| oad resistance of Rr 223-1 of

a receiving
e g P g A PR
FoR23 with a capacitance Cx of 10 pF

© % wgﬁt%&%%gpagl ?ance Cx of 0.1 pF. Mre
p |f|cauhy, the higher the frequency f, the |arger
nn551§ga mé¥tafs R* 223-1, and the Iarger t he
Cx,

capaC|tan the | arger root-nean-square val ue
Vrrms results. The table 250 shows that an electrica
signal Ls r

- X Virps [Vl - (8)

1
Rr2+—"—
/ (27FC, )2

As represented in equation (8), the larger the
resistance of Rr 223-1, the larger the capacitance Cx. The
higher the frequency f Hz of the signal source 213-1, the
~smaller the term 1/((2%£C)2) becomes, and the larger signal
occurs across the Rr 223-1,

For example, Fig. 3 is a table 250 listing the
calculation results of the root-mean-square valueVVrrms of
the voltage generated across the Rr 223-1 in response to the
root-mean-square value Vtrms of the fixed voltage of the
signal source 213~1 in the transmitter 210. The results are
obtained under the conditions that the frequency £ of the

signal generated by the signal source 213-1 is 1 MHz, 10 MH=z
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generated even wth a capacitance equal to or |ess

than 1 pF. Even if the signal |evel of the

transmitted signal is extrenely |ow, comrunications

are still possible if a signal detected by the

detector 223-2 in the receiver 220 is anplified.

Cal cul ati on exanpl es of paraneters of the equival ent

circuit 200 are specifically described below with

reference to Fig. 4. Fig. 4 illustrates the

logu i 0 X : acco ing_fo h hysi ¢

R Er e PR G ot o Ry g2 et B0 T 100 K0,
orCANMUNEEQL {9 : ig sponds. .to.th

Bsnﬁgonnunicgtééggéggéﬁgé %8Oggftgég$8§$E%rF%ﬁﬁ%ét is'6.1
pRwoldpF, t&e 1@asmuni cati on system 300 is the equival ent

circuit 200 of Fig. 2 with the physical infornmation

of Wheh cofausincat itontheysalene 104D atdiachednthetgte. The
comuni cation system 300 includes a transmtter 310,
cogdibteny dingdzmdashd thec oafuniaat oonremditsmc¥3@hel Foot-
described in conparison with the comrunication system
MeIPOSFF2FT gralie (VHE™S, RRSATEt SR BA0 widdr rrefysauenty f hef
t s tter. 110, the receiyer_ 320 corresponds to the
10, MBI o 2 g PAeBG P et 1617 Medurh 385Lving
Lo&QT FESPANIR-d O ¢t nynj i di um 130. The .
“transmitter 310 ?%b?gggg gf?iéﬁg T ot 'St ghdi®eetVing

lo&d efddiafdeintkl ogoRLeSPeDdI Hg {® dde éﬂ@%rql'giélt %ggeic%gakce

el ectrode 111, a transm ssion reference e
Cx oof rifspandinag wathhe tapaentSadonty @ferencerel egrode
spggf%ically, the higher the frequency £, the larger the
resistance of Rr 223-1, and the larger the capacitance Cx,
the larger root-mean-square value Vrrms results.

The table 250 shows that an electrical signal is
generated even with a capacitance equal to or less than 1 pF.
Even if the signal level of the transmitted signal is
extremely low, communications are still possible if a signal
detected by the detector 223-2 in the receiver 220. is
amplified,.

Calculation examples of parameters of the equivalent
circuit 200 are specifically described below with reference
to‘Fig. 4. Fig. 4 illustrates the calculatién example
accounting for the physical structure of the communication
system 100,

A communication system 300 of Fig. 4 corresponds to the
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and a signal source 313-1 corresponding to the
transmtting wunit 113. One termnal of the signa
source 313-1 connects to the transm ssion signa

el ectrode 311 and the other term nal of the signa
source 313-1 connects to the transm ssion reference
el ectrode 312. The transm ssion signal electrode 311
is arranged to be close to the comrunication medi um
330. The transmission reference electrode 312 is

c tg t i cat i i um 330
TREFIAZIBPLALR PR I FOTBACE ol Sl pOber i e

e transm ssion refe

corbdaetad: by sp&mwiicsattmnembgm@%i@&dﬁh%oaof

capaci tance wth respect to extern space surroundi'ng

Fighe2- w3dht tROSHR < Rfa 13k f AR ROWNoE Netid GortrtiR&tion
transm ssion signal electrode 311 corresponds to the

sysitgmal 08 oat tectddB-therand .t hehkncbnansidd &in rLieeansso
. point 213-2, but in Fig. 4, the in-transmtter
ingépdeent et PRl it 0@il0r ed foreitvenvaRl enorl af
exglanation. As the transmtter 310, the receiver 320
COMMEPbERE A M i%59K - si ghaflesretipe@ddin 3pmparison with
0 ondi.ng to the eption signal el ectrode 121
thg %éﬁ@%ﬁ%%ﬁF#éﬁeﬁxgﬁ@Q Egﬁeg%r%ﬁ%'SgQ N rESpSRAERETL 310
Fhes s seapty ef ecirode 122 and a 323-1
COand% deté%?gﬁkéf%%ggﬁggFgésg%@@iﬁhﬁt§$3ﬂﬁ§efeggﬁcing
cottrddpdids tH&HLGRREI P8, Sh@Naln &l 8R! T, ects
to one termnal of the E&SZSﬁlIugﬁgﬁ%ﬁgﬂﬁggééﬁggﬁg
med BirerIBT e cirecponds 832t NE&Ehen 1 i nebleh 130.

term nal of the Rr323-1. The reception signa

The transmitter 310 includes a transmission 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 transmitting
unit 113. One terminal of. the signal source 313-1 connects
to the transmission signal electrode 311 and the other
terminal of the signal source 313-1 connects to the
transmission reference electrode 312. The transmission
signal electrode 311 is arranged to be close to the
communication medium 330. The transmission reference
electrode 312 is spaced . apart from the communication medium
330 so that the transmission reference electrode 312 is not

affected by the communication medium 330, and has a

capacitance with respect to external space surrounding the
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el ectrode 321 is arranged to be close to the

comrmuni cation nmedium 330. The reception reference

el ectrode 322 is spaced part fromthe comruni cation
medi um 330 so that the reception reference el ectrode
322. is not affected by the comrunication nedi um 330.
The reception reference el ectrode 322 has a :
capaci tance with respect to external space surrounding
t he receiver 320. As shown in Fig. 2, the receiving
tun| g?ﬁres onds to the Rr 223-1, the detector
"232“3'5“2‘ Sﬁd s vidr Figr e?enéeep‘érﬁnswsas@n As

| correspondi n n-recei ver
s eo"‘\g?&%g%%%?%ﬁ% e ﬁ‘ﬁuﬁ%@%ﬂ GOHRSER Frh3-L
auﬁﬁthslﬁ 9§£$§%Etéé¥“¥#¥é¥éﬂé% RP%E 2%?628 d:g%p%%g ,

as in Figs and 2 trans

theedevean IRl ede Safdidsian oxn%pegegmil@@é& £4,0m each
other in a manner such that nutual effect is

congghiignbe eof Tdwp taratsirssi on signal el ectrode 311 is
capacitively coupled to only the comuni cati on nmedi um
330%s THe treawsvitssiroR1Pef thenoeceiwot rizde idt2ubss a
sufficiently spaced fromthe transm ssion signa

TeEPRELPR R B 9l esteRife 23 uenrrespendinaidio éhfeect i s
i bl e m.l ar| reception . signal electrode
regggtignca %il%ﬁﬁ?}rﬁg Fga 1® BTSSP Z&IRRsRiICEat i on
I |on reference electrode 322 is

elggfgﬁkg%l 25.;% yc-gs}%ac palgt tf’r% BT FRC TR i &rc’rteﬁe(j‘ﬁﬁl

elebedd o2 ko o8 §RRPAL ) Sugk 4 hade dpdiaisatbect 1
negligible. Strictly speaking, the ransm ssi on signa
coetespomniingBlb, thie reeeepih§nusigngds el agly edeedelonand

51;£§1 electrode 321 connects to one terminal of the Rr323-1
and the reception reference electrode 322 connects to the
other terminal of the Rr323-1. The reception signal
electrode 321 is arranged to be close to the communication
medium 330, The reception reference electrode 322 is spaced -
part from the communication medium 330 so that the reception
reference electrode 322.is not affected by the communication.
medium 330. The reception reference electrode 322 has a
capacitance with respect to external space surrounding the
recelver 320. As shown in Fig. 2, the receiving unit 123
corresponds te the Rr 223-1, the detector 223-2, and the in-
receiver reference point 223-3., As shown in Fig. 4, the
corresponding in-receiver refe;ence point is omitted.

The communication medium 330 is a perfect conductor in
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comuni cation nedi um 330 have capaci tances thereof
Wth respect to spacing, but for conveni ence of
expl anation, the capacitances are neglected. As shown
in Fig. 4, the transmitter 310 is arranged on one end
of the conmuni cati on nmedi um 330 and the receiver 320
is arranged on the other end of the communication
medi um 330 in the comruni cation system 300. A
di stance of dte mis permtted between the

electrode 311 and the

transni ssi on si na
e A Bt A Fidin0 1 Ehd: Fe (s g ae
arfd 3T 088 My 1S 2r20 HFH Y8 O S%aaﬁ)%f£a\/| oRide TR ach
t
ot3t4 ¢heatfdhmit hthe tﬁ%]%ﬂkﬁs‘l At J(L%;ne%q_gjl%&e

determ ned fromthe f oW ng equ

The Xréns@ifdon sidrd)1 BAWRLKBA (911 |5 KNQYME i8S @1
equation for determ ning a capacitance of paraIFa

copbatdsto Eoplat itdre (Dmholidstionemedihan 3318 pahal | el
pl ates have the same area. However, even if the
trpapmiselop|maferemce diltterede 3R areaufifieienelef spaced
equation (9) does not make nuch difference in the
fr gs bre . traEkﬁE&ﬁSéﬁn( gionalt alecheete Fddeiim. al ﬁlaeqaat$@¢h
ele tr| constant. |f the

tha£ﬁ#ﬁ ents a
it e syt Bfif3681P 5 pi a%é‘lﬂaﬁ Lihe ther reaeptlon
oAREE LR HESS 1p SERRLFEL Sy | BREPELTRASL e
communication medium 330. The reception reference electrode
322 is sufficiently spaced apart from the reception signal
electrode 321 in a manner such that mutual effect is
negligible. Strictly speaking, the transmission signal
electrode 311, the reception signal electrode 321, and the
communication medium 330 have capacitances thereof with
respect to 'spacing, but for convenience of explanation, the
capacitances are neglected. |

As shown in Fig. 4, the transmitter 310 is arranged on
one end of the communication medium 330 and the receiver 320
is arranged on the other end of the communication medium 330
'in the communication system 300.

A distance of dte m is permitted between the
transmission signal electrode 311 and the communication

medium 330, If the transmission signal electrode 311 is a

conductive disk having a surface area of Ste m? on one side,
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considered to be equal to the dielectric constant 80
of the vacuum The capacitance Cte 314 is expressed
by the following equation (10) if the surface area
Ste of the transm ssion signal electrode 311 is
2x10-3 n2 (having a dianmeter of about 5 cm and the
spacing dte is 5x10-3 m(5 m): Cte (8.854 x
10-12) x2xl 0-3/5x10-3 X3.5 [pF] ... (10) Equation (9)
holds in the strict sense in the actual physica
phenopenon when the relationship of Ste>>dtet is

2 SAPRSHT AL Edtfatidh GESPERPpFAKR Nt | SPMBIds atd eg; fedium

| . 15 t ted of the t i SSi
Pra e Rilad Sk 518 TG e Se Bt A eu hel ow
If a 37 digg aving]a radius of r mis placed in

spdeke =€ % anfk] C F fer(®9 bet ween the di sk and
the space is term ned fromequation (11): C = 88r
[F] ... (11) The comuni cation system 300 nmay be

pl &xpchtiont HO)aiis kaowntde i elrekibe ¢onrstapérinime a

air may be approximated by the dielectric constant of
capaelitansd of frarad ledapidatesi orEqueftdreend®) ehedtisotdeud12

IS a conductive disk having a radius of rgt=2.5x10-2
when (hes RafRllede Pdagsei have ethargpm®l B regr nedopeverie even

N 1 SSi f I de 312 dth [
L2 (e R dd s g CeRest Bl Hobd T Waddk POR® (195 FrovPbw

,eq&gtf%H“¥§)Oﬁo%%lkbtcﬁgkg g&éﬁ%éﬁ%%g%%%ézigx%gézresult.
Equation (9) is thus used herein. In equation (9), &
represents a dielectric constant. If the communication
system 300 is placed in the air, a specific dielectric
constant &r is approximately 1. The dielectric constant g is
considered to be equal to the dielectric constant €0 of the
vacuum. The capacitance Cte 314 is expressed by the
following equation (10) if the surface area Ste of the

transmission signal electrode 311 is 2x107° m? (having a

. diameter of about 5 cm). and the spacing dte 'is 5x107% m (5

mm) ;
Cte = (8.854 x 107**)x2x107%/5x10™° =3.5 (pF]... (10)
~Equation (9) ‘holds in the strict sense in the actual
physical phenomenon when the relationship of Ste>>dtet is
-satisfied. Equation (9) approximately holds herein.
Capacitance Ctg 315, constructed of the transmission

-reference electrode 312 and space, is described below. If a
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X1.8 (pF) ... (12) |If the reception signal electrode

321 and the transm ssion signal electrode 311 equa

to each other in size and have the sane distance to

t he conmuni cati on nmedium 330, a capacitance Cre 324

constructed of the reception signal electrode 321 and

t he comuni cati on nedi um 330 equal s the capacitance

Cte 314 on the transmtter side, nanely, is

approximately 3.5 pF. If the reception reference
ectrode 322 .and the transm ssign reference

el
UEKBPTORL BTFUHRIOT G TeAChP OERAr LR PRACE, 2
capARAELHA0CE £ ey SARLENCLRE §1. 1 Ne q (eeeRLLeD

IS
erence electr Space equals the

de€apRtht@ntforitddn 3k .onnanely, s approximtely 1.8 pF.
A 38 conbi ned capacitance Cx of four capacitances,

nanely,geet e [B4, Qg 315, Ce 324, and Cg 325, (i$)
determ ned using the follow ng equation (13) in view
of Bruatdromni4ptiOr sydt€h 300 @Gay beCplate gnlthe dirt
11+ 1 3.5x10-12 18x10-12+ 3.5x10-12 1.8x10-12 0.6
anflpfhe dielkerrigpconstapst p§, tix =0l 528 ke Thproximated

r oot - pean-square val ue Vrrns generated across the
by F&z%?égﬁe '%Ctg:étceFﬁPﬁéanEsPﬁgVi‘%ém & ol igtequat i on

tr%&ﬁ}zﬂ sqt N2 £ 8aUENeY L flad N 5140 304N, 313341 S
having a radius of rgt=2.5x107 m (2.5 cﬁ), the capacitance
Ctg 315 formed of the transmission reference electrode 312
and the space is determined using the following equation
(12) in view of equation (11):

Ctg = 8x8.854x107%x2,5x1072

~1.8 {pF] : cie (12)

If the reception signal electrode 321 and the
transmission signal-electrode 311 equal to each other in
size and have the same distance to the communication medium
330, a capacitance Cre 324 constructed of the reception
signal electrode: 321 and. the communication medium 330 equals
the capacitance Cte 314 on the transmitter side, namely, is
approximately 3.5 pF: If the reception reference electrode
322 and the transmission reference electrode 312 equal to
each other in size, a capacitance Crg 325 constructed of the
reception reference electrode 322 and space eguals the

. capacitance Ctg 315, namely, is approximately 1.8 pF. A
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root - mean-square value of the voltage Vtrns is 2 V and
the Rr323-1is 100 KQ Vrrnmse = Rr X Mrnms | Rr2+
(2nfCX) 2 1x105 x2 1051 (1 x )2+ 1

(2x7tx(1x106) x(06x10-12))2 O0.71 [M ... (14) - 39
From t he above results, a signal can be conducted from
the transmtter to the receiver using the capacitance
created with respect to the space. The capacitance of
the transm ssion reference electrode and the

%Ec gtlon el ectrode with respect to the space can be
CORPARPRCIRAGHANES §%afhi FSBF eCaPat HeaNtat PRSSY cGER

| e 0 e trgnsni t.t the receiver can
3l§6heéé 9fconnunﬁ%gf|85dr Fpag??ftﬁﬁ é%ﬁﬁﬁm 8§§ BFipfethe
£ol kARG CoqidialEPah ¥gey! b1 LCE TSR 1P a3nd the
receiver are coupled to each other via
comuni cati on nedijum The communi cation system may be
phyGi= 5illustrates a
cal cul atilon ,nodel flparanéters generated in the

comuni gag 3hc§§§ eprehen g above- descri bed

comuni cat i-on temis actually physically
constructed. A comruni cation system 400 includes a
transmtter 410, 1

i 1 : 1 1

3.5%10-12 " 1.8%x10-2 T 35%10-2 T 1.8x10-2

~0.6 [pF]  --(13)

More strictly, Cx=0.525 pF.

The rootumeanesqgare value Vrrms generated across the
Rr323-1 is determined using the following equation (14) if
the frequency f of the signal source 313-1 is 1 MHz, the
root-mean-square value of the voltage Vtrms is 2 V and the

Rr323—1 is 100 KQ:

Rr

“ Vs = X Virms

1
R 24‘__m_______
/ r (27 fC,)

5
1X10 )

-l 052 1 .
/( 10+ (2% 71 X (1% 106) X (0.6 % 10712))?

=0.71 [V] - (14)
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a receiver 420 and a conmuni cati on medi um 430. The
comruni cati on system 400 corresponds to the

comuni cation system 100 (al so the equivalent circuit
200 and the comunication system 300), and is
basically identical to each of the conmunication
systens 100, 200, and 300 except paraneters to be
anal yzed. In conparison with the comunicati on system

300, the transmitter 410 corresponds to the
er 410,

trap§g%téﬁg a:%% I%stqz transmt a
transm ssion &1 gnaic &ré&Ct r 8d81 913! - Cap P GaevssRbs frem
1 SSi ' lLectrode 3 a__transni ssi on
e FPSREELEE O MR bdiRas iy Sapdd it

cribasanivesh OFe sl & anRC Rl %?EEQQe 312, and a signa
source 413-1 corresponds to the signal source 313-1.

. TheTheosipearitab2@ o@r EREPOAGSsHh s e eFRIrkate320ect Rode
the receiver 420, a reception signal electrode 421

angoihespereist tan tdleateoept wahh segpatt et @At dPadlcafl be
reception reference electrode 422 corresponding to

Crepked etbpinasif ridf @veddabdreatrbde Bo@atiorRof2®ath

189 rgi ongélto the Rr323-1, and a detector 423-2
%on § FrERETdELEE L BR3Pl oreagiy edo miinRERE PBA

ﬁﬁ&ﬂ 0 I.I onds to the co i.catj.on nedi um
C°330.H%ﬁ§ﬁ%55%ﬁéﬁgﬁglﬁ erﬁ%ﬂfﬁg%%?ﬂggg#m% &haBFEance

& &re bl Pat ]SS ' | .el ectrode 41
e e R e S 8 BpdiTea
‘toCapaci dange vahe thdlbouh 8 COMUN LRI 0N Syst em 300.

A capacitance Ctg 415 of the transm ssion reference
el dtter cdmmdh 2cat Ldn regpeet Ma® be physically constructed.
Fig, 5 illustrates a calculation model of parameters
generated in the communication system when the above-
described communication system is actually physically
constructed.
A communication system 400 includes a transmitter 410,
é receiver 420 and a communication medium 430. The
communication system 400 corresponds to the communication
system 100 (also the equivalent circuit 200 and the
communication system 300), and is basically identical to
egch of the communication systems 100, 200, and 300 except
parameters to be analyzed.
In comparison with the communication system 300, the

transmitter 410 corresponds to the transmitter 310. In the

transmitter 410, a transmission signal electrode 411
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space corresponds to the capacitance Ctg 315 of the
comruni cati on system 300. A reference point 416-1
representing the point at infinity as an inmaginary
point viewed fromthe transmtter 410 corresponds to
the reference point 316 of the conmmunication system
300. The transm ssion signal electrode 411 is a
circular disk electrode having an area Ste n2, and
arranged at a | ocation spaced fron1the connunication
0O by a small distance dte m

A
| Cotqgﬁlﬁg?%é@%% R riicEIEsdenr %a@nﬂllzelr%ctan%d@ éll a

b SELBIo8 el R 09 0 118 0
trQﬁEM@§§héﬁm%éfgf§Hd l%g@?@heeﬁfftgﬁgféit é&@q tB8rce

comruni cati on nmedi um 4 correspon

416apagbt oA L t33he0ki ?hsl COMR Cid.0n SYgler3@fver
A capacitance Crg 425 of the reception reference

42| ectragerd? twi tther egpettret 032G pack alid espRendsrt 020, a

the capacitance Crg 325 of the comrunication system
regeptign resfaradn cd qesirntie4281 Icoy mpymeei itwg the reception

inary point at infinity fromthe receiver 420 in

Sl%%geek‘?ﬁtrré?&o@@ért & f-‘ﬁ@epé*@i eirfenmian <dsztrefiet f22

tem 300, Th t |
cobPERPHHE 3D Eoa EPPELL ThASEATAR Ao ArEa%8t: S o

B lapoin A R e

coF BRI SIANEe toelt?l‘ét bRdecfeR 3§3-ai SO 18 L ideaith@l 9k $5n medium

having a radius of rrg
430 corresponds to the communication medium 330.

The parameters are now described. A capacitance Cte
414 between the transmission signal electrode 411 and the
communication medium 430 corresponds to the capacitance Cte
314 of the communication system 300. A capacitance Ctg 415

of the transmission reference electrode 412 with respect to

-space corresponds to the capacitance Ctg 315 of the

communication system 300. A reference point.416-1
representing the point at infinity as an imaginary point
viewed from the transmitter 410 corresponds to the reference
point 316 of the communication system 300. The transmission
signal electrode 411 is a circular disk electrode having an
area Ste m?, and arranged at a location spaced from the
communication medium 430 by a small distance dte m. The

transmission reference electrode 412 is also a circular disk
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The communi cati on system 400 i ncl udes new paraneters
in addition to the above-descri bed paraneters. For
exanple, the transmtter 410 includes as new
paranmeters a capacitance Cb 417-1 created between the
transm ssion signal electrode 411 and the transm ssion
reference el ectrode 412,.a capacitance Cth 417-2
created between the transm ssion signal el ectrode 411
and space, and a capacitance Cti 417-3 created
n e trapsm ssion reference el ectrode 412 and
h%ﬁygggonﬁéﬁﬁggt?gnrﬂ%d?Unw430. - 42 The receiver 420
| nchidese ag; eW PRAMBLALS 2, £4pACI tance @l ézi_ 1 424
created between the reception sigha dl%ectrods 42

be@chhent e6epeh O b &firRNCe18LecLh0UE2 200 d &he
capacitance Crh 427-2 created between the reception

cogingnatatgbeatediion 420 andreppefdsand enéapatidianeeeie
427-3 created between the reception reference

32¢| et theecarpumichttive systemnNBOAt | o cmshaima43@. CFhed2s
conmuni cati on medi um 430 includes as a new paraneter

of tRgphRFERntR GrATATENcEesledt bedaed?? thieth respect to
comuni cati on, nedi um 430 and space. The conmmuni cation

SPREG UM 3P HEY &P &MEcCAPREH F7RST Stithc¥ W&fetditng on
coBiI T TU R oohe YA IOy o,
oL i ST SAAROTHN S8 O i Y,
reCOIWRII £70 1101 P4 P00sPbndd Jto Thed LARACHLRNESint 362

responsi ve
of the communication system 300. The reception signal
electrode 421 is a circular disk having an area of Sre m?,
and arranged to be spaced from the communication medium. 430
by a small distance dre m. The reception reference
electrode 422 is also a circular disk having a radius of rrg
m. |

" The .communication system 400 includes new parameters in
addition to the above-described parameters.

For example, the transmitter 410 includes as new

" parameters a capacitance Ctb 417~1 created between the
transmission signal electrode 411 and the transmission
reference electrode 412, a capacitance Cth 417-2 created
between the transmission. signal electrode 411 and space, and

a capacitance Cti 417-3 created between the transmission

reference electrode 412 and the communication medium 430.
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to the dielectric constant (not shown) is also
created. If the communication nedium 430 has only

di el ectric constant wth no conductivity, a

capaci tance determned by a dielectric constant,

di stance, length, size and location of a dielectric
material is created between the transm ssion signal
el ectrode 411 and the. reception signal electrode 421.
It is premised that the transmtter 410 and the

I 420 t b di st f h
o T alesivelt 125" EERARRP Ve CIRIpEATG ERGr Bbet woen.

cab%c&bgncé é%% 4§fﬁﬁmHF%aggdnB@EWeﬁégﬂ%ig%%%ﬁ%egg sig?%%

el ectrodes may need to consi dere ng on

elpeskbionall ralBtineNsBIERpef chNee r&l &fdd QRS cirBakhg22, 2
transmtter 410 and the electrodes in the receiver

- capafitancacar davee wirkhtthebeoneapttHY edcewsliyn signal
di scussed. Operation of the comrunication system 400

elgftFpde &1 enddepeciehednbehonaprst tpradee Cirii d27-Aesredted
force. Figs. 6 and 7 illustrate the relationship

- -bepeetRetNeiEQePides Ardebenvrenl eelirade ddés anAdthae
conmmuni cat i on nedi 430 in the transmtter 410 in the

CORGHIL A Tt gﬁd§9§tggb400 using the electric lines of

f Ei ] ' A
orfife JEhflnOcll A0 AR ey Lbustrates a,

distribution o Ic |1 nes

paFORBY GAlRR TRdhED dr0s32nPlayied: LLRGLLAPFEI ssion

signal electrode 411 has a positive charge (is
copehidaglon eeangRdizvhihe dfce 1 ameMceanniteEesence

el ectrode 412 has a negative charge
medium 430 has an electrical resistance depending on size
and material, thereby including as new parameters a
resistance Rm 431 and resistance Rm 433.

If the communication medium 430 contains not only.
conductivity but also a dielectric constant in the
communication system 400 of Fig. 5, a capacitance responsive
to the dielectric constant (not shown) is also created. If
the communication medium 430 has only dielectric constant
with no conductivity, a capacitance determined by a
dielectric constant, distance, length, size and location of
a dielectric material is created between the transmission
signal electrode 411 and the reception signal electrode 421,

It is premised that the transmitter 410 and the

receiver 420 are spaced apart by a distance far enough to

‘neglect mutual capacitive coupling therebetween. If the
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(is negatively charged). Arrow headed |ines represent
electric Iines of force, and the direction thereof
| ooks toward the negative charge fromthe positive
charge. Each electric |ine of force does not suddenly
di sappear in the way thereof, and reaches an object
havi ng an opposite charge or an inmaginary point at
infinity. Electric lines of force 451 represent ones
that termnate on the point at infinity from anong
: ectri li f rce di romth

e Ee s o A BREcpP o EEAEE A B Reert faabe

cobbibiered dipedBRIELYNEHRNSsitNaha PrddiftalR Bt BE the
point at infinity and termnate on the transm ssion

eleetevdaceir! et rodeshiZtcll @Chrigd | imeslict rbareei458he
represent ones that are directed between the
refearshi 430 onirsiageairdeheet wotle 4 @urdheidte pireaisosdgi on
.reference el ectrode 412. As shown in Fig. 6, lines of
dipgrgerdoriginate or terninate on each of the
el e tro%es inf tge transmtter 410 that ispositively .
or TEga8I §t chif ged™MuRdfeR tdiady SYSGeRoAO8f o8l BRI it 1s

' f, f i:S. ' . b t [ . h
ool g dips s, ELStRLIen by e Sias o cach
7 &l peddQdes bl QethgbﬁgﬁWﬁv‘f@ér{[ Béfllelcltgg%gtngﬁﬂte}ggtween

distribution of electric lines o orce

e 1 EOPIBHY L AnORhBe dbmMLAB0a t fon PARASE @30Seh tRethe
transmtter 410. Since the conmmunication medium430 is

treghosdter ¥A6 tinanbeai ssieinSegiain s§iseetr ade 4dilng the
coupling therebetween is intensified. Mst
electric lines of force. :

Fig. 6 diagrammatically illustrates a distribution of
electric lines of force witﬁ no communication medium 430
employed. The transmission signal eléctrode 411 has a
positive charge (is positively charged) while the
transmission reference electrode 412 has a negative charge
(is negatively charged). Arrow-headed lines represent
electric lines of force, and the direction thereof looks
toward the negative charge from the positive charge. Each
electric line of force does not suddenly disappear in the
way thereof, and reaches an object having an opposite charge
or an imaginary point at infinity.

Electric lines of force 451 represent ones that

terminate on the point at infinity from among the electric

lines of force directed from the transmission signal
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of the electric lines of force 451 having term nated
on the infinity point now becone electric |ines of
force 461 term nating on the comruni cati on nmedi um 430.
The nunber of electric lines of force 463 term nating
on the infinity point (electric lines of force 451 in
Fig. 6) is now reduced. .A capacitance (Cth 417=2 of
Fig. 5) with respect to the infinity point viewed
fromthe transm ssion signal electrode 411 decreases,
and a capacitance (Cte 414 of Fig. 5 wth respect to
 elefpgredaméihl catEbactedi ddné30oEnfoeasess2 | repred®nt ones
practice, a capacitance (Cti 417-3 of Fig. 5) is also
thgtesshyinataedh e RoiaksaAtssnEANE bY crrth e wliggtrogd the
c 412 and, the onnunigﬁﬁion medi um 430, but, negl ected
TREFBI IS LA T R T 4% HRETEREE s Faw, FHRFTHifbdr nRSoPE

ChLELC ' of far riginating on.a cl osed
T Lo YIRS SRR L
traHEH 8681 Sh A Vfled Bt roqaNE1 i Sa 0t 1%@; f&gn%?r%iggion

charges external to the closed surface S n
- re€BRERES SI&cFRsLt oW t AENshban Closedy. s3irfideesSert he
foll owi ng equation (15) holds: N= qgi [Lines] ... (15)
foreds wheiginatiess an tierhégete and @asiare e gilecepbassnis
an anount of charge accunul ated in each el ectrode.
- theghmenopl tus) 4Ehdwstt st pelséttirietyl bneseogdtforlge charged.
originating fromhe closed surface S of the

‘The  dh3hg 4 toipsiafn gl eeb sie r bires1af  forcejdiseAptAEEIBGd by

t he, charges present in the closed surface ) )
the size © eaé% éiectro e, .an éhe positional relationship

of the electrodes.

Fig. 7 diagrammatically illustrates the distribution of
electric lines of force when the communication medium 430 is
placed closer to the transmitter 410. Since the

communication medium 430 is close to the transmission signal

-~ electrode 411, coupling therebetween is intensified. Most

of the electric lines of force 451 having terminated on the
infinity point now become electric lines of force 461
terminating on the communication medium 430. The number of
electric lines of force 463 terminating on the infinity

- point -(electric lines of force 451 in Fig. 6) is now reduced.
.A capacitance (Cth 417-2 of Fig. 5} with respect to the
infinity point viewed from the transmission signal electrode
411 decreases, and a capacitance (Cte.4l4 of Fig. 5) with

. respect to the communication medium 430 increases. In
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S and that all electric .lines of force entering one

| ocation fromoutside the transm ssion reference

el ectrode 412 also exit fromanother |ocation. The

comuni cation nedi um 430 may not be grounded as shown

in Fig. 7. According to the Gauss |law, charges B are

i nduced on an area 472 of the communi cati on nedi um 430

near the electric lines of force 461 through

el ectrostatic induction, because there is no source

for .charge in a closed surface 471 near_the
PLEGGhr cat FRRCAELARR 4831 4ATr8t af Fide Sanisurmlsef

e t he communi cat.i on nedi um 430 renmai ns
P b O s B AT A BFe el SRcigg des 448, and

r : :g%@ I b pt.e fr.amthe
th%h%?gggglﬁépgégqﬁi uceg%?ﬁ %ﬁtagég9§€€g%uﬂﬁﬁ%ﬁ§'the
ar eRcddZiieArddNGhel BRuSHAL GRS QR @l hC ol Q;écﬁ’h
force 464 caused by the charges 4 originate fromthe
liokesefl sordacer ihatifigeonl ahgeel e COFaNNLCAt bglals
- _nmedium 430, the nore the charges 4 are spread, and
alihehanges erontivelneivarige tiensibyedhesunesce Fhelivideteby of,
electric lines of force per unit area is also
andodficeet FHedeirni eherans nedternaBo;o jthea ciestdct
Sucgnduq%or, bec?ggse uiEotentiaI on the entire body
FhaFRot - beldads €6 ISEha BrBpeFest ofititHa fder gdpsed
or,, and.has .a substantia ni,f orm char ge
Su%@%%??% gﬁ“iﬁ%ﬂg%??Pg %8ﬁ§€i?? i%@qgﬂﬁﬁhnication
medj umd3Qis a dielectric material having . a
resN%t‘%m: Qihd Limesér of-- él&ctric lines of force is
i=1

where i is an integer and a variable gi represents an amount
of charge accumulated in each electrode. Equation (15)
shows that electric lines of force originating from the
closed surface S of the transmission signal electrode 411
are determined by the charges present in the closed surface
S and that all electric lines of force entering one location
-from outside the transmission reference electrode 412 also
exit from another location.

The communication medium 430 may not be grounded as
éhown‘in Fig. 7. -According to the Gauss law, charges Q3 are

induced on an area- 472 of the communication medium 430 near

- the electric lines of force 461 through electrostatic

induction, because there is no source for charge in a closed

surface 471 near the communication medium 430. A total
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reduced dependi ng on distance. If the conmunication
medium 430 is a dielectric. material having no
conductivity, the electric lines of force are

di spersed and directed through polarization. If n
,conductors are present in space, a charge Q in.each
conductor is determned using the follow ng equation

(16): noi=7 (c;; xv) [C ... (16) where i and j are
integers, and i represents a capacity - 47 :
coefficient of a conductor i and a conductor j, and

amgaptbef clongicderfedhas cloamungcahios anelipmo@8iot yeasias
capacitance. The capacity coefficient is determ ned

unghapaey RIGHES he cpEBRILEAkRLoR arediwhdRi0p i6f npke

con%ugtor . The ¢ pacitﬁ coefficient Cii_is a

ITEHPLET t and¥ T HESt Eqng cFBerti?Eﬁﬂ%thMﬁ¥ﬁmrEgﬁeEPafﬁeS
S e ther, G L=C.i.-Ln _eguati (16), .

Q3s§€§ige%‘}“€%gn%°g§°é‘d a09f aéfgsl 3F§| ??y%‘?e CaEEs: & 7R PRABHAS

tnbOchiBids Qfy ! N@184ReEROTLEEON AT Ie4 TH8sEhabgeLhL
any conductor of interest I1s determned by a total

chatgeofo4 pradueks ok reapagkt ansedaivaarecanduct ghs and
a voltage in each conductor. Paraneters related to

- laFggr thantmaguateohoblfiddane 43l idred mazebehewch&pges Q4
exanple, QL represents a charge induced on the

- arerpitidbsiapd shgnamadlert thelechiige @@nsiéeprbsennssa The
charge induced on the transm ssion reference

nupberiGhofdestriciinrepr eSehPsca RSFargd ti AgEE S orl P

reduced.

The communication medium 430, if a perfect conductor,
becomes ‘equipotential on the entire body thereof because of
‘the property of the perfect conductor, and has a
- substantially uniform charge density on the entire body. If
the communication medium 430 is a dielectric material having
a resistance, the number of electric lines of force is
reduced depending on distance. If the communication medium
430 is a dielectric material having no conductivity, the
electric lines of force are dispersed and directed through
polarization. If n'conductors are present in space, a
charge Qi in‘'each conductor is determined using the

following equation (16):

j=

where i and-j are integers, and Cji represents a capacity
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conmuni cati on medi um 430 by the transm ssion signa

el ectrode 411, and 4 represents a charge, equal to
and opposite fromthe charge 3, on the comruni cation
medi um 430. V1 represents a voltage of the

transm ssion signal electrode 411 wth respect to the
infinity point, V2 represents a voltage of the
transm ssion reference el ectrode 412 with respect to
the infinity point, and V3 represents a voltage of

t he .conmuni cati on nmedi um 430 with respect to the

COPRELAL BT pof i . CAEDGEepT dsahelsaacerpiriay Jooehf ehgnbe

n the transm ssion signal el ectrode 411
conﬁég?ﬁ%g gﬁ%‘?ﬁ%%lt&? refmer BHBBe’é%écﬁ FH&EappsLtange.

f
rRCBASIEDL? Sou SR CORLLLELEN DL 55D Uoes anc

poSQENYRA Catd Ot BRI 430cnClaon b8P ESENt S EQPQE!LE% de

coefficient between the transm ssion signal ectr

codfiianehspaicie,isC25 ckpREEEENES &f CaRaAGidniuceeef fi cteatr
bet ween the transm ssion reference el ectrode 412 and

witharespegid (€85 peep:. es@ntshar capaptd)i codahf iequention (16),
between the comunication nmedi um 430 and space. The
a ghakee cmmosedetodr g pédral bhy tdie dwiduwstiong equinpem to

% 'ﬁ%h Cl3 x V1 (C (17) More strictly, equation
WO% 7% |Sdlpﬁépé’c?a£ﬂ%npﬂfr€aple Si g éhééasnaft@rm

cofieft Mo SR RIS LA 81 05 o cgaraen (1),
pré&&%@s &%ﬂéﬁﬂdaﬁtéﬁlé bétﬁ%@%‘%ﬁ%édg%ors and a voltage in
each conductor.

Parameters related to Fig. 7 and equation (16) are
defined as below. For example, Q1 represents a charge
iﬁduced on the transmission signal electrode 411, QZ |
represents a charge induced on the transmission reference
electrode 412, Q3 represents a charge induced on the
communication medium 430 by the transmission signal
eiectrode 411, and Q4 represents a charge, equal to and
opposite from the charge 03, on the communication medium 430.

V]l represents a voltage of the transmission signal
electrode 411 with respect to the infinity point, V2
represents-a voltage of the transmission reference electrode
412 with respect to the infinity point, and V3 represents'a
voltage of the communication medium 430 with respect té the

infinity point.’ Cl2 represents a capacity coefficient

- 48 -




@B =Cl3 x V1 + C23 x V2 + C53 x V5 ... (17') To
apply a large anount of electric field to. the

comuni cation nedi um 430, the charge B needs to be
increased. To this end, the capacity coefficient C13
bet ween the transm ssion signal electrode 411 and the
comruni cation nmedium 430 is increased to provide a
sufficiently high voltage V1. The capacity coefficient
Cl3 is deternined by only shape and positiona
relatlo shj rel ated el ectrodes. The smaller the

betiega t ?ng Tt s19nad einetepdet4bbedd 4he t he
f f th | d t he high

cpRHELLlE, LAELNG, AL eas ot hbe, ) oaf 1 odeey, i aher

caﬁHEEt§' 86‘&%&’1&&& ‘Méet%e‘éhe\é‘ﬁ %QH},}Q?%OD”{' it

pointT A voltage is provid ween NS ssi on

elstgpadie e&ﬁptérﬁﬂecrﬂelleoﬁﬁdnwstiéﬁr}ﬁéﬁﬁﬁh Ofso,r @48r ence
el ectrode 412 by the signal source on the 'transmitter

regifsemrios @ cafddiddyericky¥ it gént abdageedt G RPREALsmMBS8on
viewed fromthe infinity point, the behavior of the

' Slﬁﬁ@hsﬁ%@i@ﬁq efldr emdespheet rote Y dmramises capacity

ortant. If the transm ssion reference el ectrode 412

copPicignninatsianm the sraesmigriiatherafrenrnvies silentsodmad 12
SIS g Japtibbsten Ly larde, e sepaclly .,
‘th%ge C|g%£lqé9% thﬁgo gﬁ&“ﬁ£%§%5§gafg?bey val ues and
18 ST SR Bl AL s
(17):

Q3 = C13 x V1 [C] e {17)

More strictly, equation (17) should be equation (17').
Since a second term and a third term on the right side of
equation (17'), namely, C23 x V2 + V53 x V5 are. small in
equation (17'), equation (17) is employed here.

Q3 = Cl3 x- V1 + C23 x V2 + C53 x V5 e (177)

To apply.a large amount of electric field to. the
~communication medium 430, the charge Q3 needs to be
increased. To this end, the capacity coefficient C13
‘between the.transmiseion signal electrode 411 and the
- communication medium 430 is increased to provide a
sufficiently high voltage V1. The capacity coefficient C13

is determined by only shape and positional relationship of

related electrodes. The smaller the mutual distance between
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voltage V2 of the transm ssion reference el ectrode
412, and the voltage V1 of the' transm ssion signa
el ectrode 411 becones smaller. This process is shown
in Fig. 8. Atransmssion reference electrode48l is
coupled to neither conductor nor the infinity point
because of the small size thereof. The transm ssion
signal electrode 411 creates a capacitance Cte wth
t he communi cation nmedi um 430 while also formng a
capacitance Cth 417-2 with respect to space. The - 50
the FhGGtERErsn #edi the dsoraate dhes fendng aperd 3 arfc eh@m
ect. to ace. Since the capacitance Cte

32 with
‘el}f%,rvgtdﬁéf gg%g*&r?%%et IFPEFiZa8RE PRECReDaci T ltage

4 t Q. the .t i ' I
Vel B S A e R ooy SRv S P ehe

electro

in¥ahiagep8esur S betymend e %&5@93@38&&%(@% qnal

el ectrode 411 and the transm ssion Teference

‘trehestiseten 4d2gnaAl |Arge rauRl 105n8NERI Ve #ah srfi€QUioed
to vary the voltage of the capacitances related to

refreencanshéstsraie dilgnaly ehectigdel 44durdi nge thize

capaci tance of the transm ssion reference el ectrode
tragsmif iRt nhl®r sifgrale sofféeidnBly higlsmmlltagehéo appear
‘whvolta%e $f the transnm ssion signal electrode 411
a2 TR A0 thQQ't&ﬁdlﬁflvéFVaeélEﬁanﬁ@aéﬁﬂﬁWéogiQﬁakbe
trSRNLEE 413-1 ears on the sjide of the transm ssion

7 _e%%r ence. eﬁeefgefrfeél&? igf.c%fﬁﬂ@_e? 2IRECHHE LFRASHPEST on

si gnaly el %&%EQﬂfsé%%n”RQfe§5%éé”éfyc %%Hgahlbniglze and

the transm ssion reference
infinitesimal in size, and the transmission signal electrode
411 is sufficiently large, the capacity coefficient C12 and
the capacity coefficient C25 become small. On the other
hand, capacity coefficients €13, C15, and C45 have large
values and are electrically less variable. Most of voltage
difference caused in the signal source appears as the
voltage V2 of the transmission reference electrode 412, and
‘the voltage V1 of the ‘transmission signal electrode 411
becomes smaller.

This process is shown in Fig. 8. A transmission

- reference electrode 481 is coupled to neither conductor nor
the-infinity_point-because of the small size thereof. The
- transmission signal electrode 411 creates a capacitance Cte

with the communication medium 430 while also forming a

capacitance Cth 417-2 with respect to space. The
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el ectrode 481 may be sufficiently large. The
transm ssion reference el ectrode 481 increases the
capaci tance thereof wth respect to space, thereby
becom ng electrically less variable. Al though a
sufficiently high voltage V1 is generated on the
transm ssion signal electrode 411, capacitive
coupling with the comuni cati on nedi um 430 becones
weak, and no sufficient electric field cannot be

$@$Ihed._ln a bal anced operation, the transm ssion
CHERYEREd on. mediup) £3¢ roma tnceftheabhpapt tvice$ma 432 with

sufficiently high voltage while applying an electric

TRBEST FEAIPFER" { oT iR CAPPSHS PRGN Mol 4, the
1 SSi S} Qe I rode to.the co jcatio

cApeRiTERes CoPLONT e iRty R B n ety e,
rilted B8 AEELESndHUS ; 5§l atl ' tugen the

elegtrodes ~of theJ?eégﬁbgpsffg g%éggﬁgagdﬁﬁbgﬁghtion
preedii A8y i Tafddl: ErenlhE bNGbALLYe POEAlrNYetween the
_ _hnecessarily neans a physically [|ong distance point.
transpiasiouesidrieel iatfdatirbyepailnt amaytihe tpimeadsinnt he

space surroundi ng the apparatus. ldeally, the
refREPAFE ye potttodss 418l abllprgeabheunt abldrageyi st he

entlrg system In actual application environnents,
refBi 58 ekt e¥3 1y thenved§RIBoREr tReuERA Gl ffsesr related to

thgeggggtlgdssiinc elsect ri,c iggl ia ceg such_as illum nation
Appar at ises 9% Sr8&dntlePErofe S1F i SAME ithet he noi se
akls,0ut sl f.r acy.band _the signal source,uses

e Rt el Soned e HRESY LB Cr ey YRectBLC ot

facing a signal source 413-1 is small, the voltage of the

transmission signal electrode 411 varies little, and a
voltage change of the signal source 413—1 appears on the
side of the transmission reference electrode 481.

Conversely, the transmission signal electrode 411 may .
be infinitesimal in size and the transmission reference
electrode 481 may be sufficiently large. The transmission
reference electrode 481 increases the capacitance thereof
with respect to space, thereby becoming electrically less.
variable. BAlthough a sufficiently high voltage V1 is
generated on the transmission signal electrode 411,
capacitive coupling with the communication medium 430
“becomes weak, and no. sufficient electric field cannot be
applied.

In a balanced operation, the transmission reference
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| evel . Fig. 9illustrates an equivalent circuit of the

comruni cati on system 400 of Fig. 5. Like the

relationship .between. Fig. 2 and Fig. 4, a

, comuni cati on system 500 of Fig. 9 corresponds to

t he conmuni cati on system 400 of Fig. 5, a transmtter

510 in the communi cati on system 500 corresponds to

the transmtter 410 in the comruni cati on system 400, a

receiver 520 in the conmuni cation system 500

corresponds to the receiver 420 in the communi cation
elegdrafr aprefenbly Pooyidesnaesufbiciemal 530.ghn vohsage

thgnnunigation system 500 . corresponds to the ,
combRP tat PO hedianh 4o TR theeTe o fiCaCoBRUE) R ERPDS
0 I ] Yoo sa.Signal .squrce 513-1 in the . .
et e Bafbldes e SiB8e1 SIBEPRRIS i 'y BRamgnrarion
me8QUhCe FHS-dranth tteiraBsAkt LET S10: gﬁeerglcgms%dEQQiUdgﬁd
an in-transmtter reference p%lnt 13- representfng
thgr sufiel Df Hhe @iff Ghkl relatibBshi@NSBlddN@ndnkl cdd3.0Es
Fig. 1, corresponding to an in- transmitter reference
"ofpbhat red@i R 428 gnd2thaotostiomdcd tiorFin@dibh. 430 in Fig.
Capacitance Cte 514 of Fig. 9 corresponds to the
S.capacitance Cte 414 of Fig. 5. Capacitance Ctg 515
correspogds,to t he capacitance Cpg 415 of Fig. 5.
Ref e ABE 1 pbEHt RO A - o e asEsar idyr peapsm Rhysirally
, ference poaint 416-1 and, 416-2, respecti vel
1obd S Bt hts1 718 Pt idtoriite (O TiRGtLApaLIt die be
-plé%ébf%%?%%@ %@Qé%‘&é?ﬁguéélhg the apparatus. Ideally, the

“infinity point is reliably stable in voltage in the entire

system. 1In actual application environments, noise entering
-through power source lines or generated in electric
appliances such as illumination apparatuses is present. It
is sufficient if the noise falls outside a frequency band
the signal soufce uses or if the noise is at a negligible
level.

- Fig. 9 illustrates an equivalent circuit of the
.communication system 400 of Fig. 5. Like the relationship
~.between Fig. 2 and Fig. 4, a _.communication system 500 of Fig.
9 :corresponds to the communication system 400 of Fig. 5, a
- transmitter 510.in the communication system 500 corresponds

to the tfansmitter 410 in the communication system 400, a
.receiver 520 in the ‘communication system 500 corresponds to .

- the receiver 420 in the communication system 400, and a
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517-2 corresponds to the capacitance Cth 417-2,
capacitance Cti 517-3 corresponds to the capacitance
Cti 417-3. Simlarly in the receiver 520, a receiving
resistance Rr 523-1 and a detector 523-2 correspond
to the Rr423-1 and the detector 423-2 of Fig. 5,
respectively. The receiver 520 of Fig. 9.includes an
i n-recei ver reference point 523-3 representing ground
of the circuit of the receiving unit 123 of Fig. 1,
corresponding to the in-receiver reference point
coppeciigh Eipe 23Q nidt WowempHnEcgticy  systemPdéi t ance
Cre 524 of Fig. 9 corresponds to.the pacitance Cre
COF55BPIET b0 SN I H RS P oM S4Em (4TS Gep s to t he
Cogﬁgﬂgéégggg S 425 Fig. 5. Reference point 22222-1

and 5 correspond to the reference points

ands #2641 ¥, ePeaYn4e! ¥oufaPagiancs, ¢l 324nlnitter 510
corresponds to the capacitance Crb 427-1; capacitance

ofCFlg . 52 7c@r 6 @sRORGS the Lhgn&Rpsehtance Lh 42Ke2,
~and capacitance Cri 527-3 corresponds to the
. trgppatttencEl Craf. Mi27- 3. isthudes |an iesistremdeter
conponents Rm 531 and. Rm 533 of the connection |ine
ref8peneR rrsigdn P 430 2 HerreseRE I esrqUINAI 3N tdved cRIEYUBE, of
aci tance Cm 532 corresponds to the capacitance Cm

thg3 PR B e é LoPht F586 bor RSS9 thean in-
ecASERENEE SN0t P S 8L gy snom 10
Fig. 5).

Capacitance Cte 514 of Fig. 9 corresponds to the
capacitance Cte 414 of Fig. 5. Capacitance Ctg 515
corresponds to the capacitance Ctg 415 of Fig. 5. Referénce'
~ points 516-1 and 516-2 correspond to the reference points
416-1 and 416-2, respectively. Capacitance Ctb 517-1
corresponds to the capacitance Ctb 417-1, capacitance Cth-
517-2 corresponds to the capacitance Cth 417-2, capacitance
- Cti 517-3 corresponds to the capacitance Cti 417-3.

Similarly in the receiver 520, a receiving resistance
Rr 523-1 and a detector 523-2 correspond to the Rr423-1 and
the detector 423-~2 of Fig. 5, respectively. The receiver
520 of Fig. 9-includes an in-receiver reference point 523-3
representing ground of the circuit of the receiving unit 123

of Fig. 1, corresponding to: the in-receiver reference point

223~3 of Fig. 2 (not shown in Fig. 5).
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The hi gher the value of the capacitance Cte 514, the

| arger signal the transmtter 510 can apply to the
.connection line 530 corresponding to the

conmuni cati on rnedi um 430. The hi gher the val ue of the
capaci tance Ctg 515, the larger signal the
transmtter 510 can apply to the connection |line
530.. The lower the value of the capacitance Cb
517-1, the larger signal the transmtter 510 can apply
to t.he connection |ine. 530. The | ower the val ue of

t he“2RAPALIIEhFoOR450E- Fige hd Farerspragidgndio the
r itter 51 54 can ly to the connection |line
capsg bkt éﬁ%r%%e"%aﬁcﬁ% Bt %ﬁeasab%%mﬁﬁgeféﬁ
< e r..si | the . tr miter 5 can
C%iaéﬁgo?ggtﬁéaggﬁﬁé f%%%apfgecggoagﬁh%Ehﬁﬁh@%gth%Eference

pod@packbanteatd 224 dieelspds” ¢85 | re f%gedfc%c ‘fbio\i?l'i: s

520 can pick up fromthe connection [ine
426eir engonzé+), txedhetde@Iyni cahpoRi PRidim43627Lhe

hi gher the capacitance Crg 525, the |arger signal the
corgespords 500 theamrapiack tapckr cabt h27-€bnnegtadcdr ahiceeCcrh

530. The lower the capacitance Crb 527-1, the |arge
O2drgnaPrinrekeitpeths2gapanitpnek Ch f420m2,hend
caconggctioQ:Lig%75 0. The lower the capacitance )

BT 5272, “the4'argEPTEFFRANCS nee ridieicp@acs zenceafiri

42PLgk up fromthe connection Iine 530. The |ower the
capacitance Cri 527-3, the larger signal the receiver

52Q5in3an Ak Ck - uR; fromd h@on@?d}{é%%tskgﬂséé?iaggomn T% of

hi gher the” recelving resistance he"larger

thei ghateddi®on Ne&ei ¥80 82Pr&aPom ko Whe R EREnces rRm 431
connection |ine 530.

and Rm 433, capacitance Cm 532 corresponds to the
capacitance Cm 432, and a refereﬁce point 536 corresponds to
the reference point 436.

The feature of the communication system 500 is
described below.

The "higher the value of the-capacitance Cte 514, the
-larger signal the"transmitter 510 can apply to. the

‘connection line 530 corresponding to the communication

- .medium 430, The higher the. value of the capacitance Ctg 515,

‘the larger signal the transmitter 510 can apply to the

+ ~connection line 530.: The lower the value of the capacitance

~Ctb 517-1, the larger signal the transmitter 510 can apply
to the connection line: 530. The lower the value of the

capacitance Cth 517-2, the larger signal the transmitter 510
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The | ower each of the resistance Rm 531 and the
resi stance Rm 533 of the connection |ine 530, the
| arger signal the transmtter 510 can apply to the
connection line 530. The |ower the capacitance Cm 532
of the connection line 530 with respect to space, the
| arger signal the transmtter 510 can apply to the
connection line 530. The val ue of each capacitance
- approxi mately depends on the surface area of the
C§He trodg tggreof. Generally, the |large the size of
EL AP EPr 608, CYME Bt rlingowdPer , The Lawess theneralue
: I I A . in_size, a capacitance

etween el ectrodes may also i

hes. 5 kbt rad,d I r.ad ' . ITES
e FO i LY ¥ R BT EES IO 59 e

el eThe Obsnear ardetapRicRednch ali-odss Nt %HehQa%_leim%Fngal
elements. In a high frequency region of the Signa

theorecei®as-320  dare piatkampt €rsmothé he€oibtMAIrENtine 530
circuit of the comunication system500 are

CogELEPANARRY tle thshicowmauinipetantemedite 30y t Thec hilgher

_thefficient communi cation. The use of. high frequency
Eal8RACHIARRR F 1% wecaphbet ARESeT o5 oAl ddiea receiver 520

, eac yelherehby easily mnjaturizing the_apparatus.

| ‘Caﬁhggégg%féﬁggl geac888§8¥fﬁﬂc£l??§§gLasTPPe&Q@ﬁéythe'

: Quer s, | he c Lcation system 500 worKks .

CaL%apaci tci:?/?fgagg)pzlt?i %Q, QEEET?% erSJr?r}ﬁ}f tglle Fﬁgeﬁygﬁuézﬁycan

piok tperrdu gl <3AHEER: 9431 dnd S5 et ergned Ry Lhe .
capaci tances. The resistance Rm 531, thée capacitance
cagavb8&hcarmdht Be7-2, the larger signal the receiver 520
can pick up from the connection line 530. The lower the
capacitance Cri 527-3, the larger signal the receiver 520
can pick up from the connection line 530. fThe higher the
receiving resistance Rr 523-1, the larger signal. the
receiver 520 can pick up from the connection.line 530.

The lower each of the resistance Rm 531 and the
resistance Rm 533.0f the. connection line 530, the larger
signal the transmitter 510-can apply to the connection line. .
530. The lower the capacitance Cm 532 of the connection
~ line 530 with respect. to space, the larger signal the
transmitter 510 -can apply to the connection line 530.

The value of each capacitance approximately depends on

the surface area of the electrode thereof. Generally, the

large the size of each -electrode, the better. However, if
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resi stance Rm 533 construct a |l ow pass filter because
of the location thereof, and the-characteristics of
the lowpass filter deternmine the upper Iimt of the
frequency. The frequency characteristics of the
communi cation system 500 are represented by a |ine
551 of Fig. 10. In the graph of Fig. 10, the abscissa
represents frequency while the ordinate represents
gain of the entire system The specific values of the
paraneters in the conmunication system 400 of Fig. 5

then§lereredamimitessloh scededsyipt ém Sboe ofa Mapacd tanee

b escrigﬁ% Fel&mn For the _conveni ence_ of explanatiaon
S-HE“BoRMERT LT DY St M 4067 5AES - t Hef EmfRiGYe FeYoATOP

. in.th ir. Each of th .
1ff¥§ge95599 S%E%fgéﬁgaéegggkgge %%ETegﬁexéﬁ%ﬁ$; EThe sizes

ransm SSi on Sign e Sm SSI on

ankeh8LBPESy Bh &L QIR %%Zthgh@léeﬁfgélénhfggﬂgﬁerminege

el ectrode 421 and the reception reference electro

tak2dgi Intdethe WEMEcabiroB18Mshes 400 is a circul ar
conductor disk having a dianeter of about 5 cm In

't helramuigihc friconesy gt ey 400 @f HHeg.signattheource 513-1,

capaci tance Cte 414 constructed of the transm ssion
thej pabtreg e tqfoddes eyuandlent conemit ot it nmedi um 430
COééorresppnding to cagacitance Cte 514 of Fig. 9) is

PR el JSISTE™ RECT BFF o RgrRERRA i téh AchdFvVEnlppedance
maflg S9UEL LOAGR) MebhchIE, °BER, DELIEED, (e oo o
hi%%??%?&%ﬂ%%&QTgﬁg%ugh4§9egeigg égﬁggiégﬂ%é'tg8p§géiée a
reactance, thereby easily miniaturizing the apparatus.

The reactance of a capacitance rises as frequency
- lowers. Since the communication system 500 works on
capacitive coupling, the lower limit of the frequency of the
»signal source 513-1 is determined by the capacitances. The
.resistance Rm 531, the capacitance Cm 532, and the
‘resistance Rm 533 construct a low-pass filter because of:the .

‘location thereof, and the:characteristics of the low-pass
~filter determine the upper limit of the frequency.

The frequency characteristics of the communication
:system 500 are repreéented:by a line 551 of Fig. 10. 1In the
graph of Fig. 10, the abscissa represents frequency while
- the ordinate represents gain of the entire system.

The specific values of the parameters in the

communication system 400 of Fig. 5 and the communication

A
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5x10-3 3.5 [pF] ... (18) The capacitance Cb 417-1
bet ween el ectrodes (corresponding to the capacitance
Ctb 517-1 of Fig. 9 satisfies equation (9). As
previ ously described, equation (9) holds well.when
the area of the electrodes is sufficient large in
conparison with the spaci ng between the el ectrodes.
Equation (9) provide a good approxi nmation to the
correct 57 wvalue of the capacitance Cthb 417-1 between
naI el ectrode 411 and the

the tr%§3n1s i.on
- SYSEEs mPYs Pén Fgfe? & defcEdPrgdecd 2y - anBoprigia des no
e EEEe e s 1%&6“0%2 % ooy orei By agn 480 and

tH@ek%&EhﬁchQ§oﬁ g&%n?&gﬁ%d ihfehd8 :ﬁpacgggh of

bet ween t he electrodes 'S capacl tance

thel TranbRapachh a0Leh AR R 18ktrbaal 4Fh 9. 8 t§an59ﬁls%lilc)ﬁt ed
as represented by the follow ng equation (19):

- reff8ré8bdeXelOeipyde {12% Ihedkechpifor s@@ﬁﬁﬂ[dmﬁbtrode 421
(19) If the spacing between the transm ssion signa

angd| gher peecRLiommE farencenwlirct abdend AR dinm4s30 i s
sufficiently small, coupling with space becones weak.

CO‘FHE“E%E%\%W%\Y]%‘@TUWOM-? 8 Céaputaraperdutpstiisk baving

iciently smaller than the capacitance
a Ef%mig% %% 112%6@‘C1e 514) and is thus set at
OnQD{QQLJ'JJMEunlcatlon system 400 of Fig. 5, the
capacitance Cte 414 constructed of the transmission signal
‘electrode 411 and the communication medium 430
(corresponding to capacitance Cte 514 of Fig. 9) is
- determined using the following egquation (18) in view of
equation (9) with the space between the transmission signal

electrode 411 and the communication medium 430 being 5 mm:

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

~3.5 [oF]  --(18)

Cte =

The capacitance Ctb 417-1 between electrodes

- .(corresponding to the capacitance Ctb 517-1 of Fig. 9
satisfies equation (9). As previously described, equation
(9} holds well:when:the area of the electrodes is sufficient
large in comparison with the spacing between the electrodes.

Equation (9) provide a good approximation to the correct
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capaci tance Cte 414 (capacitance Cte 514) as shown in
the follow ng equation (20): Cth=1t =0.35 [pF1l ...
(20) 10 The capacitance Ctg 415 (capacitance Ctg 515
of Fig. 9) created between the transm ssion reference
el ectrode 412 and space is determ ned as shown in
equation (21) in a simlar - 58 manner as in Fig. 4
(using equation (12)): Ctg=8x8.854x10-12x2.5x/0-2 1.8
[pF] ... (21) The capacitance Cti 417-3 (capacitance

i s considered to be equal to the

Va?&SaEf%t Ehg e %Eadfglsz?f)f Ctbafadiidnekvesm they tragsmipgion
pE. Th t f th

Sl%eggn%é%%%% r4elcqeia\1}1g1r %gf tSf"nﬁﬁb Salr%)rre i Siﬁgtcei net he

el2@fBHBNNES éﬁﬁ'ﬁ}quge rﬁgs EES% dd ¢4 R%e

configuration of the e ectr as s1 Ze and

diBBuBsicg POSiHd Y)inicspanrabyZede aérégbﬁmn%%%l% the
transmtter 410. Cre= I(:l,te35pl: Crb=Ct b=0. 35 pF

Eq@rhz&h h&D). 3> plsedCtg= @égéi:mﬁnél:theﬁdaﬁdl%gnﬁé pkbFor7-1,
t he conveni ence of explanation, the conmunication
Ifn’éa@mmg( &etmeeni bhel ehecE80ded i $. c8) |tﬁean

capaéltance Ctb 417-1 (capacitance Ctb 517-1 of Fig. 9) is

calculated as represented by the following equation (19):

(8.854 x10712) x (2% 1073)
5% 102

Gtb=

=~0.35  [pF] -~ (19)

If the spacing between the transmission signal
electrode 411 and the communication medium 430 is
sufficiently small, coupling with space becomes weak. The
capacitance Cth 417-2 (capacitance Cth 517-2 of Fig. 9) is
~sufficiently smaller than the capacitance Cte 414
- (capacitance Cte 514} and is thus set at one-tenth the
- capacitance Cte 414 (capacitance Cte 514) as shown in.the

following equation (20):

'.Cth=-%%e—=0. 35 [oF] - (20)

The capacitance Ctg 415 (capacitance Ctg 515 of Fig. 9)
created between the transmission reference electrode 412 and

space is determined as shown in equation (21) in a similar
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havi ng characteristics simlar to a living body of a
human body size. An electrical resistance of the
comuni cation medium 430 fromthe position of the
transm ssion signal electrode 411 to the position of
the reception signal electrode 421 (fromthe position
of a transm ssion signal electrode 511 to the
position of a reception signal electrode 521) is 1
Mb2, and each of the resistance Rm 431 and the
resi stance Rm 433 (each of the reS|stance Rm 531 and -
magger AE R arf}ce(‘ﬁﬁ”{%@q&ﬁtFPﬁ (b§) i's 500 k. The

h
ot 30 AT 05 pAZe S Celp ALt Pante o 532 of Cllg. 6y
0 ; I .
554 %ﬁfﬁfﬂ@%&)' g%?h éﬁ?ﬁﬁéqgﬁéﬁg%’cﬁ@ﬂ%ﬁ%ﬁ ral°f Fio:

9)hayi pgn&i dEd 4B ¥l ude to0End éé;@a’&it%rfdee%%nqxwi
10 MHz. Fig. 11 illustrates a waveformof a received

(capghatamse Gxb eqUl-l off Figul af i &Y pend0IomeEceR=0N85 pF.
paraneters. In the graph of Fig. 11, the ordinate
r Ppregmnagedevs| pdgeheappeaivay 420 ofseddivar 423 bf Rrig.
523-1) as a receiving load of the receiver 420.
2) (?E%e?%rl%zt@)‘eoﬁapﬁgmag)leraﬂ% imecheafgeinsad ttepr 458nt 5
represe ted by _both-side arrow headed I|ine

th%550Q51QQﬁftlff h& @éFSFﬁ?QﬁS (Richr @SeiSdé8 &Pgnal
. t..10 V.of diff b t th
molBP LAY T e o P haRY S5 % B (B oo Bk HUB e

trBYsAPldAf v @g t he received signal with an anplifier
det ect or 423 2) haV|ng arsufficient gain, a signal on

t h&re=Cte=3.5 pF

Crb=Ctb=0.35 pF

Crh=Cth=0.35 pF

Crg=Ctg=1.8 pF

Cri=Cti=0.35 pF

For the convenience of explanation, the communication
- medium 430 (connection line 530 of Fig. 29) is an object
having characteristics similar to a living body of a human
body size. An electrical resistance of the communication
medium 430 from the position of the transmission signal
electrode 411 to the position of the reception signal
electrode 421-(f£pm the position of a transmission signal
electrode 511 to the position of a reception signal
electrode 521} is 1 MQ, and each of the resistance Rm 431

and the resistance Rm 433 ({each of the resistance Rm 531 and
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transmtter side (signal generated by the signa
source 413- 1) is restored on the receiver side. The
comuni cation system descri bed above requires no
physi cal reference point..path, and perforns
conmuni cations using a conmunication signa
transm ssion path only. The comrunication systemthus
provi des conmuni cation environnents in a nmanner free
fromapplication environnents. The [ayout of the
el ectrodes in each apparatus are - 60 described
theelrewisThecel BrtFItles IFavye @if ieread kQnct TdScapacitance
thereof, and create capacitances with respect to the
- Crig dRRuRFeat $@ rbeet aimtied copaws i cabien spetivn &0l padt he
el ectrodes, are capacjtively coupled with different
sPé‘F@néﬁf‘gaCleé?%tfg“ &&@r &ti %@gby hebhsl Yt Rfapacitive

f I _of th | ectr
(ol e iéﬁ%wf:sr Gack P8l ety st waot o Fil o
.ougﬁgeg'é'gf%&%éi s§8n5 ﬁggﬁg %4 xfmum I lltude
exarrp e, to per rm e fl CI en conmmuni catl ons e

oft hevt adsdn ttffushty ardibhgugecei ver 420 in the
comuni cation systém 400 of Fig. 5, the electrodes are

ar reinged 1t d loeetrhbes f o1 kové Rgne YHdiat r@B8:ivdBesignal as
capaci tance between the transm ssion signal el ectrode
a nesulbpdef emudertieni patf onmew do A8 Qenchrieters. In the
capaci tance between the reception signal electrode
araph ghdihe ldom¥ligi 040l bAteretkRIFESABG Readltege
. __besufficiently high. The capacitance between the.
ap???ﬁsriﬂ sasq%’ﬁ% &PEr Bﬁé%3eile&§¥ ot 242 and $F56&VARE 1prd

o SBRRCH AR BS0NR0L DG L CE5RL P4 2T g encg el ggt rode

abscissa represents time. As represented by both-side
arrow—headed line 552 of Fig. 11, the ﬁaveform'of the
reéeived signal has about 10 pV of difference between the
~maximum value A and the minimum value B (peak-to-peak value).
- By amplifying the received signal with an amplifier

- (detector 423-2) having a-sufficient gain, a signal on the
transmitter side (signal generated by the signal source 413-
1) is restored on the receiver side.

The communication system described above requires no
physical reference point:.path, and perfofms communicatiocons
‘using a communication signal transmission path only. The
‘communication system thus provides communication
-environments in a mannér:free from application envirconments.

. The layout of :the.electrodes in each apparatus are -
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and space need to be sufficiently high. The

capaci tance between the transm ssion signal electrode
411 and the transm ssion reference. el ectrode 412 and
t he capacitance between the reception signa

el ectrode 421 and the reception reference el ectrode
422 need to be smaller. The capacitance between

t hetransm ssi on signal electrode 411 and space and

t he capacitance between the reception signal electrode

421  and space need to be smaller. - 61 Fig. 12
de3fdlgn Brdsv - 18Ehanel agB qddsuderat difFeremy ofiunctdibns

t(gfg%%rodeé.cThe | ayout of the electrodes in the
ranshi £1er &R sCIRHE L AGesW il ERBRACT ntFitde 12,

drRin 1 8L @G L L0 arely, .a trapsn ssion, si I
“e egfﬁggggé4%8§% %E{f%ﬁ§ 'ss 8ﬁer§P8Fé§%%£®ﬂécﬁpﬁde
- el22% roHesMRYAt 8590 t N1 f a¢ . angemngn
provides an in?%r-eféct pggﬁpgggaggﬁgnégfé%é%1%ngﬁgﬁ Sr
thielrabyi apthetiay o ndhnthicth chaci el 66t EOUSSi dd Miereos.
transm ssion signal electrode 554 and the
‘Ther dpgais spBntheferancedeel et andempbSb)adace@aeh for each
other.. Wen the transnmitter having this arrangenent,
elgREyodRet @b Ranagi t ivledot rodpded st edn timtemdekdosteheont .
o th%,connuni%%;ion medi um  For exanple, a casing 553
i s TCOMSESER 6t CROPARTE LM o i 1 eHith fomhRé caibon®i t S
onnected by .the hinge in a manner such that a
beEUFel T Aty o PR e Fe e, dedaphothe The
fRsh 1L 003, I el lul ar_.phone that can be
cof_oI ded at t%%ﬁg?t&gd?%a 1%é$’ert %eeiﬁee&tré’fjefh@re
arf%f@é?_ﬁﬁ/méﬁﬂﬂﬁﬂenQoﬁh@wfﬁ&cééﬁﬁgiiéﬂgyﬂ 7k Ehgac%gaﬁéé
e ip
between the transmission signal electrode 411 and the

communication medium 430 and the capacitance between the
reception signal electrode 421 and the communication medium
430 need to be sufficiently high. The capacitance between

- the transmission reference electrode 412 and space and the
capacitance.between the reception reference electrode 422

- and space need to be sufficiently high. 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 need to be smaller. The capacitance
- .between the transmission signal electrode 411 and space and
- the capacitance between the reception signal electrode 421

and space need to be smaller.
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cel lul ar phone, one el ectrode may be arranged on the
back of the unit bearing operation buttons, and the
ot her electrode my be arranged on the back of the
unit bearing a display. Wth this arrangenent, the
el ectrode arranged on the unit bearing the operation
buttons is covered wth the hand of a wuser, and the
el ectrode arranged on the back of the display is
pl aced in space. The two el ectrodes are thus arranged
in a manner that satisfies the above-descri bed
con8igi oh3. tig2oudh Figh3 iiBRushdales ilmadivatel edkr odesut
the transm ssion signal el ectrode 554 and the
eARsiredran ot etaumy alfedheodée586pdenuin atheon t he
casin in a manner such that the two el ectrodes

553
tﬁ%ﬂﬁ?lgﬁﬁﬁ bf heescringhisdievt-hePeapherei e Bglpllicng two
oHEYSSD, NG00 o0 0RS it L enel T e s ana
a %Q@EQHEEQI&V‘P@&M}FC Ca3109,332 585! SLALNEAL LT ke

hi's arrangenent, ectrodes are

'saﬁbeEaEﬂQ&§ arTﬁﬁEﬂH}réﬂﬁeR@nﬁp?9891@9§r$n‘%H%é&rgqbba§ode
other as far as possible in he casing 553. Fig

caphkusinad esmd Nie=1t Whael edbeodasthé hesydd@nsidsican two
signal electrode 554 and the transm ssion reference

‘elerécedote( B85)t ngrisgh saienas i gngkde Decteld &64ngnd the
surfaces of the ca5|n% 553. The transm ssion signa

- LrapERi s otn L entmoehe lechngde s5Poh Faderaante oshett r odeen

are, arranged not to face each other. The

th‘éag’é%ﬁl?f&]nfcteer VAGGN tPRS PhBARIFR od e e @8RS the two
eléQ@{&&gstfgiseth%t %e cigSe to the communication medium.

For example, a casing 553 is composed of two units and a
hinge. The two units are connected by the hinge in a manner
—such that ‘a relative angle between the two units is variable.

- The casing 553 may be a flip cellular phone that can be

- .folded at the longitudinal center thereof at the hinge. By

applying the electrode lavout of Fig. 12 to the fiip
cellular phone, one electrode may be arranged on the back of
the unit bearing operation buttons, and the other electrode
may be arranged on the back of the unit bearing a display.

| With this arrangement, the electrode arranged on the unit
‘bearing the operation buttons is covered with the hand of a
.user,.and the electrode arranged on the back of the display
-is placed in space.. The two electrodes are thus arranged in

-a manner that satisfies the above-described conditions.
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13. Fig. 15 illustrates the two el ectrodes (the
transm ssion signal electrode 554 and the transm ssion
reference el ectrode 555) that are arranged in
per pendi cular to each other on the casing 553. In
applications on which the surface of the transm ssion
signal electrode 554 and the surface in perpendicular
thereto approach the communi cation medi um
comuni cations are possible with the side face 63
---------- bearing the transm ssion reference
el eEt¥ ods e@ PstErhPAi hje tepaziadtweidescdupeed with
ey B ce. Fi 16A and 16B illustrate an arrangenent
SrATaF e S%ﬂﬁ’é‘loﬁée&ltrefia 093, arg et tmasTERe ion
S refer ctrode 555 as one el ectrode
re?éggﬁg%ﬁgf rodﬁhg%ggspﬁanggg on A& K5R 7% 2BPg in18A,
mafRLY t S | ectraode [
o e e reas g PEE Rt ERiEs S atetares ¢ ne
Altneadh atheofcaphhe ikth 3BsBbepl PRy rk?étﬁ«fe%‘?lc %heeh:%gt £99Et PORes
on a surface 555. As shown in Fig.
ist imtpesvd isSiedn isi gompael e6h I otien 5654y Iazarkﬁmgegreanéémbnt
surface of the casing 553 and only the transm ssion
is ryraideteelbenr ble 885ing Y angedlbnivbeycsmany. In
553. Even if the casing 553 is widely covered wwth a
th%%rﬁﬁﬁﬁ“&&t“ﬁaﬁ nebf ubyo eherleraias eumdpngfehebly arranged
tolxgg§n%§ on referengce el ectrode 555 within the ‘
casihg 553°BaF ki RS c nfR&19theE 8§ BaTrnagePossiele in
thel (A AN ggg_lllustrate an arrangenment simlar to

Fig. 14 illustrates the two electrodes (the
transmission signal electrode 554 and the transmission
reference electrode 555) which are arranged on the facing
surfaces of the casing 553. The transmission signal
electrode 554 and the transmission reference electrode 555
are arranged not to face each other. The capacitance
between the two electrodes becomes smaller than that of Fig.
13.

Fig. 15 iilustrates the two electrodes (the
transmission signal electrode 554 and the transmission
reference electrode -555) that are arranged in perpendicular
to each other on-the casing 553. In applications on which
the surface of the transmission signal electrode 554 and the
surface in perpendicular thereto approach the communication

medium, communications-are possible with the side face
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the one of Fig. 13 or Fig. 14 except that the

transm ssion reference el ectrode 555.. as one

el ectrode is arranged in the casing 553. As shown in
Fig. 17A, only the transmi ssion reference el ectrode

555 is enbedded in the casing 553. Fig. 17B
illustrates the position of the transm ssion reference

el ectrode 555 on a surface 556. As shown in Fig. 17B,
the transm ssion signal electrode 554 is arranged on
the surface of the casing 553 and only the
(ReaZd g 5Bf obr rdekticm nsifecenodee b6ty adaryEngedmanning
the.gasiag 553. Even if the 64 casing 553 is wdely
CaPETEFEICW t PO k& SIntlirie #PR6R - medi um space
sur di t he, transoissjon reference el ectrode. 555
i tBEAET HPh 208 Bo3 LB RR TS CUTARTACSERGHS Bomblar to
thebdge EFOSiq 1 a ' S te an arrangenent
simlar to°t %?'on%gi%ag %Filtkd&l‘gﬁ%x%eapqs.mﬁsao ﬁg%erence
elbLansde S5 DNad eI QNG+ RIRCiE0USrangedSi ANELE! SEL S
is arranged in the casing 55§. Ag sﬁ%mnl?n€$$dsﬁ%§%F%53'
Asophgwi hisn tRiaNSMi6dsi onlyetRe ePELnsiel BGIH0GR F255nk8
enbedded in the casing 553. Fig. 18B illustrates the
elpesrederb W ishembedasdi $8i tie refeimencs3.el @iyt oes555
, ?n a surface 556. As shown in Fig. 18B, the
1lipsheiesithe diogaaronl ekt tarlet BBWNissdonamgédrence he
elsu{fqie %f t he casin% 553-and only the transm ssion
Fetetdhee® At FHIEAES5°P3: arkaibewni An BédeasfRg the
£ r 20 £V if; asing.5 j S, Wi dely caovered with a
RO P AR iR O PoaAeRg Bheche surface
of LI AB0B CLARCHfiey CLAC 1008 R 32 5 N LOLD, LG,
casing 553 permts co hi cations to be rmade.
electrode 555 is arranged in the casing 553. Even if the

casing 553 is widely covered with a communication medium,
space surrounding the transmission reference electrode 555
within the casing 553 permits communications to be made.
Figs. 17A and ‘17B illustrate an arrangement similar to
the one of Fig. 13 .or Fig. 14 except that the transmission .
reference electrode 555.as one electrode is arranged in the
casing 553. As shown. in Fig. 17A, only the transmission
- reference electrode 555 is embedded in the casing 553. Fig.
17B:illustrates.the.position of the transmission reference
electrode 555 on a surface 556. As shown in Fig. 178, the
transmission signal electrode 554 is arranged on the surface
of the casing-553 and only the transmission reference

electrode 555 is arranged in the casing 553. Even if the
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In each of the above-described el ectrode | ayouts, one

el ectrode is closer to the conmunication el ectrode

than the other electrode, and the one is arranged to

i ncrease the capacitive coupling with space. In each

of the above- described. el ectrodel ayouts, the two

el ectrodes are preferably arranged to result in

weaker capacitive coupling therebetween. One of the

transmtter and the receiver may be housed in any

casing. In accordance with one enbodi nent of the - 65
Casiagent3i Avenideoly chveragpariahuas tomhutiss tator amsit uiwo

el ectrodes, and the two el ectrodes are electrically
SHATSUFEEERUNTHY dag g ansmisgdonnudBenénem & esurirader 555
wf%%{hng sone, t hi ess. ,Figs. 19A-19C are

Sro8s TRECEROHAT A WeTHIitEs CPRRPRECAL Bt itén be made.

sur di t ngm ssjon_signal__ el ectrode, $§ nce

eacﬁggg't#é?t%ﬂghgﬁgszg%ﬁs BT EF Hie ST ANIE Bl S ITRERT to
theeeapt beNF sy 9Ny é%déﬁ%t?ggtaﬂﬂetbfgﬁ f§§#9 N, e %Qgﬁée

reference electrode is entical Tn structurée

- elecansdesstPnasi @ginleRlacidRdes bheaphoye:di sgissiOhg 553,

applies to each of these el ectrodes. The di scussion
- Ast fheenf in sFidwus 820nbhl gdther et finsdd $51ickAeifkk-ugteat es
an arrangenent in which a transm ssion signha
clefeeedodeo 56r ambbeddednbontbat asmimediadm 563.ales
ilipaced. apart fromeach other by sone distance. A

PRACET " BB I i @0z 1§parer L shae b eAnmiavden abdarenpe
el%%tralgcaég S%?%nSIaggglrfgclzgcggg.de Z?sGls'hoe\rsn ri%erES.enigg, b he
transmission signal electrode 554 is arranged on the surface
of the casing 553. and only the transmission reference

‘electrode 555 is arranged in the casing 553. Even if the
casing 553 is widely covered with a communication medium,
space. surrounding the transmission reference electrode 555
within the casing 553 permits communications to be made.

In each of the above-described electrode layouts, one
- electrode is closer to the' communication electrode than the
-other electrode, and the one is arranged to increase the
capacitive coupling with space. In each of the above-
described .electrode. layouts, the two electrodes are
preferably arranged to result in weaker capacitive coupling
therebetween.

One of the transmitter and the receiver may be housed

in any casing. In accordance with one embodiment of the
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headed-1i ne 565, a spacing of d mis thus maintained
between the transm ssion signal electrode 561 and the
comuni cation medium 562 even if a force is applied
to place the casing including the transm ssion signa
el ectrode 561 into contact wth the communication
medi um 562. A space 566 is thus forned between the
transm ssion signal electrode 561 and the
comuni cation nedi um 562. A capacitance C created
between the transm ssion signal electrode 561 and the
- PreseRiint REeN bieive dihfmabp riagusalinal ades atbGeaas two
ented by equation (22) in view of equation (9).

e;ﬁF ﬁ8§§ﬁ’e%ﬁ€u§Qﬁ1qﬂ% ShEFEsCAREna T hee trAtaIIce 1l at es
h f | di ff t ak
ndt S eele PR o2 RE £5 2055 ufle: 6% dmsidrier brated
t 22 th
soﬁ@vtﬂgcﬁlﬁéé§r eri:t gssuﬁ.gﬁc?9§rE§%§§Drjgsusaasl QL 4 gna%‘z%?ew us

calcul ated as fol'lTows™ G=

10heteaBbhg s thetdioal eght t n
' 8.854?10 %2 /mt and cr an§%§§;%2%|éﬁaﬁ%§iggg%?rQESEXl

eleohstadmt Siindeheachr bESPRAE Agn A i re@BdeSceS the
surface area of the transm ssion signal el ectrode
- eleglirodthe Wapaesicerhdeni sighakrebsetdde anpr edeé reception
Egrfornance by arranging a dielectric body having a
Pgh iehance ailereeede ciz oideniriicaln ia spagetusébto the
i on signal electrode 561.

tr@%‘/fsastﬂ%;% ts[lﬁgég‘aﬁi%ﬁ%%% | 9 s Sdsareplprsprrties
totség%%ﬁe:b%sgﬁn n‘g{;o ?ar%g ,#I;_Ige Qs(agg%%ﬁggstﬁggeépels thus
omitted herein.

Fig. 19A illustrates an arrangement in which a
‘transmission signal electrode 561 and a communication medium
562 -are spaced. apart from each other by some.distance. A
- spacer 563 and a spacer 564 are arranged about the
1transmission~5ignal electrode 561. As represented by arrow-
-headed: line 565, a spacing of d m is thus maintained between
the transmission signal electrode 561 and the communication
medium 562. even if-a force is applied to place the casing
including the transmission signal electrode 561 into contact
“With the communication medium 562. & space 566 is thus
- formed between the transmission signal electrode 561 and the
communication medium 562.

A capacitance C created between the transmission signal

electrode 561 and the communication medium 562 is calculated
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Fig. 19B illustrates an arrangenent in which the
transm ssion signal electrode 561 is enbedded in a
casing 567. Wth this arrangenent, the communi cation
medium 562 is placed in contact with each of the
casing 567 and the transm ssion signal electrode 561.
If an insulation layer is forned on the surface of
the transm ssion signal electrode 561, the
conmuni cati on nmedium 562 is isolated from the
transm ssion signal electrode 561. 67 Wth reference
ag geprgsenodli by copatasin t{@2Fi gn 98y dheequeasiarg (867
iS cut in a groove having an area identical to the
Althoughf egnatemnthi dxilsls sihgnakhel parabbiel 56k teist haxe
t hi ckness_d' remai ning, .and the transm ssion signa

LR SEPFogRT 539% | & FAc i dA TR PRETBFPRVR. takes i aCRsERED

C jt. body, . facturi 0st s .and

1] SauR9Enotop HLALY SOt RO SPLULL 10 008 30, e

su%@%bEYakggégaﬁﬁfhafgga 22§ gg Eﬁ?% é%f%ﬁfé%&%!&% follows:
escri bed bel ow. At east Dot e transm ssi on

reference el ectrofe aﬂﬂF he recgption reference
el deTT vde”ne &Tor hi gh---c({%écitance Wit h

respect to space rn order for the comunication

mediumto provide a sufficient voltage. The
whergnghiissithe diighattelectonsmEnd it vecunenephénal i gnal
g glectrgge are properly sized taking into consideration

-PRex1Capdtiti PO BHpl§ nghev Ireaifd cc dAmlATE AL £ oRomBER M
2t @ t he e%Jrgjpe.ty gf t@e signal to be supplied to the

conmint tatFon < Aedi GRF E19Bi c&PE yS Fhéher ansdrssi 8rea of
thée{fﬁﬁgﬁfé§¥&ﬁné&%ggllélectrode 561. The capacitance is
increased to improve performance by arranging a dielectric
body having a high specific dielectric constant in a space
566 above the transmission signal electrode 561.

Similarly, the capacitance is increased with respect to

the surrounding space. The spacer 563 and the spacer 564
may be formed of the casing.

+ Fig. 19B dillustrates an arrangement in which the
transmission signal electrode 561 is embedded in a casing
567. With this arranQement,*the communication medium 562 is
- placed in contact with each of the casing 567 and the
‘transmission signal electrode 561. If an insulation layer
is formed on the surface of the transmission signal

~electrode 561, the communication medium 562 is isolated from

the transmission signal electrode 561.
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sized to be larger than the transm ssion signa

el ectrode, and the reception reference electrode is
sized to be larger than the reception signa

el ectrode. Optionally, other relationshipis
perfectly acceptable if a signal sufficient for
communi cations results. . If the transm ssion
reference electrode is sized to be equal to the
transm ssion signal electrode, and if the reception
refﬁrence el ectrode i s sized to be equal to the 68

rec
cag§¥§ S%Qeisane characteristjics.if viewed froma
refere

Rée™Pof At Ht 2 iHONE PaVipgady aFer iBa¢icalused
S ef.er _ g n the ref nce
Rl o R R PRI RS il SR

theguh¥akeat FOMMHNLAL 0R PaLf PEARG s SSWGanl 0
other words, if the reference el ectrode and’ 3)

elstynadie eb €Lt 1OddASiResi 28dthe §LoGVES erBlvhe casing is
communi cations are permtted only when one el ectrode

mage| et odel i dvely, t oanbéaatst gngl ced ectampdebmpsnent
pl aced close to the comunication mnedium Shielding

coEs ci¥eurtducediesad b pebawitdmes ig amsyilyt éncasased.
the . receiver except the el ectrodes thereof _have been
consid&rés 85 ERSRspEFErtods hélearaipsrsbetow phyasi cal

1eSQ0MNicati on syst em . To enpody the comuni cation

_ e%ystenfl2%%%?%8%?@138ﬁ88n€% %F%h%?tﬁﬁﬁftr?ﬁg gPecthoni c

re EIPRIIE U A1 LBEE 0f - BudBl &Ld Al ALY %ral.ggl ectric

capacitance with respect to space in order for the
communication medium to provide a sufficient voltage. The
transmission signal electrode and the reception signal
electrode are properly sized taking into consideration the
- capacitive coupling with the communication medium and the
" property of the signal to be supplied to the communication
medium. Typically, the transmission reference electrode.is
sized to be larger than the transmission signal electrode,
and the reception reference electrode is sized to be larger
than the reception signal eiectrode. dptionally, other
relationship is perfectly acceptable if a signal sufficient
for communications results.

If the transmission reference electrode is sized to be
equal to the transmission signal electrode, and if the

receptiqn reference electrode is sized to be equal to the
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property such as conductivity, dielectricity, etc.
These conponents surroundi ng the el ectrode inevitably
affect the operation of the el ectrodes. Capacitances
in space affects in a variety of ways an electronic
circuit nmounted on a circuit board. To performa
stabilized operation, the entire device is preferably
shi el ded. A shi el ded conductor may be connected to a
transm ssion reference el ectrode or a reception
reference electrode 69 serving a reference potentia

regeprairnansgnal exlartmeesi these blethesdes sippear to have

particular problemin operation, the shielded
th@oﬁé@@t Eraragt ol dowsedfedieved fromswinsicoensiegnalint at

r ode ception signal electrode. The
infiREFied TG tras RasURepyS e afersecenntagt oo
d conduct or, MAth

ks S e SOLPLASS conhct o b e
arbolfi’@ef@%%)ed e‘@fuﬁk}'aléﬁ£eé§r¥ﬁﬁﬁ£9agl%% ZJ onceagfngggepl €

di scussed heretof ore strate
reeabodi ment of the present invention. In accordance
with the one enbodi nent of the present invention, an
apﬂaraﬁmeroweraeesifrtmeztdﬁﬁﬁeﬁde elEkeebaonigd the
jgonents i ncluding the battery are housed in a
sighpb| el eddswB7 preThazei vb doe adief Ferder vesnasiaations

_ reference el ectrode. An electrode 572 serves as a
Arg Rt e ﬂn&érewhﬂnt %ﬁsﬂﬂeﬁcweu nelecgasdei degigned to

bebglcwvnég %ﬁﬁ % g een dlscussed as an exanpl e,
of The SHERBP b Rel 20 4 1qfi%e % tHhFc CHBRYR AT R
medPugonductivity may al so be used for

Shielding of circuit is described below. The
- transmitter and the receiver except the electrodes thereof
have been considered as transparent in the analysis of
physical communication system. To embody the communication
system, electronic components are used. The electronic
components are made of a material having an electric
property such as conductivity, dielectricity, etc. These
components surrounding the-electrode inevitably affect the
operation of the electrodes.. Capacitances in space affects
in a variety of ways an electronic circuit mounted on a
circuit board. To perform a stabilized operation, the
entire device is preferably shielded.

A shielded conductor may be connected to a transmission

reference electrode or a reception reference electrode
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conmuni cations. In the dielectric body, an electric
field directed fromthe transm ssion signal electrode
to the communi cation nmedi um propagates through

pol ari zation of the dielectric body. Mre
specifically, a metal such as wire is considered as

t he conductor. Deionized water nmay serve as a

di el ectric body. Communi cations are still possible
with a living body having both properties, a norma
saline solution, or the 70 like. Vacuumor air also

ST NEs dageheEshne P o lmedi entrbesmiteenfor receiver.
:“gi% ectricity thereof. Noise is described bel ow _
otenti af Bf BPELEYHT srabden dapsRgeatiomoitdie shdmlded
0 u o] from _fluorescent, | anp, honme
c LI'%@OB fﬁ@{/ 1§8 (E&r?l'iecncedsec& é’ll gEFPFIElS%Jp%I‘% and

el ectroni c” appl rances, an

ellche rehitegt eré%EH&E3¥ Ral %ﬁlgigh@r&@&.aL{Fﬁnggggﬁded

potential variations hav een di sregarde ore.

- cofldeseonok 565 1€ SRidima0sed-en each,£omanantehibhes
transmtter, the comuni cati on medi um and the

theesbi¢bded FEgndiRitdd wistr athsrasl estioddLSntehed rcuit of
the conmunication system 100 of Fig. 1 with a noise
- COPBHpOARRON fssbivat e@nkospaibr respecid itzaldopsiiderad with
ommuni cation system 600 of Fig. 21 corresponding to
re%ﬁﬁe%%?nﬁﬁwit&ﬁ iGHSs PLEBRiBO® dbfcysapd diergtiofamsm tt er

61q?%£ 5%ei§? nigation system 600 porresponds to
the trafdsm'trer 53 e?no?%eI@ﬁﬁﬁﬂﬁ“&a??pﬁh839§?%%?%00,
T batyon Sy St aRe B0 et "t R B tne o Bt
present invention, an apparatus operates from a battery.
Electronic components including the battery are housed in a
shield case 571. The shield case 571 serves as a reference
electrode. An electrode 572 serves as a signal electrode.

A transfer medium is described below. A conductor has
been discussed as an example of the communication medium. A
dielectric body having no conductivity may also be used for
communications. In the dielectric body, an electric field
directed from the transmission signal electrode to the
communication medium propagates through polarization of the
dielectric body.

More specifically, a metal such as wire is considered
as the conductor. Deionized water may serve as a dielectric

body. Communications are still possible with a living body

having both properties, a normal saline solution, or the
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corresponds to the connection line 530. In the
transmtter 610, a signal source 613-1, an in-
transmitter reference point 613-2, a capacitance Cte
614, a capacitance Ctg 615, a reference point 616-1,a
reference point 616-2, a capacitance Ctb 617-1, a
capacitance Ch 617- 2, and a capacitance Cti617-3
respectively correspond to the signal source 513-1,
the in-transmtter reference point 513-2, the
capaci tance Cte 514, the capacitance Ctg 515, the 71
lifkef.er ¥aceupodntabl Gellso tskevesf e eaceopnimt c&lmn2 metiham
capacitance Gtb 517-1, the capacitance Cth 517-2, and
beR@secqgpagiebpreri@itsthezeodach in the transnitter
510, Unlike the transmtter 510 of Fig. 9, the ) _
t r aNSh?e t'et WHEHIREFURES oWt woP e adoPic epaga 1 vantes in
rr ed. respectively between the capacitance Cg
reg%éngﬁdeg%émrse efreoﬁ[b@np&%nf”g%-ﬁo%%e' Weert e
j c h s r e oi_nt z :
IR e B85 AR RS B BB
appdBalus@d), idhd aaR Wairetef BFeRgerfol Pabd3113s dn the air.
capacitance Cre 624, a capacitance Crg 625, a
Theepet emcin poiati Gd@nk, haver Béef eficarRirtle H2@r2tolore.
capacitance Crb 627-1, a capacitance Crh 627-2, and a
Theapartizer @@ isp2Zi8posedpent ¢aml cagromesygord tbet he
recei ving resistance R 523-1, the detector 523-2,
trapgm} helec diffecoraraisat éoponediwp3-and thige receiver.
capEacit ce (rEre 524, the capacitance Crg. 525, the
reflerdenéd poiThE B3k, 21 RANIRIEBRcEIFEPAE 856EHS the

communication system 100 of Fig. 1 with a noise component

accounted for. More specifically, in a communication system

- 600 of Fig. 21 corresponding to the communication system-500

of Fig. 9, a transmitter 610 in the communication system 600

corresponds te the transmitter 510 in the communication

-system 500, a receiver 620 corresponds to the receiver 520

.-in the communication system 500, and a connection line 630

corresponds to the connection line 530.

In the transmitter 610, a signal source 613-1, an in-
transmitter reference point 613-2, a capacitance Cte 614, a
capacitance Ctg 615, a reference point 616-1,.a reference
point 616-2, a capacitance Ctb 617-1, a capacitance Cth 617-
2,-and a capacitance Cti 617-3 respectively correspond to
the signal source 513~1, the in-transmitter reference point

513-2, the capacitance Cte 514, the capacitance Ctg 515, the
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capaci tance Crb 527-1, the capacitance Crh 527-2, and
the capacitanceCri 527-3, each in the receiver 520.
Unli ke the receiver 520 of Fig. 9, the receiver 620
i ncludes two noi se sources 644 and 645 respectively
arranged between the capacitance Crh 627-2 and the
reference point 626-2, and between the capacitance
Crg 625 and the reference point 626- 1. In the
connection |ine 630, a resistance Rm631, a - 72
capaci tance Cm 632, a resistance Rm 633, and a
refefrenesceoipoi N1 6686 tlespediarealcy polnespbees, tthd he
resi stance Rm 531, the capacitance Cm 532, the
Carpé’éi%laé}ﬁéecﬁﬁn 558 1 arthe Irepacéteneacethos hi-53@ndeabk
t.he connectlon line 530. Unlike the connection

calpal’fét§§ﬁe FrEi ot '93 {99 e din&Bei Bﬁanﬁﬁhﬁt%(ﬁll%cl Yadd ke
e R Sni L f oo R g &Ir%?g?sg%o. e BN TEC AN g ades
twandotBe Egﬁféé’serG/-flesaQﬂ.%CtG'4\ée ¥r88?5§t ?esé’%éﬂ\;eﬁgpereeween

the ground potentials of nce

thpokBbabiBarcanstd ha o %nﬁe%ﬁbV%féﬁéﬁ&@%r@'eﬁ% 1 and
623-3. If a noise superinposed on the reference points

behasent hige seaym cionpriRe Tty Gel7api yed yrivé the fa%pRet pbent
the transmtter, the receiver, and the conmunication

6lfpdium operation is not affected by the noise. On

other. hand, if the apparatuses are far apart, or
und} 5 SPCEAVEFORRRBNLE, resivieinas R #8Bse, dif deterier

s, likely to take | ace anong apparatuses Mor e
625 61 11 AP O E T GPEETeBES cRaB 625-3, & capacitance

Cre 624, a capacitance Crg 625, a reference point 626-1, a
reference point 626-2, a capacitance Crb 627-1, a
capacitance Crh 627-2, and a capacitance Cri 627-3
respectively correspond to the receiving resistance Rr 523-1,
the detector 523-2, the in-receiver reference point'523—3,
the capacitance Cre 524, the capacitance Crg 525, the
reference point 526-1, the reference point 526-2, the:
capacitance Crb 527-1, the capacitance Crh 527-2, and the
capacitance:Cri 527-3, -each in the receiver 520. Unlike the
receiver 520 of Fig. 9, the receiver 620 includes two noise
‘sources 644 ‘and 645 respectively arranged between the
capacitance Crh 627-2 and the reference point 626-2, and
between the capacitance Crg 625 and the reference point 626-
1.

In the connection line 630, a resistance Rm 631, a
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t hrough 645 operate differently. If such a difference
is not varied in tinme, no problemw || occur because
arelative level difference of a signal in use is
transferred. If a variation period of noise falls
within a frequency band in wuse, the frequency in use
and the signal level need to be determ ned taking
into consideration the noise characteristics. In
other words, if the frequency in use and the signa
| evel are detern1ned taking into 73 consideration the
capgicdEanhar et @14 std eesitsfrencenimné ey ol =S yeifere608
hecones noi se robust, the physical reference point
pOBé‘Eoﬁéé ﬁ%%ﬁb%%ﬂéfela'n§0@efﬁﬁnﬁnéat Fongharesietbocredn 531,

th at I t th
e el T e 20 Sk Anae 5y 1 o0 Che
| i t I
refbibhBL SOUN A APDReh LBl RV EACIIENh HerRngR0r ne
Un&ﬁﬁ@sﬁhétéﬂndﬂﬁilohh§1ﬁgcgbwe5f'fmfomﬂu@h%aE QA8 ck$on

descri bed bel ow. accor dance principle of

1ihbe6po enpdiuddav@nhbeBe - bBu@ceSgijléiﬁﬂﬂgéﬂ Be@lleen the
capacitance is created in space between the
cappabbmicesi@n 63¢f andntheekettrotes gud dth&3eecept i on
reference el ectrode, neither a path using the ground
betfhert tapkmi tEansand tidre arrbaiver gespeetivety tdperate
other electrical path is requjred, and communi cations
Wi FotPfepdiid tHR- sﬁeunal BPEPREL D Wlefhehén-transmitter
re ég£§q;s%Jo% gggng elegtrode and the recegtlon
& el& nE e o S o e S FEERAT FOEN b1
62fi9. %%? @@SQL££§£m5&Qe§-on I&?%%f%%%nzéop01nts has
the same components relatively with respect to the
transmitter, the receiver, and the communication medium,
operation is not affected by the noise. On other. hand, if
the apparatuses are far apart, or under noisy environments,

a relative noise difference is likely to take place among

-apparatuses. More specifically, the noise sources 641

through 645 operate differently. If such a difference is
not varied in time, no:problem will occur because a relative

level difference of a signal in use is transferred. If a

'variation period of noise. falls within a frequéncy band in .
‘use, the frequency in use and the signal level need to be

-~ determined taking into consideration the noise

characteristics. 1In other words, if the frequency in use

and the signal level are determined taking into

..73_




renotely placed fromeach other, and a comuni cation
medi um 730 having a sufficient conductivity or a
sufficient dielectric constant can capacitively
couple a transm ssion signal electrode 711 to a.
reception signal electrode 721. Conmunications are
thus possible. A transm ssion reference electrode 712
is capacitively coupled to space surrounding the
transmtter 710 and a reception reference el ectrode
722 is capacitively coupled to space surrounding the

copgidpyetion The M seThbreaicsendsnies, fidre capachnt cuelyn
coupling the transm ssion reference electrode 712 and

SYBheM, @%ﬁgdﬁ?%ﬂn@% dfdeen&ebupbct Foeermoicadi medeseneng
and large co ni cation nmedi um 730, i ncreases the

| pOéaga%??%ﬁ%se WS esrsesﬁﬁgt COPMERLCRE LUK SE O REFSPEMET e

o) i.der i s . determpation of the
o R P R B o R a2 B e pomny

ThE OFSRBRGNLS: it ehQQrBHHEHBiE?éé0&g§¥%&%ﬁh&9@t9%i§$gof

1. The transmtter 710 correspon to the transmtter
appllilcat v re@cdine@inen2d i60rhespesis: hiztdag receiver

120, and the communi cation medium 730 corresponds to

t h@heomffirct abf obheredi sk bebhe ehr ans nt ssm i tsiegnaind

el ectrode 711, the transm ssion reference el ectrode
the jpeceiyera 18 geamusbor o 3isl desgutibed behew. In

trapsmtter 710 respectively caorrespond to the _
aC‘f‘?%F[%&ﬁeséﬁl&H ShgnRFL1RFERLS gtfe tHEL Present AREaRELPeN 1 2

Sué@f&g&&ﬁe %Ee trode 112, and the transmtting unit 113

W01 oY PP PRBFEHFFICTHE IFEaH o Is PRRGE Petween

théﬂﬁyﬁﬂgmigszgﬁ’reference electrode and the recepticn

reference electrode, neither a path using the ground between
the transmitter and the receiver nor the other electrical
ipath is required, and communieations do not depend on the
distance between the transmission signal electrode and the
reception signal electrode. As in a communication system
700 of Fig. 22, a transmitter 710 and a receiver 720 are
remotely placed from each other, and a communication medium
730 having a sufficient conductivity or a sufficient
dielectric constant can capacitively couple a transmission
+ signal electrode 711 to a reception signal electrode 721.
-Communications are thus possible. A transmission reference
electrode 712 is capacitively coupled to space surrounding
the transmitter 710 and a reception reference electrode 722

is capacitively coupled to space surrounding the receiver
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the reception reference el ectrode 722, and a
resistance Rr 723-1, each in the receiver 720
respectively correspond to the reception signa
el ectrode 121, the reception reference electrode 122,
and the receiving unit 123 (whole or part thereof).
The description of these elenents is omtted herein.
The communi cation system 700 thus constructed requires
no physical reference path, and can comruni cate usi ng
the - 75 communication signal path only.

728 mitheceat Lonne meeditentepatieéveilpnuolnel irigrithat i on
of application environnments are thus provided. In the

trapsie SgiisBussforeNh e liecamsfiesdildnaniighg reslepdtioode
I.S_contac o'k%? reception_signal electrode. The

|

I
reEF§§Qﬁ? ?L%gﬁf? i ‘not1PFRi Bedohd #B4 sl&i9%angenent .

t t ' [ f | ect d
cophuRRER: Son e LT O SR EPaRfr o RS e R vERE
reBb@bt E@péﬁééév“%%é@é:&a%EBEQUQgéngl%@qgghsfdg%e in the

transm ssion signal el ectrode can be connecteg %o Fﬂe

deteemphioioni @halhelpehiedersyi a a conmuni cation medi um
having dielectricity. Fig. 23 illustrates a
corftheicatrivon cay $bens y4Oem 7 0thicth Fidy.t PANSBE8859Inds to
reference el ectrode is connected to a reception

the epepmwrcalliaut sygsem 408 eHnivimi cht | dhendgdiansmidser 710
shown in Fig. 23, the comuni cati on system 740

- COERFTRYMIN AL ttde hEansRitReEatl On Histianeiogrof 2fi g.

co22. In ,the qununication fgsten1740, the transmtter

EﬁEFR?RS%J & Lhe receiver 120, and the communication

medium 730 corresponds to the communication medium 130.

The transmission signal electrode 711, the transmission
reference electrode 712, and a signal source 713-1, each in
the transmitter 710 respectively correspond-fo the
transmission signal electrode 111, the transmission
reference electrode 112, and the transmitting unit 113
(whole or part thereof). The reception signal electrdéde 721,
the reception reference electrode 722, and a resistance Rr.
~723-1, each in the receiver 720 respectively correspond to
the reception signal electrode 121, the reception reference
electrode 122, and: the receiving unit 123 (whole or part
thereof}.

The description of these elements is omitted herein.

The communication system 700 thus constructed requires

no physical reference path, and can communicate using the
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no transm ssion signal electrode 711. The transmitter
710 is connected to the conmunication nmedium 730 at a
junction point 741. Simlarly, the receiver 720 in
t he communi cation system 740 includes no reception
signal electrode 721, and is connected to the
communi cation nedium 730 at a junction point 742. In
standard wi red comruni cati on systens, at |east two
signal wires are used and: conmunications are
(ferforned using 76 arelative difference in signa
< 1cathoRcEsPuahdea Mt 1 Yone Compunipehionferrteonments

resent ipvention, comuni cations are perforned using
£ I%ﬁ‘% %P&n Ep‘ﬂ .E HRL o, &%ﬂpcléﬁ%hog YRR B ey sre
tﬂa%niggggagg_requires no physical reference path, and
can communi cate using the communication signal path
onl yn @KEWBHH#é“df%EuQQXbEQnEﬁQtéra£§ﬁ¥ggfa%nggﬁgal
limtation of application environnents are us
elpravbdedis Acopesifliessappl ikeat reBeSXBEP| £i failt RQ ectrode.
above-descri bed conmmunication systemis described
Thigeboasemh el mbave-ondésc nolbed i o rad Nt € afH 0N SSHShHeEmean .
enploy a living body as a conmunication nedium Fig.
- Ifogagh agf arifattidismy seliibos tefeesnce elrrhmideatinon the
re§%§§6n1750 t hat perforns comunications using a human

IO} FYERF LEMEArEREPER B3t muED Gientily, highs, a
. ' . /60 mounted on the chest of a user's bod
Ca%gf’?%%%sﬁyﬁt@ RIEPRURGInS SPTCtei Vi CPARSHBaRIeR BRoRal

el%ﬁ?go&fﬁ%rpfbet RenHERELS Pgdl\./he7819e'éeepccello\ﬁessitgli]lglmélflegtrode
via a communication medium having dielectricity.

Fig. 23 illustrates a communication system 740 in which
a transmission reference electrode is connected to a
reception reference electrode via a communication medium.

As shown in ‘Fig. 23, the communication system 740
corresponds to the communication system 700 of Fig. 22. In
the communication system 740, the transmitter 710 includes
no transmission signal.electrode 711. The transmitter 710"
is connected to the communication medium 730 at a Junction
point 741. Similarly, the . receiver 720 in the communication

system 740 includes no reception signal electrode 721, and

is connected to-the communication medium 730 at a junction
peint 742.
In standard wired communication systems, at least two

signal wires are used and:communications are performed using .
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converts the nusic data into sound, thereby letting
the user to hear the sound. The communi cati on system
750 corresponds to one of ‘the above-descri bed
comuni cation systens (such as the conmunication
system 100). The transmtter 760 and the receiver 770
correspond to the transmtter 110 and the receiver
120, respectively. In the comuni cation system 750,
t he human body 780 corresponds to the comruni cation
medium 130 of Fig. 1. 77 The transmtter 760

a inedlatdes diffensmissimesigjrgnallevel ect i9de-dddarte with
transm ssion reference el ectrode 762, and a

onG SHSRFLRERY @hithe 68;eseedpéovievelyncoreeapuiditignisoare

ransm ssi on signal electrode 111, the

pﬁf&%ﬁ?ﬁ?sg?%ﬂﬁ N etigiied dii@etrode 112, and the

uni t. 113 s The receiver -

£ 1.
770 |né% eslgaFé88p5V829§|6ﬁg|th4§ EXEEFECERE, Tequires
no o t L c 72 cLl _
f%_ﬁgeiem ST ENGe 5 y%c Lade 4/ o a”% acﬁ%-,gee‘%ﬁ%'el‘é'gggpgn

unit 773, respectiv éorrespon

co&mgﬁ@baﬁiéﬂﬂdiyﬁ%ll%%thtBﬁl&ece@&ﬁﬁﬁhf&ﬁ%;d%ﬂ%%v1ronments

el ectrode 122, and the receiving unit 3 shown
frBegfrdm he tirdreriibhebr78Ppandatidh & Aceinweht47Qrare

mounted on the human body 780 serving as a
thesmppevidad-on mediumin a manner such that the

transn1tter 760 and the receiver 770 are in contact

wi th SBecdfése2ppl i et hemardmadye 780thsi abevetdessribed
uf fi ci.ent |fthe transm ssion reference el ectrode 762

CoRfn TN SYETOR 167 SPEREEOE é?ftll%’de Th2 abeven
de%%%ﬁ%éﬁjq&%ﬂuﬁlﬁg%loh Q§E£Q§rc§§) fy% EQVEHS goggngs a
pli
communication medium. Fig. 24 diagrammatically illustrates
a communication system 750 that performs communications
using a human body. In the communication system 750 of Fig.
24, a transmitter 760 mounted on the chest of a user's body
780 transmits music data. A receiver 770 mounted on the
‘head of the user's body 780 receives the music data, and
converts the music data into sound, thereby letting the user
:to hear the sound. The communication system 750 correéponds
to one of the above-described communication systems (such as-
the communication system 100). The transmitter 760 and the
receiver 770 correspond to the transmitter 110 and the
receiver 120, respectively.  In the communication system 750,

the human body 780 corresponds to the communication medium

130 of Fig. 1.
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between the transmtter 760 (or el ectrodes thereof)
and the receiver 770 (or electrodes thereof) is
required. Fig. 25 illustrates another exanple of the
conmuni cati on system 750. As shown in Fig. 25, the
receiver 770 in contact with (or close to) the sole
of the foot of the human body 780 conmunicates wth
the transmtter 760 nmounted on the arm of the human
body 780. The transm ssion signal electrode 761 and
the reception signal electrode 771 - 78 are arranged
so That traesnitaresmnii$di dnciudeal a et enismadeitnlsigndlt he
reception signal electrode 771 are in contact with
elegtrefgséol o) 2 t Wearims ivodyefedenee vélrpadehd62, and a
trconnup%cation.geﬂ'un1 The transmi ssion reference
EI'&ULF6UBY FBE® altf it FESPECEPTEON FeFresrrisiigiceseor e
carr to face s e. Jhis is the,
tréé%??%g%g%n§$§5%éﬂ%ﬁ$05ﬁ88ﬁng;i' FRE hrF RPSERG ¢ he
regéﬁéﬁgeaélébf%ﬁﬂ@“?l%qtEgavgﬁghtfgﬁ tﬁfﬂyﬂd%itTEEB shown
conmuni cat 1 on system 750 t hus constructed requi rés “no
inphygi cal rederened veat hyoaddcfafe § UMUNILARLGHUSE PP T he
conmuni cation signal path only. Conmunication
eleavrodmnEnl s a fueeephiom theetémid adiait @deanpbi cahd o
environments are thus provided. In the
rea®bverdlayert bed coemmactarvébyn systeypontdngpapt theal ar
limtation is applied to a nodul ati on nmet hod of a

TESTRIA™ 1D B s fpprteade ol the Womuaniardtioon regerencas
el%%tglq%c?ez r%sié”,te tag'ﬁd ghat ngefx?itr?g? Ak 3R Lgable Lo P o "

The transmitter 760 and. the receiver 770 are mounted on
the human body 780 serving as a communication medium in a
manner such- that the transmitter 760 and the receiver 770
are in contact with or close to the human body 780. Since
it is sufficient if the transmission reference electrode 762
and the reception reference electrode 772 are in contact
- with space, neither coupling with the ground nor coupling
-between the transmitter 760 (or electrodes thereof) and the
‘receiver 770 - (or electrodes thereof) is required.

Fig. 25 illustrates another example of the
fcommunicatién system 750. . As shown in Fig. 25, the receiver
770 in contact with (or close to) the sole of the foot of
the human body 780 communicates with the transmitter 760"

: mqunted on the arm of the human body 780. The transmission

+ signal electrode 761 and the reception signal electrode 771
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and the receiver. An optinmm nodul ati on net hod may be
selected in view of characteristics of the entire
comuni cation system More specifically, the nodul ated
signal in use may include at | east one, alone or in
conbi nation, selected fromthe group consisting of a
baseband anal og signal, an anplitude nodul ated anal og
signal, a frequency nodul ated anal og signal, a
baseband digital signal, an anplitude nodul ated
digital signal, and a 79 frequency nodul ated digital
arg gRARNIPH $hethifovdieddgemnishédstomeihgmeal iddreareddenty 6a
lurality of communi cations may be perforned using a
an@i %b

PeTSCHIMMT HIrGd fegrtinrds Yhhtaze finl lcogaplcsxwith
0 Lcatjon i ertorme r so that a plurality of
(nggg§§ Ugég1#§§%%8ﬁﬁh%Pg¥th§ﬁ?ﬁr¥%ﬁﬁ1%ﬁlﬁ&@ via the
j QRN GaLT o [ . Met hods of perform
CO%%F?%%?%ﬁ connd%?%at?8ﬁg%gégg%%§%}?Qx§f€§§(5&? ﬁiFFEg?de

76avahd abhe FRIHAG dns LRe rsREEADT « SPEGIL Wz”%&@oggg%{%%&

used. Frequency bandwi dth and particular tinme-
. tochalee s .edatasnisedhbeleeicd eon WARSALH 8he aRGown
the receiver. The transmtter changes an origina
teghyirale jus ifnge fhengyoiind ags o4 dasrmauridat itthe phkRBcannot
series code within the frequency bandw dth, thereby
aPRI¥eading the original signal over the entire
. fr? uenc bandw dt h before transm ssion. Upon
re

v RGP REC S bt SR Y F5B t190mESugn aPnS ERec ket ejamyi res
noiﬂH§§¥E§ﬁe§e%g%e588eﬁggh,Séégugén communicate using the
communication signal path only. Communication environments
free from the limitation of application environments are
- thus provided.

In the above-described communication system, no
-particular limitation is applied to a modulation method of a
- signal to be supplied to the communication medium as long as
the modulation method is applicable to both the transmitter
and the receiver. . An optimum modulation method may be
selected in view of characteristics of the entire
communication system. More specifically, the modulated
signal in use may include at least one, alone or in
combination, selected from the group consisting of a
baseband analog signal, an amplitude modulated analog signal,
a frequency modulated analog signal, a baseband digital

signal, an amplitude modulated digital signal, and a
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t hereby decodi ng the received signal. Advantages of
the spread spectrumtechni que are described bel ow.
According to the Shannon-Hartl ey channel capacity
theorem the follow ng equation (23) holds: C=B x 1092
1+ N[bps] ... (23) where C bps represents a channe
capacity, nanely, a maxinum data rate at which data
can be fed to a communi cation path - 80 in theory, B
Hz represents a channel bandwi dth, and S/N represents
£ S%%S al -t o-noi se power ratio. When expressed in
¥i Boduékpre <3t o-ad tiamalow S/N ratio, equation
(23 FOXI ted, by the follow ng equation (24):
}& EFS‘T bpsiv e S(:ﬂrfefjf CPW’@“S%‘F\P’F%OTEMl% ar | ower
pandlng t he

plmﬁl@ B cs SN e Nesski B expandng the

channel’
cohfud i Bh e dsh or, lhgh
tinme- serlesqggggﬁfékﬁﬁgﬁgég FP%%1§£ lé%n%éﬁ%unlcatloﬁ is
- perdocnatiuat Ca i0mtpal blieaaghiveve ghid el SRl d
spectrum operations, the frequency of the signal is
cozpraadatei witdutcanht vaheirnteaf enenstnge RJdiinils +ebn
communi cations are perfornmed in a manner free from

mePﬁP@rference Fig. 26 illustrates a conmmunication
éiqﬁ{ accordance with one enbodi nent of the
OC%SnQEnPFBEOHthg t el oramiceamiphcayiorm 890 of

d Qur tra sn1 ters,.810-1 through 810-4, and
© {J%%ab%gcbeeilvers %‘23 SEhPdaghelsbp method 1s the spread-

spectrum method may be used. Frequency bandwidth and
particular time-series code are predetermined between the
transmitter and the receiver. The transmitter changes an
original signal in frequency in accordance with the time-
series code within the frequency bandwidth, thereby
spreading the original signal over the entire -frequency
bandwidth before transmission. Upon receiving the spread-
‘Spectrum signal,  the receiver integrates the received signal,
‘thereby decoding the received signal.

. Advantages of the spread spectrum technique are

described below. According to the Shannon-Hartley channel.

~ .capacity theorem, the following equation (23} holds:

c=Bx log, (1+%) [bps] - (23)

where C bps represents a channel capacity, namely, a maximum

- data rate at which data can be fed to a communication path
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perform mul ti pl ex comuni cations via a comuni cati on
medi um 830 using spread spectrum techni que. The
transmtter 810-1, corresponding to the transmtter
110 of Fig. 1, includes a transm ssion signa
el ectrode 811, and a transm ssion reference el ectrode
812. The transmitter 810-1 further includes, as a
unit corresponding to the 81 transmtting unit 113,
an original signal supplier 813, a multiplier 814, a
. spread signal supplier 815, and an anplifier 816. The
ipthgomsl Bi fraresterpnter a8tBagendr hhedwadtior iagidnal/N
signal as a signal to be transmtted, and then
re@&%ﬁ?i“@g theloet} idrdicigiegrawert sathe. mifhdplaxpressad in
Mégqgu§?£ead signalh supplier 815 generates a spread
STGhal "t RaP*REFVRLCHI LD @alPrer /¥ Akt Of GIUeSieadi(RG)
s [, ' rL.a. predetermn f requency
1sb§§g%5g%$€%%§$f@ne %’3& |W:eL§8t Rd42 Jp?%agéj@i ‘gnal to the
mul tiplger 814. Jwo typical methods of spreading the

orilgr KBnal [Wpsl t he--{@d¢ad signal are available,
nanel y," di rect sequence nethod (hereinafter referred
to as DS nethod), and frequency hoppi ng net hod
( herfeithaf tSgN ref engnetl to s Fhtarwtdhed) a hoisberDoor
nmethod, the nmultiplier 814 nultiples the origina
Le¥phnal/hy<d ¢ i e exprhdingodlee hehvamme la HanelguidhbyB, the
S onent hhﬁﬂer,in frequency. than the origina
ChaPYrral CAPR{E LI L5l FeaFrdnte e ptedatenrdaerat edebyon
higﬁggeternined carrier wave, anplified by the
nplifier 816, and then output.

Tf the time-series code is changed from communication
path to communication path to achieve different spread
spectrum operations, the frequency of the signal is spread:
without mutual interference. A plurality of communications
are performed in ‘a manner free from interference.

Fig. 26 illustrates a communication system 800 in
accordance with one -embodiment of the present invention. In
the communication system 800 of Fig. 26, four transmitters
810-1 through 810-4, and five receivers 820-1 through 820-~5
perform multiplex communications via a communication medium
830 using spread spectrum technique.-

- The transmitter 810-1, corresponding to the transmitter
110 of Fig. 1, includes a transmission signal'electrode 811,
and a transmission reference-electrode 812. The transmitter

810-1 further includes, as a unit corresponding to the
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In the FH nethod, the frequency of the carrier wave is
changed by the tine-series code to generate a spread
signal. The original signal is nultiplied by the
spread signal by the nmultiplier 814, anplified by the
anplifier 816, and then output. One output fromthe
anplifier 816 is supplied to the transm ssion signa
el ectrode 811 while the other output 82 fromthe
anplifier 816 is supplied to the transm ssion
reference el ectrode 812. The transmtters 810-2
tramsaigit i840udihale3 1 by Sanwyinstlr gatnae. sGhpced B8 3, a
di scussion of the transmtter 810-1 applies, the
mfitdeddsiroflf @ herteathsvianadr sugpdierthibugnd 810- 4 is
tted ein. The receiver 820-1, corresponding to
aqﬁ¥lfﬁgfepgér 120 of Fig. 1, includes a reception

d d ti f ..
ol B SLAGHLASiERh BP0RP abPEY adeees ﬁgfgaé%%nal
sighad HBI & §P%ﬁ§§%‘@@%rggs&ggzégceél¥é %C?nurgutgﬁ IJ_es 2he

anplifier 8 a nulti A Sprea

orsypphl esi Rl weu@nm@mtqpm@brssgmal ﬂ%@g}re%' ki8R81
The recei ver 820-1 decodes an el ectrical signal

suppébedi YL taencetret hodpokatihei gD AiNENs0vekh8s a
present invention, and restores the original signa
cary her s ignal ﬁﬂﬂnﬂmreddﬁngnthheoxngnamﬂsxgmaﬂabver a

_ S#E Iler 813) through signal processing reversal to
br FIREYr AABAVider, BuD-therFisypp2ies the

sp£é$gstr é?sto t eq%ETtYpffggtéva\Médglkggggggc%ethods of
spreading the original signal with the spread signal are
available, namely, direct sequence method (hereinafter
referred to as DS method), and frequency hopping method
{hereinafter referred to as FH method). 1In the DS method,
the multiplier 814 multiples the original signal by a time-
' series code having a frequency component higher in frequency.
* than the original signal. The multiplication result is
modulated by a predetermined carrier wave, amplified by the
amplifier 816, and then output.

In the FH method, the frequency of the carrier wave is
- changed by the time-series code to generate a spread signal.

The original signal-is multiplied by the spread signal by

- . the multiplier 814, amplified by the amplifier 816, and then

output. One output from the amplifier 816 is supplied to

the transmission signal electrode 811 while the other output
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plotted in the abscissa. and energy plotted in the
ordinate. Spectrum 841 has the frequency fi xed.
Energy is concentrated on a particular, frequency. In
this nethod, any signal, if the energy thereof
dropped bel ow a noise floor |evel 843, cannot be
restored. Spectrum 842 is the one of .the spread
spectrum met hod. Energy spreads over a wi de - 83
frequency bandw dth. The area of a rectangle is
considered. as the entire energy. Regardl ess of

f"?ﬂ‘fbttlli‘@r a@ﬁ@:hfﬁ‘éqﬁ}efnc%ﬁ stppgdrantoi shé owemstias itohe
Iev 3 not, the signal of the
m%pé? Fﬁn?gii éggbred by integrating energy over
t he t c apdw dt h nications are
thugﬁgd%éﬁg%ﬁ%%%??hggﬁ 52 g%ﬁ%ﬂg%g%@r%uH?VQCFH?qE%mGthe
steQERURECat $ Oke SHSL %ms%%s?téﬂ periorm Co%?nlirtq:%gt 810~1
conmuni cati ons usi ng sanme comnuni Cati

app&dean1fﬁﬁ)dﬁ¥bd§§$Mﬁ bE Ehg tg§ms$§¥ﬂg%s %%% bhEHEQB h
835 i ndi cate comuni cation paths on the connunlcatlg

81lfRedi um @8 ted hlerehe.spread spectrum techni que, the
conmuni cati on system 800 perform many-t o-one
comhfiteaeiigas 8201 bpresemambrvingheopahd B8de Bnst im0
path 832 or many-to-nmany communi cati ons. A second
Ofn&%bdl'f OMGHIPEFpR ek € catgrds elscirofie eg@bncynd a

A R R A B
cod RS b Sgp et ShELVEL A L1eD 1LV GEO, L0 B
unLOME I ,esnvahB1aspart §£31l af multiplier 824, a spread
signal supplier 825, and an original signal output unit 826.
-The receiver 820-1 decodes an electrical signal
according to the method of the embodiment of the present

invention, and restores the original signal (the signal

supplied from-the original signal supplier 813) through

“signal processing reversal to the process of the transmitter

810-1.

Fig. 27 illustrates: .a frequency spectrum with frequency

-plotted in the abscissa..and energy plotted in the ordinate.

Spectrum 841 has the frequency fixed. Energy is
concentrated on a particular frequency. In this method, any
signal, if the energy thereof dropped below a noise floor

level 843, cannot be restored. Spectrum 842 is the one of

~.the spread spectrum method. Energy spreads over a wide
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frequency bandw dth allocation rule or detects a
frequency bandwi dth at the start-of comrunication,
and is assigned a frequency bandw dth in accordance
with the detection results. Fig. 28 illustrates a
comuni cation system 850 in accordance with one
enbodi nent of the present invention. The conmuni cati on
system 850 includes four transnitters 860- 84 1
t hrough 860-4 and five receivers 870-1 through 870-5,
and perforns nultiplex communications on a
freananay daandrididdi ufheg@@easpfigat hectfarerjisericy consi.de ped
neghod. The transmtter 860-1, corresponding to the
- 25 FAAsFTtIER STPRIYof Begardleppcpiiderethan sachi Sskanency
ggal el ectrode nd _a,trapsm ssion reference

61
2UPPo e gk e b SRENTOLEF THED: LRl fde of not,
LN : [ r onding to t transmtiin
enEnEL S o, Mk il SREPR i by (gReTating
enBUGY | Pbd et ib4ntad b L2kl cil , -
an%yan amplifier %6%%%8?{3%2?%&8}6%5?1; egl o@{/nﬁ% ﬁggélons
arér elgue s adarlieabl e oscillator 865 and having a
particul ar frequency conponent, is nultiplexed by an
“or iWithalthsi gnakad uppd ¢ tedad rembniguepr tgé nabmsiginaltion
supplier 863 by the nultiplier 864, anplified by the
sYgret i $0% cogeperipamt AencenEpult qeaunicessonsyusing ttter
filtered),. One output fronthe anplifier .866 is
sal&%p‘b‘?“?‘%’tﬂi‘lf:attlﬁg PrIhER; 839 on A gheneliacFigde2 86 Palis |

83%{E?fgdgﬁ’8ggtEH&iEggg1égﬁhégggégyo%rpg%gslgnsggglIed to

communication medium 830. With the spread spectrum

ol

technique, the communication system 800 perform many-to-one
communications as represented by the path 831 and the path.
832 or many-to-many communications.
A second method for multiplex communications is a

- frequency division methed. - In the frequency division method, -
a frequency bandwidth is. predetermined between a transmitter

- and a receiver, and then:divided into a plurality of bands.
.The transmitter (or receiver) complies with a particular
frequency bandwidth allocation rule or detects a frequency

-bandwidth at the start-of communication, and is assigned a

- frequency bandwidth in accordance with the detection results.

Fig. 28 illustrates a communication system 850 in

accordance with one embodiment of the present invention.

. The communication system 850 includes four transmitters 860-
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transm ssion reference el ectrode 862. The transmtters
860-2 t hrough 860-4 have the sane structure as the
transmtter 860-1. Since the discussion of the
transmtter 860-1 equally applies to the transmtters
860-2 through 860-4, the discussion thereof is omtted
herein. The receiver 870-1, corresponding to the
receiver 120 - 85 of Fig. 1, includes a reception
signal electrode 871 and a reception reference
el ectrode 872. The receiver '870-1 further includes,
1 dhzoumty 8606Ar 88 ohbVh rags ivers 8961 hhrowgh t87(2%, smd
amplifier a multiplier 874, a frequency variable

‘performs Fg} 7':-)’%ex ; ; gt medium
oscT1a gP5S%an SAGIRR & gnaPUBWRBRAT AT ¢

V6 . The ceiLyer 870-1 restores an electrical signa

8%ﬁfaéégggF&gngggﬁf?é%#nﬁéﬂ%gﬁﬁgbHﬁF%BHe enbodi ment of
theTHéeﬁﬁaﬁsmi@Mﬁn%@@pi,a?QrEQ?ﬁoﬁ&fﬁ%F&?fﬁﬂftgglgh@%Ler
signal (signal supplied fromthé original S|gnaP

119upl Fey.863) 1AL U 2 TranahiRE968SSE HgaT VIS8 d0 561
the process of the transmtter 860-1. Fig. 29

- and| pustreaseisaicexanjErenck blegtienay SERCt MHY tWahBmitter

frequency plotted in the absci ssa and energy plotted

860p1 ﬁHét%ﬁﬁiiﬁﬁiydaﬁoraStheuuénvenreespbmﬁin@qﬂoamabion,
an entire frequency bandw dth . (BW is divided into

CrARGRL bR Wi Hs (PW aBoeriginaghs 89l Dunrddér 863, a

mlEEAPREY DN s yeed, for muyally it ferent

nica
amplifier 866.

A signal, generated by the frequency variable

oscillator 865 and having a particular frequency component,

'is multiplexed by an original signal supplied from the

original signal supplier 863 by the multiplier 864,

amplified by the amplifier 866, and then output :(as

necessary, further filtered). One ocutput from.the amplifier

+ .866 is supplied to the transmission signal electrode 861 and

the other output from the amplifier 866 is supplied to the
transmission reference electrode 862,

The transmitters 860-2 through 860-4 have the same

- structure as the transmitter:860-1. Since the discussion of
the transmitter 860-1 eqgually applies to the transmitters

- 860-2 through 860-4, the discussion thereof is omitted

herein.

The receiver 870-1, corresponding to the receiver 120
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860 (receiver 870) in the comunication system 850
uses different frequency bandw dths from
comuni cation path to conmunication path, thereby
concurrently perform ng conmunications on the single
conmuni cati on nmedium 880 in.a manner free from
interference as shown in Fig. 28. Fig. 28 illustrates
comuni cation paths 881 through 885 on the
conmuni cati on medi um 880. Wth the frequency division
86 technique, the comruni cation system 850 perforns
ofmdiig-t &- ohecledesnmimatdporionasigepl esbat ecbdy d711e apat B
881 and the path 882 or nany-to-nmany conmuni cati ons.
TePRBLLBINTATRERT O ShetendB56 72t heThe ansrd itesr 8960 lor
fu,trI?:Fx rreceii/e% 87\%? divides the entire bandw dth 890
ST f FUE U BaTrdvit Htth$Ped1 CORFBERANGDSY thhetheumsseiging
LViskong, i t.. lim-ted to articul ar nunber,
undk i Ene T i ol dene. wip iRl 1 o B dtency
vaPaRg M ; Aval a ird. for .mul tiplex .
com%?%%tuilgn%dif@aﬁt'i'%?d%gi é?ﬁ%@ﬁﬁsﬁig&ﬁé toﬁlécpet unit
g87diLvi des conmmunication time anong transnitters and
receivers. The transmitter (or the receiver) conplies
wi tThea rpaetivenl 870-1i nesthrdssioN J1elce rokades 86481 ain
time slot unoccupied at the start of conmunication,
ACHAFIIRCH IEitdnddcameshndnp € atnerenbiatbimeint accohdapeesent
with the detection results. Fig. 30 illustrates a

- InEEniRTc AN hePs FeRTopes iR oxismadi cdtned $ysoead
o0l s FL ARHTEE, LM ea S 863 O L
signal processing reversal to the process of the transmitter
. 860~1.

‘Fig. 29 illustrates an example of frequency. spectrum-
with frequency plotted in the abscissa and energy plotted in
| the ordinate. For the convenience of explanation, an entire
freqguency bandwidth (BW) is divided into five bandwidths
(FW)- 891 through 895. Divided frequency bandwidths are used
for mutually different . .communication paths. = The transmitter
- 860 (receiver 870) in the communication system 850 uses
different frequency bandwidths from communication path to
communication path, thereby concurrently performing
communications on. the single communication medium 880 . in a
manner free from interference as shown in Fig. 28. Fig. 28

illustrates communication paths 881 through 885 on the

communication medium 880. With the frequency division
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t hrough. 920-5 and perfornms nultipl ex conmuni cati ons
on a conmmuni cation nedium 930 using the tine division
techni que. The transmitter 910-1, corresponding to the
transmtter 110 of Fig. 1, includes a transm ssion
signal electrode 911 and a transm ssion reference

el ectrode 912. The transmtter 910-1 further

i ncludes, as a unit corresponding to the transmtting
unit 113, a tinme controller 913, a nultiplier - 87
s', 914, an oscillator 915, and an anplifier 916. The
tehid ¥ent £BR| EPTUBLealt it syateor B§Pnaer §6 ymalmaty-to-one
&redeternined time. The nultiplier 914 nmultiplies the

COFTGREAF18PENAP BFPTIREIGhEY §ORePAtRABHY an the path

i r..9 and out.puts the resulting signa
8 a%?é#gbgiﬁa %??¥e?%ﬁpu9i§a§ﬁﬁpﬁpriate). One out put

fro 5 fd 189 ' i.ed 1o the
tragzipggion Eé%ﬁ%ﬁn ég@%g?ogggghﬁﬁ%uéfﬁﬂﬁ§lt§ﬁﬁe?60 or

theutrputite oI APlddd @heIlhth Se SWPRAYESY Bdd8nto five
transm ssion reference el ectrode 912. The transmtters

bagd@idthéreght1dirgh [BpEe t MBeSARbe SLEHICiUFie id%ist B8 not

transmtter 910-1. The di scussion of the transmtter

ligiged & stnappdtdsulart hembeansand ters GikGddd baAnduglths

910-4, and the di scussion thereof is omtted herein.

ma¥hBe  Glf grEN Y JaL Pangyidsbpondi ng to the receiver 120

(ﬁc#ﬁé%l é, includgé.a reception signal electrode 921

and £ 11PELEREFoR FREER ARERM dO dd toPexThe recei ver
coﬂﬁ\gﬁﬂtagilgntgqe.l.rs Ian%liﬁggaiw&_lgign u{]écghnci(zqrtlreesi:%%ri]:dlciri]giégs

the recelvi ng
communication time among transmitters and receivers. The
transmitter (or the receiver) complies with a particular
time division rule or detects a time slot unoccupied at the
start of communication, and is assigned a communication time
in accordance with the detection results.

Fig. 30 illustrates a communication system 900. The

communication system 900 of Fig. 30 includes four

transmitters 910-1 through 910-4 and five receivers 920-1

-through. 920-5 and performs multiplex communications on a.

communication medium 930 using the time division technique.
The transmitter 910-1, corresponding to the transmitter
110 of Fig. 1, includes a transmission signal electrode 911

and a transmission reference electrode 912. The transmitter

-910-1 further includes, as a unit corresponding to the

transmitting unit 113, a time controller 913, a multiplier
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unit 123, an anplifier 923, a nultiplier 924, an
oscillator 925, and an original signal output unit
926. The receiver 920-1 decodes an el ectrical signa
in accordance with one enbodi nent of the present
invention, and then restores the.origi-nal signa
(original signal supplied fromthe tinme controller
913) through signal processing reversal to the
process of the transmtter 910-1. Fig. 31 illustrates
a spectrumobtained in accordance 88 wth this

et 1Fod omcihlerer Dlot tadl ian whelalfsersshsand ener gy

plogéed in the ordinate. For the conveni ence of

“expl-afiab +8%, CH e ik 94Bopytoyts t 37 KD igws sienal at

orlR . practice, these.tine slots 941 through 945

PrAre gﬁﬁgﬁ%dEﬁ@e'fﬁthgFﬁtiﬁél§Fo?i? EatH RiiRs gp@t

ordigMingdedsi i i ed_for ifferent .

© cgmr%g%i gg??%% %‘éﬁe %gnt%raa%se mt ?g?g 8% o-t§ eogsé:ij\}é'iator

91%20 hndNot ey €9 AN Al l‘%'i'n@’?&gﬂégopaft@éw'Bé!ynﬁatf%‘it red
using a tine slot different from communicati o patﬁ

ast epponpniacali omEatdutphliereby €RAtAmb] 1 MG Melgak s
interference as shown in Fig. 30. A plurality of

- supphiedi tattlons ranentilssd opesi gnakde Dsvtheissialgl and the
ommuni cati on nedium 930. Fig. 30 illustrates

otﬁsmm% i Saehsmpdifiar o%hh U8Fumplilkd to the
omuni cation nmedium 930, Wth_ the tinme division

 'tr$33%h?%ﬁﬁ§ THE TESfRufiEatTode sY5t em 900 performs
e e VDL G L e e D L
st%ri%lﬁguﬁé s t‘#ﬂeVitgggsﬁXtEQF §P(5m_JL'I.ni Cﬁ’lteI %s%}ﬁssts?.{pnggg the
transmitter 910-1 also applies to the transmitters 910-2
-through 910-4, and the discussion thereof is omitted herein.
The receiver 920-1, .corresponding to the receiver 120
..of Fig. 1, includes a reception signal electrode 921 and a
reception reference electrode 922. The receiver 920-1
further includes, as a unit corresponding to the receiving
‘unit 123, an amplifier 923, a multiplier 924, an oscillator
-.925, and an original signal output unit 926.
The receiver .920-1 decodes an electrical signal in.

accordance with one: embodiment of the present invention, and

- then restores the original signal (original signal supplied

“from the time controller 913) through signal processing
- reversal to the process of the transmitter 910-1.

Fig. 31 illustrates a spectrum obtained in accordance .
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transmtter 910 or the receiver 920) may be different
in time wwdth. Two or nore of the three comrunication
techni ques descri bed above nay be conbined. In a
particul ar application, the feature that each of the
transmtter and the receiver conmunicates with a
plurality of apparatuses is very inportant. Each of
the transmtter and the receiver nmay be applied for
ticket - 89 handling in transportation facility. A
user holding an apparatus A having information

with fdd f“@thﬁn‘ﬂ%@? Hias platdedadnaphar avusi Beharicng a

eﬁéﬁg t al ngngy.fu ction may use an automatic ticket
GAY. PAPERSEhER SR Q1eEd@ted FREt KBE eRREniange of

r.at he apparat concur tly operate.

© v%ﬁlai%%gghéf%g%rgjﬁeaveogsl ﬁﬁi Egﬁf’gg%eé‘g%da Ghéhown.  In
réeerage+piset UYLer pa excess, f e

P8 thbse e U ot 248t oBln S aarpepgf%&{lﬁ%eg. bx

fucelBunttnéi SN0l 0CEIThPeHHar BBdcbgt Wesd a f ransmLies s
and a receiver, for exanple, perforned between the

 usedafienm &t @ifdferandomhanieaeivarpd2®. i MTHN@ ransmitter

conmmuni cation system 100 of Fig. 1 is described bel ow
91Qi {herei et )t dna the| omehanicatidh gsys32m POOSt ep

311, .the transmtting unit 113 in the transmtter 110
CONBHBT GRESS #519h &l tiBepeloradshiferent fnem spmpugigation

e.transmt.ti unit 113 transmts the generated
pabll el B iR ARl | DR REaY FAmise WG, R el

intEAPSPLSS YUY shown in Fig. 30. A plurality of
communicatibns are thus performed on the single
communication medium 930. Fig. 30 illustrates communication
paths 931 through 935 on the communication medium 930. With
the time division technique, the communication system- 900

performs many-to-one communications as represented by the

path 931 and the path 932, or many-to-many communications.

Time slots divided by the communication system 900 (the

transmitter 910 or the receiver 920) may be different in

time width.

Two or more of the three communication-techniques
described above may be combined.

In a particular application, the feature that each of
the transmitter and the receiver communicates with a
plurality of apparatuses is very important. Each of the

transmitter and the receiver may be applied for ticket
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signal electrode 111. Upon transmtting the generated
signal, the transmitting unit 113 ends the
comuni cation process. The signal transmtted from
the transmtter 110 is supplied to the receiver 120
via the communi cation nedium 130. In step 321, the
receiving unit 123 in the receiver 120 receives the
signal via the reception signal electrode 121. In
step 322, the receiving unit 123 outputs the received
signal . Upon outputting the received signal, the 90
h g 4§ GARRSROBtaRH, thfeiddimuni Batsen hebiioss an
athergof. The.trapspmtter, 110 and the receiver 120
BSEF PSP BalT ¥ ROntRr TG 10R FREBEER HOSFRpTeter desss, and
Wi enn . for er.form ng any conpl ex process.
S F B chRre HEFPLI Ol YR ThBdR S Futer Fef and g on
“autHomadk b HS er ect e, ..the.transmitter
R ¥R e ek i 106 e SR e A sbb AR A wsea,
theoBppasahs Ol HOCAES akﬂ%)a&'aﬂ'ﬁls VB L&RRSAELL NG o%%‘i‘att??n
receiving signals via the signal electrodes thereo
-Even afnbihmersewttadffedct da by reavé Nesyemt Sshe hrerage of
transmtter 110 and the receiver 120 (conmunication
they §PEAY 490 )PaEUGES angessodde analy Mem idabiatrddn g romstie
i nvol ved in the conmunicati on process to be reliably

0
digdrebrRReY Pl thens@PakstuaiBect ed by environnents.
Since the.structure of the comrunication process is

si %ﬁ"f“f“@_ OR8N CBRRADAT L RGPSk BREYSS cAnt BRI ter
eniS8 SO e SIRNG B PR BU5L one
tr@RShRd Q1B RGhdWhEl PLEXIAGr 120 in the communication.
system 100 of Fig. 1 is described below with reference to a
flowchart of Fig. 32.

~In step S11, the transmitting unit 113 in the

. transmitter 110 generates a signal to be transmitted. 1In
step 512, the transmitting unit 113 transmits the generated
signal to the' communication medium 130 via the trénsmission
signal electrode 111, Upon transmitting the generated
signal, the transmitting unit 113 ends the communication
~process. The signal transmitted from the transmitter 110 is
supplied to .the receiver 120 via the communication medium
~130. In step SZl,lthe receiving unit 123 in the receiver
-+ 120 receives the signal via the reception signal electrode
+121. In step S22, the receiving unit 123 outputs the

‘received signal. Upon outputting the received signal, the
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In the above conmunication systens, the transmtter
and the receiver are separate apparatuses. A
transcei ver having the functions of both the
transmtter and the receiver may be used to construct
a comuni cation system Fig. 33 illustrates a
comruni cation system 950 in accordance with one
enbodi ment of the present invention. As shown in Fig.
33, the communication system 950 includes a
transceiver 961, a transceiver 962, and a 91
reSHIRCOc AL nl AR dends 196 dommuhd cedimunprateon thesteom.
950,,, the transceiver 961 and the transceiver 962
exchafgEr BYHHHST i1 G ReSnkhe cbRfekTeati Bhoeritarmhbasic
[ rop. medi.um 130. . The transcejver 961
e R PufEied (o Fed o agncredr vbtiier the need for
Tkt 1 [ «eand ecej ver. 0
e s T e v A TS

frepeebhbeahbying he élr@&p%ii\f%ﬁi%&sh&tﬂ HdeSed NG ce
transm ssion signal electrode 111, the transm ssion

eleetepdacetied ectamnde ttkk2,110handir eRe Mddé Ngeunizty. £43,
the reception signal electrode 121, the reception

‘Perépenences bl alvte ooemlgd catndn phecescdbwisignplyi t 123,
The tranpsceiver 961 transmts a signal via the

CrapAftnt 24 | Ui RArukeesd Vo nglgmels refs itte erionad,

elang éeceives %;signal via the conmuni cati on nmedi um
13077 ©

Fhg-HE oL dleity BRRE9H . Naheat fepickilre enyé ropgents.
i . t th i cati hr ough the. .
TndPELANGE O 1o 9, REC ERMRERTL als b B e e

transm

syé@@@iﬁﬁﬂ):gghd3é§“WbrkﬂB§&f§ﬁ§.Mgﬁikacturing costs

involved in the communication process to be reliably
performed in a manner not affected by environments. Since
the structure of the communication process is simplified,
the communication system 100 can easily use a variety of
communication methods in combination, such as modulation,
-encoding, encrypting, and multiplexing.

In the above communication systems, the transmitter and
the receiver are separate apparatuses. A transceiver having
~the functions of both the transmitter and the receiver may
~be used to . construct a communication system. |
Fig. 33 illustrates a communication system 950 in
~accordance with one embodiment of the present invention:

As shown in Fig. 33, the communication system 950

includes a transceiver 961, a transceiver 962, and a
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each other. The transceiver 962 is identical in
structure to the transceiver 961, and operates in the
same way. The discussion of the transceiver 962 is
thus omtted herein. The transceiver 961 and the
transcei ver 962 performtwo-way comrunications in the
sane way via the comuni cati on nmedium 130. The
comuni cation system 950 (including the transceiver -
92 0961 and the transceiver 962) can easily perform
the two-way communications in a manner free fromthe
coppng g8t 6an ofediapplliddhat | dm ¢hei commentsation tdystado@eo,
conmuni cati on syste the el ectrodes for transm ssion
th&r ETAPPERIERE 18e Ak dheodeanperivet et grchange signals

1n t ergﬁtgvéﬁﬁﬁg*%%ﬁ§4$§5%bé % @dcgnalQﬁ%ECtrOde and a
th f . cGh S oA
smf?ﬁ%zﬁfgh Ce&&%gfgkzg%ég%gggsgsgga%#5%565e%ag28 on the

1déﬁ@¥§ald@§Qﬂk@Q§aﬁ%%ﬁ%@b§aﬁi9n sYpiem4 s 4 qgﬁ%rkgggiver

below with reference to Figs. 34 anhd 35.

120 idettatls dhahet ireket veRSPeot bpNrsystiem 14@;9@ vi ened
at a slantly dowward angle from above within a

speftkitalgat.e the gradscilivast pal esnclihizCamuniraabn®8sion
system 100 viewed fromright above. The ticket

Sl?%%be%%ﬁ%ﬁ¥@§¢sﬂéﬁv1©be tsanpsissied mfeaenceneianteodé

_112 rag station, an art nuseumor the like (Fig. 35
11 WSThEIpPcRBLE| hpecEhoragpatder1gognal

electrode 121, the reception reference electrode 122, and
the receiving unit 123.

The transceiver 961 transmits a signal via ‘the
communication medium 130 using the transmitter 110, and
receives a signal via the communication medium 130 using the
receiver 120. - The transceiver 961 is designed so that the
communication through the transmitter 110 and the
communication through the receiver 120 do not interferé with
each other.

The transceiver 962 is identical in structure to the
transceiver 961, and operates in the same way. The.
discussion of the . .transceiver 962 is thus omitted herein.
The transceiver 961 and the transceiver 962 perform two-way
communications in the same way via the communication medium
130.

The communication-system_950 (including the transceiver:
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installed at a railway station entrance). From a user
device (UD) 1100 nounted on. an armof a user passing
through the ticket gate (corresponding to the
transcei ver 962 of Fig. 33), the ticket inspection
system 1000 reads information corresponding to
commuter pass or the like, perforns a ticket
i nspection process based on the read infornmation, and
opens or closes doors 1003 of ticket gates 1001-1 and
1001-2. Subsequent to the end of ticket inspection,
9¢lhangd; gket tgBsdaispactdadn spst easllPparfadsn prhe- sworedy
subscription information of a content such as
Coﬁ@\}@ﬁﬁE%%n%rid‘ g ieés freeofir Phethe drimdedtdent ©60
s nmounted on the armof the user passing

apPE%SﬁEﬁO?TﬁPYﬁHﬂ5§?Qﬁiea Based on the read
| o Bt QBovkneolhNTELELSL JJA Jet ver 8,108, Jdalarof

the content to e UuSer

bASREe ' u
cagpietlog s AR LRl 4 rlton

A1160R2aPive Xi90r513083baardo 20935 AT rangad-dart waen ot he
ticket gates 1001-1 and 1001-2, a signal processor

refoténca glefredeemagl bet nodé amz;ha cdroeage ohOtBe rastl
gate drivers 1014L and 1014R Each of the signa
fog| e S iP002Nd ARGEROOON miy be;mtuc@etﬂed by
i ntegr.a ng the transm ssion S|%£ el ectrode 111 and
t hé Lét: ﬂ%‘?%ﬁa@neﬂéﬁ%&@o Paéf-’dFP’g the ghpve-
electrode 1002-1 and re arranged on a
de%#%%?adéﬁ} ace® gfﬁﬁeﬁy?ﬁ%mt+% ﬁf &S PEOEY1VARY
reftOPdn fEh%igs. 34 and 35. Fig. 34 illustrates the
ticket inspection system: 1000 viewed at a slantly downward
angle from above within ‘a ticket gate. Fig. 35 illustrates
the communication system 100 viewed from right above.

- The ticket inspection system 1000 is installed at an

entrance of a railway station, an art museum or the like

(Fig. 35 illustrates the ticket inspection system 1000

installed at a railway station entrance). From a user

device (UD) 1100 mounted on an arm of a user passing through

- the ticket gate (corresponding to the transceiver 962 of Fig.

33), the ticket inspection system 1000 reads information
corresponding to commuter pass or the like, performs a
ticket inspection process based on the read information, and
opens or closes doors 1003 of ticket gates 1001-1 and 1001-2.

Subsequent to the end of ticket inspection, the ticket
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signal electrodes 1002-1 and 1002-2 nay be arranged
wth the top surface thereof exposed upwardly or
covered withy an insulator. The signal electrodes
1002-1 and 1002-2 are divided into a plurality of
segnents and each segnent is swtched to be connected
to the signal processor 1011 in a tinme division
manner for conmmuni cations. The signal processor 1011
is constructed by integrating the transmtting unit
113 and the receiving unit 123 of Fig. 94 33. The
inspgrAlopr d¥eyprl 0Pl Fegelst presshpred esgoscription
|catégns di scussed with reference to Figs. 1

1%%%%68&% Ui TR G GYEh d&vPeESRARRF BRRd KR dRFARSS
£xBANT L LEE JRASRENGR) 3R LNe, COMTUIN £al) O JTEC UM the

correspondi ng to

usEl:padsind iRl 48W geckif0gals. munled on e argof

t he” passenger passing through gates

ingeemd 00dn 2 wannectethiteetne16i 988! ve 8l 6Gld odes 1Le02rnd
and 1002-2. The reference el ectrode 1012 is

copbastructEe: hser mkedrat LDYot he transm ssion reference
el ectrode 112 and the reception reference el ectrode

122hst tHicjet3dnspadt hay $restdmgiofiol édcatidansythe ticket

: coan&%hpt pl ace. As shown in Fig. 35, the reference
gatfec D 10 Hst sivealt egecheedes tHQdel &iyridlo2-2,

oSN A S RS I A Sl BT
10641 - PQHRPQqueb'VSrglaggy rééggsé¥“fﬁﬂﬁ a reference
electrode 1012, a storage 1013, and gate drivers 10141 and
1014R.

Each of the signal electrodes 1002-1 and 1002-2 is-
constructed by integrating the transmission signal electrode
111 and the reception signal electrode 121 of Fig. 3. The
‘signal electrodes 1002-1 and 1002-2 are arranged on a floor
- surface between the ticket gates 1001-1 and 1001-2. The
signal electrodes 1002-1 and 1002-2 may be arranged with the
top surface thereof exposed upwardly or covered withy an
insulator. The signal electrodes 1002-1 and 1002-2 are
divided into a plurality of segments and each segment is
- switched to be connected to the signal processor 1011 in a
time division manner for communications.

The signal processor 1011 is constructed by integrating

the transmitting unit 113 and the receiving unit 123 of Fig.
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si gnal processor 1011 reads the content data fromthe

storage 1013.. The storage 1013 further stores a

ticket inspection conpletion table. On the ticket

i nspection conpletion table, the signal processor

1011 registers a device identification (ID), of the

user device 1100 having undergone the ticket

i nspection process together with a session key shared

during authentication in the ticket inspection

rocess. The gate driver 1014L under the control of

33he Wiegsapnal "proceiedddl perfoopenwivelesoses t he
c:ooloor.1083L. TQe %ate driver 1014R under_the contro

S &SGR “p7 Mifd retggense oo ciiges I frargsen

/ Lh ce tq.Fiqg. 35 t | eft 1003L
33 800, hnphE TRER, r B 3o Bbsrriee i Skl o

opén, ¢ B3R
Okt Tqare 10T asaklof tna efhEriEhiilg 18 e

cokf0Ri taspen 1082 180 ofrelrigd £9. asrRe SidnAlyLliect &369
1002, each of the doors 1003L and 1003R is referre

ist pousteddonrthd (03, candheaphssbnybe ad£inl ithebsghOLak
and 1014R is referred to as a gate driver 1014, if
tirkeEegatenol Hled faod 1803cRi apnpednep ttheneletwganl | n
i.cket inspection system 1000, passengers may

the t
elBFgE%%ﬂsf¥QﬂﬁT4u9QQ gRaF~étectrode 1002-1 (fromthe

| ef i.d of Fi 35 represented by an
arf%“fh%gﬁggn§8:ga??F%%ggc;oﬁgnig'QQQ§t§éFEe6rbhay
in@é&fﬁf&k&réﬂg %ﬂ%n§h§9§£o§|§§ é§é§%e electrode 112 and the

reception reference electrode 122 of Fig. 33, and may be

installed at any convenient place. As shown in Fig. 35, the
- reference electrode 1012 is installed together with the
signal processor 1011 in one ticket gate 1001-2.

The storage 1013 stores content data periodically
. acquired from a. content delivery server (not shown). The-
signal processor 1011 reads the content data from the
storage 1013. The:storage 1013 further stores a ticket
inspection completion table. On the ticket inspection

completion table, the signal processor 1011 registers a

device identification- (ID) of the user device 1100 having
-undergone the ticket inspection process together with a
session key shared during authentication in the ticket
inspection process.

The gate driver 1014L under the control of the signal
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1002-2 (fromthe right side of Fig. 35) as represented
by an arrow headed broken line to exit the gate. The
passengers can enter or exit the gate through the
ticket inspection system 1000. Wen the passenger
enters fromthe left side of Fig. 35 (from outside
the gate), the signal processor 1011 comruni cates
with, the user device 1100 via the signal electrode
1002 1 to performthe ticket inspection process. The
gnal processor 1011 controls the gate driver 1014R,
PfOC@GSOFhéPébyO@mucng wrossisoshrgdohe HORIL1003R g¥ite

el ectrode 1002-2, the signal processor
drféfff gg?%e‘ﬂ%der( I SALP Lo 8t &he agglaa%tWS@@rt AE11

rage th user...devi ce 1100 in accordance
Op%hghggoﬁégég%a |oﬁﬁ¥géaﬁt§%'MAth t he user device 1100

W‘eiﬁ‘l’&her@f?ei%gﬁgae%oe%igt )'35 O{T%ltlgelé'ftglgoo? 96095 [ 1i0<111en

35 (frominside the nal™ ‘processor

whe 08TURE CAL @5t Widdy tﬂ@@mS% deyLes, 1100 via the signal
el ectrode 1002-2 to performthe ticket inspection

pr dzegs .of Hhe sighat gaveessr1-10%khaanonobsishee gateed

driver 1014L, thereby opening or closing the door
to1893%. tAflet fumts de8lL, ehebtobdehd 0925kl thecsicgdak
logigfessor 1011 delivers transmts) content data

b n Ydve St agéem@ to ahea slgmaldelieceredeolPnz,
ca B SRSt N SRTPUL G 00, Esulle MR LRSSt
10@?tV§ﬁﬂ]éJH%5%fg@%e gate drivers 1014L and 1014R is
referred to as a gate driver 1014, if there is no need for
discriminating therebetween.

In the ticket inspection system 1000, passengers may
proceed from the signal electrode 1002-1 (from the left side
of Fig. 35) as represented by an arrow-headed solid line to
enter the gate or may proceed from the signal electrode
1002-2 (from the right side of Fig. 35) as represented by an
-arrow-headed broken line to exit the gate. The passengers
can enter or exit the gate through the ticket inspection
system 1000.

When the passenger enters from the left side of Fig. 35
(from outside the gate), the signal processor 1011
communicates ﬁithathe.user device 1100 via the signal

electrode 1002-1 to perform the ticket inspection process.

The signal processor 1011 controls the gate driver 1014R,
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el ectrodes 1002-1 and 1002-2 for communications in a

time- division manner. The signal processor 1011

perfornms the ticket inspection process in

comuni cation with the user device 1100 via the

signal electrode 1002-1 or the signal electrode

1002- 2 dependi ng on the direction of proceeding of

t he passenger, and then perforns the content delivery

process in comunication with the user device 1100 via

the signal electrode 1002-1 or the signal electrode
thegeby2oPaRba% of 1 oo Jots itniee télier dopr oh0O3R pr dEigedibeg séfnal

th SS r, -..97 Fig. 36 is a block diagram
e%eFﬁﬁga?af§§é}%¢n$QﬁlﬁﬁﬂﬂﬂﬁeprBFeﬁﬁ%rs1%ﬁ%ﬂdﬁﬁ%§@é§sor
(3198 d s e, .totransmt informati on tq . the user
( éev%%égggl R SR AP S&Sﬁsgg?arQﬂ%zﬁ???ﬁqquiagﬁgESIthe
usBk086850¢ gl i Penei-aly ) € i

t he inforwatioﬁ’unde? ? ggcg%ggg+°%ﬁ“é%é§ﬁ%ﬁ%o?%é%?ts

witf2bhe Wty aicstigirali1ipp.received fromthe user device
1100, a signal denodul ator 1022 denodul ates the

'si gfiwn ahe pappkhgsrt deidenheiul ahed rSiggRakicéoot heig. 35

control |l er 1025. A transm ssion-reception switch 1023
(fupmetngitte ddwt golte)of thhestom Y qitereskRRS 198lect s

bet ween the signal. electrode 1002-1 and the signa

COBTUITUFE TR Shasuene deghet Bl MrtHedéheoe2gnahd
agighe it esn Lhecsianel aeperal qn 102t and Lhe
Th@lseft_:}r{aqd r%gggsolh§0‘ffnéér%l:rloelrs ]t%ZeS giart]:%l lélig‘?.xsre% f(?{]-gﬁ,al
processi Nng unit
thereby opening or closing the door 1003L. Via the signal
electrode 1002-1, the signal processor 1011 delivers
(transmits) content data stored on the storage 1013 to the
user device 1100 in accordance with communication results
with the user device 1100.

The signal processor 1011 switches between the signal
electrodes 1002-1 and 1002-2 for communications in a time-
division manner. The signal processor 1011 performs the
ticket inspection process in communication with the user
device 1100 via the signal electrode 1002-1 or the signal
electrode 1002-2 depending on the direction of proceeding of
the passenger, and then performs the content delivery
process in communication with the user device 1100 via the

signal electrode 1002-1 or the signal electrode 1002-2

depending on the direction of proceeding of the passenger.
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(CPU), a read-only nenory..(ROM, and a random access
menory (RAM). By performng a. variety of prograns,
the controller 1025 controls operation of each of the
si gnal generator 1021, the signal denodul ator 1022, a
conmuni cation interface 1026, and the gate driver
1014. The controller 1025 controls the signa

generator 1021, thereby causing the signal generator
1021 to generate a signal to be transmtted to the
use 1025 control s the

.device 1100.. The control]|er ]
si gha?- d%ﬁ%dﬁﬂaasb&ocifoﬁ‘iégra@sﬂ%m@dvr@amenejtt:H@ture
iLgnal ; or 10 o denodul ate a signa
Cﬁfgggi%éggg?gﬁ#f%ﬁﬁi%%ﬁ%HQVice 1100. The con?roller
1025, sadisg e t%at&aﬂgfnysri&@ééngt%ogfg& Uneligee 408 co

door 1003 'in response to a sensor o rom one 0

11805 e859f gnd DAddnand & 3©@§°5n19ﬁ4%?d}ﬁaefms%|@9 9811

results with the user device 1100. controller
geh628tpera oslimadll \corarispohding heo COMBIN £atia@ on under
interface 1026, thereby causing the conmunication

‘thppeertrek dD26 qantacdées 2020nt aftierdd isdgmpl der veceived

£ %not shown) via a network (not shown) such as the
PRt BihetseTTidevdsitt A LPer @ 199%na hidensslyslad orhd 022
i cati.on .int rfaée 1026, to acquire data of a

defiSlLN S TS d90edr 258 STRRETD GiorieToRs Lasad; Fegal

£oC etantd:IQ%lqerAl% ry 1024, conposed of an
electrically erasable programmable read only nenory

(EEPE@B%smiéQE@ﬁ—féﬁ%ﬁﬂf%h(gwﬁ%cgaﬁo?ﬁcﬁﬁﬁg%ythgT“%ntrol
conmuni cation interface 1026 under e control 6%
of the controller 1025 selects between the signal. electrode

'1002-1 and the signal electrode 1002-2 as the signal

electrode 1002, and switches between the signal generator
1021 and the signal demodulator 1022 to be connected to the
signal electrode 1002.

The controller 1025 includes a central processing unit
(CPU}, a read-only memory. (ROM), and a random-access memory

(RAM) . By performing a variety of programs, the controller

1025 controls operation of each of the signal generator 1021,

the signal demodulator 1022, a communication interface 1026,
and the gate driver 1014.
The controller 1025 controls the signal generator 1021,

thereby causing the signal generator 1021 to generate a

signal to be transmitted to the user device 1100. The

controller 1025 controls the signal demodulator 1022,
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the controller 1025 accesses the content delivery
server (not shown) via the network. (not shown) such
as the Internet and acquires the content data. As
shown in Fig. 35, the controller 1025 connects to the
storage 1013, the gate drivers 1014L and 1014R and
the sensors 1041L and 1041R Each of the sensor 1041L
and the sensor 1041R is referred to as a sensor 1041
if there is no need for discrimnating therebetween.
The.sensor .1041 detects a human using | aser, and is
ChSTSEYS CARP 48T atP R G CIRERNIRESS] de2Arie (B adeate a
: S 3 t] t,,ga 0Q1. .The sor.1041 oqutpyts
Sl§h%gnggfggﬁ?%u%£§§ﬁg%%ﬁgf%‘te3188n3?§€1eﬂ&fbf§d%¥§ﬁﬂ§r

10PESSE0g6E ERé & Sre RBLWRSN 16Re L, 8?81& O%"i“:ﬁlo%%%h’e %:8%5

the ticket gate 1001-2. The senso as a sens

108Bedn| usspomsd ranta Qfenlshe ohikpket roah oDk aThensor
sensor 1041 is not limted to the one using | aser.

10%R& sedsarsadtir iy 1ive aany coypen e etdn g ifle spassagehe
or the, presence. of a passenger. For exanple, the

useEndeyiaesilGthy The goptosiiee xS @emiodicadpyi cahtrols
sensor and installed in each of the signal electrode

0 0GR (P TS SPGRAFaEPed P Bdetharrin: Zavsigy Bhe
coffiEsietss S5 SLICIiE o L0e sontoere 40801,
segeot ldeoatas Lo UORc o LB S5LAO0iR e
Internet. . The controller 1025 thus causes the communication
interface 1026 to acquire data of a content and the storage
1013 to store the acquired content data.

A memory 1024, composed of an electrically erasable
- programmable read only memory (EEPROM), stores required data
4s necessary.

The communication interface 1026 under the control of
the controller 1025 accesses the content-delivery server
(not shown) wvia ‘the network- (not shown) such as the Internet
and acquires the content data.

“As shown in Fig. 35, the controller 1025 connects to
‘the storage 1013, the.gate drivers 1014L and 1014R, and the
sensors 1041L and 1041R. ‘- Each of the sensor 1041L and the
 sensor 1041R is referred to as a sensor 1041 if there is no

‘need for discriminating therebetween.

The sensor 1041 detects a human using laser, and is
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driving controller 1053, a.device |ID searcher 1054, a

ticket inspection processor 1055, a device ID

regi ster 1056, and a delivery processor 1057. The

human detector 1051 detects a human (passenger) in

response to the sensor output fromone of the sensor

1041L and the sensor 1041R, and supplies the

detection result to each of the human detector 1051

and the driving controller 1053. The device ID
,acquisition unit 1052 transmts a start 100 command
1R dugéreaeli ok oo isht wddsagnentlee lefthotidey of the

tﬂ%ﬂgtuser dggége 00 of the _start of conmunication,
S¢§h ke vi 1§ RN CRALoRVEPRYS 17 AFRINQY Sutput

: _ _ :
T reat e nonb P LS, PES MiRb RORF el evie D 1o

belth@cde¥hees rediey 4. i searchely -
1054 responggbff@a notﬁ%?%é&igﬁa P?%n?f?&%ﬁicqéﬁq%01 2.
ThieNSpABHE ON0 PT AeAS $0MseH¥FP g0k rBAt hubhein et GGt i the
result of the human detector 1051 and the operationa
tickatugabé 10@l signal processor 1011 (including the
ti cket inspection processor 1055 and the delivery
pr otk SNSEE5 P4 IMbFengpetihited |ty thiee odevinséngDlaser.
Thsearcher %054 controls one of the gate driver 1014L
SnUCERer ghtY ™Y P& 21y 1 ERPE odehett B9 dihss Passagener ofhe

or-1003L and .the_door 1003R For exanple, when
P r%}%g{lgde?fec? TSI SFESaTr | ECEUPPRTREE £ ridHf Steﬁ@%geﬁ%fl may

be194ﬁ£eg%&£g'B%ﬂé&?’thSntkﬁkféairE%ﬁééé‘%%d installed in
each of the signal electrode 1002-1 and the signal electrode
1002-2.

Fig. 37 illustrates the structure of the controller
1025 in the signal processor 1011.

As shown in Fig. 37, the controller 1025 includes a
human detector 1051, a device ID acquisition unit 1052, a
driving controller 1053, a device ID searcher 1054, a ticket
inspection processor 1055, a device ID register 1056; and -a
delivery processor 1057.

The human detector 1051 detects a human (passenger) in
‘response to the sensor output from one of the sensor 1041L
and the sensor 1041R, aﬂd-supplies the detection result to
each of the human detector 1051 and the driving controller
1053.

The device ID acquisition unit 1052 transmits a start
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processor 1055 nor delivery processor 1057 being
operative, the driving controller 1053 controls the
gate driver 1014L to allow the passenger to enter
fromthe left side of Fig. 35, thereby opening the
door 1003L on the side of the sensor 1041L havi ng
detected. thepassenger. Simlarly, when the detection
result is supplied fromthe sensor 1041R with neither
the ticket inspection processor 1055 nor delivery
processor 1057 being operative, the driving controller

comzgd Egnthel Bsehederaiae dili0Pepfl0hdRotssatdow tich@otify

r to -_ 101 enter fromthe right side of Fig.

“%g%%tgﬁgs‘éﬁyc%p%%@%ﬂ Hde #éartiob3rompurieatsice eraphees
41R h The d
SRUERE SRPucH BTt T Sanget BRI ER e e G5
de\(}yi%e ib@otiﬁkoﬁﬁ&?s%e%é;' WePHOELFAL, 1055 4 grg 'fdp% 1£0e

drivi ng contr a SUCCGSS

thieNapgat +& dPFRELSD Idd KBEPARFEcL O F o][ 54,
entering fromthe left side of Fig. 35, the driving

contheldesri cE05D geatrthes 104 @R HHI R alQddRFi®ation
open the door 1003R located in a direction opp05|te
froroihe hiel prejc dedipegtdioneprboas$ér a3 efdr Heahr ikgbt ) .
On the other. hand, when the ticket inspection
deb?%@e%%o‘"resms:s Orfottlhﬁl byngpedefestany It reid &éhel053 of
succ ssful t|c |nsgect|on process in _response to

| Opsra‘bla%“s, ﬁ&efﬁ e hereeprs ddldf (Fpgluding
o, I 4 o AP
pro8POsit e dggm t e o specifically, the device ID searcher
1054 controls one of the gate driver 1014L and the gate
driver 1014R to .open or close the one of the door 1003L and.
the door 1003R.

For example, when.the-defection result 1s supplied from
the sensor 1041L with neither the ticket inspection
.pProcessor 1055 nor delivery processor 1057 being operative,
- the driving controller 1053 controls the gate driver 1014L

- to allow the passenger to:enter from the left side of Fig.

35, thereby opening the door 1003L on the side of the sensor

1041L having detected the passenger. Similarly, when the
‘detection result is supplied from the sensor 1041R with
neither the ticket inspection processor 1055 nor delivery
processor 1057 being operative, the driving controller 1053

controls the gate driver 1014R to allow the passenger to
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proceeding direction (fromright to left). Wen the
ticket inspection processor 1055 notifies the driving
controller 1053 of an authentication error or a

failed ticket inspection process in response to a
passenger entering fromthe left side of Fig. 35, the
driving controller 1053 controls the gate driver
1014R to close the door 1003R located in a direction
opposite fromthe proceeding direction (fromleft to

ri h%). On the, other hand, when the ticket inspection
e“&.egc Lo thes5i gt iides afh&ig-165, Hhevekyy wrmntingl the

105 % an_aut henticatjion error or_a _failed ticket
dﬂo%ségg Foﬂnpg%%eiﬁéﬁr?ﬁ%i?ﬁoﬁ?@sPB_éoﬁ%ESQQKﬁﬂg detected
ereNtbekikBg L om d t SI% f_Fi 35, ,the drivin

co%trolﬁ%r 105 coﬁ#%gp§ F % éngs F?v%%did%ﬁlaﬁgo Be
opeheseothgloslapr 1003L located in a direction opposite

fromthe proceeding direction (right to left). As

prewheusiie diiskessedspethisl SFrefedsdr0 10isg. ndPifi8€ the

storage 1013 stores the ticket inspection conpletion
driybhe. comiro tiakdiOG3ngfieat bnncessphetirkdtaliin@pection

registers the device 1D of the user device 1100,
PIPEEREt 1] nePRAEE By eheaspgneaer privzeigsprirtdlthe left

.togeth r MAH£ t he session key shared at the
- SidtREn1Eation B R VEPgkePER_ bkt i P JreoaéselsThie

I C i ti,on conpletign t i y be stored on
aath oifbvss U5, 4 oBRRE tBp et pRufl St ateth Tng end
ai PhcOflod N sd0la0G Lilehe JHGHEYIEE dRSGALENGE 4R vt

ref erences the ticket Inspectr on np Stion tabfe on
tot Regist r agm k3 othBer8BMd, when the ticket inspection
processor 1055 notifies the driving controller 1053 of a
successful ticket inspection process in response to a
‘passenger entering from the right side of Fig. 35, the
driving controller 1053 controls the gate driver 1014L to
open the door 1003L located in a direction opposite from the
.proceeding direction (from right to left).

When the ticket inspection processor 1055 notifies the
driving controller 1053 of an authentication error or a
failed ticket inspection process in response to a passenger
entering from the left side of Fig. 35, the driving
ccontroller 1053 controls the_gate driver 1014R to close the
door 1003R located in a direction oppositée from the

proceeding direction  (from left to right). On the other

hand, when the ticket inspection processor 1055 notifies the
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determ ni ng whether the device ID fromthe device ID
acquisition unit 1052 is registered in the ticket
i nspection conpletion table. If it is determ ned that
the device IDis not registered,. the device ID
searcher 1054 supplies the device IDto the ticket
i nspection processor 1055. If it is determ ned that
the device IDis registered, the device ID searcher
1054 reads a session key registered in association
with the device ID fromthe ticket inspection
dr&H&BHeFPBErO%Ja% & 08 ©Ofec 28t pahentbaztian¢rieenor a
103, to the delivery

I t k
fa%?(%@e'sgslf G B e%ggeﬁﬁsbagz%iprpaega@sfgsifegeger
I | | |
enitBFiHECE 4N 1A dHt ett Galhl BePE2g oS5, %t“ dfwéy

conmmuter pass rmner

coBER6e8sE N3MNidonkdé3s 2Rd g§9e6&£{&ééfﬁd¥h E'oglgggtﬁéf

1074. In response to the device rom the device

doseal 00BL Idoed he ki akebctDSRESHHO tr@easSsAE 1055
perforns the ticket inspection process on the
prerapdhid tdirettdon drigbtstgnatfel ectrode 1002. The
aut hentication processing unit 1071 nutually
autffeicvaresly hdi sgersetviidd ref@renget he Bignal5, the

telectr{é¥$ 1002. The authentjcation processing unit
St9p%9° o reEESe Rt Eécla%%rlra%m@elm@@meéﬁhgwhéable

he aut hentjcati.o ocess . has
Thd UL Sed Freplchisn SEhASTEES a‘iﬁqﬂeenﬁe@éﬁ%ﬁsp%‘a odeTiee
t S S mts th
T el AR L O SR A BESTRA BL BB ot
précgiddr aloaalr @dgedRP2. wilte the session key shared at the

authentication of the ticket inspection process. The ticket

“inspection completion table may be stored on the memory 1024

in the signal processor 1011 instead of on the storage 1013.
The device ID searcher 1054 references the ticket

inspection completion table on the storage 1013,  thereby

determining whether the device ID from the device ID

acquisition unit 1052 is registered in the ticket inspection

~completion table.. If it is determined that the device ID is

not registered, the device ID searcher 1054 supplies the

device ID to the ticket inspection processor 1055. If it is

-determined. that the device ID is registered, the device ID

searcher 1054 reads a session key registered in association
with the device ID from the ticket inspection completion

table of the storage 1013, and then supplies the session key
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aut henti cati on processing; unit 1071 thus shares the
session key with the user device 1100. The
aut hentication processing unit 1071 also transfers
the device ID and the session key to the commuter
pass determ ner 1072. If the authentication process
has not been successfully conpleted, the
aut henti cati on processing unit 1071 notifies the
driving controller 1053 of an authentication error.
Usi ng the session key, the commuter pass determ ner
Lo e CSMiliAr Y aPERCHFIr tHS Tuser device 1100 via the
siggﬁl - 104 el ectrode 1002, acquires conmuter pass
i nf OPTRtTOFET MARGGHINEs PRASEHEPT t HD T drdsisesdrAg

. ERELiiEs PRRECRE gotdeng
R G BB et def B0y il Thlb & note i Bare

JRREHEE P69, |2 HRYIL BARLVPEELA00E, AN YD Ed

in service perio the comu ass erni ner
amehtkiesnthengtidsy ddtfiemabhan SfﬁtﬁésﬂéHgE_ﬁg thid€device
determ nation results together wi.th the device I D and
IDt feomeshe ofekiye 10 sSdarichedel @) negle theikdthe neparut 6
pass is invalid or expired, the commuter pass

- Prgeeeset nk o1 Qv fampplthes tibkedeingpe dtiangddeess on the

session key to the digital noney processing unit
tria?%,lt?%r%‘d@ Hohtths Figgat nelevtpede 1Grhey
prQgessi uni.t %073 to deduct fraom a renaining
di gf ea|a“:}ﬁg‘r?é’;?l81a tRB DERFEHEL énitod 0 7 Fhaugrgital

. ' it, 1073 th trol t
< ERORY, BIEESHIG D Leh13 MBET 1S nCONLIS), O oEEne

conmut er pass det’er m ner C

1ouser HeYi L&k Mtd ohhBrsE90 n ! G A9 11Q0% hent icates

the user device 1100 using the device ID. If the
authentication process has been successfully completed; the
authentication processing unit 1071 generates the session
key and transmits the generated session key to the user
device 1100 via the signal electrode 1002. The
authentication processing unit 1071 thus shares the session-
key with the user device 1100. The authentication
processing unit 1071 also transfers the device ID and the
session key to the commuter pass determiner 1072.

If the authentication: process has not been successfully.

.completed, the authentication processing unit 1071 notifies

the driving controller 1053 of an authentication error.
Using the session key, the commuter pass determiner

1072 communicates with the user device 1100 via the signal
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usi ng the session key,. thereby deducting fromthe
remai ning digital noney stored on the user device
1100. If the deduction. is successful, the digital
noney processing unit 1073 notifies the entry
information setter 1074 of the successful reduction
result-together with the device ID and the session
key. If the deduction is unsuccessful, the digital
noney processing unit 1073 notifies the driving
control l er 1053 of a deduction error. In response to
clerEnedei £0041 i BRALEBRF CHREWTterh@ass05nfeDMUt@Y, pass

eter.m ner. 1072 and the digital none rocessing unit
de%ﬁﬁ“?ﬁ&%ﬁ??% %r%’?eﬁ%oé‘éitlf‘@r C?%f?‘ﬁge%d?ﬁﬁﬁwiléat"ééld
i WM ; devi QQ.vja the signal _electrode .
Jiﬁg%gvﬁggngéﬁﬁ% %%%§$g%&w%f 3% Frgﬁ??ype¥ﬂ?§rn§F?&ﬁ 1s

detleriliBelSEhadleVh & okt &0 RELS Qg%gbfdt:[r?l%e% vice range
S Ii”le Ul Cﬁelg

i nspection process. When a passenger enter
angatieexpliee@nin Yseitwif @ fRi06, Sehbebod{deS§a:2N entry
flag in the entry information of the user device
dete@@inandl§ 12 tineri Sietss téuet evitrlyi IRFfoNGh €Y \sedtatki 0074
in the entry information. On the other hand, when a
- ofpibgcfgberigatsiathaasudkst tgaethet heitlenttra) device ID and
informati on setter 1074 clears_the entry information

thE PP the ber evitcds1dobernited Bt ithy cramskerypass
o AT oS B e LSRS0S AOLE 7
suppri &9l hft d@¥¥%e°&tﬁgﬁdegﬂeogeééfgﬁtkey to the digital
money processing unit 1073, thereby controlling the digital
money processing unit 1073 to deduct from a remaining
digital money of the user device 1100.

The digital money processing unit 1073 under the
control of the commuter pass determiner 1072 communicates
with the user device 1100 via the signal electrode 1002
using the session key, thereby deducting from the remaining
digital money stored on the user device 1100. If the
deduction. is successful, the digital money processing unit
1073 notifies the entry information setter 1074 of the
successful reduction result-together with the device ID and
the session key. If the deduction is unsuccessful, the
~digital money processing unit 1073 notifiés the driving -

controller 1053 of a deduction error.

In response to the notification from one of the
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I nspection process together with the device ID and the
session key. In response to the notification fromthe
entry information setter 1074, the device ID register
1056 registers in the ticket inspection conpletion.
tabl e of the storage 1013 the device ID of the
ticket-inspected user device 1100 together with the
session key. The delivery processor 1057 includes a

subscription determner 1081, a digital noney
and a - 106 content delivering

%W$0e33|n% unit 1082,
JEefH@eSs PeheFRtas ¥i Hy 3 mndydliec 1pbtahrepndie
r he .device | D searcher 1054, the
P (TsesévsgL?l g}réoceggjéér 1687 ijbtrrfyorlﬁéc'oém%h?’én?e‘bttﬁli VidrA#

cREESS tes! Ql\‘i}li]etllxjéq{se?ﬁiv&e%cﬁquoy g t nal amadi o

el ectrode 1002 using € Ssessi on

eMdﬁToﬂaelcsgruQﬂ\gj G el L s 1A kel eté' % rﬁérﬁﬁt rode
ey share

1002 is encrypted using the session d during
infeemattiband catie ansat epvibee 1300S€ehi Pii ot alRr MiRgkt
1081 conmuni cates with the user device 1100 via the

ingipgralionl peegotie 1002 using the session key, thereby
ac uiring subscription information of a content, such

%%ﬁhé@ﬁ@enﬁﬁgaQPHQES E@ettmﬁkeﬂugatﬁnethstenédyon
er devi.ce

% é#%é accordance with the
- info %3?%%?|%ﬁFq%ﬁ t?&ﬁs PRe®BEBY k13t iidn thet enkFier
indFher S5 L0 5e ASLUEL 0V 0601 Sl £ Rlse LRy

cont ent sib

c1RU BRRNLYEMIQUIBE 1hf cobl oh 8- 0L SFIINRY SLNAT b e
content is ‘subscri (Ji] Wt t he

-other hand, when a passenger exits the ticket gate, the
entry information setter 1074 clears the entry information
set in the user device 1100.

After setting the entry information, the entry
information setter 1074 notifies the device ID.register 1056
and the driving controller 1053 of the end of ticket
inspection process together with the device ID and the
session key. |

In response to the notification from the entry
~information setter 1074, the device ID register 1056
registers in the ticket inspection completion table of the
storage 1013 .the device ID of the ticket-inspected user
device 1100 together with the session key.

The delivery processor 1057 includes a subscription

determiner 1081,7a digital money processing unit 1082, and a.
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content subscription period unexpired, the
subscription determ ner 1081 determ nes whet her the
paynment method is each-tine paynment nethod. If it is
determ ned that the paynent nethod of the subscribed
content is not each-tinme paynent nmethod (i.e., the
paynent mnet hod of the subscribed content is a | unp-sum
paynment method), the subscription determ ner 1081
requests the content delivering unit 1083 to deliver
the content because the subscription fee of the
nfehi¥erhRgebbent 083107 Upﬁ’ﬁd segeivhed stle atpyigle ID

(ﬂ SubSCFIBtI f ormati on. it is determ ned

an Sy RS R B Ay 1 Bt b s dteﬁécguggc??%ah%nmﬁr the
t th I

darern RaetaEate Y o R PrafeRb i e ezsrage

det er

tdiRihe £082 a@vﬂééiuﬁodfﬁ@ tt'ﬂ% L€ ,55.” g&&&@'lodﬁoﬂggng

of the user device 1100 by the content
thet skssdehekay neobaﬂaﬁinlr&tqaﬁt ﬁﬂ{:h l §h<§ u.bé&f ihad Qr 14pat
the content subscription period of a content,
VL@ubsersb@mal|eieaxmgmkedOoehesdeﬁefy@téu|uylﬂ@e&wbt55551on
transferred to the content delivering unit 1083. The
kegofbened cdirring ity @vithentdestpen forers. no del i very
pro ess. ~The digital noney processing unit 1082 under
T W&H@rﬂpﬁe detipERine i 1P ldecarwndcarteagtith the
8? | cat wi.th %pe user_device 1100 vjia the S|gnal
eC

rode VIgsithg ChENdLsetorEIRdE 100er asyng t

seggggﬁg&e 0y Cteﬁiellroe bi‘%'t Egr%eg%tas'crlp”ceyonstl%f%ma@m of a

content, such as newspapers, magazines, or the like, pre-

stored on the user device 1100. 1In accordance with the

subscription information, the subscription determiner 1081

determines whether any content is subscribed with the

content subscription period thereof currently unexpired. If

"1t is determined that the content is subscribed with the

content subscription period unexpired, the subscription
determiner 1081 determines whether the payment method is
each-time payment method.

If it is determined that the payment method of the
subscribed content is not each-time payment method (i.e.,
the payment method of the subscribed content is a- lump-sum.
payment method), the subscription determiner 1081 requests
the content delivering unit 1083 to deliver the content

because the subscription fee of the content must have been
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the content. If the deduction has been successfully
conpl eted, the digital noney processing unit 1082
requests the content delivering unit 1083 to deliver
that content. |If the deduction has failed, the
digital noney processing unit 1082 notifies the
content delivering unit 1083 of a deduction error.
The content delivering unit 1083 reads fromthe
storage 1013 data of a content requested by one of
t he subscription determner 1081 and the digital
NaHen & EPSC%E@W@Q uaif ttheo@mbs cripe8on Thef ciowt teintn .

delkﬁering gg%t 1083 conmuni cates with the user
devitet 110D dAtETHESS §hal BhecezGerntioBLhesi f§ the

Lk he. del i I th tent to th
~BEEP 188, £l T Y Reoohi BR PaErT Yoty £hs0ss

: suho%c@@bi:i&ﬁdd@tfefﬁ%eq g‘r?)rS%og%nég%l?n@hg.fdth%aln&g?él)e?y

subscrlptlon deternln _he dlg
prpresessy gnii 108082 JRAueeNtedh e daliMelied Jigithe
gram

user device 1100. Fig. 38 is a block diagr
mopkyust relté ngsdrheldvitcer nabo BY T tigd U= off the USBEent. I1f
. device 1100. Wth reference to Fig. 38, a signa
itgepefetomirmsl thatonghcant emhsis ssilrvrideelpbironhat the

switch 1253 are respectively identical in function to
COPhEnt ST HRAT IgdHeraPsr 12029 t arernytentthe if subscribed, is
ex#rgg nuifigp};ecegﬁion switch 1023 of Fig. 36, and

he- det'dl] 66 ‘G ECE5!BR TReIEoris itragfiferagdnhepete
cont&nSinal, &5 thgg aqﬂ%the reference el ectrode

1202 are tho§e%use %féﬁg%ﬁre é“%ﬁﬁﬁﬁhﬁ@;&ﬂ8ﬁ§n%nﬁnlt
1083 performs no delivery process.

The digital money processing unit 1082 under the
control of the subscription determiner 1081 communicates
with the user device 1100 via the signal electrode 1002
using the session key, thereby deducting the remaining
digital money stored on the user device 1100 by the fee of
the content. If the deduction has been successfully
completed, the digital money processing unit 1082 requests
the content delivering unit 1083 to deliver that content.
If the deduction has failed, the digital money processing
unit 1082 notifies the content delivering unit 1083 of a
deduction error,

The content delivering unit 1083 reads from the storage

1013 data of a content requested by one of the subscription

determiner 1081 and the digital money processing unit 1082,
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described wth reference to Figs. 1 through 33. The
signal electrode 1201 is arranged to be close to the
comuni cation medium (such as a human body), and the
reference electrode 1202 is arranged to face space.
The reference el ectrode 1202 corresponds to one of

the transm ssion reference electrode 112 and the

reception reference electrode 122 of Fig. 33, and the

signal electrode 1201 corresponds to one of the
tm}ransgis?ign signal electrode 111 and the reception

S G CBF et bt 8 WO tril§ B 33g0mmpl Gfifu icat ithR user

i_u 9 . be .a _unitary, one- i al, object or a

A B0 i Gty SR B 4 y i sy eeas Lon
kedNd 8k LG 4id G al.s troll.e 5 0
R R S YA v T I L

orns a

Ifpragr adhtehh el aamnyr ahliikngos 9PLS aidatiRly LRe a8k or
generator .1251 and the signal denodul ator 1252. The

bycther ohé evf 135 subieicrabs ionedefeiiithest gnali aganerat or
1251 and the signal denodul ator 1252, thereby

digéhet amonRy Prsiapsaingoubétt i @$@mina edrttenthéssighabered
processor 1011 or denodul ating a signal received from

toi hRe WignAdeic6cdd88r 1011. The control | er 1255
- deducts nﬁﬁegtéggég(%gf to e te% theiticket ga;e 1001

or ‘ar ‘armsunf rt P By 1usgRaripg obles sHterged

st LSO O 0000 odgbl o P 0t SLALES, St
38) N&l 3iH% 13 G3BeYEEPBIPEY through a transmission-reception
switch 1253 are respectively identical in function to the
signal generator 1021 through the transmission-reception
switch 1023 of Fig. 36, and the detailed discussion thereof
is omitted herein.

The signal electrode 1201 and the reference electrode

1202 are those used for wireless communications and
described with reference to Figs. 1 through 33. The signal
electrode 1201 is arranged to be close to the communication-
medium (such as a human body}, and the reference electrode
1202 is arranged to face space. The reference electrode
1202 corresponds to one of the transmission reference
electrode 112 and the reception reference electrode 122 of
Fig. 33, and the signal electrode 1201 corresponds to one of
the transmission signal electrode 111 and the reception

signal electrode 121 of Fig. 33. The communication medium.
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such as an electronically erasabl e progranmabl e read
only nenory (EEPROM featuring tanper resistance. To
i ncrease tanper resistance, the non-volatile nenory
1254 preferably has a one-chip structure in which a
CPU formng the controller 1255 is integrated. The
non-vol atil e. menory 1254 under the control of the
controller 1255 stores renmining digital noney anount
infornation comut er pass information, ticket
ectlon entry infornmation, and subscrlptlon

ma% or ﬁaflpéﬁaﬁ ¢ %t%‘i%‘flﬁﬂo oBiRetuEF ng ?@Oﬁqﬁaﬁ@r $osivd

Ign voI 1 re-stores
ctﬁ%'e gevﬁge I d%?gb cﬁ@dggéPrge@? dﬁ.%ﬁ?'?%hch

madtediwidual portable deV|ce), and further stores the
session key shared in the authentication step with the

SIgnabomﬂﬁnmﬂﬁioﬂ2bgllcoﬁBSsé&n@frH'ﬁbdﬂ @ k3l ARACY RrawM,
anount information may be a pre-paid anount of noney.

pegfrirsnak| yaridtyt hef enejraindg tREBLY @ntH-1Agcd nmoney
is zero, overdraft anmounts nay be permtted bel ow a

OpﬁFéHéP’ér?rf et ahondl depemding bhiheandrigdi tsighaa

nd then paid [ater. The commuter pass
de&ﬁéﬂiﬁg lates to a transportation service range

betyee red stations and a transportation
sef@?cg@%efpg% ?Hgﬁg AR t9¥ﬁ 8k tg@r?%%%a¥ange

soseafur ohased by chi BRRSPTaLo I 41 Sheb, Lispegt i on

geRBEEYidY H ¥iYna®NtbYbki PRSnsANG &Y t%%%&&ﬂﬁl

. processor 1011 or demodulating a signal received from the

signal processor 1011. The controller 1255 deducts an

entrance fee to enter the ticket gate 1001 or an amount

" requested by the signal processor 1011 from the remaining

digital money amount stored on a non-volatile memory 1254,
The non-volatile memory 1254 includes a secure membry

'such as an electronically -erasable programmable read only-

-memory (EEPROM) -featuring-tamper resistance. To increase. .

- tamper resistance, the non-volatile memory 1254 preferably .

has a one-chip structure.in which a CPU forming the
controller 1255 is integrated.

The non-volatile.memory 1254 under the control of the
.controller 1255 stores remaining digital money amount
information; commuter pass information, ticket inspection

. entry information, and subscription information of contents
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set by the signal processor 1011 at the conpletion of
the ticket inspection process. The passenger may
pre- purchase. content such as newspaper, magazi nes,
etc. by accessing a content delivery server connected
to a vending machine 1400 (to be discussed later with
reference to Fig. 45) or a network. The subscription
information relates to the type (title) of - content
pre-purchased by the passenger or scheduled to
. purchase by the passenger, a subscription period of
1ftq4é1dln£1meW§BﬁP@m ,anghahagagapeent Weehoohofoltdtele memory
rchase &each time payment or |unp-sum paynent). The

RIfeftbPye258e qlerff&q‘fdulﬁ’guaﬁ@u@f ta Hon-wisiTadevace 1100
di sk bl t
TRt L S BB R D
ssBEACROREY dfdied TP (R ATROREYSAZ00, TGOSl 2L &

t he” non- vol ati nenor 'S 1IN egrated
51@hhm bhec&Pibi mdie one- chlp structure. But such
further integration increases. manufacturing costs.
As Biwenairhing. d3§itabensleda WY inkd2Rat SoAlAaNgRd o
to be separate fromthe non-volatile menory 1254. The

Preomwél dreeunD3E fmomelyer @phhewd k10 ah dhepuemanhing
an output unit 1272, a conmmuni cation interface

'amﬂ”/i?)o RIS RHE §opsYt &F yzapgd . oveidyafutamgnnts 199y be-

g%ﬂltow ut commands fromthe user to the user

pea“e‘ &reﬂeFaaﬁgn%%e%m%fn denpading on the

credit of a passenger, and then paid later.

The commuter pass information relates to a
transportation service range between predetermined stations
and a transportation service period of the transportation

service range pre-purchased by the passenger. The ticket

.inspection entry information includes an entry flag

indicating an entry history, .entry times, and -entry stations,

~set by the signal processor 1011 at the completion of the

ticket inspection process.
The passenger may pre-purchase content such as

newspaper, magazines, .etc. by accessing a content delivery

-server connected to a. vending machine 1400 (to be discussed

+ later with reference to Fig. 45} or a network. The

subscription information relates to the type (title) of

content pre-purchased by the passenger or scheduled to

. purchase by the passenger, a subscription period of the. '
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buttons, and swi tches, for exanple. The input unit
1271 may further include a pressure sensor detecting
a grip pressure: of the passenger who carries the
user device 1100, an. acceleration sensor detecting
accel eration of the user device 1100 when the
passenger noves the user device 1100, an
opti cal sensor detecting whether incident light is
bl ocked or not, and an bionetric sensor detecting
information . such as a fingerprint of the

Lonetric
C"g‘é:sesqlgcngSPFi R FBEPutmMAd PI7Ehsuppaekasaf Ramitdme
éﬁaggit _ devi.ce 1100 to the user or is used
pby tteggsgﬁﬁéosﬁ%§Q%Xyﬁ%§ 'a content stored on the data
MeMPRY deDf mebf¥: PULRYL WAL walrd 2By, ¢4 Nchude a, . .,
quuid-crysfg? dﬁ§p|a§'(E§£§?d%%¥‘¥§%§$ g nen volatile
nefortheanpaed dNek oWt WakbviB12 ABYoIPCI I8 R datg of
| oudspeaker outputting sound, a light-emtting gIO e
thel EDptéhasie hivd igghtfraim phedetl gral nethdd¥Rvalog.and a
nmotor to present vibration to the user. The
confitfhi B4 emionvel£5€emd? 73 undergnatedcanthothefnot-he
Eogaioller 1255 accesses a_ server (not shown) via a
VORBEWOF KISRIEY sifovin)thelichsasntperatrertidth file CPU in the
on&Q2 igatiaons. The battery 1274 feeds power to the
entire User UeVi‘ce PPo8 Chhbu bt dtsignakd osi gnareases:
hBLesSSOnAQLLdn the Licket. inspection,. system 1000
naor Fig. é%}is égécr?ge%hgg oﬁ?vﬁ%qi %%%fépgngét?om%mory
1256 ove havrdarQfed icd bd9seFOFa X AFRLE + HO Ur -
passengerrﬁgs enteregegheagate ﬁ;ﬁ Pﬁg ggg%tibﬁsmfmory
12%pened and the door 1003L cl osed since

The controller 1255 further connects to an input unit

1271, an output unit 1272, a communication interface (I/F)

1273 and a battery 1274.

The input unit 1271 is used to input commands from the.

‘user to the user -device 1100, and includes operation keys,

buttons, and switches, for .-example. The input unit 1271 may

further include a pressure sensor detecting a grip pressure:

. of the passenger who carries the user device 1100, an.
‘acceleration sensor detecting acceleration of the user

- device 1100 when the passenger moves the user device 1100,

an optical sensor detecting whether incident light is
blocked or not, and an biometric sensor detecting biometric
information such as a fingerprint of the passenger.

- The output unit 1272 outputs information from the user
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- a contgﬁg

an exiting passenger entered the ticket gate fromthe

right side of Fig..35 with the ticket inspection

process and the content delivery process performed on

t he user device 1100 nounted onthe passenger a few

m nut es ago. A new passenger now rmay attenpt to enter

the ticket gate. fromthe left side of Fig. 35 in

this condition. The sensor 1041L installed on the

|l eft side of the ticket gate 1001 outputs the sensor

oyt put thereof to the human detector 1051 in response
devd ehd 1B8ske e WaeF iar dt asiedgbbethearse To tlisten to

ticket gate 1001-1 and the ticketkgate 1001-2. In )
response’tor$he é:ﬁheorda&li’t B&ofYohfthe SEIsQUtpodImnit

e ue ect 051 detects,.the us assenger
1222dma20?$?|lg§é t%eﬂd%\}/llcgecﬁ}ﬁtéac&q d%??iﬁgn?{jﬁéf' 1%%’2 ple.
FulrBBe ghb¥é NG hE QR | ¢330 fakbe; detegt io |
The driving conf&%%#e?nf%5ggggcg%€égq?ﬁgﬁbgtgg%?%ﬁegker
outpatiting revuridie ssanger -tR4tkihg dhsacondid)i on hath
neither the ticket inspection processor 1055 nor ?he
ligbti geryredutevedsed. 105éropesat @5d dhtdid ton@resent
controller 1053 thus controls the gate driver 1014L,

- VibRREEYY tatdiengiselie door 1003L on the side of the

sensor 1041L having detected the human to open. In

t hi's W&y THRLC AL P SR eEEICD dLISs upAer hehe segmiol of
th%lg No] ﬁe%oggaé agd the signal electrode 1002-2 in
hat order b eATRESEF cRetCYite TOF15ROHRY Vhe 2
netd&Ket (n#at8ohA0152-, Th river 1014R can _cause
Lork, (1 100§R OSCFOSGS gﬁgeﬁﬁ¥ernet %or communlcaglons.
The battery 1274 feeds power to the entire user device 1100.
The process of the signal processor 1011 in the ticket
inspection system 1000 of Fig. 35 is described below with
reference to a flowchart of Fig. 39.
For example, no further passenger has entered the gate

with the door 1003R opened and the door 1003L closed since.

an exiting passenger entered the ticket gate from the‘right-

"side of Fig. 35 with the ticket inspection process and the

content delivery process performed on the user device 1100

mounted on the passenger a few minutes ago.

A-new3passenger now:may attempt to enter the ticket

. -gate. from the left side of Fig. 35 in this condition. The

sensor 1041L installed on the left side of the ticket gate

- 1001 outputs the sensor output thereof to the human detector

1051 in response to ‘the passenger who is entering between
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then, thereby preventing another passenger from
entering fromthe right of Fig. 35. Upon receiving
the detection result fromthe human detector 1051,
the device ID acquisition unit 1052 perforns a
detection process of the user device 1100 via the
signal electrode 1002-1 in step SIlI. Mre
specifically, the device |ID acquisition unit 1052
transmts via the signal electrode 1002-1 to the user
passenger a start conmand

devi.c 100, of e
thr?o;]é:lf:&e%gg?ﬁﬁ 4 (Elr“]dé’\ﬂdcé: P1G6Ckett getet Gl @ 11n
i cat] . f the,sensqor 1041 and t he human
TR hetor O 1681 S Wh SRR oA Tals BRE| STt erdHis, SPe
u@h , | i sition unit 1052
O SUeL Ot R khe BEEY' Thacethdill BR87 (.

nokDfies tiesedaettd rmMamahaidses oHeyhse ﬂ@é&lanhnt5%589?§fng

to the start command, the user device 1100 transmts

conheotiber cEO3D dfh tSlcepeb62t 0bnFigsud?. The device 1ID
acquisition unit 1052 determines in step S12 that the
devite D viiag seshreblter vEEF rndilvesuser devécrid 00,

Th evice ID acquisition unit 1052 supplies the
reaeﬁ‘ai j%’e‘d“ deiR SEnsOrDlPELEhin deve ceonid tsear thetr 15uher
oo PEER W RORSS oc SLSP A8, Ly Lt 5 gt et ned
peL OSSR SRUGARLY AP SR, LSRRTLom oS B0
cof o ILReR Q@ tuntihvil 161 46t SJHE&%‘}, tc'?:l@ltsikget gVhSE | D
1003L on the side of the sensor 1041T having detected the
human to open. In this way, the new passenger passes on the
signal electrode 1002~1 and the signal electrode 1002-2 in
that order between the ticket gate 1001-1 and the ticket
gate 1001-2.

The gate driver 1014R can cause the door 1003R to close
 'then, thereby preventing another passenger from entering
from the right of Fig. 35.

Upon receiving the detection result from the human
- detector 1051, the device:ID acquisition unit 1052 performs
"a detection process -of the user device 1100 via the signal
electrode '1002-1 in step S11. More specifically, the device
ID acquisition unit 1052 transmits via the signal electrode .

1002-1 to the user device 1100 of the passenger a start

command notifying the user device 1100 of the start of
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has been received. In step 513, the devicel D searcher
1054 references the ticket inspection conpletion
tabl e on the storage 1013 to determ ne whether the
device ID fromthe device ID acquisition unit 1052
is. registered in the ticket inspection conpletion
table. If the ticket inspection: process has not been
conpl eted, the device ID fromthe device ID
acquisition unit 1052 has not been registered in the
i.nspection conpletion - 115 table. The device

i cket
c% SR EHer 1054 deterntnes that the ticket
| nspecti,an B Sl?sfo:ff t be Lﬁ%gg%ﬁ”%f he,gich

supplies t eV|ce

S ket
afyd QRS en%@é@ el@mér%@o{% & iC]:k e{mp(i epebt % elrvgjgceeSSID

processor 1055 perforns

aqgquitdie iuseundevi 682 dd00 it SR §:|;%rtTB 1? @htil a
i nspection process will be detailed wt erence to

regofdnescHaeviot Fbp. 1s40:eder1v@jerfr83a4th60{mélfﬂcfé\ﬁlc%nfnoo.
are perfornmed with the user device 1100 via the
S|gﬁﬁlr%F%%@$%dé>1@@25Iarfheommaudj tlatdsent ideatten1100
rnmed, the session key is shared, the
&'T‘ﬁ‘&t:ér ﬁs eYiforiftitostiep PEAdOGsFhg. 4R sa%si device
‘ ee IS cted fromthe renmai ning digital
IDk%@;‘,”%Eﬁbg? Wfs glg) 3nCEhETRORRS! &P palR $IF Ghakt itha,

deﬁggfg?grﬁﬁ%g%ﬁﬂiq%gkﬁ%%dSEFV|néggoﬁgggﬁggxk%géégére The
der@tefl 1Ddadduidie @0 kit 1652 supplies the acquired device
.ID to the device ID searcher 1054. Processing proceeds to
step S13.

If it is determined in step S12 that no device ID has
~been received, processing returns to step S11 to repeat step
811 and subsequent step. More specifically, steps S11 and
5312 are repeated until it 'is determined that the device ID
‘has been received.

In step S13, the device ID searcher 1054 references the
. ticket inspection completion table on the storage 1013 to
determine whether the device ID from the device ID
acquisition unit 1052 is.registered in the ticket inspection
completion table.

If the ticket inspectiontprécess has not been completed,
-the device ID from the device ID acquisition unit 1052 has

not been registered in the ticket inspection completion
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ticket inspection process, and the door 1003R i s
opened. In response to the notification of the end of
the ticket inspection process fromthe ticket
i nspection processor 1055, the device ID register
1056 registers in step S15 in the ticket inspection
conpletion table the device ID of the user device
1100 havi ng undergone the ticket inspection process
-together with the session key shared in. the
c thentication step wth the user device 1100. The
cesS 6 IERECE Yhateqrdeasd8p41deternireeridmt the
£ 1Th tdg%gcgc E)gnd t he session key, registered in the
15 Cket "TREFELTT IF LoD SBSoRotabPen armrirted ednst thre
i 1 eQf e i f content or after a
® pre&ggth?n%%§%$%gﬁyéﬁhggg gﬁ ggéuéﬂ?p?%F%?ﬂaQﬁﬂTQ§F°r
10ke delivery of the content. The signal processor 1011
conpl etes the ticket inspection process by
contmintesddrizg Withe thekuseindovdcion bHQcwksart h8ss

signal electrode 1002-1. The signal processor 1011
pPerfepmswkhe hebctdte isispealtieheptoodes dm tHeemsltl detrhee
signal processor 1011 perforns a detection process to

11PRetn grp M ce ThEOGigkatt hesBéghiain ¢lmcessdeild0Re 2,

e fEL T dser HAeente” ehe dechart |98 ot hd Ouser
RO R PO Lot L i
oHS8 Rt e QusheP St s e, i RuLie
au%ﬁﬁ?ﬁﬁéﬁﬁﬂbﬂ %t%beigiﬁgﬁfofﬁEEFK%ﬂéNEégquhekEQniEa?ﬂgied,
the commuter pass information is read using the session key,
the fee is deducted from the remaining digital money amount
based on the commuter pass information, and the entry

~information is set. The device ID register 1056 and the

-driving controller 1053 are notified of the end of the
ticket inspection process, and the door 1003R is opened.

In response to the notification of the end of the
ticket inspection process from the ticket inspection-
processor 1055, the device ID register 1056 registers in
step S15 in the .ticket inspection completion table the
‘device ID of‘the user device 1100 having undergone the
ticket inspection process together with the session key

shared in.the authentication step with the user device 1100.

The process of the signal processor 1011 thus ends.
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device I D searcher 1054 reads the session.key in
association. wth the device ID fromthe ticket
i nspection conpletion table on the storage 1013, and
supplies the session key to the delivery processor
1057. Processing proceeds to step 516. In step S16,
the delivery processor 1057 perfornms a content
delivery process. The content delivery process wll
be described below in detail wth reference to Fig.
41. In the content delivery process in step 516, the
117Thg edaybee KBy afithride isasehen nkeyial reqitdtemtddc ahi the
tfs%% with the user device 1100 during the ticket
G %e&PFBﬁCEFB%e%%m?%ﬁtﬁﬂﬁe&apéepeﬁfér towrediitc dthicorsd

i . r vice 110Q via he signal el ectrode.
oéﬁgﬁg-égﬁ*ﬁégguggc?i?ﬁ#%ﬁ#% o rhEF ol PFedgtiignined time
136Qui £8d £d et sybscriptio
© i%fornat?%ﬁ?éthéagd?ggéﬁ&gﬁg ggﬁtégilg?P et o rentent.-

st OrRgesighdli3 fgir%dé%'sb}fei@ﬂl L Qo (USE T e i e £ 100.

The process o the signal processor 1011 now ends. |If
inspersidetprotess bin hepndiatihqtwitie deviged Beltem

the device ID acquisition unit 1052 is not registered
1108 vhe the ckiegnghspectirodecbdfl €l i orrhabdigmatiherocessor

ifssion key shared wth the user device 1100 in the
1041 ckign  sredetaorihsr 66831 ¢lestrqres14 Jrs stemd ShLonthe

Sithelticket i ns gﬁjon conpl etion table based on the
A8V TR t EEPHPTRE ? FRIRCTIRA IRFOCPSEr beekher

105y 4 tfi Y rQcess in ste ﬁﬁb , there is
“500 neec or%ggﬁkgr%%%gg%ﬂ%a Lﬁ%ﬁﬁEHQ§%i %s@eptgereby
acquiring the device ID via the signal electrode 1002-2.

Since the device ID of the user device 1100 has already
‘been registered in the ticket inspection completion table,
the device ID searcher 1054 determines in step S13 that the
device ID from the device ID acquisition unit 1052 has been
registered in the ticket inspection completion table. The
device ID searcher 1054 reads the session key in association.
- with the device ID from the ticket inspection completion
table on the storage 1013& and supplies the session key to

the delivery processor 1057. Processing proceeds to step

. 816.
In step 516, the delivery processor 1057 performs a
content delivery process. The content delivery process will

‘be described below in detail with reference to Fig. 41,

In the content delivery process in step S16, the
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to construct a secure path. The ticket inspection
process is perfornmed as descri bed above when the
passenger carrying the user device 1100 passes over
the floor, between the ticket gate 1001-1 and the
ticket gate 1001-2, having the signal electrode 1002

enbedded. Subsequent to the end of the ticket
i nspection process, the content subscribed or the

content reserved for subscription is delivered.
the need for showng his intention to

‘ sﬁﬁﬁ%?ﬁaggyeggﬁr? nﬁ”1?ﬁé“Wg@ﬁlq9P5RP?t¥%Q%9QRx§§$P1E8th
0 t e V|ce Si assi t hrough t he,
i REE gt Ghlof HTi e SAE et ettt PR s s
used n he; cpa terin om
ik R L o S g e ST

thbesmgdascaﬁééfkdUé|1OUQLQren?ﬁetQuﬁﬁgrlpéﬂoﬂNTﬂ}oEQ%Flon
passenger enters fromthe right side of Fig rom

iswthhbnatdrel g e) Baseel phoeRssSatquBias Hangedonn
princi ple except that the signal electrodes to be

infghnetierr Ere dafualf] ghententéangethraxhdrt hhegaterage
1014L and ate driver 1014R are interchanged.

er
10$ﬁgyﬂl§ﬁ&kﬁﬁﬁﬁg(ﬁ° gﬁ@ ugperaevovee i hltthat Togserresasnof
thgn d and i S tHH omtted. herein. The ticket
Fnspecti gn proceds i 21598% IS of Fig 39 is
d b
20 ¢ 'Tﬁiqsu?%?éﬂr%ﬁ%’a%“. o F e Sa s Pan ERS03AT4GE (i drom

thél@éﬁﬁtcé W%@dﬁ@l@ﬁ@ﬁ%ﬁ.{){ 1652 LG lrléglstered in the
aut henticates 1 n st ep

ticket inspection completlon table, the session key shared
with the user device 1100 in the ticket inspection process
in step S14 is read from the ticket inspection completion
table based on the device ID and then supplied to the
delivery processor 1057. In the delivery process in step
516, there is no need for performing the authentication step
to construct a secure path.

The ticket inspection process is performed as.describéd-

above when the passenger carrying the user device 1100

passes over the floor, between the ticket gate 1001-1 and

. the ticket gate 1001~2, having the signal electrode 1002

embedded. - Subsequent to the end of the ticket inspection
process, the content subscribed or the content reserved for
subscription is delivered. Without the need for showing his

intention to purchase each time, the user quickly receives a
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t he user device 1100 using the device ID supplied from
the device ID searcher 1054, and determ nes in step
S22 whether the authentication process has been
successfully conpleted. The nutual authentication
process in step S21 is described bel ow. The
aut henti cati on nmethod used herein is the one
standardi zed by 1SO | EC9798-2 or |SO | EC9798-3. A
mut ual authentication process in step S64 of Fig. 42
&S gr?ggiq¥rthe user device 1100 in response to the
aut hentTcal 1 oh Priocess B Sdrepyspassing| dyr s tésed
i t SN ntication processing unit
tl%%%f ggggrgggéJﬁhngﬂ@ﬁ%h%ﬁggfion key unique to the

userhélgiee sk10¢ them-Lhgun devi &8, | gt%%n 2hePnd

random nunber, encrypts the generat random number
pawisthgehesratdhieny imatd ehekexsrandqd hon rig angn ks ohhe
encrypted random nunber to the user device 1100 via
outRéds| gralgadiedcthesdbet@02i dcutlped wiageindmgehde to Fig.
encrypted random nunber, the user device 1100
2. dellpsinttdia Rasssagept edteandbromurtirerigjenerndeest Fig. 35
(fanonmﬁr.ran om nunber, encrypts the two random nunbers
FOR eV i Fhfe 2E §hd o PR URBRFS B & Sied nse yaichatgedndiom

| hent i [ key, dt 1t
P R S SEeh PRRORMorDiber s 4 medeToha) bpr oppaspred
Tharoelty, TN CFEhaRT AR R, M banel AP G of

gatdeiriardomo1aanhes SiheetbeaRNE 9eReLALEd Y i b5eLE the
(integrity of the
operation in that case remain unchanged and is thus omitted
herein.
The ticket inspection process in step S14 of Fig. 39 is
described below with reference to a flowchart of Fig. 40.
The authentication processing unit 1071 in the ticket
inspection processor 1055 mutually authenticates in step S$21
the user device 1100 using the device ID supplied from the
~device ID searcher 1054, and determines in step 522 whether
the authentication process has been successfully completed.
The mutual authentication process in step S21 is
described below. . The authentication method used herein is
- the one standardized: by ISO/IEC9798-2 or ISO/IEC9798-3. A
mutual authentication process in step S64 of Fig. 42
performed by the user device 1100 in response to the

authentication process in step $S21 is also discussed

~ 119 -




random nunber), determines in step S22 that the
aut henti cation process has been successfully conpl et ed
if the random nunber is the one generated by itself
(aut hentication processing unit 1071). If the
- authentication process has been successfully
conpl eted, the authentication processing unit 1071
generates a session key, conbines the session key
wi th the random nunber generated by the user device
1100, encrypts the conbination with the
tQﬂﬂﬂﬁ@ﬁtlcatlon key, transmits the encrypted
nﬁ natl n to 120 the user device 1100 via the
S|g

%f}td&étmezpfocep?b%s%mwg Brdcssasrasest ap
{ t 1071 |
a“%ﬁ%n%@?%eg’? O ¢S Pk .tgl%efé%é? Y tire a&rﬂmffﬁrfv?np'aeé
dedfeter fbNefeddidosThe rlé%% a omlﬁgr?%rére el Vt%ef |98§efﬁ‘éed

encrypted sessi on key

-.ranﬁbﬁgﬁumbeﬁﬁwiﬁftﬂ@ﬁ%ﬁﬁh@ﬂtl&é@ﬂ&gUﬁéﬁb%guiQ%%n

determ nes that the authentication
trgnspissfthe idnddypteec ryptied ﬁﬁﬁﬁ&&nﬁBHHHE'dé%rtﬁev988
generated by itself (user device 1100). If the
1180t hent theatdiomafasleetnosact@8aful , the user device
1100 shares the session key with the si gnal processor
10f¥“”‘Gﬁﬁﬁﬁﬁ?ﬁ%tF%%se%ﬁﬁyﬂﬁﬁdﬂnﬁmﬁp@rnpmbéornthb user
dege%meﬁﬂ) %@al rocessor 1011 and the user device

100 usin é’e (RePUEest PofnkBYP {39 grandomy @H@heénc@%ﬂ@tws
andShd¥0 108 e 5880 SR AR

perf orne? usi ng aréecﬁ?ey% TG Faeden BH@B@r%n (the
gerd¥es tBY UahadWt RERBLEALLONthe received random number) with
the authentication key, and transmits the encrypted random
numbers to the signal processor 1011.

" The authentication processing unit 1071 decrypts the
returned random number, determines whether one of the random-
numbers is the one generated by itself (integrity of the
random number), determines in step S22 that the
authentication process has been successfully completed-if
the random number is the one generated by itself
{authentication processing unit 1071). If the
authentication process has been successfully completed, the
authentication processing unit 1071 generates a session key,
combines the session key with the random number generated by

the user device 1100, encrypts the combination with the

authentication key, transmits the encrypted combination to
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In step 523, the commuter pass determ ner 1072

communi cates with the user device 1100 via.the signa
el ectrode 1002 using the session key fromthe

aut hentication processing unit 1071, thereby
acquiring the conmmuter pass information. In step S24,
the comuter pass determ ner 1072 determ nes based on
the acquired commuter pass information whether a
conmuter pass is valid. Mre specifically, the
commut er pass determ ner 1072 determ nes whether the -

the psegofgier phES Via ile ¢lignadertibcerodndgdeend. .
Punexpi,red ébefore the expiration date). If no
TESRATEER BARSSCeinf Mdof23s aFhel abtkentive tdommut er
. ermpneyr. 1072 deternines in step S24 that the
o R L ML L o Gorpiieg The - fevieS dbf et ne pssion

' lid, th
“Tommutnr past e PRI E ISR 514 he  Gevice 10

andrhde,sas sied ke 100 Lo Hhl tale NP BHOCESSI DY key

unit 1073. Processing proceeds to step
angasssdgernaies,s varlifgket tgat entbhei GpIIrePRNdLRYypE €8

is deducted fromthe remaining digital noney anoun?.
rapfen nweberas sewgeetexniseanvhherthé chkhegateakabar has

the paynent of the fee fromthe remaini ng noney
begppntcses fHc tifalthy deerveded | ramdep r82Bert he tbanuter
ge‘Sass det.erminer 1072 controls the digital noney

FoResding Whred f1098er (AeyEdy Heict i A theom the
aufhOhd AladIIPYAMBEDE O Lhe Hepr g2vice 1100; M1 ey,
shares the session key with the signal processor 1011.

Communications are hereinafter performed between the
signal processor 1011 and the user device 1100 using the
session key (i.e., through éncryption using the session key).
Communications are thus performed using a secure path
constructed:based on the mutual authentication.

In step 523, the commuter pass determiner 1072
communicates with the user device 1100 via the signal
electrode 1002 using the session key from the authentication
processing unit- 1071, thereby acquiring the commuter pass:
information.

In step S24, the commuter pass determiner 1072
determines based on the acquired commuter pass information
- whether a commuter pass is valid. More specifically, the

commuter pass determiner 1072 determines whether the
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specifically, the digital noney processing unit 1073
communi cates with the user device 1100 via the signa
el ectrode 1002 using the session key fromthe comuter
pass determ ner 1072 to deduct fromthe renaining
di gital noney anount stored on the user device 1100.
In step S26, the digital noney processing unit 1073
det erm nes whet her the deduction has been successful.
If the deduction of the fee fromthe renaining digital
noney anount has been successfully conpleted in step
CoggRIteRr pasg2ds WId 43 sehwicseradeyi avd hiQGdira@sm t s
informati on regarding deduction conpletion to the
(bgtogs) throssRkerti@gL Hatwla t A spgrafmetactyasge 1201.
. l.n this case, the digital noney processing unit 1073
:"nég’ TR RBsTY na‘éﬁle]p-?‘q% tthet CONBUteBPFES did@yminer 1072
ully. d ed.fromthe remaining digital .
A s S A dnro th b EeMiRES BrisP orGEnEel of-

setier; 404 R thendgdugtio n§%%§ tt%%%tggﬁmbf%%ﬁgmg

the device ID and the sessi rocessi ng

ist nostepl &,/ . tHd dommiuedebBES ASL: I drCR 0924 LB 1 LHCthe
commuter pass is valid, the conmuter pass determ ner

det07e Hdtardd eshet Isessabhr yeintoromdé | Dy igetit @bnd)74 of
the determ nation result together with the device ID
Prafec$ Hed S85di dR7Rey. PProeestnqiprqraceeds toept 8p5 S27
Whmﬁt steps S25 and S26 skipped. In step 527, the entry
TR DI ITGELt EPTRDT42 tEPkRfud i@ e$hai thrrhspos@ing

evi c 100 via the signa
feg V4 é%éhé%ed f%om Ehe 9emaining digital money amount.

When the passenger exits another ticket gate later, the
payment of the fee from the remaining money amount is
actually settled.

In step S25, the commuter pass determiner 1072 controls
the digital money processing unit 1073, thereby deducting.
from the digital money amount of the user device 1100. More
specifically, the digital money processing unit 1073
communicates with. the user device 1100 via the signal
electrode 1002 using:the session key from the commuter pass
determiner 1072 to deduct from the remaining digital money

amount stored on the user device 1100, In step 526, the

‘digital money processing unit 1073 determines whether the

deduction has been successful.
If the deduction of the fee from the remaining digital

money amount has been successfully completed in step 568 of
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el ectrode 1002 using the device ID and the session key
from one of the commuter pass determ ner 1072 and the
digital noney processing unit 1073, thereby setting
the entry information of the user device 1100. Wen a
passenger enters the ticket gate 1001 fromthe Ieft
side Fig. 35, the entry information setter 1074 sets
an entry flag, the entry tinme, and the entry station
in the entry information of the user device 1100.
FV%e a Egssen er exits the ticket gate 1001 fromthe
T gl of PR Y5859 Y Hes -1 1003 trianshdsst hnfganetidrhe
t informaiion setter 1074 clears. the entry
Tl ing, MERUSEIOF ool aidan dovithe gignal (pegadspor 1011
Rerkar ak h i [ ection, process. The entr,
Rt Pt oot e e Pt A 1 Bt BRE GRSt et dlgital

ey pEBEcAOBSy @tk the Hidoring; £ont £ ol i th
g BEoThe T e e satPeR L8 Shtp S iPar’ Hhe

fedenhsebe&h antkddes F188S6 IRAUKe¥At Bréferkevi & iRy
regi ster 1056. In response, the device ID registér

digdbel repey eyeount, step t82h 0bt Ff Jes 3hd hatdgvi ce | D

. of the user device 1100 together with the session key

infRrpgeien G&ittehPed iodn the odptiett oo tsaicesan tbhether
S28, the driving controller 1053

wi%gogqge 1013. In step . )

EBntHoI RS TheduheeFeIDiaR Fov + eSHroess siogt heoceeds

tonQtdfication of the end of the ticket inspection
process fromthe entry information setter 1074,

1055 hodBer hOE MY bl e e
is valid, the commuter pass determiner 1072 notifies the
entry information setter 1074 of the determination result
together with the device ID and the session key. Processing
proceeds to step S27 with steps $25 and S26 skipped.

In step 527, the entry information setter 1074
‘communicates with-the user device 1100 via the signal
electrode 1002 using the device .ID and the session key from
one of the commuter pass determiner 1072 and the digital
money processing unit 1073, thereby setting the entry
information of the user device 1100.

When a passenger enters the ticket gate 1001 from the.
~left side Fig. 35, the entry information setter 1074 sets an
entry flag, the entry time, and the entry station in the
entry information of the user device 1100. When a passenger

exits the ticket gate 1001 from the right of Fig. 35 from
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If the nutual authentication reveals that the random
nunber is invalid, the authentication process is
determined to be unsuccessful (authentication
failure) in step S22. The authentication processing
unit 1071 notifies the driving. controller 1053 of an
aut hentication error. Processing proceeds to step
S29. If it is determined in step S26 that the
deducti on has been unsuccessful, the digital noney

. proocessing unit 1073 notifies the driving controller

1nggsle he 9atRdUdts Gmtanr dnfoPmetéssi st prmdddds cllears

S29. - 124 1n step S29, the driving controller

t : )

thsfoggt%n%?%‘??“aﬁﬁém &&Fegar th8r uie stV ire ddPdnsEheseby
i ficati f.a_ticket i tion fail f

perpSrithy PO LRI dhorkrEiBhoBrohos (he GhitHe

in@BERent b add Qn eriey 'EBEQ}EEQS t t@e%éecartﬂ %régg%ﬁﬂ%%%

processing unit 1071 an e deduction error

andi ghé adir INRY dYNRGRITERI1UBEL0207%3) edd18feRYe €haRLAY

~ the door 1003R of the ticket %ate 16%1. The goor

in$pesR;on fprdaesadyndl sapdl ieenpidsadtiesedp Fha Busual
aut hentication is thus perfornmed. The session key is

segpppdkeyt He dbendevicpasd redostmt il@seof the user
devi ce 1100 is acquired using the shared session key,

- and s EFCPERERL PRociRsiqaidducigdster 1AR6 reemistiany in .
ceh elor TRUEY STOAILLL Pl e Daeed an L1 o
o R D GeBs Eo Rl dn " G Bhag Tesedt it
completion table on the storage 1013.

In step 528, the driving controller 1053 controls the
gate driver 1014R in response to the notification of the end
of the ticket inspection process from the entry information
setter 1074, thereby opening the door 1003R of the ticket
gate 1001. The door 1003R, if already open, remains open.

If the mutual authentication reveals that the random.
‘humber is invalid, .the authentication process 1is determined
to be unsuccessful (authentication failure) in step S22,

The authentication processing unit 1071lnotifies the driving,.
controller 1053 of an authentication error. Processing
proceeds to step S29. If it is determined in step 526 that
the deduction has been unsuccessful, the digital money

processing unit 1073 notifies the driving controller 1053 of

a deduction error. Processing proceeds to step S29.
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descri bed below with reference to the flowchart of
Fig. 41. Through the encryption process with the
session key supplied fromthe device |ID searcher
1054, communi cations are performed on a secure path
constructed in the authentication step in the ticket
i nspection process. In step $S41, the subscription
determiner 1081 in the delivery processor 1057
acquires the subscription information fromthe user

devirce_1100.yi a .the signal electrode 1002 using the
sessIlgoﬁ%ﬁ%yS% ppii% rFT%ch‘ﬁgt rentredber ddfik eqnhrols the

Searghet 1 In step 542, .the subscription
9%et er mi ner 9?%@% %ét}eer%()nnessé bté’sg eoﬁo’fht:f%%tb’s‘b‘? iPt i%n
tiidkear MRbheB: VSt AL 1 ANy SR &Rk | sgrd bed and
whet her ?the cont ent subsprlg%%o%§ﬁgégkﬁp§ﬁe? ien
proorsent 1855inexi r6d.tHd dutniestdehel s Ned-dhat @ the
content is subscribed and that the content
audhigoticption pardaachiofy tind tCQOYENind SthdRRRIJEGn error
processing proceeds to step 543. The subscription
fram: Ehfi Ayl tais manstve prioges sihat hieit 109 1ay erirebyet hod
clof.the ﬁuq§cription is an each-tinme paynent nethod or
REt191 F1% 1999 dd0eFnichedhentickpt Sirrea HAO L he Thay dent
ho f 1 sybscription. is an each-tine paynent
10 ;
gg%hogf & ghﬁé@??ﬁfiSﬁmaéF%r?ﬁQﬁﬁd-108l controls in
st ejheS4thclAe 8LRL processing_unit 108
t her eby deduc??ng %ﬁ#%gpﬂ%¥:¥%gﬁ@8nPSgF°F?%ﬂ1thﬁhe
ses €D Mt ¢ ghbakyalOPRY A0RY di; gi ney \
processing unit 1082 under F%&fr-gg%s 1gf5§ha%90n of the
user device 1100 is acquired using the shared session key,

and settlement process (deduction of the remaining digital
money amount) is performed based on the acquired commuter
pass information. The ticket inspection process is thus
completed.

The content delivery process in step 816 of Fig. 39 is
described below with reference to the flowchart of Fig. 41.
Through the encryption process with the session key supplied
from the device ID searcher 1054, communications are
performed on a secure path constructed in the authentication-
step in the ticket inspection process.

In step S41, the subscription determiner 1081 in the
delivery processor 1057 acquires the subscription
information from the user device 1100 via the signal

electrode 1002 using the session key supplied from the
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control of the subscription determ ner 1081
communi cates w th the user device 1100 via the signa

el ectrode 1002 using the session key, thereby
deducting the fee of the content fromthe renaining
di gital noney anmount stored on.. the transmtter 110.
In step 545, the digital noney processing unit 1082
det er mi nes whet her the deduction fromthe renaining
digital noney anobunt has been successful. If the

dd&puct'on frog1thi remai ni ng di gital noney anmount has
DEETT SUCCESSFOFTi h0etep In 18iP S, ofthpi gubagr tigtion
f.he. user_devjce 1100 transmts a

i hed . l.ater
SO 1085 She B UEERR S citier pROED B
irsf Ol 1BHO 1 ' e .signal electrode 1201.
In step.5&§§§§%g %%%i%%ﬁxﬁghé% %P%gggélﬁé ﬁﬁiﬂﬁfﬁéfr
thketcemtienes subbat i pHtodlgalGtd LR £f Lam LB t%ﬁ%mﬁéndﬁéxpired.
digital noney anmpbunt has been successtul, and
reqliésis iheleonrenieddehbveni Bgntemi ti Q834G i8eki Y88
the content. Processing proceeds to step 546. If it
thas gbeermhhewt i srisI@E B4t batibteopayhentom®ittods of
t he,sufscription is a | unp-sum paynent met hod,
UNSTEBEESST Nyt oot Prasesdspteastept $4 3t epgheS44 and
paynment was al ready

Kij d,b t full
oo O B, B Ak BT ) 2 e
li.ver i, it 1083 ds f th
oo S AL LB Lo P il SR e

st orage
no®f the subscription determ ner 1081 and the digital

If it is determined .in step S43 that the payment method
of the subscription is an each-time payment method, the
subscription determiner 1081 controls in step S44 the
digital money processing unit 1082, thereby deducting a fee
of the content from the remaining digital money amount.

The digital money processing unit 1082 under the
control of the subscription determiner 1081 communicates
with the user device 1100 via the signal electrode 1002
using the session key, thereby deducting the fee of the
content from the remaining digital money amount stored.-on.
the transmitter 110,

In step S45, the digital money processing unit 1082
‘determines whether the deduction from the remaining digital
money amount has been successful. If the deduction from: the

remaining digital money amount has been successful in step
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noney processing unit 1082, and comruni cates with the
user device 1100 via the signal electrode 1002 using
the session Kkey to deliver the content to the user
device 1100. If it is determned in step S42 that no
content is subscribed or that the content
subscription period of a content, if any, is expired,
the subscription determiner 1081 notifies the content
delivering unit 1083 of the determ nation result.
roceeds to step 347. If it is determ ned

5 8:19% i“?}'ggiést gt e Her U Ao - £t/ ugey dewee 1100
e BTLALNG fhoL Eplooney, ATRUNL has Lol edugthe Al it al,

money processing un

si%ﬁ\lailvgaﬁsbegssaﬂi I011103?:1a°fthteh%igggﬁc%%89t§£(§é3[]1i201. In

ocessing proceeds to step e conte

stael bueri BPe Al §i tdBIdreyekbbibed il LA ARLIHTRA:ARS
result or the error by the subscription determ ner

tha@8ther dettecdigi t&dommuhey rpmecASAYNGi ghtdl By akBunt
- step 547, the content delivering unit 1083 delivers no
hagoheent susrepefHot 2ol yethestsckbe cosipett iderd ipeadass
but ﬁl§o the content delivery process is perforned
ungfr FRE3 1 HR Sriksiste ther contephsseRtereehimsugirockeds to
Stéécggg gate 1001, the passenger can easily get the
ta’of the content by sinply passing through the

ti cket; gate 4100} s 1 § passen j s, thus.freed from
goiNg to a Newsstand to. bf oy :Srllcéa;tthlaon BERHSYRRRC giERed
of desd r QEb OVWTRARE §s a lump-sum payment method, processing
proceeds to step 546 with steps S44 and $45 skipped because
the full payment was already completed at the subscription

contracted.

In step S46, the content delivering unit 1083 reads

| from the storage 1013 the data of the content requested by

one of the subscription determiner 1081 and the digital
money processing unit 1082, and communicates with' the user
device 1100 via the signal electrode 1002 using the session
key to deliver the content to the user device 1100.

If it is determined in step S42 that no content is
subscribed or that the content subscription perfod of a

content, if any, is expired, the subscription determiner

- 1081 notifies the content delivering unit 1083 of the

determination result. Processing proceeds to step S47.

If it is determined in step S45 that the deduction from
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Subsequent to the ticket inspection process, the
session key shared in the course of authentication is
regi stered. The content delivery process is perforned
usi ng the shared session key. In the content delivery
process, the secure path constructed during the
authentication step in the ticket inspection process
is used as is. This arrangenent elimnates the need
for perform ng the authentication step again. The
tHaSer, devi.ce 1100 responds to the process of the - 128

Si GRAF B BEeBt%t t b FPRYs AFONEE Rrehfpbiederdte O4ortgl y
" Aerfaomed by th i ce 1100 i
Y PERS R BT S e Lo S 6T SR e R St P g

un42 apnd343r The adiRgsss af.Lhe u§§5¢9§¥hﬁ§gﬁ%&%eh§ 8o

single process, but for the convenience
steppbamati on, the process is divided into two groups,
steps S61 through S66 in one group of Fig. 42 and
st Py I@htemtodigh 18ZPing tikt ol dEF gy oupidfeli gf HiSe
In step S61 of Fig. 42, the controller 1255 in the
defeppingeitr eresi¢ wai theoarsoandpytiorsidseriecéphi on
el & stqg%g command via the signal electrode 1201
SEPHRERET t EP oy hBe dighhRl prores wocEPBing] Hnétep0&a 1
0 ' 9, .the signal pcessor 1011 transmts the
Ins%géﬁgﬁﬁ;%nﬁﬂf f@nF%8§u§5i13%5+%% Wko 1083, dpdd BBRE ¢ o
cohfEn¢ eception of the start conmmand, processing
proceeds to step 562. The controller 1255 reads the

dewicRel BodnbAwg £ thieiiser: fiRWEe oh1BRLE0MbNe YUY
the content delivery process is performed during the passage
of the passenger through the ticket gate 1001, the passenger
can easily get the data df the content by simply passing
.through the ticket gate 1001. The passenger is thus freed
from going to a newsstand to browse captions and then buy
desired newspapers.

Subsequent to the ticket inspection process, the
session key shared in the course of aufhentication is
registered. The content delivery process is performed using
the shared session key. In the content delivery process,
the secure path constructed during the authentication step
in the ticket inspection process is used as is. This
arrangement eliminates the need for performing the
authentication step again.

The user device 1100 responds to the process of the
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volatile nmenory 1254, and returns the device IDto the
signal processor 1011 via the signal electrode 1201.
Communi cations are thus established between the signa
processor 1011 and the user device 1100. In step 563,
the controller 1255 references the non- volatile
menory 1254, thereby determ ni ng whet her the

aut henti cati on step has been conpleted with the signa

processor 1011. If the ticket inspection process has
if the authentication step has

A8 SR SO by B SR ST T,
o) 9nakoBtassesoiudOtl, Uk T SLALET PN TR s

bed@e Wit AeSe f &r St &P t%ﬁd%ltda@hatr%% oéu}!rﬂgé‘.t | £Atl on St epry .

has not been conpl eted, and processin proceeds to

proceps564. tihs yseayiduiglos diigoussed imdat giloMddh $lLePror
S21 of Fig. 40, the signal processor 1011 transmts

theheopupmibengr e rexpemartdoed thereshense i dikGded into
aut hentication key. In step 564, the controller 1255

LRLBEAMPS atfttRentSdattdsorab §FGnah oy aoesgoflFLy,. aad

anﬁéﬁges t obt ai ned _session key onto the non-volatile
F5° 1 &9hs §d€ed Bt tihe aRiEhRINtIRoat @f. FAG.sé8ure

Ui 8 SELBNEREy A Lonthim RRBAL TR o hen shighaoeT
ceBLoeEn] L SRR TR L R TP
- comdmntiaC ahleOBigh8P BAScPEEHe 1201 transmitted by the
signal processor 1011.

In step 811 of Fig. 39, the signal processor 1011
transmits the start command to the user device 1100.

In response to the reception of the start command,
processing proceeds to step $62. The controller 1255 reads
the device ID unique to the user device 1100 from the non-
volatile memory 1254, and returns the device ID to the
signal processor 1011 via the signal electrode 1201.
Communications are thus established between the signal
processor 1011 and the user device 1100.

In step 563, the controller 1255 references the non-
volatile memery 1254, thereby determining whether the
authentication step has been completed with the signal
processor 1011l. If the ticket inspection process has not

been completed (or if the authentication step has not been
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successfully conpleted), the session key with the
signal processor 1011 is stored on the non-volatile
menory 1254. |In step 563, the controller 1255

determ nes that the authentication has been

conpl eted, and then proceeds to step S65 wit step S64
ski pped. In this case, the secure path has already
~been established with the signal processor 1011.

Usi ng the session key stored on the non-volatile

C ¥d% communi cations are perfornmed with the
Oﬁpgﬁg t oERE sBES AN kavy h@ttépteesswh@l aorrRgesisoay 1011

lsl%%? ggéfrequestggq%ﬂ§ﬂF%F§Pﬁé§26ﬁ I ngiyg&gﬁgf:%r?f
cdrft@o21 802 2 95 0GR A1 1" €4 gsggﬂ;he ter pass

information I n step e si gnal

auRheaessotidd) 1dt RS it u n |
in step Em1 ofzglg 41t %§8§e§ ié%#%cé% S%?gﬂgkggng

pr666eddhec «os radd.er 1255 reads the cor respondi ng
information (the commuter pass information or the
subsT Eysviiowsilyf diratsoad if rawhatile wiah- vekpt 528 of Fig..
40 TEMOLY 1254, and then transmts the corresponding
Of nFiaf nitamst tRF AAeEserghlll 1 pk ovessidrs 10kl neingomt hember
naI el ectrode 1201. If no i nformation has been

geﬁeq%te%q o B ¥HEE] i e pF UCRICafOTT, Kpbocess i niep

SGELﬂ%%igﬁnﬁn s?%g §g§5 g@%ﬁﬁﬁrﬁﬂq o St%eaeFQ?n?+ﬁE?l
erabali 10, SEOSLPLECOR AR U)oy >
nofrorolexAnRl eenoh§ $PMAhfter successful authentication. A
secure path is established with the signal processor 1011.
Using the session key, communications with the signal
processor 1011 are performed.

If the ticket inspection process has been successfullyi
completed (or if the authentication step has been
-successfully completed), the session key with the signal
processor 1011 is stored on the non-volatile memory 1254,

In step 563, the controller 1255 determines that the.
authentication has been completed, and then proceeds to step
565 wit step S64 skipped. 1In this case, the secure path has
already been established with the signal processor 1011,
Using the session key stored on the non-volatile memory 1254,
communications are performed with the signal processor 1011.

In step S$65, the controller 1255 determines whether the
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processor 1011 requests a deduction fromthe remaining
digital noney anount in step S25 of Fig. 40 or in step
S44 of Fig. 41. |If the signal processor 1011 requests
to deduct fromthe remaining digital noney anount,
processi ng proceeds to step 568. The controller 1255
deducts fromthe remaining digital noney anpunt
stored on the non-volatile nmenory 1254, and transmts
a notification of the end of deduction to the signa
essor 1011 the signal electrode 1201. If no

nro i
s o B SR FFam Lhbl RARITANGSHeG eay ABReynaiisunt FT
exam e S ;FEQHES t.he. si gnal ocessor 1011,

ST ok oo HE LB el iaagt i ERAEPRE dg commutes
=S¥ ppedrmhRishe t ol | 1255, er m.nes
F)whe?ﬁérrthgl§§ig%ggg%}é%%gggp%igilggésggeﬁﬁgéeéﬁlgnal

proeessdirngodf roG@sHE iR subbcbRBr SHANAL FPHRGESF06 1 step
1011 requests the entry information to be set or to

S4Beof| Bageddl n stepesSAhgbrbirged40toostéd 44w  aihgnal
rocessor 1011 requests the subscription infornmation
copgrpdleechbtdedrearisitée S020espoRiing 4in far e idins ¢ussed

ocessi ng proceeds to step 570. The

| at er r
00818}1??& IP%?S IEPIRTHLes orhbhe of wesgoirtli iny iimfformation)
If the signa

-val.atil 1254,
30 ol VPSR beaTBIPL g 1204, e Siatel

processor
- | Q. i ceds ta step S71 wi t
cokBLBIRAL 0 SopLOSEISL0LET RSt D SIL D, o

theled e Nes rether 1bhe. data of the content has been
received fromthe signa

If no information has been requested by the signal
processor 1011, processing proceeds to step 567 of Fig. 43
with step S66 skipped.

In step 567, the controller 1255 determines whether the
signal processor 1011 requests a deduction from the
remaining digital money amount. For example, the signal
processor 1011 requests a deduction from the remaining
digital money amount in step S25 of Fig. 40 or in step $44
of Fig. 41. 1If the signal processor 1011 requests to deduct
from the remaining digital money amount, processing proceeds
to step S68. The controller 1255 deducts from the remaining
digital money amount stored on‘the non-volatile memory 1254,
and transmits a notification of the end of deduction to the
signal processor 1011 via the signal electrode 1201.

If no deduction from the remaining digital money amount
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processor 1011. For exanple, the signal processor 1011
delivers the content in step S46 of Fig. 41. Wen the
content data is received fromthe signal processor
1011, processing proceeds to step 572. The controller
1255 wites the received content data onto the data
menory 1256. |If the signal processor 1011 has
requested no recording of information, the process in
step S72 is skipped. Processing thus ends. The ticket
. i nspection system 1000 of Fig. 35 conpletes 132 not
Lo MSAveRESH E%&h@ nsHERl Broscssess10lt, absecdsming

tent. delive process when the passenger carrying
p[%h%géegge}:od%%?%egé/%lwgbi%%Sﬁgs%épfé%f the signal
el egtr 1002 whth L rel C ni.cati o
disgﬁsgggjmﬁtﬁ ﬁ% eféﬁggo?%efigigsiﬁﬂ¥%W8ﬁ§ﬁ ygether the
sipekloprBdesdbe LEET 1A A e L U2% 508 Cgftfﬂ%or ation.
delivery service sinply by passing tﬁrou%h he |8&éi

Ifgahe 30@dal prowyndratioon wWehhevts tig N8R4 Ahformation
particularly showi ng purchase intentions. "As shown In

toppg. 585,01 Hev thiec kdeairespent soap sys! el FAQQ diopcbudes ehe
_single si gnal processor 1011 that switches between

SiPRelshErrassirediOlddecyoests ahe suisaiigidoneliecbrndeion
a tinme-division manner. Wth reference to

toégOZiZ irh ] !
Pg. T99°rded dincisten $480c eifof gy s @nta3o® diseleanad Bader,
T ticket inspection system 1300_includes a
prg‘?%%“gp FosEE8F Eo0 508 1S Comim HORCF O L6F T oPhevEites
thé| @hede flRelinG9en 00841 8% nto the non-volatile memory
1254,
If the signal processor 1011 has requested no recording

of information, processing proceeds to step S71 with step

870 skipped.

In step S71, the controller 1255 determines whether the
data of the content has been received from the signal

processor 1011. For example, the signal processor 1011

‘delivers the content in step S46 of Fig. 41. When the.

content data is received from the signal processor 1011,
processing proceeds to step 572, The controller 1255 writes
the received content data onto the data memory 1256.

If the signal processor 1011 has requested no recording
of information, the process in step 372 is skipped.
Processing thus ends.

The ticket inspection system 1000 of Fig. 35 completes
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a signal processor 1011-2-in communication with the
signal electrode 1002-2. Fig. 44 illustrates the
ticket inspection system 1300. The ticket inspection
system 1300 of Fig. 44 is different fromthe ticket

I nspection system 1000 of Fig. 35 in that the signa
processor 1011 is replaced with the signal processor
1011-1 and the signal processor 1011-2 and that the
reference el ectrode 1012 is replaced with the

feren el ectrode 1012-1 and the reference el ectrode
N 5" By o RO e i PROpRst | '0H SyIdruheoconBent
Jhi; 5 t.| (R tion system 13 of Fig. 44
I e el B S R b s bppe e Lo

119i0g8akhp® $00e 5030 002z e rs.1p0
and 10%3¥f§%he storaggj%b%ggng%dggﬁé%rigg5;6 ?i3%%§.§ﬁe

wir@ldbs aneluhbiidfat iSmer seacBeqf wihe &daandRr @6eFSQES 1
1011-1 and 1011-2 is identical in structure and

thgpught 3drranfadmedsi gnal processor 1011 of Fig. 35,
t he di scussion thereof is omtted herein. The ticket

i nSPYCUSER §98t R T80 ¢Rmidwdd® teetshgndelipene essorice
si%gfl'é and t.he %hgnal processor 1011-2. The signa
oF ot e o1 STIPE- 1RTeYAReEPR At t Sk eth@ater dP8Acen

_ 1, i.cat ith th devi
cok S0 AT, RRTIUR BE%  hoE0

pubFREassoich@1dn2, connected to the reference
el ectrode 1012-2, communi cates

As shown in Fig. 35, the ticket inspection system-1000
- includes a single signal processor 1011 that switches
between the signal electrode 1002-1 and the signal electrode
1002-2 in a time-division manner. With reference to Fig. 44,
a ticket inspection system 1300 is described below. The
ticket inspection system 1300 includes a signal processor
1011-1 in communication with the signal electrode 1002-1 and
a signal processor 1011-2 .in communication with the signal
electrode 1002-2.

Fig. 44 illustrates the ticket inspection system 1300.

The ticket inspection system 1300 of Fig. 44 is
different from the ticket inspection system 1000 of Fig. 35
in that the signal processor 1011 is replaced with the
signal processor 1011-1 and the signal processor 1011-2 and
that the reference electrode 1012 is replaced with the

reference electrode 1012-1 and the reference electrode 1012-
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with the user device 1100 via the signal electrode
1002-2. One of the signal processor 1011-1 and the
signal processor 1011-2 perfornms the ticket

i nspection process while the other of the signa
processor 1011-1 and the signal processor 1011-2
perforns the content delivery process. A passenger
entering fromthe left side of Fig. 44 (from outside
the gate) may now pass first over the signa

el g¢t e, 1002-1. The signal processor 1011-1
2'co%%u%ﬁ%a é%gggmﬁq§qﬁﬁ§f ePYa&GcL049 0ot \Fig t BE/ sthRal

£3 tE - er. acguiring, the device ID,,
R L RoPeev o oA I3 BFakaf P Ve gpe ticket
galtBSPECH1 Oon £edapl ;ji1i-on | g, h e 3

si gnal processor 101i-%ﬁ%e§%gﬁﬁ% %%%gég%%%ﬁﬁ%%% 1 Lﬁg
10DPAspecthendgsnc a3 thdt NeosRer tKle Vi €8-akk0Q oY ka Lhe the

signal electrode 1002-1 including the authentication
gaseeprivane Bilgialandr 36@4Ror 1011-1 thus controls the

gate driver 1014R, thereby opening or closing the

doo* PRFOSRENTRE thHevs £en41D runtassorsed SiLonl kayd 1011-2
isop&gjned in the authentication step are registered in

tHee 8t AThSFELETBRe cnl WG At Larmbice the shenat or age

g -S ificaLlly, the signal, electrode 1002-1

pr%%%%%gpgéﬁg'gﬁgggp'e#étt?Qﬁkgﬁ lﬁgb&%ﬁﬁeofh%st?Wﬂ&ﬁed
heddigpecti on process. In succession, the passenger

passes over the signal electrode 1002-2. The signa

5y oA e AL, 0B P
proepsion Aglike dedi tiee | HlgrSiinga-ddeeseeviee1l D, i Sthe.
signal processor 1011-1, connected to the reference
electrode 1012-1, communicates with the user device 1100 via
the signal electrode 1002-1. The signal processor 1011-2,
connected to the reference electrode 1012-2, communicates
with the user device 1100 via the signal electrode 1002-2.
One of the signal processor 1011-1 and the signal processor
1011-2 performs the ticket inspection process while the
other of the signal processor 1011-1 and the signal
processor 1011-2 performs the content delivery process.

A passenger entering from the left side of Fig. 44

(from outside the gate) may now pass first over the signal

-electrode 1002-1. The signal processor 1011-1 communicates

with the user device 1100 via the signal electrode 1002-1,

thereby acquiring the device ID. Since no device ID is
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registered in the ticket inspection conpletion table
on the storage 1013, the signal processor 1011-2
reads the session key, and acquires the subscription
information fromthe user device 1100 via the signa
el ectrode 1002-2 using the session key. The signa
processor 1011-2 perforns the content delivery
process based on the subscription information, and
transmts the content data stored on the storage 1013

e.us device 1100. The signal e|ectrode 1002-2
e iC 1 Bhe PUHER: astiscdagn: 6oBBLeCH iaRlife on Che

steRaken i Ve 4 ess.. -..135 senger entering
fr o%’?t tﬁggsi g e SR ?%05?52% %ﬁgﬁfﬁ? 'OrFth%EGat e)
CIBRELPBRpEEE Mn PiccaenihlNghe SLECIIANEQGG02y ;TN
signal processor 1011-2 conmunicates wth the user
sigewilcelddOfbdd a ddee isiigealidehgcthodfdid-iZar ibheseby.
acquiring the device ID. Since no device IDis
Ther edenel ipradessdrc RO Li-dsphas i ooty elHeogatabliei par
1 he storage 1013, the signal processor 1011-2
Oé;éﬁf or merthe cRendret ornspesinenthe chass IMOBR .t hEheser
de? géc 110 A ia the signal electrode 1002-2 including
&”al HEH{i SGISePRpreyY TRt &inathIimtdeesybhenbigation
u .Ql e.ga driver  1014L, .t hereby_opening
S T e W SR Hosh EBBSL: AT THEREL POCGRILE LT

taBBS SIOHECK LORLALNEFTE N LG AULNGN;EAlon (Bl ep AL

registered in the ticket inspection comp _
elentidie J00ragesdOdds &@”é’éﬁ&ﬁaf'éygck¥odgh§osﬁg ed in
e

el ectrode 1002-2 serves as a signal ectrode to be
thesteidciat inspection process.

In succession, the passenger passes over the signal
electrode 1002-2. The signal processor 1011-2 communicates
with the user device 1100 via the signal electrode 1002-2,
thereby acquiring the device ID. Since the device ID is
registered in the ticket inspectioh completion table on the
storage 1013, the signal processor 1011-2 reads the session
key, and acquires the subscription information from the- user
device 1100 via the signal electrode 1002-2 using the
session key. The signal processor 1011-2 performs the
content delivery process based on the subscription
information, and transmits the content data stored on the
storage 1013 to the user device 1100. The signal electrode

1002-2 serves as a signal electrode to be used in the

content delivery process.
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the ticket inspection process. In succession, the
passenger passes over the signal electrode 1002-1.
The signal processor 1011-1 conmmunicates wth the
user device 1100 via the signal electrode 1002-1,
thereby acquiring the device ID. Since the device ID
is registered in the ticket inspection conpletion
table on the storage 1013, the signal processor

1011-1 reads the session key, and acquires the
sub crigtion information fromthe user device 1100

vi at HBSSPH A Etingddérenoshe pighiy aide ofeddigonds
eV .si gnal _pracessor 1011-1 perforns the 136
( W-E%éﬁ P Ei/‘-’Ptper od¥8s Higded ﬁet B e rS 51199

content ‘del rver
stored on

elidthQbrRt i 852~2nd ffansn s I%%g%gggrengq_lglg—fzaﬁﬁ:gmgﬁndﬁgltes

the storage 1013 to the us evi ce
wigheeheodser 1002k QML 18S tReS| e

used in the content deIi%éfsep%%ggéé%h$%%5??§?g?09 2
thiemspgcacqui sirst emel 3RG iek FDY. 44niédcldidas iddhent wo
si gnal processors, one for performng the ticket ‘
Prefspéctiofhpridedes andpebkeiohheomb bt iper frabiengnt BRe
content _delivery process. In this way, workload on

StRRafe pt Ykdsddie silgnghapsdcandor hll -l peedorRsothssi ng
i ncreased. A vending nmachi ne 1400 is

1 R AP AP CR oS B Bhehot HAPHgviss. 1348 via the
w1500 XA E 03300 BERLUAFSL T iy ABRRLRR bR
Th@séigﬂgﬂﬂﬁ¥%c%éggr 1011-2 thus controls the gate driver
10141, thereby cpening or closing the door 1003L. The
device ID and the session key obtained in the authentication
step are registered in the ticket inspection completion
table on the storage 1013. More specifically, the signal
electrode 1002-2 serves as a signal electrode to be used in
the ticket inspection process.

In succession, the passenger passes over the signal:
electrode 1002-1. The signal processor 1011-1 coﬁmunicates
with the user device 1100 via the signal electrode 1002-1,
thereby acquiring the device ID. Since the device ID is
registered in the ticket inspection completion table on the
storage 1013, the signal processor 1011-1 reads the session
key, and acquires the subscription information from the user

device 1100 via the signal electrode 1002-1 using the

session key. The signal processor 1011-1 performs the
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The vendi ng machi ne 1400 may be a ticket vending
machi ne, for exanple. A liquid-crystal display (LCD)
1400a lanmnated with a touchpanel arranged on the
front of the vending machine 1400 includes, in
addition to ticket selling buttons for purchasing a
ticket, a select button for selecting and inputting
predeterm ned information for subscribing a content

(related to the type of a content and the
eriod of the content), and an enter

subscri pti.on
C‘Hﬁﬁn&n deﬂ&?’eégt BFPRESS Heashstioni aheobubhergpbiwr i pti on
: .content.. A portion of the LCD 1400a marking the
1Bt R0 RRN e Pa R caPEanes taca Shanmd on the

1411, (Fi g._46). .The. _si | ectrode 1411
stJraglr 983144 Fl(lg | Qsor eV1cee&&§'prggf‘ba?ei%ﬁgr\gath %lteﬁgrode

is used to perrormwrel ess

100961 devies 4309 %ﬁ%l%t&gﬁeu%r]ﬂevﬁ 4 g, yman

body of the user user selects the Select btltton

- coptenhede CDrdAPOarodadd.h a finger in contact with the
sel ect button) to enter the type and the subscription

perThrl tifckeie ioopeent pnasgs tde 13y ENFiREt hadiHe1ides
hvending_machine 1400. The user then selects the enter
th5EYens tndle RrReasfOrsubsoei fot opeafotiong chet eftket
inbaseg.on the entered information. The vendi ng machi ne
7400 t ORI THte S0 thet Aghesefor dess karmingo theunertent
devaéQf er i a he Eunan body of the user, and the
Usignal e Oecetsréode&ﬂiC 1P aHf hiat BOF KH 236! 9T c@fheprocessor
isbshd A Ad ehReanrhRg the mutual authentication and
is ) re s
the deduction fromthe reng?%?snsglrtﬂ gsﬁefl% ﬁﬁngéus
ineredkdd. t he

A vending machine 1400 is described below with
reference to Fig. 45. The vending machine 1400 pre-
registers the subscription information onto the non-volatile
memory 1254 in the user device 1100.

The vending machine 1400 may be a ticket vending
machine, for example. A liquid-crystal display (LCD) 1400a
laminated with a touchpanel arranged on the front of the
vending machine 1400 includes, in addition to ticket selling
buttons for purchasing a ticket, a select button for
selecting and inputting predetermined information for
subscribing a content (related to the type of a content and
the subscription period of the content}, and an enter button

- for entering the decision of the subscription of the content.

A portion of the LCD 1400a marking the enter button is
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vendi ng machi ne 1400w ites. the subscription
information of the content onto the non-volatile
menory 1254 of the user device 1100. Since the
subscription information of the content is witten on
the non-volatile nenory 1254 of the user device 1100,
the user can conplete the ticket inspection process

and receive the content by sinply passing over the
signal electrode 1002 arranged on the floor surface
46 is a bl ock

i ck 00
léﬁﬁﬂ%%@& RFIUS g%$%393%§§Véﬁﬁéhé41% {BR9. nieni ndhe400.

di agram |

#masheuackiofk oy £, 8 3, generaton, 4Pl ¢ hrough

a controller 1455 are respectl

cdmtneticani aAdwoper Btd Qi dr0 dh8 Si 1
through the controller 1025 of %?gb @%&ggnd(¥hé%% user

vigi $besbimantbedeosf i ewetted herein. A reference
el ectrode 1412 and a signal electrode 1411 correspond

to The yerers@micstel sber sdbeanthitirsicgnahe ebpct 4 oole

( gg E in wreless comunication discussed with
Wi &fef tRITH M FROtERN WS iEhtBS. sdhectsilgridions| eot eotler

4 [ nated in an area of the LCD 1400a beari ng
tht;'hé %t%?‘hatgltﬁ dﬁ’ SO IRCARRNBEL SR P Hete tpatengnaknd the

paﬁn@ﬁﬁ r uO’lCﬁ]t% &%C %ggalglg?rﬁg?l%%l%ggﬁ%mgb‘%%t ::F(ﬁ)gr then.

e |un1(s as a finger

R i s £ L R
colddi2t O derts pendset 8n08LQf id A Hd+aRFM SSi on

The vending machine 1400 communicates with the user
device 1100 mounted on the user via the human body of the
user, and the signal electrode 1411 laminated with the enter
button. After performing the mutdal authentication and the
deduction from the remaining digital money amount, the |
vending machine i400~writes.the subscription information of
the content onto the .non-volatile memory 1254 of the user
device 1100. |

Since the subscription information of the content is
written on the non-volatile memory 1254 of the user device
1100, the user can complete the ticket inspection process
and receive the content by simply passing over the signal
electrode 1002 arranged on the floor surface between the
ticket gates 1001,

Fig. 46 is a block diagram illustrating the vending
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reference el ectrode 112 and the reception reference
el ectrode 122 of Fig. 33, and the signal electrode
1411 corresponds to one of the transm ssion signa
el ectrode 111 and the reception signal electrode 121
of Fig. 33. The comrunication nmediumnmay be a unitary
one-material body or a conposite body of a plurality

of conductors and a plurality of dielectric
materials. The controller 1455 of Fig. 46 connects to

a.t.ouc el 1456 and the LCD 1400a. The touchpanel
MEFREES g%@m‘ ma S ¥hélgeDiP408asignal igeperatos LABL
ol | 4 an .- .139_ operatiop sjgnal responsive
erERAEOS gt ) 1455 dee TERDRF B e beasiensh chnoLn

n opération

1 OpETAlT Oty e dSERDTE I e
e oy e T Shcre: £ SEBEE el aDads engpuon

theheonsesl teviwe sl B0 FigsPeBsi ¥R4t Ohd e u%é&%gcgﬁgr%ﬁf |
substantially identical to fhe process discussed W

isr ehétead chdmeiki.gs. 42 and 43, and the di scussion
thereof is omtted herein. The user enters the type

and® tiREegygbser epetorogerioil aind ttheigaal ealedttbddel 411

Ea%nent met hod to the vendi ng machine 1400 by
COBPETRIIhG A féesErEerenaet otech sydayed Ghet hgh&D

nely, the touchpanel 1456). In step S111, the
L s A ke L it e The CYBEIRAHenCahoaHotd Heh

oucnpane

cefgrial ey shSD  TORcaOlt Lol eSS e eR L8, S
is et in an area of the LCD 1400a bearing the enter
button in a manner such that the signal electrode 1411
becomes close to a communication medium (such as a finger of
the user body). The reference electrode 1412 is arrénged in
the casing of the vending machine 1400. The reference
electrode 1412 corresponds to one of the transmission
reference electrode 112 and the reception reference
electrode 122 qf Fig. 33, and the signal electrode 1411.
corresponds to one of the transmission signal electrode 111
and the reception signal electrode 121 of Fig. 33. The
communication medium may be a unitary one-material bedy or a
composite body of a plurality of conductors and a plurality
of dielectric materials. |

The controller 1455 of Fig. 46 connects to a touchpanel

1456 and the LCD 1400a. The touchpanel 1456 is laminated to

the LCD 1400a, and inputs to the controller 1455 an
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subscription period. The controller 1455 receives the
i nput of the subscription period fromthe touchpane
1456. In step S113, the touchpanel 1456 inputs the
paynment method. The controller 1455 receives the

i nput of the paynment nethod fromthe touchpanel 1456.
In step 5114, the controller 1455 determ nes whet her
conmuni cations with the user device 1100 have been
established' More specifically, in response to the
'ry%t. |nfornat|on required to subscribe the

5{}? fTORCIHY S dScRPaRBEralten khdhe user.
t tart 140 d
S5 gnal ‘L‘effge%%“fé% LT KEpdi R hatrie 4400 Ao rRacy b
baleguihi el +orsSHOSCL e 5 %ﬁ%w%ﬂgkgn$fp$D§ Uppr Hgycg%gcess

the enter button with a finger "dis ed on the

ofofththessi giet i@ ectomdeshdisi e deciwle pfé']%rocess is
subscription of the content based on the I nput

supptanhhil bn. idkhetiusdr tdevheep1dO8s¢ esrimpsddqishart
command via the human body of the user and the signa

 TeEPERRFRJEC BEAFS . 147 sndp4862and Fhg. diduddienusbereof is

AHA- and transnmits the device ID via the
Si |ec de 1201. Uy on rec V|n t he device | D of
thgﬁﬁée% e%ﬁge %% tQR9'§$§n§P SFELPEbefe Repipd of
h1.14 e e tep S114 t
thé r@or@ﬁ:gﬂtr %thJde thJa ?EY?%SE r[lg%l"{]ocf' to é:iq 1%661%ﬁ89em%réléwe

comuni cati ons w e user devi

14@stapldpHiedingr 068Ssk8cP OFEaEs 4iQp154L8R BA1Phe 1D

1400a (namely, the touchpanel 1456). 1In step S111, the

%gvi ;h 1100 reads the device ID fromthe non-vol atil e
om

touchpanel 1456 inputs the type of the content to the
controller 1455. The controller 1455 receives the type of
the content.

In step S112, the touchpanel 1456 enters the
subscription period. The controller 1455 receives the input:
of the subscription period from the touchpanel 1456, In
step 5113, the touchpanel 1456 inputs the payment method.
The controller 1455 receives the input of the payment method
from the touchpanel 1456.

In step S5114, the controller 1455 determines whether

- communications with the user device 1100 have been

established. More specifically, in response to the input of
all information required to subscribe the content input from

the touchpanel 1456, the controller 1455 transmits a start
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In step S115, the controller 1455 perforns the nutual
aut hentication step with the user device 1100 using
the received device ID. In step S116, the controller
1455 determ nes whet her the authentication step has
been successfully conpleted. The nutual
authentication step in step S115 is identical to the
mut ual aut hentication stepin step S21 of Fig. 40, and

the discussion thereof is omtted herein. If it is
det er ned n step S116 that the authentication step
C?“nma dn frb@e%"ﬁﬁﬂ vlesiiiasteed 411141 processi ng
he c ntroller, 1455 determ nes

7
Whet §?§t BeeL oy B0 iptgimeg &apvsaqwr%%ﬂ e SubsCTibe
I 6
tHOkohRanel 1Aa6ufdr &oudle ntgfhbugggh wépqngtﬁ&ﬂger

paynent . (f it 1s detern1ne € paynen
dilsplaylednPnStit PAYARIY tHR QGEHENN e
5118. In step 5118, the cont ?%lgllergl%g%&g%%l% 2:5% Becide
thei shbsheiptsen devitee cbh@@nvi Bakba &hgfRd BlRGt rode
1411 using the session key shared in the
-inferRakireat i Bre siwmy, deérebylOfedeceings tie keeref the
nt . fromthe renalnln% digital noney anount

COE’{“SPngbﬁ thie hwn dedycel1tbe. user sang BEISigbhe
I 455 determ ether the deduction, from
L Ty Ty AEEP FBfe9" ahbint (At nedshs device
C he .d on fromt remai ni n
1l§?g?§§§£z%%%&hgﬁﬁ%n?Dhggg eEh° sd?&e§¥F§Pﬂf @8ﬂﬁth%%P4
and Nt 8410 SO&HY dehv@ce4Bp $1€ Users AEVc21319%04e 1201,
transmts a
Upon receiving the device ID of the user device 1100 -

via the signal electrode 1411, the controller 1455
determines in step S114 that communications with the user.
device 1100 have been established. Processing proceeds to
step S115.

In step S115, the controller 1455 performs the mutuai
authentication step-with.the user device 1100 using the:
received device ID. In step S116, the controller 1455
determines whether the authentication step has been
successfully completed. The mutual authentication step in:
step 5115 is identical to the mutual authentication step: in
step 521 of Fig. 40, and the discussion thereof is omitted
herein.

If it is determined in step S116 that the

authentication step has been successfully completed,
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notification of the end of the deduction to the
vendi ng nmachine 1400 via the signal electrode 1201.
The controller 1455 determnes in step S119 that the
deduction from the remaining digital noney anount
has been successfully conpleted. Processing proceeds
to step 5120. If it is determned in step 5117 that
the paynment nethod is not a | unp-sum paynent nethod
(nanely the paynment nethod is an each-tinme paynent),
[ roceeds to ste S120 wth steps S118 and

pgoge%ngg D _

1O SRIGpBECCFRIS L&D %;1]1% ke cdher spnerollsss ]?/9r515t es
. i e 3100 Vi :

IRTRnEE WiEEhet &% nURIRI Bt hPecESvRt e, B b |

tdd&il’@)léﬁalsi-4-§6( ff)l &t edcﬂep Js@%)t %Be?afgmn%lﬁhlﬁré ppa g ent., If

subscription period of the confén ment

itmétshodtetmined Cedierine #% ka8 tSHBEESE Pd QN 1A QLmt i on
using the session key. In step 5121, the conf%ol er

-payngstpepfocess by grooaeedpr @eessepfsiisjs determined in
step S114 that communications wth the user device
11067 hEhRP Wdtl Shebheesonbtéthed, 1495 idommunidet es nivhed the

usgn atef S116 that the authentication has failed, or
Pf PEVHSS det® Mifedhensderplssiectinde tiHd 1 deduct Lbe

<SR e e T o b g SRR Yo Goreay cahoRBy  he
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In step 5119, the controller 1455 determines whether
the deduction from the femaining digital -money amount has
been successful. When the deduction from the remaining
digital money amount has been successfully completed in step
S6e8 of Fig. 43, the user device 1100 transmits a
notification of the end of the deduction to the vending.
machine 1400 via the signal electrode 1201. The controller
1455 determines in step S119 that the deduction from.the
remaining digital money amount has been successfully
completed. Processing proceeds to step S120.

If it is determined in step S117 that the payment
method is not a lump~sum payment method (namely the payment’
method is an each-time payment), processing proceeds to step
5120 with steps S118 and 119 skipped.

In step 5120, the controller 1455 writes onto the user
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the vendi ng machi ne 1400 by the user is registered on
the non-volatile nenory 1254 of the user device 1100.
In the above di scussion, the subscription information
of the content is registered on the nenory 1454 in the
ticket vendi ng machi ne 1400. The present invention is
not limted to the vendi ng machi ne 1400. For exanpl e,
a personal conputer connected to a reader/witer
conposed a reference el ectrode, _a signal electrode,
and a%£6$nscei er .y access a _server (not shown) to

AeVACE| nY ot et o 9P &LPRGTPae stbsk i ilefogmaiion
- t cription, 143 i ti.0 be
=eEQIVER 1 IS PO b hop, L0 T e ke iy The type ana
0 ' : WMt : ey 00,_Fi.g.
TP PR I o MECknePUbiendd sind ulis PRvment

meahﬁdrﬁEUKHh\Mdﬂtéﬂ%Q_%@bQHEngﬁﬁsé%iﬁﬂﬁ%d3ﬁ%§%ghation_using.
i nvention. The ticket inspection system 1500 of Fig.

thag8sessthrf flenent fromthe ticket inspection system 1300
of Fig. 44 in that the door 1003L and the gate driver
10141 s&ee SéPilni hheedontiritldrhd 4Si5gpakferest awderror
1002-1 is far ticket inspection use while the signa

Prrett ridud t166292tremippd Eonttan di4 ¥oey gemmumhgations

bl 851 G004 o ORRPE 1A e I AT ER 20 1

ieldeiin a30e5! Lonosad khey N 1 raseaear 4502101

Foslen i, ihiuel 18 JACHBLLAS AR SIRUORIE B,

dedilfi3Rn tfiem the remaining digital money amount has. failed.

The information input by the user is deletéd, and -the LCD’

1400a may be commanded to display a message urging the user. .

to input information again. |

The subscription information of the content input on
the vending machine 1400 by the user is registered on the
non-volatile memory 1254 of the user device 1100.

In the above discussion, the subscriétion information
of the content is registered on the memory 1454 in- the
ticket vending machine 1400. The presént invention is not
limited to the vending machine 1400. For example, a
personal computer connected to a reader/writer composed .-a
-reference electrode, .a signal electrode, and a transceiver

may access a server (not shown) to receive information

relating to subscription of a content. Subscription
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reference el ectrodes 1012-1 and 1012-2, the storage
1013, and the gate driver 1014R Unlike the ticket

i nspection system 1500 of Fig. 35 and the ticket

i nspection system 1300 of Fig. 44, the ticket

i nspection system 1500 permts passengers to enter in
one way only (fromthe side of the signal electrode
1002-1 as indicated by an arrow headed solid [ine in
Fig. 48, nanely, fromthe left side of Fig. 48 from

e the 3? A ticket inspection system may be
éantraa% i feI ISR BY T FOWS el HERG deedes /Wit ne

t t 144 f Fig. 35 d
to bﬁhﬁhntg§@§q$iéﬂ1ﬁ%&?u%gEtgﬁyiggo%@&ng Ig4 bu?nset

i NSpéction Sys ig.

Lo PR e oty e R LR 0065 P05 1

acavramges . wiSte horie %M&b@ﬂmbﬁtbéﬁlﬁﬁé|p&éé¥ﬂ¥'fh%%n%@ohhe
ti cket inspection system 1500 of Fi'g. 48, and

dl§HUSSImnketthaspettLGnomyéﬁémiﬂﬂﬂ@ebﬁ FAg. S@@“@sln
Fig. 48, a passenger entering fromthe |left side of
differenfy {¥qmmheutdiciett haspateiomasseemus00t he Fig. 44
s+@nal el ectrode 1002-1 for ticket inspection. The
in tgkerthy Kgq ébtPQ@LSP@ﬁth%r%%@%ébﬁﬂﬁﬁoiOééﬁnﬁnﬁcates
evice 1100 via the ticket inspection
1ol ShBro R 550a1 1oy 0001 g The Berate
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el ectrode 1002-1, thereby control i ng e gate driver
and 1011-2 are respectively replaced with signal processor

1501 for ticket inspection and the signal processor 1502 for
content delivery. As the ticket inspection system 1300 of:
Fig. 44, the ticket inspection system 1500 includes the
ticket gates 1001-1 and 1002-1, the door 1003R, the
reference electrodes 1012-1 and 1012-2, the storage 1013,
and the gate driver 1014R.

Unlike the ticket inspection system 1500 of Fig. 35 and-
the ticket inspection system 1300 of Fig. 44, the ticket:
inspection system 1500 permits passengers to enter in one.
way only (from the side of the signal electrode 1002-1 as
indicated by an arrow-headed solid line in Fig. 48, namely,
from the left side of Fig. 48 from outside the gate).

A ticket inspection system may be designed to permit

entrance from both sides as in the ticket inspection system.
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1014R to open or close the door 1003R The ticket
i nspection signal processor 1.501 registers the device
ID and the session key in the authentication in the
ticket inspection conpletion table on the storage
1013. In the case of Fig. 48, the ticket inspection
conpletion table may be stored on a nenory in the
content delivery signal processor 1502. The passenger
t hen passes over the content delivery signa
el ect rode 1002-2. The content delivery signa
10900 ods Ea@ - 13B2apd M Ehekat vindpadidonseystewi t30Q 100 Fig.
44vig} %45 tt e content delivery signal electrode 1002-2,
' h&r &by < - atYlRTiHY: (e HavYi EBLEPRCTIRVRIeWidd [thej door
negi r [ e,..tick i,nspection conpl et.i on bl e
10038, ALACPe Sl BV end D1 BaNERE Sariy ery FasondP )

argégggasorséég% rs%d:%mt I?.% ?S}?%E%El%%ﬁent@%%ii &S E&%S

subscription informati o rom the’ user device

tivkatt bespardiant ekiewen¥osi grakigl egd r adey 1002525885890

the session key, perforns the content delivery process
thpysell immnitesubseeipti on i nformati on, and. delivers

the content data stored on the reference el ectrode

1055 tshopie insEig. dé¥i ce pafendeackentbrihe federenceeft
.processors 1501 and 1502 is basically identical in
Sl@‘f‘r teE 198 tf€os; gHEFide oble sete) 1 PRESEESOUEEetihe t h
L RS SN RN
ind Pt RILTAW1IPLOEESSALS 150 AN 13 % Y L e ente F o
device 1100 via the ticket inspection signal electrode 1002-
1, thereby acquiring the device ID. The ticket inspection::
signal processor 1501 performs the ticket inspection process
including the authentication step with the ticket inspection
signal electrode 1002f1, thereby controiling the gate driver
1014R to open or close the door 1003R. The ticket |
inspection signal processor 1501 registers the device ID and
-the session key in the authentication in the ticket
inspection completion table on the storage 1013.

In the case of Fig. 48, the ticket inspection

- completion table may be stored on a memory in the content
- delivery signal processor 1502.
The passenger then passes over the content delivery

signal electrode 1002-2. fhe content delivery signal

processor 1502 communicates with the user device 1100 via . :
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the counterpart in the signal processor 1011, is
described belowwith reference to Figs. 49 and 50. As
shown in Fig. 48, the passenger enters fromthe left-
side only (fromoutside the gate). A ticket inspection
systempermtting a passenger fromthe right side
(from within the gate) is also available. Such a
ticket inspection systemis different in the
proceeding direction, but has basically the same
structure, and the discussion thereof is omtted
l}?erf?éinﬁenr-u gelireeny |qicneg ed esteoder 002r12,1026 nsfoyt he
nspectlon signal processor 1501. The

ﬁBﬁIEPelékﬁ?Qﬁ H-g. e de¥iGaedD al huifei s taesc dar the
522, a drivi

tl%%%%roﬁfgggﬁ%%élcom LJ:kzolt]“t :tog&g(r:n?%lo ?Jr%?é?sﬁ?r f§%4 he
cort@dng dg§Y0§€Y|§1§ﬁghngﬁcégggi 1508 B%gﬁ? gﬁ%egééglon key,

1521, basic y i1denti struct
acdeti €6t 0thd 08 frifitd on3En rdek8E Sn afr&ym (RR$SARYLEL

in response to a sensor output fromone of the sensor
11904gLaabik tdmntsensde1i041R, saganotiddamdeheoodeyi G8ing -

I D acquisition unit 1522 and the driving controller
thessgspion keweestioonsr tbel tentdime dklivesyl Process based

agEU|S|t|on unit 1522 is basically identical in
OnsHG T HIP HRE aél@Pé@aFBoacq@m.ctql@wem thelgg@temt

37.,The VIC I D acquisition unit
aafh Jacdleq T HRY L B8 e OpEE Tl Satie, D10 501 Fhgopser

debf8Pertd PN

Each of the reference processors 1501 and 1502 is-
basically identical in structure to the signal processor
1011 discussed with reference to Fig. 36, and the discussion
thereof is omitted herein. Only the controller 1025 in each
of the reference processors 1501 and 1502, different from:
the counterpart in the signal processor 1011, is described
below with reference to Figs. 49 and 50.

As shown in Fig. 48, the passenger enters from the left
side only (from outside the gate). A ticket inspection
system permitting a passenger from the right side {(from-

" within the gate) is also aﬁailable. Such a ticket
inspection system is different in the proceeding direction,
but has basically the same structure, and the discussion
thereof is omitted herein.

Fig. 49 illustrates a controller 1025 of the ticket
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signal electrode 1002-1 a start conmand notifying the
user device 1100 of the start of communication. The
device ID acquisition unit 1522 receives the device
I D the user device 1100 transmits in response to the
start command, and then supplies the acquired device
IDto the ticket inspection processor 1524. The
driving controller 1523 is basically identical in
structure to the driving controller 1053 of Fig. 37.
n response to the detection result fromthe human
lQﬁﬁﬁ?&ﬁSB Si@?ﬁloPr?¢ﬁ§§Rﬁlhﬁqéatlon fromthe ticket

t 7 1524, the d
contgl 8 deis dRBoRE Fhe? a%témaquﬁ%%'mmn

o4 s o Biustc o et i P BRLE S08s o riravgns

codtrotiher 162kets i dispgst Ilmpew&sasggo&éz%f NGl ladeanhhs

aut henti cation: processing unit ot &

depase 0OBtesgiswesr UBL%,. the digital noney proceSS|ng
unit 1073, and the entry information setter 1074. Upon

r ecBi ibgparheledegitoe LBR1y dvasidel devideatiBal in
acqui sition unit 1522, the ticket inspection

StﬁPSEE%%O?Dﬂ@EﬂfbﬁﬁPDﬂﬁﬁthertl@kthfrﬁﬂgacﬁﬂondptece$sa
n_the user device 1100 via the ticket inspection

hug‘ﬁané?ase?e&% de ¥66P°RSeThe YeTRRION DUSYts Lapm1epg of
e oararey T SFOREGR syneaRal Ol Sad sotielan.fie 1o
defict hep tdLfBlsiicIgpeahed vsss 4oy G& driving controller
1523 of the detection results.

The device ID acquisition unit 1522 is basically
identical in structure to the device ID acquisition unit
1052 of Fig. 37. The device ID acquisition unit 1522

transmits to the user device 1100 via the ticket inspection

signal electrode 1002-1 a start command notifying the user

device 1100 of the start of communication. The device ID

acquisition unit 1522 receives the device ID the user device

1100 transmits in response to the start command, and then

supplies the acquired device ID to the ticket inspection
processor 1524,

The driving controller 1523 is basically identical in
structure to the driving controller 1053 of Fig. 37. In
response to the detection result from the human detector

1521 or the notification from the ticket inspection

- 147 -




1100 together with the session key in the ticket
i nspection conpletion table on the storage 1013. Fig.
50 illustrates the controller 1025 in the content
delivery signal processor 1502. As shown in Fig. 50,
the controller 1025 includes a human detector 1541, a
device ID acquisition unit 1542, a device |ID searcher
1543, and a delivery processor 1544. The human
detector 1541 is basically identical in structure to
tector 1051 of Fig. 37, and detects a

Eye hunag gz
PEQRET Ofpasééngths @W%%&%rpél&rséﬁgércmms the
' f the sensor 1041l and the
ga?éegs%gjrlv%%ﬁ&hahd ot iCES™ e el 21D H&ui si ti on
cdHHelspbatidngf abbe 1 ction result. The device ID
acquisition unit 1 is basically identical in

strastthe ticide bE8ibR 525 0f
Fig. 37. The devﬁbele 3Cqu?§§§?%%$%ggﬁﬁﬁ % F18 3% the

tickatsimspetoidheptiserssdevice411001 @fet hendasgeRAs c¥t 8on
the content delivery signal electrode 1002-2 a start

Pr@@ﬁﬁﬁhﬁg woit f14Hg tthe gemmutlevi pesd IdOrafmitke $0AP} the-
ai nmruni cation. The device ID acquisition unit 1542
8&53 r BSNER P ERFATBA nPDuUni Eah8 ¥ 1 t @rd fflomertieyuser
PR G0 et Ydau PRen gBereEv TS (B MredeFeerTen
CE R LT Y Ao R Aar oA St AT OF eka dpepperion
pré@@é§@§r1§éﬁﬁbé¥%orh' R - tléf%t inspection process on the
user device 1100 via the ticket inspection signal electrode
1002-1.

The device ID register 1525 is basically identical in -
structure to the device ID register 1056 of Fig. 37, and
registers the device ID of the ticket-inspected user device
1100 together with the session key in the ticket in5pec£ion
completion table on the storage 1013.

Fig. 50 illustrates the controller 1025 in the content
delivery signal processor 1502,

As shown in Fig. 50, the controller 1025 includes a
human detector 1541, a device ID acquisition unit 1542, a
device ID searcher 1543, and a delivery processor 1544.

The human detector 1541 is basically identical in

structure to the human detector 1051 of Fig. 37, and detects

a human (passenger) in response to a sensor output signal
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device I D searcher 1543 references the ticket
i nspection conpletion table on the storage 1013 to
determ ne whether the device ID fromthe device ID
acquisition unit 1542 is registered in the ticket
I nspection conpletion table. If the device IDis not
regi stered, the device |ID searcher 1543 supplies only
thedevice ID to the delivery processor 1544. |If the
device IDis registered, the device ID searcher 1543
freads fr?n1the ticket inspection conpletion table on
" He ONEt BF abRe 19975 ¢hd ddsiped kbg sansesdd4®,orndi t h
.devi D. an uppli.es the session key to the
ndsdti 08T SEE e DA Rh STt RETE P an ey
deREe@e€850LedQp/ of Fig. 37, the delivery processor
1544 includes the subscription determ ner 1081, the
di gritel de¥eney My aegas5ngi 4R dn - nt
delivering unit 1033. ?ﬁéﬁﬁr%%%?sﬁﬁﬁﬁpﬁebggé?ggifo and
ideheicsbsin ot keytureomot hRedaui cee | I SeafGh8k 18843nit he
delivery processor 1544 perforns the content delivery
10pZ0eésBidn The TheededdévkceD146§uis it idie undnt epa2
delivery signal electrode 1002-2 using the session
ErRRYILS Tt hhe psededrEdce DL1 Q0 sefppilieedpaisernyehev ileviie
rcher 15 ontent delivery is perforned.
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Th@qdhvﬁﬁb Iﬂaéﬁﬁﬁigggioﬁhﬁﬁﬂgki§¥y!géahigg 'tg% &Fice 1D
respectively

transmitted from the user device 1100 in response to the

start command, and then supplies the acquired device ID to-

the device ID searcher 1543.

The device ID searcher 1543 is basically identical in
structure to the device ID searcher 1054 of Fig. 37. The
device ID searcher 1543 references the ticket inspectioﬁ
completion table on the storage 1013 to determine.whether

the device ID from the device ID acquisition unit 1542 is

registered in the ticket inspection completion table. If

the device ID is not registered, the device ID searcher 1543

supplies only the device ID to therdelivery processor 1544,
If the device ID is registered, the device ID searcher 1543
reads from the ticket inspection completion table on the

storage 1013 the session key in associatiqn with fhe device.

ID and supplies the session key to the delivery processor
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identical to steps S11, 512,S14 and S15 of Fig. 39,
and the discussion thereof is omtted herein. A
passenger now enters fromthe left side of Fig. 48.
The sensor 1041L arranged on the left side of the
ticket gate 1001 outputs to the human detector 1521
and the human detector 1541 a sensor output that
changes in response to the passenger who is about to
enter between the ticket gate 1001-1 and the ticket
l§ate 1001-2. In response to the sensor output from
sensor 1041L, the human detector 1521 detects the

human { as nqgg), and notifies the device ID - 150
acqur's| IIE‘)? o‘ieellfmet N1 BFPCaREornélarf i o g Lomrolther debigery

o cy,l esul.t. In response to the detection
P I?’E:stﬁfgt% Lt ? glringt#égfshe%essg&hel@ﬁlff:rfﬁ‘él%’? i ‘%ﬁ?ﬁfr’&‘d}ﬁrr &|0|8lér

thk5 33 g6 aHS ok & drsi .10 to,c e the . .door
10038 on t he %Spl%?i t esd%lnégbpﬁém ?%e’ as,%%;?%}e f(ﬂ]fl_e;lgl n

delesponag it N0t etided rdeesiibing roMe the HUTED and the
detector 1521, the device ID acquisition unit 1522

segeiporkey fimm ttick eleviimepaot s0ar HEOE €T3 NN HHRE MIeery
device 1100 via the ticket inspection signa
pPrgreggfehdee 4o PRrEammssthe Sehtent Tl ideiyc @rddess on the

acqgisitigﬁéﬁfit 1522 transmts to the user device
USF0BCVA S t iVdiRetthenspBEEN BN} italy slismeloddetppode

0 R TP 4ROk The user devi ce. 1100
tr@ﬁ?@hﬁ§ the QSV&&S ig)ig]supplied form the device ID

searcher 1543, no content delivery is performed.

The process of the ticket inspection signal processor
1501 in the ticket inspection system 1500 of Fig. 48 ié
described below with reference to a flowchart of Fig., 51.
Steps 5211 through S214 of Fig. 51 are respectively
identical to steps S$11, S12,-S14 and S15 of Fig. 39, and the
discussion thereof is omitted herein.

A passenger now enters from the left side of Fig. 48.
‘The sensor 1041L arranged on the left side of the ticket
gate 1001 outputs to the human detector 1521 and the human
detector 1541 a sensdr:output that changes in response to
the passenger who is about to enter between the ticket gate
1001-1 and the ticket gate 1001-2. 1In response to the

sensor output from the sensor 1041L, the human detector 1521

detects the human (passenger), and notifies the device ID
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response to the start command in step S62 of Fig. 42.
The device ID acquisition unit 1522 determnes in
step S212 that the device ID has been acquired from
t he user device 1100, and then supplies the acquired
device ID to the ticket inspection processor 1524.
Processing proceeds to step 5213. If it is determ ned
in step S212 that the device ID has not been
acquired, processing returns to step 5211 to repeat
step S211 and subsequent step. More specifically,
acuisd t19p) Pnakdl $99 2rat & heegedtvédgunbntrollers 1523 of the
déyn r.m ned igtstep S212 that the device ID has been

EquirP8dTe¥81 - Upon receiving the device ID, the
r 1524 performnms the ticket

ti t..] ti
| nebBcE O procRl, CERESChes, “aablt omstenerent
3. £Hbnge; b g, tigket ;i i h
O R T Al BRI TRy B Ph o R ohR 88 G

10uher eof cissenthd ahdienedionr bR the Ljcksird %%%%th%g the

process in step 5213, conmmunications are perforne
sensbh 1Héllser device 1100 via the ticket inspection
signal el ectrode 1002-1. The nutual authentication is
 t husn persramsed tot hbesdgtse ol keyrdsiishared, thé heuman
subscription information is read using the session
defggLor ﬁ%ﬂd’eoﬁm idsyics pBr feawndell bion hmirte dGRAi pgr forms
amount based on the subscription

digital, none
the| A REY | GIEPSit SPhBIERERS OF HeR MSe orevd ceed 10A via

e LT e 2% D ottt e 08 Hoghortrd S2bL:
Thé@nded 1 Al UhiGREER! bR 1923 TN IR 18031 Sser
device 1100 via the ticket inspection signal electrode 1002-
1 a command notifying the user device 1100 of the start of
communication.

The user device 1100 transmits the device ID in
response to the start command in step S62 of Fig. 42. The
device ID acquisition unit 1522 determines in step 5212 that
the device ID has been acquired from the user device 1100,
~and then supplies the acquired device ID to the ticket
inspection processor 1524. Processing proceeds to step S213.

If it is determined in step S212 that the device ID has
not been acquired, processing returns to step S211 to repeat
step 5211 and subsequent step. More specifically, steps

'S211 and S212 are repeated until it is determined in step

$212 that the device ID has been acquired.
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opened. Upon receiving the notification of the end of
the ticket inspection process fromthe ticket

i nspection processor 1524, the device ID register
1525 registers in step S214 the device ID of the
ticket inspected user device 1100 together with the
session key used in the authentication step with the
user device 1100 in the ticket inspection conpletion
tabl e on the storage 1013. The process of the ticket
ins%Fction signal processor 1501 is thus conpleted. -
152 “PPRe I BFDEESRY gihet Idevdont @Rt tbéi vicketsiigralection
Rrocessor 502 in the ticket inspection system 1500

PISICHSGT 4827 dRSEF Y BRY 1 dvbakiath inepereher Rupcess on the
r g, 52. f.eps 5231 through S234 of Fig.
u%"z‘o \g%g’%é%bgﬁ%ﬁt?%ﬁstyep i%@%o'i cares §P%p€l<§ielt tW@@ﬁglon
rak3san 1 ' . ivel nd.t he
D oot har ot RHNSR B B Sdic g, ohe

diegtpst ohl e £&eF SN t1@hlhekg qut put to each of the
human detector 1521 and the human detector 1541 as

pr eVi otisd \t ideetr ihefdewtibnrefeEenca i Gtli0s2p3, I N
response to the sensor output fromthe sensor 1041L,
COPRENLAg RPN etrec trer fo5teddet eht sha inssmridipassenger yia
endn .notifies the device ID acquisition unit 1542 of
EhelgkEbcinUIeGEom pignalsebpcetrade 10 -devi Fbel Dutual
au?ﬁggksétifn unit.1542 perforns the detection process
0" det 8L Vhe SudbPSdRET Eermedoothe sSesfd cdoleents shared,

thgeéﬁﬂ§%ﬁ&ﬁ%§y%ahn%b%ﬁgEggg %gogégé Jﬁ?ﬁ% the sessiocon key,

the deduction is performed on the remaining digital money
amount based on the subscription information, and the entry
information is set. A notification of the end of the ticket
inspection process is transmitted to the device ID register
1525 and the driving controller 1523. The door I003R is
opened.

Upon receiving the notification of the end of the
ticket inspection process from the ticket inspection
pProcessor 1524, the device ID'register 1525 registers iﬁ
step S214 the device ID of the ticket inspected user device
1100 together with the session key used in the
authentication step with the user device 1100 in the ticket
inspection completion table on the étorage 1613. The
procéss of the ticket inspection signal processor 1501 is

thus completed.
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specifically, the device ID acquisition unit 1542
transmts to the user device 1100 of the user via the
content delivery signal electrode 1002-2 a start
command to notify the user device 1100 of the start
of conmuni cation. The user device 1100 transmts the
device IDin step S62 of Fig. 42 in response to the
start command. The signal denodul ator 1452 determn nes
~in step 5232 that the device ID has been acquired
fromthe user device 1100, and supplies the acquired
deviEe REPGSSS IR dd@ eentensedetheeryl SizinalPpoocesssoy

1§%&oggeg t .stgg S233. 153 If it is determined in
R2eiTisoBS PHOES ot iARA S OPDSHES S k800 sty i iced 46
2 [ t : tep S231 to.repeat step S231
A DL I IR e ER o EAPFOa: o Figrahe
stapd §232 & d TRV E ey, in
s?ep 5232 tﬁé ?ﬁ%ﬁ%ég?gébeﬁﬁaér e%ﬁgéﬁéﬁE#£§ Yin
idshepcaP38 dtwpddemiicenkbugrasehesnd 543 roaf ergneeg, the

ticket inspection conpletion table on the storage 1013
reppedeiee iy newheatheedithasdeyh cend 4T Q8 the tdevi BeréD:.

acquisition unit 1542 is registered in the ticket

in e OLrc enprBti Hron aifie sdifsdrt 104 1det sr oityedk i to
eastqgfs 33 .that the device ID fromthe device ID
SR f sTHT SHam Fetsgbor s1Pehi and e ihumaphdetpeker 1541

i Dspect ion, ¢ nple&i n table, the device |ID _searcher

PRI Rsteaberlom ke, T3 e et Fa -whih tHe
redRLe D eheORehlE t hEkSle | ARRPhICLEAMR! £h)PR, LAl ©
human detector 1541 detects a human (passenger) and notifies
the device ID acquisition unit 1542 of the detection result.

In step S231, the device ID acquisition unit 1542
performs the detection process to detect the user device
1100 via the content delivery signal electrode 1002-2. More
specifically, the. device ID acquisition unit 1542 transmits
to the user device 1100 of the user via the content deliwvery
signal electrode 1002~2 a start command to notify the user
device 1100 of the start of communication.
The user device 1100 transmits the device ID in step

8562 of Fig. 42 in response to the start command. The signal
demodulator 1452 determines in step $S232 that the device ID-
~ has been acquired from the user device 1100, and supplies

the acquired device ID to the device ID searcher 1543.

Processing proceeds to step $233.
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storage 1013 and supplies the session key to the
delivery processor 1544. Processing proceeds to step
5234. In step 5234, the delivery processor 1544
perfornms the content delivery process using the
session key shared inthe nutual authentication of the
ticket inspection signal processor 1501 with the user
devi ce 1100. The content delivery process has been
di scussed wth reference to Fig. 41. In the content
process in step 5234, conmunications are

del jver o S
perF%r%dl%qeﬂ:et%nﬁgeﬁndﬁwlé9321313)021\;51% nojggvigpelD has
n . ivery signal electrode 1002- sing the
begdbEdh S8, Yol rEERRS Rt of vt 3 o peheat
beed ui S ripti-qn
R o BB bl B850 1685 oHRS L Rl sheps

S23013ndi ssated | ¥ed atbdRitBeyHs el i fedi ces 1AQ 1 thed in step
process of the content delivery signal processor 1502

5288 thas cospdetiete If hak beeflei@pmngd in step S233
that the device ID fromthe device ID acquisition
uni it B84P iS€33et thegisvicedD isrartet ¢keB raS@eaidean
conpletion table, the ticket inspection process is
thi et bF el SRE e o FrrPsAbtion tRrcessl igepsboseds 113
tos%e$ S%?S fq&a rror prgcess. The  process of the
cont et el éﬁ?ﬁ?rsitﬁ‘ﬁa “pt 6t eSS i 5P e ¥ icqi IR no
acGQN &Mt delieny sper forned., Since t% ticket .
ﬁnspectlonIEhocess-ﬁg il %%ﬁ%ﬁ%ﬁfji ge 3&ﬁ§85t1n3peCtl°n
cofsl dvielry tSidral processor 1502 may perfornthe

If it is determined in step 5233 that the device ID
from the device ID acquisition unit 1542 is registered in
. the ticket inspection completion table, the device ID
searcher 1543 reads the session key in association with the
device ID from the ticket inspection completion table on the
storage 1013 and supplies the session key to the delivery
processor 1544. Processing proceeds to step S5234.

In step S234, the delivery processor 1544 performs the
content delivery process using the session key shared in.the
mutual authentication of the ticket inspection signal
processor 1501 with the user device 1100. The content
delivery process has been discussed with reference to Fig.
41.

In the content delivery process in step S234,

communications are performed with the user device 1100 via
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ticket inspection process on behalf of the ticket

i nspection signal processor 1501. When the content

delivery signal processor 1502 has successfully

conpleted the ticket inspection process, the content

delivery signal processor 1502 may directly contro

the gate driver 1014R  Alternatively, the content

delivery signal processor 1502 nmay notify the ticket

i nspection signal processor 1501 of the success of

t he ticket inspection process, thereby allow ng the
the qeay-enhspeLivery stigmal prlosdgede 1802-2 aisiguntuhed
.sétgiéﬁnﬁg driﬁgr 1014R., If tinme allows, the content 155

dal i VeryYsi gnaf Pt o532 fegREF heusT yEhsey fBerdms red.

el {ve SSa.Jdn.the ticket inspectign system

B8 Fhan S Bl EE M ek kIS o gy o ghneent
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ti cket gates 1001, the signal "processors are assigned

devaspetlDoe fTHEigResw LF the sbAPaht JHIGGRISOs:LRE
for ticket inspection and the signal processor 1502

prpgesgont £p2 disd itbersy coMiptiktehi. s arrangenment, wor kl oad
on each processor is reduced and processing speed is
i ncteaed s Astgsninpdetn abose, S2BSithglte tagaarice ID
frgr0f§ss r ay work even in a ticket inspection system
Rat“f sOhar AFEYighsdonoprnihf i Wkt dssaptt seglipbared
inPRRSeDNESLS, to . enter in_one-way onl bet ween t he
in .
ti cée%1 ga s PE6T l?f’g??@glﬂ %t?%ﬂé’s &hej tkeket
inkPELELLH ProkseTs1800: i ned to be unfinished.
Processing proceeds to step S235 for error process. The
process of the content delivery signal processor 1502 ends
with no content delivery performed.

Since the ticket inspection process is unfinished, the
content delivery signal processor 1502 may perform the
ticket inspection process on behalf of the ticket inspection
signal processor 1501. When the content delivery signal
processor.1502 has successfully completed the ticket
inspection process, the content delivery signal processor
1502 may directly control the gate driver 1014R.
Alternatively, the content delivery signal processor 1502
may notify the ticket inspection signal processor 1501 of
‘the success of the ticket inspection process, thereby

allowing the ticket inspection signal processor 1501 to

control the gate driver 1014R. If time allows, the content
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accordance wi th one enbodi nent of the present
invention. The ticket inspection system 1600 of Fig.
53 is different fromthe ticket inspection system 1500
of Fig. 48 in that the ticket inspection signa
processor 1501 and the content delivery signa
processor 1502 are integrated into a signal processor
1601, and that the reference el ectrodes 1012-1 and
1012-2 are replaced with a reference el ectrode 1012.
As the ticket inspection system 1500 of Fig. 48, the
deliiviesty shepadtPHRCceIE IR0 ntdhudesly heetfiaket the
aJates 1001-1 and 1001-2, the ticket inspection signal
et YoBECE88°- 1002-1 and the content delivery signa

el ecir 002-.2,. the door 1003R,. the storage 1013,
andE%hgggg%gggyi&gﬁpfﬁfﬁﬁ? FHELER gtV dSoPaygpare

ddsS gndanbi-Cabei r e ration to a_. .
cor?jgi nat %oﬁ&%ﬁ?%e Stélctt:kwé)t aﬁﬁgb“’egglg%%n F5hal® PE&edBor

onk5@hyandl { hee Gedde el @lsl Y oSigna 0GESS Q; 02,
and ?he d%scussion thereg$%Fsg§E?$t£%@£breln%lpﬁé?he
procekebrs nspecis Diyreys rerpt600vet henst Iial wiRh0€88S8kgnal
1601 perfornms conmunications wth the signa
pPreresfeddex0n 002 timket1008p@csnbh chedl e &ignal
ime-division manner to performthe ticket inspection

t
PIBFEERRE it ther coskesnt dadiveryy pHddedhisAsrrhagement,
the ticket

wokk$K€4 lhspection Sésten11500 of Fig. 48, .
I nspe tl%ni§§§§§ﬁFf §8T alf ofiedpcrd ek P oceseangr spaed -
i SONE: ly (fromthe left side of the signa
lse?e%%?%ﬁgﬂ 1002-1 as represented by an arrow headed

SOlAd dedsReiBEaSABYPe, a single signal processor may work
even in a ticket inspection system that is hardware designed
or software set to allow passengers to enter in one-~way only
between the ticket gates 1001.

Fig. 53 illustrates a ticket inspection system 1600 in
accordance with one embodiment of the present invention.

The ticket inspection system 1600 of Fig. 53 is
different from the ticket inspection system 1500 of Fig. 48
in that the ticket inspection signal processor 1501 and the.
cqntent delivery signal processor 1502 are integrated into a
signal processor 1601, and that the reference electrodes
1012-1 and 1012-2 are replaced with a reference electrode
1012.- As the ticket inspection system 1500 of Fig. 48, the

ticket inspection system 1600 includes the ticket gates

1001~1 and 1001-2, the ticket inspection signal electrode
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in Fig. 53, i.e., fromoutside the gate). A passenger
entering fromthe left side of Fig. 53 (from outside
the gate) first passes over the ticket inspection
signal electrode 1002-1. The signal processor 1601
causes the controller 1025 of Fig. 49 to function,

t hereby communicating with the user device 1100 via
the ticket inspection signal electrode 1002-1 to
acquire the device ID. The signal processor 1601

‘forns the ticket inspection process including the
1 O;bé[ HeRc 5?‘?0ﬁ°§¥%‘bt Wahvalive sigspldedpetrado ol 02 2y hshe

i.C LNS tLon Si 57 electrode 1002-1,
do:&ﬁelri?%;héogﬁgofg?ﬂaeg%;tadel%r iARgr tPG19RE o9 b 1L 4R-
Ccl 08get HEgloPrL JQA3R, T I gpa cessar 1601
r egi s?e!rggt he pdevi %EOIIDHERZ ?Hekggétgll%a;lsklély si%ﬁuf:ﬁgre and
opauhlieBhi €at & OBorh Bt ibrt RE thekel ckDEPECL AN ion signal
conpletion table on the storage 1013. The passenggr
Preertspassell oved e wonledrt adeliv¥erysi ghdNdrocessor
el ectrode 1002-2. The signal processor 1601 causes
150Be et tlos | disapas cof thiegeoB0isoohincdd drerdimer eby
communi cating with the user device 1100 via the
comtienthe ddiGkedr ynspgatior| exsremel 60302 thet gignglire

deyi | D. [ t he devi I D i I d
oxb R8RSR D1 Ponid e RempREBELeR o I FeAmeAbl o
[ I 1601, d
LERe IR T PR 2 e nb ™ Euned EE dimenforALrbn

e device
mahfi&M {h G disRIrnfeyieCe 1 1400 Yha,Lhe; o ctent delivery
signal el ectrode 1002-2 using the session
content delivery process.
As the ticket inspection system 1500 of Fig. 48, the
ticket inspection system 1600 allows passengers to enter in

one-way only (from the left side of the signal electrode

1002-1 as represented by an arrow-headed solid line as shown

in Fig. 53, i.e., from outside the gate) .

A passenger entering from the left side of Fig. 53
(from outside the gate) first passes over the ticket
inspection signal electrode 1002-1. The signal processbr
1601 causes the controller 1025 of Fig. 49 to function,
thereby communicating with the user device 1100 via the
ticket inspection.signal electrode 1002-1 to acquire the
device ID. The signal processor 1601 performs the ticket
inspection process including the authentication step with

the user device 1100 via the ticket inspection signal
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key, perforns the content delivery process based on
the subscription information, and then transmts the
content data stored on the storage 1013 to the user
devi ce 1100. Even in the ticket inspection system 1600
that is hardware designed or software set to allow
passengers to enter in one-way only between the
ticket gates 1001, the single signal processor 1601
can performthe ticket inspection process and the
very process in a_time-vision manner. The

cont ent
e%?cﬁng ?éﬂ%rlprERﬁﬁﬁaﬁ'CP@@IO%oﬁkg gahe doster dP1dReto
C hnspe tion s are_t hus. reduced. 158 Fi
°p%51 %ﬁ GLPPaT BeC 9 aé’g%nspggf*i 5HIBYL {RFACEAGO T 3601
red@SLdanche Wiy QN e LARACLIBNL QL s Lhe, By esent,
i'nventi on i cket i'nspection syste 5t Fi g.

‘aubfehsicat{ber fih h e
sl WemUEHatel Laeryl agpisten,

tablecesstis éﬁﬁﬁagb amd3.1011-2 are replaced with the
signal processors 1501-1 and 1501-2 for ticket
i nsPex thamsepigeri gex48pasdms signalthpr ecassat sddblzedy
and 1502-2 for content delivery of Fig. 48 are added,
sigRal se el radedifigae - 100ke 1s kot lerasiagalr 16D2ctaases

1002- ran between the ticket gates 1001 becone
the i o % ég %@%@sofoFl?rcﬁ%t 9 nEeetion, thr&eBy gnal

cofhELCALeR, 100 B2, d00% 0, Lor, SALSNC el xery. ore
el Oy Igketonal A0 o LAY 398 A002:L w0
Sined efreneRwlcectipogesalPdZsy registered in the ticket
inspection completion table on the storage 1013, the signal
processor 1601 reads the device ID, acquires the
subscription information from the user device 1100 via the
content delivery signal electrode 1002-2 using the session
key, performs the content delivery process based on the
‘subscription information, and then transmits the content
data stored on the storage 1013 to the user device 1100.
Even in the ticket inspection system 1600 that is
hardware designed or software set to allow passengers to
enter in one-way only between'thé ticket gates 1001, the
‘single signal processor 1601 can perform the ticket
inspection process. and the content delivery process in a

time-vision manner. The single signal processor 1601 works

and costs of the ticket inspection system are thus reduced.
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and 1012-2 and reference el ectrodes 1012-3 and 1012-4
are added. As the ticket inspection system 1300 of
Fig. 44, the ticket inspection system 1700 of Fig. 54
includes the ticket gates 1001-1 and 1001-2, the
doors 1003L and 1003R, and the gate drivers 1014L and
1014R. As the ticket inspection system 1000 of Fig. 35
and the ticket inspection system 1300 of Fig. 44, the
ticket inspection system 1700 is designed to allow

assengers t enter into the gate in two-ways, )
ganéw-,g #‘f o‘rﬁt“‘l%rtafcﬁﬁlefl t?ﬁ%%%g%lﬁﬁ?lcéﬁl@ﬁalsyc‘é%%tﬂa% in
- fromthe |left side of 159 Fig. 94) as,
ac%ggragég%téﬁ y"'8h eé“%"rogf#“ﬁ&&d% EBr st dAveREier
t herfd ckelidNREPEELRLSI g?géeﬁ' £rdd o¢e Ffngc.)ZEg {{rom
Fig. 54 d by an

the right side of Fig as represen

digreovnbepead cHy ekeneki RRspbBL Pbhesy WS 30BagSERYG! Sa4
are allowed to enter the gate and ‘exit the gate via

int hbet fekbtwimspedhiten sust eyATOGrobdee sbirekeb11-1 and

i nspection system 1700 includes the ticket inspection
_10éig£a¢r®r¥ﬁm@§md ¥301- thet hignakketodasspest 1601-5i gnal
1B LR 0 Frobngfn SRl el i Yot onal
orf88E3500 50750 [ipLhckel Lnspect Log stanel i 4
or€ SISOl 8L 5500 S SRR LLuALE oo
el&t O M0@-254r¥hAgtS St the ticket gates 1001
become signal electrodes for ticket inspection, the signal
electrodes 1002-3 and 1002-4 for content delivery are
arranged on the floor on which a passenger passes through
the ticket gates 1001, the storage 1013 is divided. into
storages 1013-1 and 1013-2, and reference electrodes 1012-1
and 1012-2 and reference electrodés 1012-3 and 1012-4 are
added. As the ticket inspection system 1300 of Fig. 44, the
ticket inspection system 1700 of Fig. 54 includes the ticket -
gates 1001~1 and 1001-2, the doors 1003L and 1003R, and the
gate drivers 1014L and 1014R.
_ As the ticket inspection system 1000 of Fig. 35 and the
ticket inspection system 1300 of Fig. 44, the ticket
inspection system 1700 is designed to allow passengers to

enter into the gate in two-ways, namely, from the ticket

‘inspection signal electrode 1002-1 (from the left side of
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el ectrode 1002-1. The ticket inspection signa
processor 1501-2, connected to the reference
el ectrode 1012-2, wreless conmunicates with the user

devi ce 1100 of a passenger entering fromthe right
side of Fig. 54 via the signal electrode 1002-2. The
content delivery signal processor 1502-1, connected
to the reference el ectrode 1012- 3, wreless

conmuni cates with the user device 1100 of a passenger

Fentﬁ:in fromthe left side of Fig. 54 and exiting
From? heSr FGRECEPRerdPIiag asFov-heptiedssghid line and

P EBEo BT H2bo 5o ol qLad o tRE: Fefer be-2 (£rom the
ighecttigde 0424, s W 1 C nicates with the
rjgggrggggicg %%%b B 5E%§%§g%ggpteggggr%?mf§§qﬁ%hgﬁgeg

brokghl 19h€e Ofn FbtheShorad exbbbbfolromide, lell ghde

of Fig. 54 via the signal e ectro%e 18% ;4.]é5§h o%
entthe Shgn@é?@rQME&SGHSth@oéaleaﬁﬂaiéﬁﬂféﬁdﬁétlﬁﬁ%E@@kkMﬂ

identical in structure and operation to the ticket
SYPhePettP?dn signal processor 1501 of Fig. 48, and the

di scussion thereof is omtted herein. Each of the

si gl tisketedsspectbon- aysimin 150D dricdudasi thel yicket
inidentical in _structure and operation to the signal

Procet¥b o B dira8Sg3ora820hntr tHe diisdinds LoAPERt b f
silSaP E%)éé ih. A passenger entering the ticket

gat e?l cCe)l %(r)%s?)hleé' gﬁf‘ %‘?‘H‘ée‘btf ]gl."geﬂ’,(sfl%ﬁ?
pr@é@ssé&e ltgf@'_g_a't% d khst -p ver the .content

delivery signal e ectroaeﬁ%%%gfkaingﬁbgégnfn Prontsorr
1500e2 i cked iRt 100pecBifees i 0§ KR 6B $501-1,
connected to the reference electrode 1012-1, wireless
communicates with the user device 1100 of a passenger
entering from the left side of Fig. 54 via the signal
electrode 1002-1. The ticket inspection signal processor
1501~-2, connected . to the reference electrode 1012-2,
wireless communicates with the user device 1100 of a
' .passenger entering from the right side of Fig. 54 via the
signal electrode 1002-2. The content delivery signal
processor 1502-1, connected to the reference electrode 1012-
3, wireless communicates with the user device 1100 of a
passenger entering from the left side of Fig. 54 and exiting
from the right side of Fig. 54 via the signal eledtrode
1002-3. The content delivery signal processor 1502-2,

connected to the reference electrode 1012-4, wireless
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not registered in the ticket inspection conpletion

table on the storage 1013-2, the content delivery

signal processor 1502-2 cannot deliver a. content.

When the passenger enters through the ticket gates

1001 fromthe left side of Fig. 54 (fromoutside the

gates), the sensor 1041L detects the passenger, and

out puts a sensor output signal to the signa

processor 1501-1. In response, the signal processor
CX}SQ}zl ztarts transmtting a start command. Since the

PEVSANGEFS pUiER TR disath sleMicre L 1 0P neher thass esiogaal

[0 002-1,. the signal_processor _1501-1

e S Pl i dle e Q5B 8o 8 i 1ok gt fFRmy the

conmu

1K1 isBECEoN 54 9nYl tg'eeggfgﬁglfg%g%&%ddé e N,

acquiring the" device | . processor
perEacitot hehd isGk@hl pPSBESES LD ﬁdic—qs%n'dnﬁl‘jggj—ﬁgié he
aut hentication step wth the user device 11 via the
bagiichélyi hégectdan isi gralctakectn@dspdi2ch thhehebyicket
. controlling the gate driver 1014R to open or close
1NFRECHOOR JDOBR PHesetsokel SPhspecrion 48i gmal the
d_grocessor 1501-1 registers the device ID and the
1SEUSP O KhrLartt He snihendi hatebn i Eacdhe ofi tket signal
| {1 cqmpl et i table on the storage 1013-1.
P EREUoh 19 HaBlendaP2ra b hRss ldvanenhacel ciet
s i | .el ectrode 1002-2, the sens 041R .
S e A 8 B T R aBeEc oot Fig.
48pasSENaR aiTifisslibhKEhe LOSPEL! | G 1SI@N AR GCCSSOT
1501-2 transmts no start
A passenger entering the ticket gates 1001 from the -

- left side of Fig. 54 (from outside the gate) first passes

-over the content delivery signal electrode 1002-4 arranged

in front of the ticket gates 1001. Since the device ID is
not registered in the ticket inspection completion table on
the storage 1013-2, the content delivery signal processor
1502-2 cannot deliver a content. |
When the passenger enters through the ticket gates 1001

from the left side of Fig. 54 (from outside the gates), the

- sensor 1041L detects the passenger, and outputs a sensor

output signal to the signal processor 1501-1. In response,
the signal processor 1501-1 starts transmitting a start
command. Since the passenger passes over the ticket

inspection signal electrode 1002-1, the signal processor

-1501-1 communicates with the user device 1100 wvia the ticket
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conmand, does not conmunicate with the user device
1100 and perforns no ticket inspection process. The
passenger exits through the ticket gates 1001 and
passes over the content delivery signal electrode
1002-3. The signal processor 1502-1 conmmuni cates wth
the user device 1100 via the content delivery signa
el ectrode 1002-3, thereby acquiring the device ID
Since the device IDis already registered in the

indgket inspection conpletion table on the storage
DEGESE 1O Rrd Gy ey 460218 pothereduy aqavd rivgs shen

a8 ¥ e gggyires the subscription information fromthe
user device 1100 via the content delivery signa

e'e@ﬁéCgkhn%gzprégggégru§589—£q%n%%§%EOQP§:¥iCES£forns

the content delivery process based on
inspbseiopt pitdsd AnALIARg A Lhefendy, It €

content data stored on tﬁe stor%geIidf%&%%koét%ﬁewﬁggr
thdevber ddWite Alpassengeheenl ket fdpumBitibe Lightisi de

of Fig. 54 (fromwthin the gates) first pasSes over
elepbredmt Ei2-ldeltheerpysicgnbtrokl aag riode ghB0243 i & F ange4R
6O the floor in front of the ticket gates 1001 before
O RN i My FheS et tBRefloogal BA3R 00 ITheSiticsenoidepectiold i s
. jstered in ticket, inspection conpletion table
signdl ﬁéroscie&ﬁgﬁeaggléi1Fe?h%t%ﬁ;rﬁ§1e Pre3desssP aBgothe

perd.er ngQ t I very pr.ocess. .Wen a ,
sepasseng r neggge%?é?gg%h?%ﬁ%ﬁpﬁﬂb FcﬁégﬁﬁﬁtéQSpﬁfﬁﬁPn
cols A I thbabt ofi ke oétgfggde %]t(a,f-&om outside the

etec

gates), the sensor 1041R s 'the passenger and

ourpithsugh SEMS Passenger later passes over the ticket
inspection signal electrode 1002-2, the sensor 1041R on the
right side of Fig. 54 does not detect the passenger. The
ticket inspection signal processor 1501-2 transmits no start
command, does not communicate with the user device 1100 and
performs no ticket inspection piocess.

The passenger exits through the ticket gates 1001 and-
passes over the content delivery signal electrode 1002-3.
The signal processor 1502-1 communicates with the user
device 1100 via the content delivery signal electrode 1002-3,
thereby acquiring the device ID. Since the device ID is
already registered in the ticket inspection completion table
on the storage 1013-1, the signal processor 1502-1 reads the
session key, acquires the subscription information from the

user device 1100 via the content delivery signal electrode
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out put signal to the signal processor 1501-2. In
response, the signal processor 1501-2 starts
transmtting a start command. The passenger passes
over the ticket inspection signal electrode 1002-2.
The signal processor 1501-2 conmmunicates wth the
user device 1100 via the ticket 1inspection signa
el ectrode 1002-2, thereby acquiring the device ID
The si gnal processor 1501-2 perfornms the ticket
ection process |nclud|n8?the aut henti cation step

LOORER HbHBY BT SRRTIGS K200 PPAZORES t ek ctonumosel ohery
I h b t |1 th t
p‘??.gggrbaﬁéﬁ%ﬁqg“e > MR oL IS R SORA it Mebahehe

trah@Rat s PERS ESE M kS Uht 22 srsggét&rs ﬁ&estdoer &€ 1bPsand,

the session key in the aut entlca ion e “t'1 ket

thenspectdoni eonplogt.i on table on the storage 1013- 2.
Al t hough the passenger passes over the ticket
i ndpatsisemgsirgrakeeiegt fose tH0-ikhtt Bedsensori d04ld
on the left side of Fig. 54 does not detect the

fb%%s%%ﬁk& thfe gatteskef1Eat peetsom siegnathepronessor
501-1 transmts no start conmmand, does not

| Biriohi AT et o Redtio b0 e | S aros! and thpeflopmsimo
_ fr5%§K§%gL%§Q§%% gn?ggocei@pl he pasggggggﬁgx%%%téﬂéﬁggh
ga%f%&%&?%rS?%ggg2§%§§%%%$%:%gfﬁmr igﬁgrgggggoQVF&QCKet
insidddt ivina coRg16NbRNE altEL | HETheS 3R g@lﬁeﬁgoge'époz 4,
-signal processor 1502-1 performs no content delivery process.

When a passenger next enters through the ticket gates
1001 from the right side of Fig. 54 (from outside the gates),
the sensor 1041R detects the passenger and outputs a sensor
output signal to the signal processor 1501-2. TIn response,
the signal processor 1501-2 starts transmitting a start
command. The passenger passes over the ticket inspection
signal electrode 1002-2. The signal processor 1501-2
communicates.with the user device 1100 via the ticket
inspection signal electrode 1002-2, thereby acquiring the
device ID.

The signal processor 1501-2 performs the ticket
inspection process including the authentication step with
the user device 1100 via the ticket inspection signal

electrode 1002-2, thereby controlling the gate driver 1014L
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thereby acquiring the device ID. Since the device ID
is registered in the ticket inspection conpletion
table on the storage 1013-2, the signal processor
1502-2 reads the session key, acquires the
subscription information fromthe wuser device 1100
via the content delivery signal electrode 1002-4
usi ng the session key, perforns the content delivery
process based on the subscription information, and

t he, cont data stored on the storag01

t t
tolg%n ‘t’ranf‘{’n%%s‘i}%@erdod’e”wlg’gﬁsioo'f hey $Honak arrasesses 1

i L SR s R
aubﬁeh@i@ﬁﬁléﬁmﬂhtﬂﬁ% %ﬁ%@e@flﬁgqgﬁgi ﬁh@d&¥6%305 tahle on

i nspection signal el ectrodes 1 an
thpr eserdge iT0EIHI.on is not limted to this arrangenent.
Wth reference to Fig. 54, the two signal processors
ar é%]etﬂmmq@edtheApasseagéeNqi:%se& siviegl €hsi gnakepr ocessor
be used. The nunber of signal processors is not
1“???&?%&?t%igﬂﬁ&oel?ﬁﬁé@dgr1®@ﬁ1ﬂﬁnqpﬁﬂsqms@¢e399ls omythe
lef QFI%%§§1 In_the ticket inspection system 1700, the
fe pEct PEndSPnaPt deiqtodds roG2engand 1TB2- 2
riL& an between the ticket tes 1001, and the
tCont gLrl{ltr %%%%?L\?& Slgflaﬂa? %?%ﬁ%&é%ﬁféoﬁrgnﬁﬁﬂtim sfart
coéh@r RRGed Nk assenger, are required
pass over after t eun%%gggdgﬂﬁh ogh'® F% dpViket i ght end
pe%fﬁfhs hbe tibgbal kaspoo: { AL R Qf the content
elivery
The passenger exits through the ticket gates 1001 and

passes over the content delivery signal electrode 1002-4.
The signal processor 1502-2 communicates with the user
device 1100 via the content delivery signal electrode 1002-4,
thereby acquiring the device ID. Since the'device ID is
registered in the ticket inspection completion table on the
storage 1013-2, the signal processor 1502-2 reads the
session key, acquires the subscription information from the
user device 1100 via the content delivery signal electrode
1002-4 using the session key, performs the content delivery
process based on the subscription information, and then
transmits the content data stored on the storage 1013-2 to
the user device 1100.

With reference to Fig. 54, the area of each of the
signal electrodes 1002-3 and 1002-4 for content delivery is
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signal electrode 1002 is not |limted between the
ticket gates 1001. The expandi ng of an area where the
content deliver signal electrode is installed
prevents contents from being |eft undelivered when a
size of data of the contents is large with respect to
delivery speed. In the above discussion, both the
ticket inspection and the content delivery are
possible at the entry and exit at the ticket gate. To

sdAr qvent. qont ent delivery duplication, the delivery

process mavibe WHaoi afea v erch 8f Ehlgrticket

rPRSSRGS! s DRIE Y WIEN RS geenger gl oS tramLhe,

irgireShn is 166t f¥ﬁﬂ%kﬁi%Qﬁ&gﬁgfa9§¥h§5@%ﬁé¥3 delivers a

regi stered content, the ivery o e content nay

be Wisabtefbrente thi §i§2564, CORL s AR3CRLEREsors
according to simlarity or content ID.” The user

argegirzenddd0 rehteregitiverlya aosifgle reLARil @roceRdol! Agy
together with date, and the delivery of the content
beptivefe dTRapiwdbesy ofhedbnag pheceasers lis thits 1¢asesdato

tWdeli¥er% time may al so_be registered. For exanple, in
Phe TREER Ut TR&Rs FAPEPS, PAOHBFFPRY reall ticormpAdyed .

i i.tiop .of the. be identified.
Dol ey B PE ot PRt 16 S Grstom 8308y EhBcki Bt ho

ing : el.i ' j nce_ not ly the ticket
i%ﬁ%@%??gﬁﬁﬁ?%c§§§8E§?5§$§%05%ﬂ§egb 9@%?'%e??9e?§ran99d

bebﬁ@@ﬁ&ﬁmi&i@ﬁétogﬁﬁgsdyﬁbfg éﬁf1ﬁﬂ§§%%%e Efdéb§ver
_passenger through the ticket gate 1 ) Phe passenger
signal electrodes 1002-3 and 1002-4 are arranged on the
floor each passenger are required pass over after the
passage through the ticket gates 1001.

The installation location of the content delivery
signal electrode 1002 is not limited between the ticket
gates 100l. The expanding of an area where the content
deliver signal electrode is installed prevents contents from
being left undelivered when a size of data of the contents
is large with respect to delivery speed.

In the above discussion, both the ticket inspection: and
the content delivery are possible at the entry and exit at
the ticket gate. To prevent content delivery duplication,
the delivery procéss may be disabled at the exit of each
passenger, namely, when the passenger enters from the right

side of Fig. 35 and Fig. 54 {from within the gates).
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can easily get the data of the content by sinply
passing through the ticket gate 1001. The passenger
is thus freed fromgoing to a newsstand to browse
captions and then buy desired newspapers. The |l ength
of the access area of known contactless IC cards is
limted to about several centineter |ong. The user
passes the ticket inspection gate while holding the IC
card close to the access area. The tine permtted to
hol d_t-he I%h card cJose to_the access area is limted
D

to a perrod dftiimEcvaSeshorl delieset 4 masdsisgsed

defidi@  t ReeC | cat | discussed with reference to
‘:Figs. 1 tﬁrgugﬁ %%?‘#ﬁgﬁﬁgéPn§§H% may glge &ﬁﬁQR¥ﬁq1 aln
tHERC WateDabBn ek fis ThG SRk A mbedded ;i . Lhe

floor surface in the tickepegagggéggﬁniﬂa)5§ﬁularlty or
copdremitniIioate for a tinme |onger than in the known art.

The ticket inspection process at the entrance is

per Flog megbmitidve cet R@00ONagNteglbd torelyy INRCBESrkSeption

performed at the exit. Two or nore processes are thus
endy SRy tegridiny aity getker and. thhedekiare man s whet bbytent
maen'oy t he coptent deILverg service w thout the need

o ed?’sfﬁ%’;\]ﬁ Fusheckipgt Bhei dake t o IibihisTiresdevace
deh essign k shared in the authentication
*17eBes L 387 albe" Blnieaterer oo, ( on (aRpple, in the
cakBSpeChd QGess. .content. delivery process is,. .

perfornggﬂﬁggng t%emggg%ggeééﬁtﬁ%%§?5ﬁa%eﬁVePhn?h% ttion-

ofg’(allri]? ﬁ%ﬁp{ehﬁéiﬁ hiaye k¥ PHERESSied he @%We%yp%hﬂl‘i%%&&# cl gd
controlled by checking the flag and the delivery time.

Since not only the ticket inspection process but also
the content delivery process is performed during the passage
of the passenger through the ticket gate 1001, the passenger
can easily get the data .of the content by simply passing
through the ticket gate 1001. The passenger 1is thus freed
from going to a newsstahd to browse captions and then buy

desired newspapers.

The length of the access area of known contactless IC

- cards is limited to about several centimeter long. The user

passes the ticket inspection gate while holding the IC card
close to the access area. The time permitted to hold the IC
card close to the access area is limited to a period of time
as short as several seconds. Using the communications

discussed with reference to Figs. 1 through 33, the user can
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ticket inspection process is used as is. No tine is

consuned for re-authentication. In the content

delivery process, the content data is delivered to

t he user device 1100. Alternatively, only a

particul ar key for decrypting the content data may be

delivered, and one of a signal electrode and a signa

processor for delivering content data encrypted by the

particul ar key may be installed in another area the

) ger _i.s going to pass (for exanple, on the floor
m%?lsczﬁgp(l?’a?fgs}l%eo?gﬁ% YHe fthGorignad pheshiede mbeddgd in
£ v [ Ssl0 t.he.contents de]ivered - 167
T o2  SulkaCLo2) e oS PbREE PYRh Eohie o may

i ncl udes newspapers an _
cduttfihientei PEE uger IS G rRG ‘639801 The, pﬁr‘%’c%?nssar? M
on"t ‘medfEm

descri bing the program store hé " "recordin
timkptbénppet ol ol bidede 0r d8E SROHSRCE Pé_péie%%weﬁeghile
above. The process steps nmay not necessarily be
theerporart deliverdesmddsed ior ger fSAAMENSE, tHllexARY D@yo
performed in parallel or individually. In this
CTSHRET FREMTDIES take dywsennsil vrsequern ity berformed.

apparat us con%psed a glurajity of devices. A
confiQulFati 67" grsetisecenion Wengoatgppadal isermy be

di, v o Nt | ural it f_devices. A configuration
=4 s%%ggleﬂo’f[bélgc ghe&n&lﬁ% Ff’é %%Sig-‘paa’alm ysies 'gaynpentions to
bujntegrated into a single apparatus. A structure other

than those of the above- described apparatus nay be
addes. delitBe1B0Rhd KA AN key shared in the

authentication step are registered subsequent to the ticket
inspection process. The content delivery process is
performed using the registered session key. In the content
delivery process, the secure path constructed during the
ticket inspection process is used as is. No time is
consumed for re-authentication.

In the content delivery process, the content data is
delivered to the user device 1100. Alternatively, only a
particular key for decrypting the content data may be
delivered, and one of a signal electrode and a signal
-processor for delivering content data encrypted by the
particular key may be installed in another area the
 passenger is going to pass (for example, on the floor of a
platform or on the floor of a passage car).

In the above discussion, the contents delivered
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operation of the entire systemrenmai ns unchanged, a
portion of one apparatus may be contai ned in another
apparatus. It should be understood by those skilled in
the art that various nodifications, comnbinations,
-sub-conbi nations and alterations may occur dependi ng
on design requirenents and other factors insofar as
they are within the scope of the. appended clains or
the equivalents thereof. 168 WHAT IS CLAIMED I S: 1.

-dgyﬂ é%orgation groce sing systemconprising a first
i nfor mat - on pPocesEihd Nasys, ThAsEartent atmay further

idara&%tmqgﬁs,anéO&uﬂﬁ{fOF”i”9 a picket inspection
process, and a second information processing
appeRat pisoddys ReLHAr BERg8,sa0t del | yery pracess
subsequent to theEticket |nsp§c?$% 5% EEs ¥o§ﬁ r gPnthe
retbedﬁngsmediﬁmﬂmﬁy|b%ﬂf@&&%@%@ﬁn9n399é15¥&5} §é&§eﬂggsés
authentication nmeans for authenticating a _
deggmibaficatdon  thenpralcessuBtefsOnap RS RNERIs PSS! BE
t hrough the ticket gate by communicating the
PeEHRANAT chit i e desritikled phidercsanusmast o maynbsal
ecgrmunicatin using as a _ conmuni cation nmedi um a
PeRFRFELY (1% Hikednea ornépddviguably. human body of the
pasgengsr. JLicket 1nspection neans for performng the
ti?%%t *nPEc fbﬁaﬁ+ esS P A HE T SRABAS clie i m entire
app&Fainal copidhanti cat e the authentication_neans;.
“and registration néansg%g¥yr |é§?ﬁﬁ?ﬁg aft configuration
discledddd i6ALl @Angle apparatus may be divided into a
plurality of devices. A configuration discussed as a
plurality of apparatuses may be integrated into a single
apparatus. A structure other than those of the above—
described apparatus may be. added. If the configuration and
operation of the entire system remains unchanged, a portion
of one apparatus may be contained in another apparatus.
It should be understood by those skilled in the art
that various modifications, combinations, sub~combinations
and alterations may occur depending on design reguirements

and other factors insofar as they are within the scope of

. the. appended claims or the equivalents thereof.
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“the communi cation terninal that has undergone the
ticket inspection process, and wherein the second

i nformati on processi ng apparatus includes:
identification determ nati on nmeans for determ ning
whet her the identification of the comunication
termnal 169 acquired in communication with the
communi cation termnal is registered by the first
i nformati on processi ng apparatus; information

i.sition means for acquirin subscription

WH%%?ﬁFnﬁP%%WFQﬁlﬁi contentqstoreg on the gonnunication

terminal if the identification determ nation neans

deternmines that the identification of the

iGat 7i j istered by the first_ .
i or matt an o aesaer o S A T RS oy Hehehir yhiuartivet

infekmgel by i@ ShRC ARt the  t DEs+ SPMRINCat | Of ket gate,
termnal i'n accordancée with the SU%SCTIptIOH
fornper fmtniony acqucked Ryspbetioh g5 midsen ae@ubSkbbgRd
~ means. 2. The information processing system according
infermelipmproogikeisgnabhersa tgs sfoatdeaforeang Begbatens
a, session key, shared by the comruni cation term na
delivery qyinaesst sukeeaugnhehpi thei bhckebgatsmctiidrh prveess,
identicha%ﬂon of the _comunication term nal, and

wh&PEFR I PhENSF TRl (I THERIRE ity PEPSeR HiENG RRRATA TS h

inéﬂﬁﬂggssion key and delivers the encrypted content to
the comuni cation term nal, the session key being

reaethbntb€ation means for authenticating a communication

terminal mounted on a passenger passing through the ticket
gate by communicating the communication terminal, the
communication terminal communicating using as a
communication medium a dielectric material including the
human body of the passenger;

ticket inspection means for performing the ticket
- inspection process on the communication terminal
authenficated by the authentication means; and

registration means for registering an identification of
the communication terminal that has undergone the ticket
inspection process, and

wherein the second information processing apparatus
includes: |

identification determination means for determining

whether the identification of the communication terminal
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identification determ nation nmeans determ nes that the
identification of the communication termnal is
registered by the first information processing
apparatus. 3. An information processing nethod of an
information 170 processing systemincluding a first

i nformati on processing apparatus, installed at a
ticket gate, for performng a ticket inspection
process, and a second information processing

gﬁﬁgr tus for performng a content delivery process
ACHHSEGueRt COHREC R § il twiiths fBet Fommpr bewlskon tthegminal is

npri.sing steps of: through the first
reurgﬁ%grg%% oF ‘b‘%eoag‘s%ﬁ‘hgmafﬁﬁa‘@&tlag, ProcRHeiig GRpargtas:
conmial Gald; r . .mpunted on a _ passenger passing
t hrough tﬁg%%i%%ggaggkéo ym%%ﬁﬁnﬁhﬁxﬂégﬂjrlpae
SUBBERLPE oM | RIF ST ot BecoppOYpi cation Lerignal
conmuni cating using as a commruni cation medium a
codtinehicatian teindmiaal iifnehudiagnt he: v, hedy 9f nhheon
passenger; performng the ticket inspection process on
mepha destheimesc dhed cbemidenat et eidriorltheand '
regi stering an identification of the conmunication
COPRIM L h&erRdadnder gotibs téwed imkathe fipect i on
and t hrough the second infornmation

._process,

L B g A5 p AP ARG 2P OREERR B AN whet her ¢ he
i depti.fication of .the, comruni cation term nal acquired
i n%&%%?c%%)?%% BT I He SomihPc SPPBANE eFori HRE | s

cofuit i${8116¢ @¥rﬁﬁﬁa£'£ﬁtaccordance with the subscription

information acquired by the information acquisition means.

2. The information processing system according to
claim 1, wherein the registration means registers a session
key, shared by the communication terminal as a result of the
authentication, together with the identification of the
communication terminal, and

wherein the delivery means encrypts the content with
the session key and delivers the encrypted content to the
communication terminal, the session key being read if the
identification determination means determines that the
~identification of the communication terminal is registered

by the first information processing apparatus.

3. An information processing method of an information
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i nformati on processi ng apparatus; acquiring
subscription information of a content stored on the
conmuni cation termnal if the identification of the
conmuni cation termnal is determned to be registered
by the 171 first information processing apparatus;
and delivering the content to the comuni cation
‘terminal in accordance with the acquired subscription
information. 4. An information processing apparatus
installed at a r, ticket gate for performng a ticket
P ti% R Y8R esRCL ¢ bHF isifigst dofhemet tant i wromanisg
ag |}a§%gheggggai'qg a_conmmuni cation term nal nounted
5h 2 passenget i)% SFhd thHrdEsh deke t fekeper frmeing a
toxelpeeal]e] ' nication termpal, the
tjbonnu%?%g%Fg%O% ‘ﬁ%%gqﬁcgﬁ%tﬁiggFPH TR pgrasiop
rRIFREAhgak bR JE j [1.C L.al including
P he hu%anbgody of @hﬁ%&?ggﬁéég; a??érg% r%f n%epéLgtelr n
proeass babspeuémt MMANGHhe ilbikekel nshBSPEST I JUQCEFHON
the communi cation term nal authenticate y the

meizhpHeneinpnt $ by reapss;, ofegi stration neans for
registering an identification of the. conmmunication

t er TRFRHOR Héte Kasstindefgonet tdre praieatsingnappatidos,
pr ocet_ihs; i.dentification determ nation neans for
det BT HM G2 A et hePrmal Gafeinn fiezatined Bpunhed on a

pafRUHHOL SIS SIS, (REWLLED, ', copCallen wth
the communication terminal, the communication terminal
communicating using as a communication medium a dielectric
material including the human body of the passenger;

performing the ticket inspection process on the
authenticated communication terminal; and

registering an identification of the communication
terminal that has undergone the ticket inspection process,
and

through the second information processing apparatus,

determining whether the identification of the

communication terminal acquired in communication with the

communication terminal is registered by the first

information processing apparatus;
acquiring subscription information of a content stored

on the communication terminal if the identification of the

communication terminal is determined to be registered by the
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regi stered by the registration neans; information
acqui sition neans for acquiring subscription
informati on of a content stored on the 172
communi cation termnal if the identification
determi nation nmeans determ nes that the
identification of the conmunication termnal is
regi stered; and delivery neans for delivering the
content to the conmunication termnal in accordance
wth the subscription information acquired by the
firforimdorsataequpsees srinte apparstuheandf or mati on
pro claim4, wherein

8eisin?,quaratus according to | _ _ .
t he9PegV et 129 | Gif meatsnte§Pstlpscameesiiafionksprminal in
y. .t ommuni cation term nal as, a result of
acf%%rd%gﬁt%h‘éqﬁplﬁc BF i GE FEPSTFERTEAR 1RGO on
of the. conmmunication term nal, and wherein the
delivery neans encrypts the content with the session

keyaandagled d seahd tliba FBG&QE@QgC&% td0 1hB€a11e at a

comruni cation term na the seSsion key being rea
tichet bdeatféi qadnfrndelgeanicnakieni ABEESE 48] PrFRes,

that the identification of the comunication term na
compriggngtered by the registration nmeans. 6. An

i nformati on processing nethod of an information

pr G HY ASieralngans nEenl dethentixaticket gatmufibration

tegerfoiniqgéa(%icket I nspecti on process, conprising
F&pa- of R hétht P RESRGRESE oRfemt kA thsPuglr fhpaklcket
5afBVBY Dol cRATRC RAS" BRARGA IS E I ki Rs | EHE'
communication terminal communicating using as a
communication medium a dielectric material including the
human body of the passenger;

ticket inspection means for performing the ticket
inspection process on the communication terminal
authenticated by the authentication means;

registration means for registering an identification of
the communication terminal that has undergone the ticket
inspection process;

identification determination means for determining

-whether the identification of the communication terminal

acquired in communication with the communication terminal is

registered by the registration means;

information acquisition means for acquiring

subscription information of a content stored on the
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the conmuni cation termnal, the comuni cation term na
- 173 communi cating using as a conmuni cati on nedi um a
dielectric material including the human body of the
passenger; performng the ticket inspection process on
the authenticated communication termnal; registering
an identification of the conmmunication termnal that
has undergone the ticket inspection process;

determ ning whether the identification of the

communi cation term nal acquired in comunication with

copﬁgnleéﬁﬁ%%l¥§ﬁm¥ﬂﬁltéﬁhﬁﬁ&lldgntegﬂ@atqujdaﬂﬂym1nangon

tion informati on of a content stored on the
meR i Bkt M e R S f Gabaat idtien of ¢ he

I d b t d;
o 8 L o e o et o ¢
t ergd nale dyn me%ﬁ%%g'iln&@lméﬁ & nc %hE%HtSEBS%é ption

informati on. 7. A conputer gram or causi ng

comﬁﬁ@i&ﬁﬁidﬂ1tdﬂﬂlﬁﬁishﬁgaéﬁgﬁaéﬁégsﬂﬂﬁﬂiﬂﬂee@uﬁgc§lptlon
ticket gate to performa ticket inspection process,

infhEmiqunnagqqmn@@rby1thapinsmfmhtldﬂ(aaﬁua%ltlon means.
aut henticating a comruni cation term nal nounted on a

passenger passing through the ticket gate by
co nlcatlng t he communi cation termnal, the
TE&t FBhOTBR hif Pal PrassffiMioc aPPAga as n@cg@r%lng to

ti di di el ect t I | udi
A o, TBF EReChet et mepa FomiPRBENS PrEkED

eyf“ﬂﬁ%yédpﬁyp%ﬂge§8mﬂgn g%tlon terminal as a result of the

authentication, together with the identification of the.
communication terminal, and

wherein the delivery means encrypts the content with
the session key and delivers the encrypted content to the
communication terminal, the session key being read if. the
identification determination means determines that the
identification of the communication terminal is registered

by the registration means.

6. An information processing method of an information
processing apparatus installed at a ticket gate for
performing a ticket inspection process, comprising steps of:

authenticating a communication terminal mounted on a
passenger passing through the ticket gate by communicating

the communication terminal, the communication terminal

- 173 -




|

174 authenticated communication termnal; registering

an identification of the conmunication termnal that

has undergone the ticket inspection process,

determ ning whether the identification of the

comuni cation term nal acquired in comunication with

the comunication termnal is registered; acquiring

subscription information of a content stored on the

conmuni cation termnal if the identification of the

communi cation termnal is determ ned to be registered,
CORHYNGERF¥RY | Bl he < entcommund cehéon onedinirc &t idorlectric

accordance with the acquired subscription

termipal in ;
maitﬁ%nﬁﬂgﬁ% HAEY ARG AEBeRabPEl BF obles siatgengerem

B i T A s L
ault HEREELL Oy PEQGE RS ica’ gnatgﬁﬁgggl'lnfornatlon

processi ng apparatus for péerformhg a content

del t It iRRe s SHBSEUHEM ¢ 1 td¥e dheCkBhmhASPEC PN

process, wherein the first information processing
teappoa bt tisat e ucelsrganeavhdent digat | Qixpédith on process;

aut henticating a comruni cation term nal nounted on a

pagisdsgavingagsivhgthér ough identtiifdket iogabe tiye

conmuni cating the communi cation termnal, the :
CORBWM AR T dféRmlnargebretini & ardmmynisiatgoaswath the

conmuni.cati on nediEn1a di el ectric material including

COPRINLGR [T BEAPIERL AR PReLeiRiad: - 175

acquiring subscription information of a content stored
on the communication terminal if the identification of the:
communication terminal is determined to be registered; and

delivering the content to the communication terminal in.

accordance with the acquired subscription information.

7. A computer program for causing an information

Pbrocessing apparatus installed at a ticket gate to perform-a

ticket inspection process, the computer program comprising
steps of:

authenticating a communication terminal mounted on a
passenger passing through the ticket gate by communicating.

the communication terminal, the communication terminal

-communicating using as a communication medium a dielectric

material'including the human body of the passenger;

performing the ticket inspection process on the
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a ticket inspection unit performng the ticket

i nspection process on the communication term na

aut henticated by the authentication unit; and a

regi stration unit registering an identification of

the conmuni cation term nal that has undergone the

ticket inspection process, and wherein the second

i nformati on processi ng apparatus includes: an

identification determ nation unit determ ning whether

the identification of the comunication term na
aukbghitiedted eomirHi cdtioon teirminele conmuni cati on

terminal is registered by the first information

pr ot BEEF iy Hph &Patdent Afitat bemee f drhea et cohioni t

LEI bscription information of a content

ceZiidtal Saf et oHldisirese 8&6 terRFhaln§RetHOn process,

id L £ i ' [ i1, determ ne that the

| dent TR AR B R L B eRar s
cofRGhSELE £6h byedrli®afl gkl PEQT TR LORWRI QGRS Gith the

apparatus; and a delivery unit delivering the content

compubhea t conmuyirdakilonst eegi sebréd; accordance with the
subscription information acquired by the information

acpfisiitiioy gnbscrptifon i nifrmmattiem proaesshtgnt stored
apparatus installed at a ticket gate for performng a
On{ thk fOMHEPERtion frovesal iEome slenfifizétian of the
aut henti.cation ynit authenticating a comruni cation
communication terminal is determined to be registered; and
delivering the content to the communication terminal in .

accordance with the acquired subscription information.

8. An information processing system comprising a first
information processing apparatus, installed at a ticket gate,
for performing a ticket ihspection process, and a second
information processing apparatus for performing a content
delivery process subsequent to the ticket inspection process,

wherein the first information processing apparatus
includes:

an authentication unit authenticating a communication
terminal mounted on a paséenger passing through the ticket
gate by communicating the communication terminal, the
communication terminal communicating usihg as a
communication medium a dielectric material including the

human body of the passenger;
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term nal nmounted on a passenger passing through the
ticket gate by comunicating the comrunication
term nal, the conmunication term nal comrunicating
using as a comrunication nmediuma dielectric materi al
i ncluding the human body of the passenger; a ticket
i nspection unit performng the ticket  inspection
process on the communi cation term nal authenticated
by the authentication unit; a registration unit
registering an i dentification of the communication
t er & higkethdnspestindengdhept heo tiirketthd rdpeti on

. process, an identification determ nation unit

ln&é’FEFH”ﬁu PP CShetHertheheomaend cat tan | termifnalhe

o ERERERACH O | SIF Crhendi chEioR cBpst o by the
t: f { t
o B hp B L R o SemtoneBAt et o7 %a
theNcéheLCRERNL &Hérgﬁnatle'ﬁﬂ]élgailaéf ar%&%%ﬁioql%nttlhf I %&H{OQ

determ nati on unit determ nes |dent| icatron

ingpedticore AOsRsE3t la@@ t er m nal |s regi stered; and a
delivery unit delivering the content to the

corwhgriedat tba secondalnformecciandpreeevisiigt fSparatus

. subscription information acquired by the information
ingbedRssi tion unit. 177

an identification determination unit determining
whether the identification of the communication terminal
acquired in communication with the communication terminal is
registered by the first information processing apparatus;

an information acquisition unit acquiring subscription
information of a content stored on the communication
terminai if the identification determination unit determines
that the identification of the communication terminal is
registered by the first information processing apparatus;
and

a delivery unit delivering the content to the

communication terminal in accordance with the subscription

information acquired by the information acquisition unit.
9. An information processing apparatus installed at . a
ticket gate for performing a ticket inspection process,

comprising:
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an authentication unit authenticating a communication
terminal mounted on a passenger passing through the ticket
gate by communicating the communication terminal, the
communication terminal communicating using as a
communication medium a dielectric material including the
human body of the passenger;

a ticket inspection unit performing the ticket
inspection process on the communication terminal
authenticated by the authentication unit;

a registration unit registering an identification of
the communication terminal that has undergone the ticket
inspection process,

an identification determination unit determining
whether the identification of the communication terminal
acquired in communication with the communication terminal is
registered by the registration unit;

an information acquisition unit acquiring subscription
information of a content stored on the communication
terminal if the identification determination unit determines
that the identification of the communication terminal is
registered; and

a delivery unit delivering the content to the
communication terminal in accordance with the subscription

information acquired by the information acquisition unit.
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