;e3e( 9T /t | v~ ~~ DESCRI PTI ON *@0002 | C CARD AND | C CARD OPERATI ON
SYSTEM TECHNI CAL FI ELD The present invention relates(gp‘i ‘gtgaxd an |1 C

card operation system a point issuing apparatus, an ust 1 hg” apparatus, a
center apparatus and a billing apparatus. More partlculartyq the invention

Tel ates to n I C card operation system a p0|n?'r§SU|ng

appar at us, ﬂ@m @wﬂﬂm apparatus a center apparatus, and a billing

appar at us poi nts are issued for purchases made at specific
shops so that tHh&!H®tcunul ated points may be converted to an anount payable

for transportation fares. BACKGRAND ARTofRecent years mmmmmﬂmwmespr ead
acceptance of IC cards with storage areas for acconmod ki nds
of information witten to and read fromthe suitable areasasggds application
of such IC cards, taking advant age of their capability for data storage and

retriev ol gﬁg) val ues (a sort of electronic
noney) %éft %) Q%§&3§@§§ﬁéégéﬂﬁﬁ S adjusting bus fares. The
scheme wor ks as folloms the platformof each bus is equipped with a fare
box device for witing and reading data to and from|C cards. Wen a
passenger of the bus holds up his or her 1C card to the fare box devi ce,
t he devﬁ@@ﬂﬂééaéléTﬁéﬁb value fromthe card in non-contact fashion and
adj usts the passenger's fare by deducting it fromthe retrieved val ue of
the I C card andhappaepagtt haveakaPni ngleses tal aa. IGheardecharding the fare
value on the I C card, each user pays an increased anount to the bus conpany
or |ike chusi nges adgiematsyrs ttem, hav @dtilng 1@ sodmdy reggieanrages ,wiarh a fare val ue
corresponding to the paid anount.

adjusting apparatus, a center apparatus, and a billing

apparatus. More particularly, the invention relates to an

IC card, an IC card operation system, a point issuing

apparatus, an adjusting apparatus, a center apparatus,

and a billing apparatus whereby reward points are issued

for purchases made at specific shops so that the

accumulated points may be converted to an amount payable

for transportation fares.

BACKGROUND ART

Recent years have seen widespread acceptance of IC
cards with storage areas for accommodating diverse kinds
of information written to and read from the suitable
areas. One application of such IC cards, taking advantage
of their capability for data storage and retrieval,
involves recording transport fare values (a sort of

electronic money) to the cards for use by passengers in



Every time a passenger gets on and oft the vehicle, the fare box device
acquires the passenger's ride history data by witing and readi ng such data
as the bus stop and the tinme at which the passenger got on, the bus stop
and the tine at which the passenger got off, etc., to and fromthe card.
‘When passengers have their fares adjusted using IC cards, the receiving and
rel easi ng of passengers to and fromthe vehicle becones nore efficient than
before. At the sanme tinme, the bus conpany can acquire the ride history data
fromthe passengers' |1C cards and 2 statistically process the obtained

data for u il bus operations. In order to adjust passengers
fares USFﬁggﬁgﬂﬁgggg, trggﬁus conpany nust introduce an |IC card system as

an obvi ous pre ditjio The, L C arﬁ e enerally expensive,
conprises: a fggg %Séeﬁ%vwgngu?%ig %§X§%°gg§gdgg gﬁo ﬂs?gae?ggharging
apparatus set up at e ch.g siness office (a machi ne fqr, recharging fare
val ues %HSIéscgﬂﬂéfPegn&l %dgtgzﬁfbéﬁg%i = 9ﬁlﬁ¥#ﬁﬂﬁgéﬂﬁ%ects t hese
appar atuses . online or offline for datadfrocessin purposes. |If the
r echar gFR§94pFaratdsé® ard fEeodiy BFdshe B cénpaiyeoRE €6st for
installing and nai ntaining the apparatuses can be perceived as particularly
hi gh fr &Ret BasScHRpasyv® Plewss fer Wa Ikadd o themfee® dd¥ber of |ocations
available for setting up a small nunber of recharging apparatuses, the
passengdeyigiee dbei deviceugeadse a Caggr a2 lawen fyon fdenwaricerided
considerably. It is therefore an object of the present invention to
over comeonheoaliece dadhdbhneandefiddiusts dheofrassengsrds fareay t o provi de
an | C card operation systemand rel ated equi pnent for facilitating the
i nt r odudedartahgantl Eroar dheysteemie¥ed BDlaSCecOSUREhaF ICNENE @Nd n achi evi ng
the foregoing and ot her objects of the present invention and according to
(1) thenpdhtihbetdel Tepraviided farel Gaaed conprising: an issuer-specific
point area for storing cunul ative anmounts of points issued by
When recharging the fare value on the IC card, each
user pays an increased amount to the bus company or like
business operator to have the IC card recharged with a
fare value corresponding to the paid amount.
Every time a passenger gets on and off the vehicle,
the fare box device acquires the passenger’s ride history
data by writing and reading such data as the bus stop and
the time at which the passenger got on, the bus stop and
the time at which the passenger got off, etc., to and
from the card.
When passengers have their fares adjusted using IC
cards, the receiving and releasing of passengers to and
from the vehicle becomes more efficient than before. At

the same time, the bus company can acquire the ride

history data from the passengers’ IC cards and



poi nt issuers, the issued points being accunulated in a manner specifying
each of the cunulative points for the correspondi ng point issuer; a common
point area for storing a cunul ative amount of the points issued by the
point issuers, the issued points being accunulated in a manner mingling all
poi nt issuers; and a payabl e anmount area for storing a payabl e anpunt that
may be paid so as to acquire either a product or a service offered by a
speci fic business operator. According to (2) of the invention, there is
provided an |1 C card operation systemutilizing an IC card as defined in (1)
above, e SETLHINIAYPRcTRGE theP fta iinstl i AR adulssdffedtSSui Nng poi nts
to be stored into at [east one of the issuer-specific point area and the
conmon ngngna%%%;q?%fgyfgﬁg.ng apparatus for allow ng the business
operator to adjust an anount to be paid using at |east either the points
accunul ated inrfhg,6o0TRR BALALL LS ANLAS PRYIRLe TR stared | N the

€ cunula of "the

payabl e anmount “area, wherern-t I've anmount poirts in the

comon Egin% area i s conv%rtLbIeJ ta the Qﬁxgq%ﬁ anqynt at a predeterm ned
rate; andSa ¥EntEMPRIFalitts ¥ OFoGT Ahd ™ FE Zumys S5 35i3t s i ssued by
the poin Lssuin% appar.at.us for storage into the common point area, the
center 8%ﬁ&P&Fu§ FEPP%&F%EQPcuIating the anount of points to be adjusted by
the point issuers in paynment for the business operator by use of the

acqui red numbeft8f Ifssaed pYshed: BeEBFaALhY EEPESFLi¥E.t RRMPK¥ERBFON, there
is provided an I C card operation program executed by a conputer used by an
| C car daoperat box seyiem dtinnisheg o beadsr ¢agd defsiinéd in (1) above, the
| C card operation program causing the conputer to carry out the steps of:

i ssui ngrpeharging BErsratad isstto ust altegsicholaisgheasve dffsiper -(Speci fi c poi nt
area and the comon point area in accordance wth intentions of the point

i ssuer smaghliowi fgrt rechasioness foper aduetso cadjlistcaaisanoamd tao be pai d
using at |east either the points accumulated in the common point area or

t he payablkte amroeeissihor eppparathe papibloconaeoirst thess apperreitmsise
cumul ati ve anmount of the points in the conmon point area is convertible

i nto thenpayabbe afFlAiheatfod pPlatdepeoriesad ngaperpaeésacqui ri ng the nunber
of points issued in the point issuing step for storage into the comon
point area, sorasth® gatrabaifgSapphhetraseyniref rpai Bhsyt Bybenadj usted by
the point issuers in paynent for tﬂe busi ness operat or %y use of the

acqui r egyBUEBRbagl | thdedoRRl Fos iNetandiing bad( hhidfalifgnigneention, there
is provided an I C card operation systemas defined in (2) above, wherein
the poi ghpb$aY,38 saPRAT BeUpeiublilel GeMPEIRES A araGhaRYhNE fynction for
rechargi ng the payable anmount in the payabl e amount aréa; and wherein the
cent er - RRRALBHS 3¢ QULL BN, { g BRI OhL) SSULER; ARRAkahYS 1 e payabl e
amount recharg y the point issuing apparatus, the center apparatus

flurt her 1686euLAL B0-iRgrheCRaL08d RAXELE aMBHAL 1 dHed b0 be pai by the

poi nt issuers e business operato use o e acquired payabl e
amount. , 2¢QLdLAg L8562ht0kelNe thlVEAL AR ICURS Jecide to use
the IC cards can be inconvenienced considerably.
It is therefore an object of the present invention
to overcome the above and other deficiencies of the prior
art and to provide an IC card operation system and

related equipment for facilitating the introduction of an

IC card system.



provided an I C card operation programas defined in (3) above, wherein the
point issuing step further causes the conputer to carry out the step of
rechargi ng the payabl e anobunt in the payabl e anpbunt area: and wherein the
adj usted point anount cal culating step further conprises acquiring the
‘payabl e anpbunt recharged in the point issuing step, so as to calculate the
rechar ged payabl e anbunt adjusted to be paid by the point issuers to the
busi ness operator by use of the acquired payabl e amount. 6 According to
(6) of the invention, there is provided an I C card operation system as

defined 5%0 MRENE upon cal cul ating the recharged payabl e
qg%ﬁ%ﬁ? to%gz pai&ﬁgng

anount a y the point issuers to the business operator,
the center apparatus.deducts.fees to be provi to the paoint. i ssuers from
t he anmount rec gragglsyl e%BSi%PrF§S&§95?%ﬂc%%r§Fn§%98c ngt e
invention, there is provided, an | C card operati.qn progr as defined in (5)
above, FRASRYC A0S Otnnéari:dor?pﬂftoerrdcltrﬁg ctacfr{/lasoﬁ%%g%ojg’t 333’90?‘9 detiucti ng fees
to be provided to the point issuers fromthe amount recharged by the point

i ssuer s PR} A8 athd Gkt SPRF RIS ATt ISIREH RRSY StePOidH d conput er
cal cul ates the recharged payabl e anount adjusted to be paid by the point

i ssuer s ¢ HOH $HWeY sPErbiadriveadsiii iy 2o REYntet ¥sfiehvdhtion, there
is provided an IC card as defined in (1) above, wherein at |east one of the
i ssuer - Pedaitf ile peinst, dhen I@snahedaforPidinhtacguenlatetpablee of storing
m cro-poi nts each denoting a value | ess than one. According to (9) of the

i nvent i oanneherspecs fiyiong dedhar il € hearadimasl deifienagrbint § fjorabtee, wherein
data are witten to and read fromthe issuer-specific point area, the
conmon eirte spoedlingngdine pasaldre anmoumimar goiht dreaadivrcont act fashi on.
According to (10) of the invention, there is provided a point issuing

appar at s dirdmquge duynidra tiGeC antbuaperat itre ysiras asglefd ngd tine (2) above,

t he apparatus conprising: a point issuing elenent for issuing points to be
stored igatietati dsersls, 0@ e0fi ddiRed FieTtsS pRGid Gduiniil &4’ janc t he conmon

poi nt area; an issued point count
manner mingling all point issuers; and a payable amount
area for storing a payable amount that may be paid so as
to acquire either a product or a service offered by a
specific business operator.

According to (2) of the invention, there is
provided an IC card operation system utilizing an IC card
as defined in (1) above, the system comprising: a point
issuing apparatus for issuing points to be stored into at
least one of the issuer-specific point area and the
common point area; an adjusting apparatus for allowing
the business operator to adjust an amount to be paid
using at least either the points accumulated in the

common point area or the payable amount stored in the

payable amount area, wherein the cumulative amount of the



provi ding el ement for providing the center apparatus with the nunber of
poi.nts issued for storage into the common point area; and an accunul at ed
poi nt presenting elenent for acquiring and presenting the cunul ati ve anount
of points issued by a specific point issuer upon retrieval fromthe

‘i ssuer-specific point area. According to (11) of the invention, there is
provi ded a point issuing apparatus as defined in (10) above, further
conprising: a recharging elenment for recharging the payable anount in the
payabl e anbunt area; and a recharged anount providing el ement for providing
the Ce”%a%rinac%P%att'i‘% Wohth I & i anrr%%di YRR AT -5 ASCQREI ng to (12)

of the rnvention, there I's provi an adj usting apparatus for use by an IC

card operatiqn system as defined.in (.2 bhove,. the apparatus conprising: a
paynent P4 e 5%“&65“?’ r“% & é’r‘ﬁ?ﬁ{jetre(ﬁ“(lé’)@ﬁ‘ﬁirﬁtﬁg MBS be paid; and a
converting el enent_ 8 f or, conv rtin%nipe paj nts, %%gunulateqﬁ%n t he conmon
poi nt aPERITACY St HE TpAFSbite 1A% Aumbet: Ofe P M GRed SS1SE Réherein the
converting el enent, acquires the points corresponding to the acquired anount
to be pihg RRd"dedFSNdNOhEPRAFGTEd 198 MRS OGP ™Mt area: and
wherein, if the payable anount acquired by the converting elenment falls
short oPCihé AEEEGir édhcameRter ¢PParpdivg furdherheadisarartaing ithededuct ed
fromthe payabl e anount area in order to adjust the anmount to be paid.
Accor di agouot( ©3) pofintise tionbeniidims telde by itheppodinded ssusast én appar at us as
defined in (2) above, further conprising a presenting elenent for

cal cul apaggeatbifiolre ¢ hambustl nes sb@peaiad ory bivhersgoiaft tihes werguitred he busi ness
operat or by use of the nunber of points issued by the point issuing
appar at namped blfe iseckar ged npayabl e anount, the presenting el enent further
presenting the calculated billed anobunt to the point issuers. According to

(14) of the innesbr@Dngt ber €3) Sopr eNededvaneesher thppar akus as defined in
(13) above, wherein fees to be provided to the point issuers upon addition

of poi Npg kY dele aPoirat cagaliope raRRd3nha s giiat dxdusited fuyom the billed
anount cal cul ated. According to (15) of the invention, there is provided a
center appanRkysvasqdel agd 1ich c6ld) opRI¥Ric% system utilizing an
IC card as defined in (1) above, the IC card operation
program causing the computer to carry out the steps of:
issuing points to be stored into at least one of the
issuer-specific point area and the common point area in
accordance with intentions of the point issuers; allowing
the business operator to adjust an amount to be paid
using at least either the points accumulated in the
common point area or the payable amount stored in the
payable amount area, wherein the cumulative amount of the
points in the common point area is convertible into the
payable amount at a predetermined rate; and acquiring the

number of points issued in the point issuing step for

storage into the common point area, so as to calculate



wherein the adjusting apparatus further conprises a history accessing

el ement whi ch, upon gaining access to a storage area of the |IC card when
said IC card is used for paynent, either wites to or reads fromthe
storage area a history of any products and services purchased fromthe
busi ness operator; and wherein the center apparatus further conprises a
data mning result providing elenent for providing the business operator
with information resulting fromdata mning of the history acquired by the
hi story accessing el ement. According to (16) of the invention there is

provi de l.i ng 0 i qg 'ring
elenenth ggkaﬁﬂ;fﬁgg)fgﬁgin 33{5%1 Qﬁ? gharge y % recharglng

apparatus as _an ad nt ayabl e a unt stored on the IC card, the
payabl e Mﬁfr‘e&%% %&??} T SREHS PHhrud otrhea service; wherein
a busi ness oper at or haV| |nsta Ied the rechar ging apparatus is billed for
the recR&yddSshdnne | P YR RO HEY to be provided to the business

operator. BRI EF DESCRIPTICN OF DRAWNGS Fig. .1 is a block diagram showi ng a
systen1conf|guﬁ§FP6ﬁ189 5R (& chdtBﬁe#§VF8ﬁl§9stéﬁ?5@céﬁd|ng to 10 the
invention; Fig. 2 is a schematic viewillustrating howthe IC card

oper at i Moé@l@@éim&ns ICusard opesidpen SUFtRP tasarsigfomed dre d)scount points;
Fig. 3 is a schematic view depicting howthe |IC card operation systemis
run, w tkvosieepsihegehiar giheg podarts gerstuifrgr eaprdneds:s Fiurtherd s a schematic
view indicating a storage area structure on an IC card of the invention;
Fig. S icompricesmat irechaew iegplfainutngrndea geahArgisguitig appar atus of the
invention wites transport fare discount points to the ICcard; Fig. 6 is a
schenat payabdw amewntg inowha peaadier tanfaure faaxresg kil evhexrdimai n run by a
transport business operator is adjusted using transport fare di scount

poi nts Reler icevedrf hppatriae ulsCacrfid.reld Erofh ithed prghematdstivigew i |l ustrating
how a transport fare is adjusted using the I C card where the nunber of
poi nts ghPaedtd 2hROPAlyaBUE AR Adthasdfed by the point

issuing apparatus, the center apparatus further

calculating the recharged payable amount adjusted to be

paid by the point issuers to the business operator by use

of the acquired payable amount.

According to (5) of the invention, there is

provided an IC card operation program as defined in (3)

above, wherein the point issuing step further causes the

computer to carry out the step of recharging the payable

amount in the payable amount area; and wherein the

adjusted point amount calculating step further comprises

acquiring the payable amount recharged in the point

issuing step, so as to calculate the recharged payable

amount adjusted to be paid by the point issuers to the

business operator by use of the acquired payable amount.



falls short of the fare; Fig. 8 is a schematic view depicting how a
transport fare is adjusted using the IC card where the sumtotal of
transport fare discount points and transport fare val ues stored on the card
falls short of the fare; 11 Fig. 9is a flowhart of steps in which an IC
‘card termnal adjusts a transport fare using the IC card; and Fig. 10 is a
schemati c vi ew show ng anot her storage area structure on the IC card of the
i nvention. BEST MODE FOR CARRYI NG OQUT THE | NVENTION [Qutline of the

Enbodi ments] This invention is preferably enbodied in such a nmanner as to
facilitate the intraductgon 82 ag gg card sgsten1gé obt ai_ni ng the

col | abor ati on BFCHEATEY phPi € PesCanb FodBF *BUPResS8ETSudR as bl ocks of
shops. The | C card enbodying the inventigon has two storage areas, i.e., a
publ i ¢ BA@VASsE @2t &Carcédd %ﬁ’@rﬁ%qr’c SHSEE™s 35t éjsEftJT“e?r‘FLdg}t(‘]f)are di scount
points issued as reward points by |ocal shops and/or nunicipalities (sinply
cal | ed eReVE€hophEredRopdPREr SEdeY Rt iTe the vt ahaed RaoRksdates a
prepaid transport fare value for using transport such as the bus or train.
The pubkmouateadjgened ites bea®a ist tiyh&hehdes nthvidsrar sari® rtédrsai ns t he
nunber of transport fare discount points issued by each shop. Possessing a
si ngl e bGscardst bpe raltlogws thiee cearte rh elpgerr aiotsh degdurdirad@edshaed r ansport
fare discount points issued by a plurality of shops and to adjust the fare
12 upbe psionddedanspahie. phiatudasusnys egoendhchantauarnsport fare di scount
poi nts issued by shops to pay the transport fare. After the user has

exhaust edchhegebanypehe parietdiiseadits .poi nts, the cunul ative sum of
transport fare discount points issued by each shop is still kept unchanged

on the I C cardacdbi8ingans ihat oeagheshapenecenti gekbeikC card of a
custonmer can check the sumtotal of transport fare
provided an IC card operation program as defined in (5)
above, further causing the computer to carry out the step
of deducting fees to be provided to the point issuers
from the amount recharged by the point issuers when, in
the adjusted point amount calculating step, said computer
calculates the recharged payable amount adjusted to be
paid by the point issuers to the business operator.
According to (8) of the invention, there is
provided an IC card as defined in (1) above, wherein at
least one of the issuer-specific point area and the
common point area is capable of storing micro-points each
denoting a value less than one.
According to (9) of the invention, there is
provided an IC card as defined in (1) above, wherein data

are written to and read from the issuer-specific point

area, the common point area, and the payable amount area



di scount points issued by the shop in question to see how i nportant the
custoner is for this shop, i.e., how nuch the I C card user has so far spent
at this establishnment. If shops are conm ssioned by a transport business
operator to recharge transport fare values on I C cards, custoners may have
their IC cards recharged at any shop they drop by. In exchange for doing
the recharging, the shops are entitled to receive predeterm ned fees from
the transport business. The private area on the IC card al so acconmpdates a
card ID for identifying the card in question and ride history data

detailing the card _user;/s st uses of transport. An |IC card operation
conpanyl%nggtF 6 Fﬁ% F S@%?ﬁ% may gat her the card users' ride history data
t hrough the 13 transport L ness erator for analysis _and data m ning
pur poses. The %QFBEaangpéPagﬁg 8§nﬁ§§ylH¥§nF&PPheF%8%Fléét data such as
transport fare di scoynt points issued q¥ t he sgﬁgf for anal ysis, and data

mi ni ng. PAOVaREE] 3p Hion? ts ySS&hNS APRAERATYS T9%o HY 138t G555 may be

t aken advantage of in setting up a schene whereby the reward points issued
by shop&Pgretdeny s¥séen So dafdmesorin e akaMfes e wRRaERatHE v for riding
the bus. When fare val ue rechargi ng apparatuses are set up where

appr opr carerilisinge Bl Poketofissgdalg sHEPSN to foro s iane Aaivitsedd o r echar ge
their transport fare values on their I C cards using the recharging

appar at be. stheeshdpsomayf leecesitvensr edettdreriisstdreepdal fdxcipnge for t he
fare values recharged at the locally installed rechargi ng apparatuses. In

t hi s naames, ahkie thehemmmoac poinat exdant roductsued gfoiart IdGwer d systeminto

| ocal communities while pronoting |ocal conmmerce and business activities.

[ Det ai | prokidhiagEehedienenttslr Prefadied emeodompis afpdditts rvat i on wi | |
now be described in detail wth reference to Figs. 1 through 9. In an IC
card opehat ndmbeysbemMppIhedyiing udie AotV etdraiye AaTHd GHRAlddGhosOPS perform
two things on the card: issuing transport fare di scount points, and 14

r echa[ JbBG nt" ARSROT inkiahe WRlUES 1R PHAME PRI & lldhmipgport business
oper at or.

for acquiring and presenting the cumulative amount of
points issued by a specific point issuer upon retrieval
from the issuer-specific point area.

According to (11) of the invention, there is
provided a point issuing apparatus as defined in (10)
above, further comprising: a recharging element for
recharging the payable amount in the payable amount area;
and a recharged amount providing element for providing
the center apparatus with the recharged payable amount.

According to (12) of the invention, there is
provided an adjusting apparatus for use by an IC card
operation system as defined in (2) above, the apparatus
comprising: a payment amount acquiring element for

acquiring an amount to be paid; and a converting element



Fig. 1 is a block diagram showi ng a system configuration of the IC card

operation system according to the invention. As illustrated, the IC card
operation systemroughly conprises IC cards 5, a transport business
operator 6, an I C card operation conpany 7, and shops 8, 8, 8, .... The IC

card 5 incorporates an IC chip and an antenna. There are terninals for

witing and reading data to and fromthe I1C card 5, each term nal having a
suitably positioned antenna that enmits weak radi o waves. Holding up the IC
card 5 to the antenna position causes the radio waves fromthe termnal to

generate. an | C el egtr tive fo 0, e enn f the IC card 5.
The i ndﬁfgerd Cﬁr}g'::étrﬁ%r?ﬁ ?t\%ee f orlcnetsdra}cvd;augf&f]}“u%%cg lcrﬂir%h%]oc?or%%?% R and wite
operations. Th Ig’chkp ggﬁla storqge nediunu% at_is divided into a

pl ural i &F 6 PR % HIHEr it HFFH TET IS Hi s enbodi ment
of the invention, the storage nediumis divided into two portions called a
privat e "ReELiandhe fARvisE Bieh S ARSI tC AU 5SS St RWRE approxi matel y as
follows: in general, the IC card has its storage area divided into nultiple
regi ons GogreFReNH i fiertdift agsplixast iaintrdio 12 paid «ndhbodi ment, as
menti oned above, the storage area is divided into the private and public
areas. Teduptisvdthe @csuiirediud s &HranC e dcdmraerPdiort carek management

pur poses, while the public area is utilized by business operators for their
speci f i ands afpezeivhr 6 fSpde fdagaldle ankeirguiEdauiaresh biasthd f f erent nenory
regi ons appropriated for different businesses for their specific purposes

i n the foonweaft iprgo@licatearty ffallles.shbve prfi Wdtee sarepal st animodet e such t hi ngs
as information for allowing the IC card issuer to manage these files, key

i nf or mbleopaspE Cithien tthd RedrE faand iiss siriudidd Usson ntiengapibien and
decryption, and information used by the issuer for other purposes. Each

busi nes snep@talatle aJaIinN S rEGe ¥ 2R idst RHRPrEanhaty td e @uitde | C card using
an access key provided by the IC card issuer. The access key all ows each

busi ness oper aherotQiAGCESS (1BF BEORhECEAL¥ntibA, ORh¥rendsfile is

accessi bl e by anyone not in possession
provided a center apparatus as defined in (2) above,
further comprising a presenting element for calculating a
billed amount to be paid by the point issuers to the
business operator by use of the number of points issued
by the point issuing apparatus and the recharged payable
amount, the presenting element further presenting the
calculated billed amount to the point issuers.

According to (14) of the invention, there is
provided a center apparatus as defined in (13) above,
wherein fees to be provided to the point issuers upon
addition of points by the point issuing apparatus are
deducted from the billed amount calculated.

According to (15) of the invention, there is

provided a center apparatus as defined in (13) above,



of the appropriate access key. This card structure enables a single IC card
to.be utilized by a plurality of business operators for their particular
uses with no interference therebetween. Wth this enbodi nrent of the
invention, the private area on the IC card stores transport fare val ues and
ride 16 records, and the public area accommpdates transport fare di scount
points issued by shops. As will be described later in nore detail, each
shop is assigned a unique issuer ID, so that the public area records the

i ssued transport fare discount points in correspondence with each issuer

| D. Thi %h@%lé‘i% it%ep%ﬁjii%é:%]r}@ocagﬂ%‘%ﬂscrkﬂlque{ﬁcsc%r{;ﬁsrsimd how many transport

i SeEs. a,. )
fare di scount poi nt or ‘use W S eﬁ%odlnent is a so

call ed prepaid card operati.ng on the SF (stored fare rinciple
Speci fi élles?,ryt ﬁélcftsoﬁaéﬁe er}éagled‘% B?I}”tcﬁéf IU@O&rchJiré”t%fECg%ecF%ptt% %l ectronic
ivalent to a predeterm ned tranzspa?j:’%l fare val ue. Wen_ using

noney equ
d gtt,orﬁﬁ@ RESCa W EHE S n<pdiard @re Weditias zi ng the

transpo
charged el ectronic noney. Al though the IC card 5 is assuned to function as
a non- cPvEeNtry §d the re dird tashite ior dmads fros ithe sftanaog M@ i on.
Alternatively, the IC card 5 may be a contact type IC card with its

el ect r odeHicdeinyg dinted yc ®ROSBIC A tanda Seariiaed Rypurhadmdh fread tdhed wite
operations. As another alternative, the IC card 5 may be a hybrid type
havi ng baotsh na ssorperitact; amdl arheomtiacttheyperntaerdmexatise transport

busi ness operator 6 is a business operator that runs transport such as
buses arfdirahetrr aiompriFes tar alat@omnti liugy mess: 10p gradwird ihdhaslemerar d | SSui ng
17 apparatus 13, a recharging apparatus 14, IC card term nals 15 and 16,
and a b#elk- erdviikdees Theg terrivess sl dpekad dr ansporitd Sty nm@ans run by the
transport business operator 6 is not limted to buses and trains. The

oper at Of-e@uTRY n ffr@?nh@btﬁe@ﬂ%i@g ofargROMiaidady idtduidiaty b5t @Rt cars,
taxis, ships and planes. The card issuing apparatus 13 is a machi ne that

i ssues h@s¢drds ace@EEUN3 QRneingket s, books of coupons, and other tickets.
When a user enters a predeterm ned amount of noney into the card issuing
apparatus 13, AB€,rding to (16) of the invention, there is

provided a billing apparatus comprising a recharged

amount acquiring element for acquiring from an IC card an

amount recharged by a recharging apparatus as an addition

to a payable amount stored on the IC card, the payable

amount being used to acquire either a product or a

service; wherein a business operator having installed the

recharging apparatus is billed for the recharged amount

acquired minus fees to be provided to the business

operator.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a block diagram showing a system

configuration of an IC card operation system according to
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apparatus 13 issues an IC card carrying a corresponding transport fare
val.ue. Each issued IC card is assigned a unique card ID that distinguishes
the card in question fromother |IC cards issued. Al though Fig. 1 shows only
one card issuing apparatus 13, there may well be a plurality of issuing
apparatuses each provided with a unique card issuing apparatus ID. The card
i ssui ng apparatus 13 transmts such data as the card ID of each IC card

i ssued, the transport fare value on each ID card, the date of card

i ssuance, and the card issuing apparatus ID, either online or offline to

t he backsen r i.ng server 12. The recharging apparatus 14 is a
ternina&h%hg{RT%ﬁﬁiﬁﬁcharges the I1C card with a transport fare val ue.
General ly, the_recharging apparatus 14 conprises _an | C card reader/witer

a cash registeF}gang gscgang?mﬁ%?F V&?WCWEEPSEF9§dn9hEQ¥ ggﬁpgﬁents. Wien
recharging a transport fare value on an I C card, .a user inputs cash into
the recRErg PESEFNECR FYSEA aAd Fdids WDt FRARS ¥ a suitabl e position
of the apparatus such as the reader/witer. For exanple, when the renaining
t r ans potefgPe tfalfde o iSO Ut PR YPds dropped to @600, the user of the
card may recharge it with Q4,500 using the recharging apgaratus 14 to bring
t he bal ance t oF08;0801isARt Ashghatrig. viewheapietiipdohevwr 68Rak§i ng appar at us
14, this is not limtative of the invention. There may well be a plurality
of recheaegidngpeppdianusys teach sagsingned th whicpse mesdisanrggingg appar at us | D.
The rechargi ng apparatus 14 transmts such data as the card ID of each IC
card rethlhangepdrtt farer sadperst; fare val ue recharged on each 1D card, the
date of recharging, and the recharging apparatus ID, either online or
offline to therbgck4end arecrematgcsetuer ihdicibényCacaedrhgeni nal 15
wites and reads data to and fromthe IC card 5. In operation, the term nal
15 adj uskgat Be rucansRobh ar ecvaawel aFd theansR@nt ifaar;e di scount points
(together with issuer I1Ds) on each IC 19

Fig. 5 is a schematic view explaining how a point
issuing apparatus of the invention writes transport fare
discount points to the IC card;

Fig. 6 is a schematic view showing how a transport
fare for a bus or a train run by a transport business
operator is adjusted using transport fare discount points
retrieved from the IC card;

Fig. 7 is a schematic view illustrating how a
transport fare is adjusted using the IC card where the
number of points stored in a point sum area of the card
falls short of the fare;

Fig. 8 is a schematic view depicting how a
transport fare is adjusted using the IC card where the
sum total of transport fare discount points and transport

fare values stored on the card falls short of the fare;

11



card, and records or retrieves ride history data to or fromthe card. The
|C.card termnal 15 conprises: a ROM (read only nenory) that stores
prograns for adjusting transport fare values and transport fare di scount
points; a CPU (central processing unit) that perfornms predetern ned
processes using the prograns in the ROM a RAM (random access nenory) used
by the CPU as a working nenory during processing;, a storage nediumdrive
for witing information to a renovabl e storage nmedi um and an antenna for
gai ning access to the IC card 5. That is the 1C card terninal 15 of this

enbodi nent hasFthe aE blllileshoftan thard rea erﬁ 3 IC card
termnal 15 istt§pi caFPy3setOUFartt RE SFaPPorm MACle2Badly S Vhen
getting on aqr off the bus each passenger holds up his or her IC card 5 to
the ter AeFELTES, SFHUSES Gt SR it 3% Hd'RAW Fatdie 3 minal to

deduct a transgort fare fron1the trans ort fare value and transport fare
di scount poi nt lgkbkptFﬁnép§FbewaFéCdV§86uﬁP°HéPﬁt§n8Féeéoﬁ§éFﬁ§§ to a
transport fare value will be described later. \Wen the transport fare is
pai d t hesegh sdedgsuiren oy diet HE toagds 56t tthearievdirgdount  poi nts accunul at ed
on the ICcard 5, the IC card termnal 15 reads both the 20 card I D of
the 1C card in question and the nunber of points expended. The |IC card
term nal 15 and the back-end processing server 12 are connected offline.
The dat BES@atiOby FloR CERRATING &UT THE INVENTDCAM | C card 5 are witten
tenporarily to a renovabl e storage nedium (e. g., a nenory card) by the

st or age [oRdilumedbifv e heARghboaliren® sgnd of the busi ness hours, for exanple,
the storage nediumis renoved fromthe IC card term nal 15 and | oaded into

the back-end prReesshiéntesMeislgrekarhBlf, ehbB8dhaakignguphogessi ng server
12 retrieves fromthe | oaded storage nmediumthe data witten thereto by the

|G oTrapERETEE 18 eing i e Phaceumide r BOS KT L 1y
system by obtaining the collaboration of municipalities
and local businesses such as blocks of shops.

The IC card embodying the invention has two storage
areas, i.e., a public and a private area. The public area
stores transport fare discount points issued as reward
points by local shops and/or municipalities (simply
called the shop or shops hereunder). The private area
accommodates a prepald transport fare value for using
transport such as the bus or train.

The public area identifies each of the shops
involved and retains the number of transport fare
discount points issued by each shop.

Possessing a single IC card thus allows the card

holder both to manage the transport fare discount points

issued by a plurality of shops and to adjust the fare

12



is also read fromthe nmenory card into the back-end processing server 12 so
that the server 12 wll recognize which IC card termnal 15 has coll ected
the data being currently retrieved. 1C card termnals 16 nay be set up
illustratively at the ticket gates of train stations. Passengers hol ding up
their 1Ccards 5to the ICcard termnals 16 can automatically have their
fares adjusted upon using the trains. 21 The IC card termnal 16 is
functionally identical to the IC card termnal 15. The difference is that
the 1C card terminal 16 transmits the data read fromeach IC card 5 to the
back-en 0GEeSS| 2 on an online basis. There may be a plurality
of IC cgggﬂ}ggﬁﬁkgﬁgéggﬁggé' assigned a unique termnal ID. This term nal
ID, too, is re fromthe nmenory card for _online_transmssion to the

back- end pr oceig’lenblsgér ey Je.fp?édt %g‘fa EREPSECTEr 183 S8l SEEY8gNi ze which I C
card term.nal 16 has coll ected the data bein currenéql retrieved. The
back- en®@PriCedSHEL HX NoPF e fakd ttara?‘ﬁ%%rthi )c/ﬁ'y &&&T points
expended, etc.) fromthe card i ssuing apparatus 13, recharging apparatus
14, and Hhe GHSF tha T erahauatednihe 6t reREPPESeif P ddiSgcard fPMEE ont o an
appropriate storage medi um such as a hard disc. The back-end processing
server Fhehgymulgmdvey sRaMO fa AV sat ta fiaes diasraet madingd such as a hard
disc, as well as a comunication control unit that connects the server 12
to a netiwsnied The srads sdtawr dge stedilurkepontwi gl ngedO®( dger atG ng systen), a
program for totaling received data, a program for generating ride history
dat a baseddon coll ected data, a browser for browsing Web pages provi ded by
a card data processing server 10 of the IC card 22 operati on conpany 7,
and ot her programs. méhas\WWhapagaeshokhepedchypthagcahd dat eaprooEssi ng
server 10 display totaled or analyzed data resulting fromthe data m ning

conduct ed iR d Gagarcheferttid Gum total of transport fare
discount points issued by the shop in question to see how
important the customer is for this shop, i.e., how much
the IC card user has so far spent at this establishment.

If shops are commissioned by a transport business
operator to recharge transport fare values on IC cards,
customers may have their IC cards recharged at any shop
they drop by. In exchange for doing the recharging, the
shops are entitled to receive predetermined fees from the
transport business.

The private area on the IC card also accommodates a
card ID for identifying the card in question and ride
history data detailing the card user’s past uses of
transport.

An IC card operation company operating the IC cards

may gather the card users’ ride history data through the

13



conpany 7. The collected results and ride history data are transmtted by

t he back-end processing server 12 to the card data processing server 10.
When granting permission to a shop 8 to issue points, the transport

busi ness operator 6 assigns a unique issuer IDto that shop 8. The back-end
processing server 12 has a shop database that manages the nanes, addresses,
t el ephone nunbers, and the assigned issuer |IDs of the shops taking part in
the schene. The issuer IDs held in the shop database are sent fromthe
back-end processing server 12 to the card data processing server 10 over

t he Internet 18 enever new i ssuer IDis assigned . to a new

parti ci pdd USRS S sosﬂferraqq_'; i rad?%]rﬂﬂ%oagri% e s”éﬁ'rQ/’er?"gllo. The
shops 8, 8, 8 ) rise a liquor shop, a rice dealer, a fish shop, a
meat sh&MIPLSAfer Wﬁ?ké cargoRpPenpréies %Wénya“@df fagtdiegp, and ot her

| ocal shops constituting blocks of shops that sell goods and wares, as well
as serviaed g gedgesy Iaﬁﬁﬁﬂfﬁﬂﬁﬁﬁ%;ﬁﬁﬁﬁﬁﬁl§ﬁpun¢nﬁﬁkﬁﬁﬁeaters and ot her
establishnments offering services. Minicipal corporations such as hospitals
and ot harssmedl ity ftde Ishdpes fmay alasly diies iared itk namirne. descri ption that
follows, the shops 8, 8, 8, ..., may be sinply referred to as the shop or
shops 8 where Aordwatrbdnpbian sgsheededethércabetine®iockackhfshopal is

equi pped with a personal conputer (PC) 20 and a point issuing/recharging
appar at ghopk eal ked dahermpeidiantssid "f appaiet tisndareundafhemonnect ed to
the PC 20. The PC 20 is installed in a manner connectable to the Internet
18 for e BYMANY GiWadl Wdith e fAldd dff sHESC essd ibrsrimadd 10. The PC
20 conprises a CPU, a ROM a RAM a storage nedi um such as a hard di sc, and
a CoMmuRinGRf itan G Olr el a1l Sitionage-Jediding acsonmmdaiesn 05 for
runni ng the PC 20; application software such as ‘a point issuing program a

Veb brogser. ANdndrALa0LATLEOL<BhaRGL Gy 8PPRIERIAESOR Al sBkalpstical data

and sinple rechargi ng software
where appropriate in the blocks of local shops, customers

are invited to recharge their transport fare values on
their IC cards using the recharging apparatus. The shops
may receive predetermined fees in exchange for the fare
values recharged at the locally installed recharging
apparatuses. In this manner, the scheme facilitates
introduction of an IC card system into local communities

while promoting local commerce and business activities.

[Details of the Embodiments]
Preferred embodiments of this invention will now be
described in detail with reference to Figs. 1 through 9.
In an IC card operation system embodying the
invention, participating shops perform two things on the

card: issuing transport fare discount points, and
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The point issuing programfor control over the point issuing apparatus 21
is-used to wite points to the IC card 5. This programis capabl e of
calculating to the second deci mal place the nunber of reward points 24
corresponding to the anmount for purchasing products or services. That is,
so-called mcro-points | ess than one point (e. g., 0.1 point) can also be
handl ed. The Wb browser is used to browse dynam cally surveyed data that
the card data processing server 10 offers to each of the participating
shops. The program for graphic representation of statistical data is

"designed to present the shops with the dynam cally. surveyed data offered
by ¢ he EEA AR o FASCHRE ST 0hE S TR & TR TS 19T A v se
conprehensi ve manner. Using the point issuing apparatus 21, each shop 8 can
read frdRIWRATE O S SThERSGFBHOTrunber of points that it has issued so
far. When asked by a custoner for recharging on his or her 1Ccard 5, the
si mpl e rechar gF &g séf i RaPePdaGSed1AHEABOPROVLEIURNG YESFEY at us 21 to
recharge the transport fare value on the card 5. In that sense, the point

i ssui ng capyfaigatnss ion edy thendiG e teh apesiatplarf | st rese egap rdieppar at us. The
rechargi ng of transport fare values is done on the point issuing apparatus
21 undertccdrima sisivemtfiroom t Re tildnsportebusithesdCoperdt ope@atasnwi | | be
described later in nore detail. This allows users to freely recharge

t r ansporsty sftaie noalghdsy @onidrdised QT aradsiss 95 a  twheanspuert theyirdrsap by a
shop; there is no need for themto go all the way to the offices of the

transpokipetatioless GRETA Wardl fope vaRGIA Gddpankher paind disspH gy appar at us
21 is a machine that wites and reads data to and fromthe I1C card 5,

t hereby grewr,iting transport fare discount points and transport fare val ues
on the card. That neans the point issuing apparatus 21 of this invention

has at |east thgeCcapaBhlyt 5€$nebrpBratdsnany ttCehdpdahgadar/ witer. Each

shop either purchases or | eases the point issuing
antenna. There are terminals for writing and reading data
to and from the IC card 5, each terminal having a
suitably positioned antenna that emits weak radio waves.
Holding up the IC card 5 to the antenna position causes
the radio waves from the terminal to generate an induced
electromotive force on the antenna of the IC card 5. The
induced electromotive force drives the IC chip for data
read and write operations. The IC chip has a storage
medium that is divided into a plurality of areas for use
in different applications. For this embodiment of the
invention, the storage medium is divided into two
portions called a private area and a public area.

The IC card is structured approximately as follows:

in general, the IC card has its storage area divided into

multiple regions for use in different applications. For
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apparatus 21 fromthe 1 C card operation conmpany. Expensive if purchased,
the point issuing apparatus 21 nmay be | eased at | ow cost so as to reduce

t he burdens on the shops 8. \Wen transport fare discount points are issued
onto an | C card, the PC 20 transmits to the card data processing server 10
the card ID of the IC card in question and the issued nunber of transport
fare di scount points together with the issuer ID. When a transport fare
value is recharged on an I1C card, the PC 20 sends to the card data
processing server 10 the card ID of the card in question and the transport
fare val ue dat i..e., amount of. the recharged trgnsport fare .value) along
with th& 'lgsﬁér&olgjlﬁm%' afhg‘elg%lf@%ds 199%d f ts‘?uteo Y HSt lpsr ocessi ng
server 1Q for the transport fare discouynt, points and the recharged

t r anspoftt Vised JatQe SR pErAHYEE S ﬁ@%@”ﬁq&ﬁpm by IPRePERYAECS are usabl e
as the users' transport fares, the card data processing server 10 turns the
i ssued PdiERt 45 MEEC RY @8 L& FTE i e ST tcaksg danauemsnl s t he shops 8
for the fares. The shops 8 pay the transport business operator 6 the billed
t ranspobPurb@sesdi sbddst thei pudlig meds dre Ptddd a9tk e dheriged s r ansport
fare values. Based on the information acquired fromthe transport business
oper at oopératdrshdps 8hetive sp€cddrid o@rg®s.on conpany 7 nmanages transport
fare di scount points and transport fare val ues, extracts useful data from
the acquired iMboemapeonfinabhgt thekpobbiasadakahasndhgfeandtpr ovi des such
data to the transport business operator 6 and shops 8. The IC card

oper at i @@emeeypaky idnkaapphieptdad edhtfad Plaideesiaid SRisieleskRt Fafr i S
connectabl e to the back-end processing server 12 of the transport business

oper at oth@igndpkeitrie BospdRedf ithehehasnd oFveirdgia dalgr matiek8. The card
data processing server 10 adjusts data on the nunber of transport fare

di scount poi ntghbsgpedaby £AEH sBeBmBoaRHetheuthanapagt hare val ues
recharged al so 27
information for allowing the IC card issuer to manage
these files, key information specific to the IC card
issuer for use in encryption and decryption, and
information used by the issuer for other purposes.

Each business operator gains access to its
proprietary file on the IC card using an access key
provided by the IC card issuer. The access key allows
each business operator to access its proprietary file
only; no file is accessible by anyone not in possession
of the appropriate access key.

This card structure enables a single IC card to be
utilized by a plurality of business operators for their
particular uses with no interference therebetween.

With this embodiment of the invention, the private

area on the IC card stores transport fare values and ride
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by each shop 8 in order to calculate the anounts billed to the shops 8. The
cal cul ated anounts are transmtted fromthe card data processing server 10
to the PCs 20 over the Internet 18. The card data processing server 10
extracts useful data fromthe ride history data obtained fromthe back end
processing server 12 and fromthe transport fare di scount point data
acquired fromthe PCs 20 during so called data m ning, and provides the
transport business operator 6 and shops 8 with such useful data. Also
acting as a Wb server, the card data processing server 10 offers the
results of the data m ning through its Wb es to the transport business
oper at off S& F5kF s REisk tdhe ‘F’g’éﬂtlr% ta%m@%%éﬁ%?p%rtanﬁf%ops 8 can
each browse the Web pages using a suitable term.nal connectable to the

| nt er ne@iBGOuBo RS N H@Spé’gﬂegvsf fIREs PSr ¥ 1ok A§S6F1P6% he card data
processi ng server 10 by use of a user ID and a password uni que to the

t r ans por tswrsiime g repeiedtadrl 6 eawh tshaFads oy Bediie wpenidics of data
mning will be described later in nore detail. Fig. 2 is a schematic view
i 1 ustrdtsismgrhdw,t o [tBadartdhepetdtiomastmmords tthen,isgudd t he shops 8

i ssuing transport fare discount points. Fig. 2 summarizes the 28

fol | ow ngasisgst (FhreA dhyapuhtagisirithe it asperdpdngimes wigprer ator 6 for
perm ssion to issue transport fare discount points. (2) The transport

busi nesgeaepeliaistler6 TASS| PAS sanakesuet pbskablbetshapo® andchnkabpEs
simul taneously the I C card operation conpany 7 of information about the

i ssuer hRs (Zsuble DOk PWHERGERT t01fd rRASES dth P YJitndSSUIl Ng appar at us

21 fromthe I C card operation conpany 7 under commi ssion fromthe transport

busi ness operappe 8c £4}ral B phePatki QRthothhe amBURtmehtPYkCchagg-by each
custoner, the shop 8 wites transport fare discount points to his or her I1C

f?;ﬁern' lté%il{i%gt. E:Se %g'&t T M BRAHANS the ) (sl A)peri odical ly

principle. Specifically, the storage medium of the IC
card is charged with electronic money equivalent to a
predetermined transport fare value. When using transport,
the IC card holder adjusts the transport fare by
utilizing the charged electronic money. Although the IC
card 5 is assumed to function as a non-contact type IC
card, this is not limitative of the invention.
Alternatively, the IC card 5 may be a contact type IC
card with its electrodes coming into contact with a
terminal upon data read and write operations. As another
alternative, the IC card 5 may be a hybrid type having
both a non-contact and a contact type interface.

The transport business operator 6 is a business

operator that runs transport such as buses and/or trains.

The transport business operator 6 has a card issuing
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point data fromthe PC 20 to the I C card operation conpany 7 over the
Internet 18. (6) The user of the IC card 5 may use transport (bus, train,
etc.) run by the transport business operator 6 by utilizing the transport
fare discount points recharged on the ICcard 5. At this point, the IC card
termnal 15 or 16 converts the transport fare discount points on the ID
card together with the issuer IDinto a transport fare value. 29 (7) The
transport fare di scount points expended on the IC card termnal 15 or 16
are transmtted fromthe back-end processing server 12 to the card data

processi_ng _server .10 qver_ the l.nternet . y, At- the end of the nonth, the
| C car d 26F&F&N SN 1(]?drr€ar{f acr(ﬁﬁneqctafﬁarr(])a% sﬁlgqu% Coq‘rcgach shop the

transport fare di scount, paints jssued duri the nonth and converts the

col | ect SEFRRES 1 678 Lroundph ¢ PRk i HOGRITaE (511 Sifop 8
together with fees, ggy The ,shop 8 pays into %he account of the transport
busi ness oper atBf ETEREPARBGLAE BEaPReTHAr BYhERPedTBYSPRELI C cared operati on
conmpany 7. Were the 1C card operation system1 is run in the manner

descri b&@siBers, PeIRdeEr $ dén nede L tRdhte dusasadsbritEdingn run by the
transport business operator 6 by exploiting the transport fare di scount

poi nts et lopieralt@rcdr dy s3uwed tygon Maanchase taandprdtadpgor8. The | C card
operation conpany 7 may conpare the transport fare di scount points expended
on the tinaispidmiy witideetthva rtsot alaxiwyberhigls tarehgpartes.are di scount points

i ssued by the shops 8, to see at what rate the issued transport fare

di scount poi ntshbaverbeéssaonguapgarAsusi LB he exphahthed kater, after the
transport fare discount points accunmulated fromthe shops 8 are 30

expended sa%ielst ars RAdsf, arcemmutda iowmndialkiets S Wooks pf Moupossyed by each
shop 8 is still retained. The shop specific cumul ative suns of points on
the I C gadsthed! taWkiche .Shapen8at asekf ehtekbern girsaeuatmingagt he
amount of money into the card issuing apparatus 13, the
apparatus 13 issues an IC card carrying a corresponding
transport fare value. Each issued IC card is assigned a
unique card ID that distinguishes the card in question
from other IC cards issued.
Although Fig. 1 shows only one card issuing
apparatus 13, there may well be a plurality of issuing
apparatuses each provided with a unique card issuing
apparatus ID.
The card issuing apparatus 13 transmits such data
as the card ID of each IC card issued, the transport fare
value on each ID card, the date of card issuance, and the
card issuing apparatus ID, either online or offline to

the back-end processing server 12.

The recharging apparatus 14 is a terminal that
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pur chases of products or on the use of services at facilities. Fig. 3 is a
schematic view depicting how the I1C card operation system1l is run, with

t he shops 8 recharging transport fare values. Fig. 3 sumrarizes the

foll owi ng steps: (10) The transport business operator 6 comm ssions a shop
8 to recharge transport fare val ues and assigns an issuer IDto that shop
8. If the shop 8 has already been assigned an issuer ID for issuing
transport fare discount points, this issuer IDis appropriated for the

pur pose. The transport business operator 6 inforns the I C card operation
conpany 7 qf the issuer ID given to the shop 8. .(11) Upon request by a
cust omer:® qﬁr%%paée u]éq P heV b it 1"rE%If.'ﬁ]%(gr%1p£%ﬁ?ﬂlt‘6%9'23'recharges a
transport fare value together with the issuer ID on the custoner's ID card
5. The r&eR3thy Wb&%@ﬂ%g@@p%@a?%é%t%@mﬁﬁl?ﬁ% estonmer, or in
the formof an additional transport fare val ue corresponding to the change
that is 9ftd reRafgsed Hiteequstash 9@l TiRY onthduporoptirehadeitit the 31
shop 8. (12) The shop 8 periodically transmts the recharged transport fare
val ue t dget antiehl i thesercompenemt$ he e radhartwingarad dat a
processing server 10 over the Internet 18. (13) The I C card operation
conpany traridpart hieahopaBug orn tdre Yectrrdeda tusesponpufareastal ue m nus
recharging fees. If the shop 8 is billed for the transport fare that was
convert eicthtfad arhd hee dhansipoy tagpea s tdis courdngadial ds i up stiep (@)cabdve, t hat
amount is also included in the billing. (14) The shop 8 pays into the
account wf & it ISPPds DiisdmessS perapparHridesaewuant ehethe fare bill ed
by the IC card operation conpany 7. Wen the shops 8 are conmm ssioned to
rechar ge-ddsneFicdar e el ¥eamas ef estleinb etheal@vRyi ity traspRyrdt busi ness
operator 6 can reduce the nunber of rechargi ng apparatuses that nust be set

up sol elpp@ J415uOWh SIRENEE. cate FAWRErShitkdd Ne b ee5@d 91 £Xe f @Sy and can
expect to inprove their cash flows. The custoners can recharge their

transpords fia{fe yggﬁ%@%gg}gfgé G cafds, afg | fe@l y $Hopscyd t hout taking the

trouble to go to the offices of the transport business operator 6. The IC

card Opqeaéﬂa%i%r%yagam lulf"éd Z}:?rltr{be the balance to ¥5,000.

Although Fig. 1 shows only one recharging apparatus
14, this is not limitative of the invention. There may
well be a plurality of recharging apparatuses each
assigned a unique recharging apparatus ID.

The recharging apparatus 14 transmits such data as
the card ID of each IC card recharged, the transport fare
value recharged on each ID card, the date of recharging,
and the recharging apparatus ID, either online or offline
to the back-end processing server 12.

The IC card terminal 15 writes and reads data to
and from the IC card 5. In operation, the terminal 15
adjusts the transport fare value and transport fare

discount points (together with issuer IDs) on each IC
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32 ride history data obtained in step (7) above as dynam cally surveyed
data about transport users. Such data can be used for diverse purposes by
different parties: by the transport business operator 6 as basic data for
optim zing bus and train services; by the shops 8 as basic data for
grasping the custonmers' spending propensities; and by nunicipalities as
basic data for increasing the transparency in furnishing the transport

busi ness operator 6 with welfare subsidies appropriated for the elderly and
ot her specific groups of people. Fig. 4 is a schematic view indicating a

typi cal st t f t . 30 t I.C 5 of this i tion.
The ot oFRGeards S0t CEetel HRs o D AL Pk S kP £bubl | ¢ area

32, the private area 31 retaining a transport fare value, the public area
32 accoiwddaify Cer&hsport tare discount points. The private area 31 is
made up of two areas: a transport fare value area 35 for storing transport
fare val ues onThf TSs@erdblersipat BésF@Wpéhée§=tﬁaﬁ@ﬂoﬂ?eﬁér@ngﬁlue sum
area 37 for retaining the sumof transport fare values. The transport fare
val ue ameaoly)atbamnsdares Pragsporst Hoar @djalarda dg@nsmponw tiatessuer | Ds.
Thi s enbodi nent has the issuer ID of the transport business operator 6 set
to 00, thduessaed thsnspolrtte fshrepsli®doun®l B3 nta;hreo @Y O erand it he | D of
the transport fare value sumarea 37 to 1F. However, this is not limtative
of the piveeisisifg uhere ahetn@erdnsinsaiprietiearersperid iprotalsses, nunber of
digits, etc., about the IDs to be used. The transport fare value area 35

serves asiagpPanablpeogiamst iar &hea RO Mad ®AM Y rahduf Wicdddat i s payabl e as
transport fares. The issuer IDs of shops 8 are limted to OL through 03 in

the areaeder9h LRes eYbedicmery arl B WoirkiWgp aenddy Tumlng i cation and
illustration. In practice, the area 35 retains the issuer IDs of all shops

ﬁaﬁb e\ghbeecb@%ihg;car@t%ria@equ\%atihﬁndﬂqsfeb%} WeGhamged with transport tare
-information to a removable storage medium; and an antenna
for gaining access to the IC card 5. That is, the IC card
terminal 15 of this embodiment has the capabilities of an
IC card reader/writer.

The IC card terminal 15 is typically set up at the
platform inside each bus. When getting on or off the bus,
each passenger holds up his or her IC card 5 to the
terminal 15. This prompts the programs in the ROM of the
terminal to deduct a transport fare from the transport
fare value and transport fare discount points. How
transport fare discount points are converted to a
transport fare value will be described later.

When the transport fare is paid through deduction

from the transport fare discount points accumulated on

the IC card 5, the IC card terminal 15 reads both the
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If an ICcard 5 is to be recharged with a transport fare value for the
first tinme at a given shop 8, the ID of that shop 8 has not been recorded
yet in the private area 31 of the IC card 5 in question. In such a case,
the point issuing apparatus 21 of the shop 8 generates within the private
area 31 a new region where the transport fare value is to be recorded in
correspondence with the ID of the shop 8 in question. The public area 32 is
constituted by two areas: a transport fare di scount point area 34 for
storing transport fare discount points on an issuer-by-issuer 34 basi s,

and a point, sum 36 that retains a .cunulative sumof points. The

t r anspofFefart (Tiaf;%@nt%cp&arﬁcg 1y élqﬁesgtdrod%c?q dé”t%é’rm%ietrh ci‘%ne correspondi ng
issuer IDs in the transport fare discount point area 34. Although this
embodi MPRE &S SMENASS -of the shops 8 set to 2A through 2D and the ID of
the point sumarea 36 to 4F, this is not limtative of the invention; there
are no constrafhesIencapdctereinalués, apdnibbe bpcH-ghdsprecessiabout the

| Ds to be used. So-called mcro-points down to the second deci mal place may
be accuselrateed li2n ariee qeoinec tednofifdd 136. The de&aspert bar éhéi $€ount poi nt
area 34 constitutes an issuer-specific point area that accommodates the
curul at icaeds derafi ngdi At5s firogueth B emctd shareB Whitden point i ssuer) on a
shop- by-shop basis. The point sum area 36 serves as a conmpn poi nt area

t hat ace¢emploates liyhed $suethoveibllies stegagd essliofm t e d.ded intdnseyof the
shops 8. The IDs of the shops 8 are limted to 2A through 2D in the area 34

of thiscgragdierheOrRity Hadfe RIFIHE dafived .MPALEI, cati @ReaBdddi bifusheation. In
practice, the area 34 retains the IDs of all shops 8 at which the IC card 5

in queski@Ankas BReR d,S F¥ed dahip IR0 Hhe dJfordiyd @mekgith 34 S to be issued
with points for the first tinme at a given shop 8, the ID of that shop 8 has

35 not-chesRd ecendedeyalc idaddhe N aream? 1Qfaddle iifecamd 5 in

guestion. In that case, the point issuing
back-end processing server 12. In turn, the back-end

processing server 12 retrieves from the loaded storage
medium the data written thereto by the IC card terminal
15 during the day.

There may be a plurality of IC card terminals 15
each provided with a unique terminal ID. The terminal ID
is also read from the memory card into the back-end
processing server 12 so that the server 12 will recognize
which IC card terminal 15 has collected the data being
currently retrieved.

IC card terminals 16 may be set up illustratively
at the ticket gates of train stations. Passengers holding
up their IC cards 5 to the IC card terminals 16 can
automatically have their fares adjusted upon using the

trains.
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apparatus 21 of the shop 8 generates within the public area 32 a new regi on
where transport fare discount points are to be recorded in correspondence
with the ID of the shop 8 in question. Described below with reference to
Figs. 5 through 8 is how transport fare discount points are witten to the
IC card 5, along with related topics. Fig. 5is a schematic view explaining
how t he point issuing apparatus 21 of the invention wites transport fare
di scount points to the ICcard 5. It is assunmed that the shop 8 with the

i ssuer I D of 2A counts as one point one percent of the anobunt of purchases
made by any cu . Lt .a . r.ha UL S rth , 000, then
t he point issu?hgnggpﬁ?égugggiEgggslgoiﬁg?§§§?l?%éiﬁﬁoﬁggﬁéﬁéé t of the

pur chase, nul atively to a regi identified as 2A.in_th ansport fare
discoungop %ﬁ:ﬁiw&f iHeE IR &%?hquﬁnglf eﬁSPﬁFleot%ﬁg %gﬁniesun1area
36 sinmultaneously. That is, the point issuing apparatus 21 adds points of a
pr edet eCRitfeFSFaREet 16 Yraremdess thsadaka a‘g%arfgpfli%“ FRM thfe transport
fare di scount point area _and the point 36 sum area 36 on the IC card 5,
and t he c@rghspdiar ther fagiksEachPyasians e S micd e an [ ldded points in
a specific region identified by the ID of the shop in question. Fig. 6 is a
schemat b@svisew showi ng how a transport fare for a bus or a train run by the
transport business operator 6 is adjusted using transport fare di scount

poi nts retri evédefeomayhbel € pandabitwhedi aCpasgsdngermboaildi A§ a bus or a
train adjusts the transport fare using the IC card 5, the IC card term nal
15 or lead@ductissgreel RoiumisyuEorteaspiorad Mp £ o Thie frtareiifiwdmIbhe tpoi,nt sum
area 36 of the public area 32. In such a case, the IC card termnal 15 or
16 nevensdeduet Frpa the eadiriyheatrdarfspordn fiatee tdiasainds iRl *lo area 34.
[l'lustratively, the points issued by each shop 8 may be converted to
transpoihel daek-enda pyeteR@inROIsRirRasi1® sthe s ROIgHrled- en conversion

rate is applied

may recognize which IC card terminal 16 has collected the
data being currently retrieved.

The back-end processing server 12 receives data
(ride history data, points expended, etc.) from the card
issuing apparatus 13, recharging apparatus 14, and IC
card terminals 15 and 16. The received data are stored
onto an appropriate storage medium such as a hard disc.

The back-end processing server 12 has a CPU, a ROM,
a RAM and a mass storage medium such as a hard disc, as
well as a communication control unit that connects the
server 12 to a network. The mass storage medium contains
an 0S (operating system), a program for totaling received
data, a program for generating ride history data based on

collected data, a browser for browsing Web pages provided

by a card data processing server 10 of the IC card
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to all participating shops 8. Wien a passenger using transport is to adjust
a f.are of QLOO using the ICcard 5, the ICcard termnal 15 or 16 deducts
100 points fromthe point sumarea 36. Nothing is added to or subtracted
fromthe transport fare discount points in the transport fare di scount

poi nt area 34. 37 As described, transport fare discount points are
expended only fromthe point sumarea 36. The cunul ative sum of transport
fare di scount points per shop 8 are kept unchanged on the I1C card 5. The IC
card 5 thus allows the accunul ated transport fare discount points to be
consuned mhlle kee |ntpct t éﬁ%ﬁ%?latlve sum of transport fare discount
points PEET é} i's & if AW 1 1 ustrating how a transport
fare is adjusted u3|n the |C card 5 where the nunber of points stored in
the poi nt sum aP8a"8B BPgﬁﬁeoégﬁﬁeﬁaPVstgﬁoFFrSfdﬁﬁé PZPESSBEANGN attenpt to
deduct the sum of transport fare discount points fromthe transport fare
fail s beeayse 30 gisplay ddmdiad (or e ward 1@ t@arme awtiinta| £ s or 16
deducts the entire transport fare fromthe fare value held in the private
area 31thgpelith odlning tdeaduCteal dyt évhd Fdl ceBsropgrateiduct s t he transport
fare fromboth the region identified as 00 (i.e., area in which the

t ransporbrioany val ue is recharged by the transport business operator 6) and
the region identified as 1F (i.e., area in which the sumof transport fare
val ues i s storgHg. cbllebeetir aespatt dadervakbubishnotrhedaegi areO0 falls short

of the fare, then the shortfall is deducted fromthe fare value held in the
38 regiramstlttleld he theanspitefd g otddsd ig) ddergregion kel I's short of
the fare, then the shortfall is deducted fromthe fare value contained in

t he regbg@d;@gQgrbﬁyééygﬁ%% stherededuyction is repeated until the transport
fare is paid in fu

When granting permission to a shop 8 to issue
points, the transport business operator 6 assigns a
unique issuer ID to that shop 8. The back-end processing
server 12 has a shop database that manages the names,
addresses, telephone numbers, and the assigned issuer IDs
of the shops taking part in the scheme.

The issuer IDs held in the shop database are sent
from the back-end processing server 12 to the card data
processing server 10 over the Internet 18. Whenever a new
issuer ID is assigned to a newly participating shop, that
issuer ID is transmitted to the server 10.

The shops 8, 8, 8, .., comprise a liquor shop, a
rice dealer, a fish shop, a meat shop, a supermarket, a
convenience store, a coffee shop, and other local shops
constituting blocks of shops that sell goods and wares,

as well as service businesses including sports clubs,
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Al ternatively, where the sumof transport fare discount points is
insufficient to pay the transport fare, all accunul ated transport fare

di scount points nay be expended first. Any shortfall that nmay result nmay
then be deducted fromthe transport fare value accunulated in the private
area 31. Fig. 8 is a schematic view depicting how a transport fare is

adj usted using the IC card 5 where the sumtotal of transport fare di scount
points and transport fare values stored on the card 5 falls short of the
fare. |If an attenpt to deduct the sum of transport fare discount points and

transpord. fay & wal yes. f Lo LbgLare.Lahksphecause qf. A poidil shord fal |

t hen theclv car ernlna

Wit 63 at S nega |ve val ue to
t he regi ns |d tified as .00 and %{ V|de__L akgred ternlned ling is not
exceede &P asf%po"’r" Veltile B ’ecpl eni shed

so as to cover the negative value that an attenpt by a
passengéraql&-létﬁ%tmacylguéjtsroarﬂepdﬂc#%?eéi'b ﬁ‘@f dessrdPHHan |t n%a(f'ard 5 fails
because the retained value on the card falls short  of the actual fare by A
,000. | Fald@vpaddie tHORT Sards thr mndle NP ors WP Ly i LB BftTit of A 000
to the regions identified as 00 and 1F. Wen the passenger |ater recharges
the tramspdie ferae vl daps @, W00 oM HE seiliPhgl apmedads 14, the
actual transport fare value witten to the regions 00 and 1F is @, 000
each. Althemeddetmelen. a deposit may be set aside in advance. Any deficiency
may be deducted fromthat deposit instead of having a mnus value witten
to the |1 C cardEachl shthi 8 ¢asegutippedsen thf aapekrSonarld compurtelrases t he card
that covers the deposit as well. Any anmount short of the transport fare is
deduct ed dajopdt enddepesiiint Thssudedy/otd dnsrqirrey ragp ardtsheed when t he
transport fare value is |later recharged. The deposit will be returned to
t he user(cshanrd hed @dEand isswRNtappd nataily nendaimibr Fidbnikdtsed fl owchart

of steps in which the I1C card termnal 15 adjusts a transport far.e using
the 1C ¢gy dre pthed.C traemprabolésopasabaiedn ihhe gammeranner as the 1C
connectable to the Internet 18 for data communication
with the card data processing server 10.
The PC 20 comprises a CPU, a ROM, a RAM, a storage
medium such as a hard disc, and a communication control
unit.
The storage medium accommodates an OS for running
the PC 20; application software such as a point issuing
program, a Web browser, and a program for graphic
representation of statistical data; and simple recharging
software.
The point issuing program for control over the
point issuing apparatus 21 is used to write points to the

IC card 5. This program is capable of calculating to the

second decimal place the number of reward points
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term nal 15. When a passenger adjusts the fare of a bus or a 40 train
usisng the IC card 5, the IC card termnal 15 reads fromthe card 5 data
designating the section the passenger has travel ed and cal cul ates the fare
corresponding to that section (in step S10). The IC card ternm nal 15 then
gain access to the storage area 30 of the I1C card 5, acquires the total
transport fare value fromthe transport fare value sumarea 37, and obtains
the sum of transport fare discount points fromthe point sumarea 36. The
|C card term nal 15 converts the SUH]Of transport fare discount points to a

transport I]‘]:%r %{ll.h at, 3 edel glem ue S ‘g‘g&%a?#%%d‘}‘{pi ccfztnverted val ue

to the preV|os y aqwre are va transport

fare val ue retalneg OE he IC caﬁg g C card %ernl@ |._15 then conpares
the tot &CVAISEE wi tRe hest’rSRSSS af"d (r POrE5Ss A h&"Fot al
transport fare val ue j s tg to be smal | er th n he transport fare ("No"
in stepPSiRTE fhéh'tmelléo f§5e¥55ﬂﬁ§ithe total value on the

transport fare and records the shortfall as a negative value to the regions
identified as 6bcal@P1Rrersest &g 8S6Y. tPr PERESEoLAPaMigAdpdrt fare value is
judged to be larger than the tralﬁfort fare ("Yes" in step S15), then 41
the | C caryey@dndedla Hhatuddes @nd sadp srpcagfatersatieed are is smal | er
than an anount converted fromthe sumof transport fare discount points
hel d i nofifers é@ icdaht i ddeapartidipathiapaihapsum area 36). |f the anmount
converted fromthe sumof transport fare discount points is judged to be
| arger than th&her paspoam faregfapbst repstepn$d@liont bén the |1 C card
term nal 15 deducts the points equivalent to the fare fromthe region 4F
for adj ytamEnttidal et S25)dedifgridie tampressaonwdrd exhdgomitdtre sum of
transport fare discount points is judged to be smaller than the

the dynamically surveyed data offered by the card data

processing server 10, graphically or in an otherwise

comprehensive manner.

Using the point issuing apparatus 21, each shop 8
can read from the IC card 5 the total number of points
that it has issued so far.
When asked by a customer for recharging on his or

her IC card 5, the simple recharging software causes the

point issuing apparatus 21 to recharge the transport fare

value on the card 5. In that sense, the point issuing

apparatus 21 may function as a simplified recharging

apparatus. The recharging of transport fare values is

done on the point issuing apparatus 21 under commission

from the transport business operator 6, as will be

described later in more detail. This allows users to

freely recharge transport fare values on their IC cards 5
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transport fare ("No" in step S20), then the I1C card term nal 15 determ nes
whet her the actual transport fare is smaller than the fare value held in
the region 00 (in step S30). If the transport fare value retained in the
region 00 is judged to be larger than the transport fare ("Yes" in step
S30), the IC card termnal 15 deducts the transport fare val ue equival ent
to the actual fare fromthe regions 00 and 1F each (in step S35). If the
transport fare value stored in the region 00 is judged to be smaller than
the actual transport fare, the IC card termnal 15 expends first the fare

value held in the,regign 00 on the transport. fare and, then the fare 42
val ue ré‘ihaﬁnr?é'(?ﬁ %’l'ieﬁg dlp):é)é)l " G1 strhgprfaek*:glegrﬁ ot rf%enes%dm ?ralqthe(”bt ep $40).
The I C card 15 then determn nes whet her the wgfle tran%Port fare has been
adj ust edudnG ih& e 3pdt ELEE O Y BSA3POLY there is a

deficit ("No" in step $45), the IC card termnal 15 attenpts to conpensate
for it &RiSAGesst PREIFSOE fPafern NI NI n a region identified by the next
| D nunber. Steps S40 and S45 are repeated until the fare is adjusted. Wen
the fare has béba BROjiDst édsuhdgpaPrRaratue” Yésisi a ppepisasyhathe | C card
term nal 15 substitutes the adjusted transport fare value for the current
val ue i wrilest rads geead sf dad av dlouenar @b, thend Wenust $,t hdvefraby from t he
transport fare value retained in the region identified as 1F (in the

t r ansponrewirdrte ngaltue nspmrdr € ré/ di s.cobesc mdied helmavtrandsperdata nmning is
carried out using ride history data. First, ride history data are gathered

as fol | @aze Thaupksi vat ehar eardil oDhhbemk&nesatteSpacaemiedaiag not only
transport fare values but also other data such as ride history data. The

ride hi gbphyadata2mmyfi thist Aakicneliyn melsude acetd dhd a special card 1D
(for the aged, for the 43

capabilities of an ordinary IC card reader/writer. Each

shop either purchases or leases the point issuing

apparatus 21 from the IC card operation company.

Expensive if purchased, the point issuing apparatus 21

may be leased at low cost so as to reduce the burdens on

the shops 8.

When transport fare discount points are issued onto
an IC card, the PC 20 transmits to the card data
processing server 10 the card ID of the IC card in
question and the issued number of transport fare discount
points together with the issuer ID. When a transport fare
value is recharged on an IC card, the PC 20 sends to the
card data processing server 10 the card ID of the card in
question and the transport fare value data (i.e., amount

of the recharged transport fare value) along with the

issuer ID.
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di sabled, for small children, etc.), the IDs of the stops or stations at
whi-ch the passenger using the IC card 5 got on board, the tines of day at
whi ch the passenger got on board, the IDs of the stops or stations at which
the passenger got off, the tines of day at which the passenger got off, and
so on. Such data are retrieved by the IC card termnals 15 and 16. The
retrieved data are transmtted fromthe back end processing server 12 to
the card data processing server 10 over the Internet 18. The IC card
operation conpany 7 adds up and anal yzes the ride history data thus
col l ected so y.oui .dynan ¢ Lve C|f|caII dynanlc surveys
i nvol ve stating F?y %r%%eé%?%SQSQYa a ou ﬁo§g§3n§r888 8¢ category of
passengers starte u3|n the transport fron1mh h st.ops or i ons and got
of f thes?F§ﬁ§p&Pt%' I T&OGROTE T8kt iwE° éﬁ@fﬁ?% é%? statistical
processi ng_may typlcall |nclude periods of time surveyed, tines of day and
days of rekbaxger &FaWﬁP@ﬁttﬁ@r§a§?éﬁ§%%s used the transport, stops or
stations at which the passengers got on board the transport and got off,

t he nunber of PacaepgekBei Rodniedisavedags thavehoppnBsardi ysahées), 44
nunber of passengers with special I1C cards (e. g., welfare pass cards for

t he el desl yhe aneérsirdrebspont flamglsd tdencted tdedia thoearsdnigDs ar e
surveyed only with explicit perm ssion granted by the passengers. The

resul t s sefrvielre 16y narne sinev s ueay plod nitsi liinted thye tdoe dersgiesyldmiy busi ness
operator 6, local shops, and nunicipalities as follows: By grasping the

fl ow andrabbpof-tpdazesgans oildisf tererntopay8 dort htewsalceand Thedi f f erent
time zones of the day along different sections of travel, the transport

busi nesgnheper at payC &heORirafispo rtanaganenls @peirat o NP bisakd ces. This
in turn is expected to inprove conveni ence for the passengers and enhance

ef fici erg¥nkpottafaper al@e%wqttl %@1nlé@owu&gleah@alr@%ataln@n%hetl ne zones, and
days of the week in and t he passengers tend to concentrate serves

t he traggggggggaskggggpgggrgggg ®23$eaNn i nportant basis for dynam cally
wor ki ng out 1ts marketing strategy (e.g., for setting up new shops, for

residential deﬂ§é8@”§ﬂt%he information acquired from the

transport business operator 6 and shops 8, the IC card
operation company 7 manages transport fare discount
points and transport fare values, extracts useful data
from the acquired information in what is known as data
mining, and provides such data to the transport business
operator 6 and shops 8.

The IC card operation company 7 has the card data
processing server 10 that is connectable to the back-end
processing server 12 of the transport business operator 6
and to the PCs 20 of the shops 8 over the Internet 18.

The card data processing server 10 adjusts data on
the number of transport fare discount points issued by

each shop 8 and the transport fare values recharged also
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The | ocal shops can optim ze their inventories of perishable products
(perishabl e foods, unbaked sweets, packed |unches, etc.) upon recogni zi ng
the locations, tine zones, and days of the week in and on which the
passengers are supposed to concentrate. Better 45 optim zation can be
expected if the surveyed results are conbined with weather forecast data.
Know ng the exact | ocations where people concentrate affords sone shops a
viable rule of thunmb by which to select suitable sites for establishing
their branches. For real estate agents involved especially in the

apart ma%t 4 .regxr?:thalsh [ I%Etina%%d’e?cs't ergél%ul%%ve!ﬂpgeﬁdu tthse lg'ylrlae@ C sSurveys
above prdvide exact travel tines ron1specf?|c propeﬁ%les 1o Specific
destinations. The data are valuable i resenting prospectiye custoners

wi th pr o ST SBPESert eSiPor LG S6PSr BFORATSURRG SOEOSTSESRS: esi dent i al
devel opnent in partic%%Fr | ocalities. Thanks to the dynam c_surveys,

muni ci paEo S0 R b 198 Ho RIS MG #RRY s GAUANS Rh2Dut of 1§ he
muni ci pal subsidies for the elderly and the disabled to use public

t r ansporrVerThées JrF&yd8dr d\d-de basic data for allowing the authorities to
budget the subsidies for the next fiscal year. The dynam c surveys above
of fer exact, upheocdadedpfifoPrarE6Aing pespes’ $O0nevémants asefow cost,
i.e., without conducting | abor-intensive traffic flow surveys. The data can
be ref ederteed dopn ttie midiecijatianesate wirtddimpduiram dfHe baad-at ed
policies. 46 The data may be further utilized as a basis for deciding on
sites atndhipcloces sinig depuwtalrd d 2f acid ifidoas tihe thmarfsgante.fadeat follows is a
description of how the so-called data mning is carried out based on

t r anspoidti sicafié tdippdatnidape rRicguikel datom ahd ey SUethdimnseert fare

di scount points are sent fromthe PCs 20 of the shops 8 (local shops as
wel | as cauniedl pRltiat M@aknlyQ el o idrisa HeO eSS sHd rieiyinksover the
Internet 18. The di scount points issued by the |ocal shops and

nuni ci pablelra@®r( i6: @nd RBARPALIS GiftdCishidh @%e Y & ANahYZ68dakRing
user-specific fashion and translated into what is known as a loyalty
programy(f gr ygal RGO @ Hel PRHE S tholp RIMERAHNG LGS 1¢f Services) . From
a privacy protection point of view, perm ssion to utilize user IDs, card

| Ds and I. Lhtor [ [ if L, di t c S must be
obtaine8?F%%§d$§ﬁc§g%r&%$tﬁgeﬁ ecﬁﬁgghgﬁ3§$§bq%%#§%%%g$§ 3%%3 in these

anal yses a%%% tt¥>pit%%l lt%aing%lo'f:@e bh'%‘i teisrge%g%{ra%% 6d%¥15d Osfl'a.ot %e 8week, mont hs,

and yeaPs and i'n whi ch*t'he points wer ssuéd; point issuer |Ds; and
card I Ds. The @%algzed datg Qoutethe ingiéidugl sgogﬁoagdspgbkic
facilities may be ehPioyRati RUPheeREnRRF a8t Pp&RY477CP a
each browse the Web pages using a suitable terminal
connectable to the Internet 18. Browsing the pages
involves first logging on to the card data processing
server 10 by use of a user ID and a password unique to
the transport business operator 6 and to each shop 8.
The specifics of data mining will be described
later in more detail.
Fig. 2 is a schematic view illustrating how the IC
card operation system 1 is run, with the shops 8 issuing

transport fare discount points. Fig. 2 summarizes the
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below. It should be noted that the data are handl ed as personal data and

w I{ not be disclosed to any third party. Fromthe viewpoint of each shop,
the |l arger the nunber of transport fare discount points that a custoner
accunul ated over a given period or the larger the nunber of tines the
custonmer was issued with discount points, the nore inportant that custoner
is for the shop in question. These custoners may be offered such incentives
as preferential invitations to events, fairs, etc., and greater discounts
on subsequent purchases, whereby the favored custoners nmay be retained for

continu tr. . omthe viewpoint of a public facility, the higher
t he freé%@ﬁ%?”&#f%ﬁﬁﬂﬁ%h a user was issued with transport fare discount

poi nts over a givye ri od, the re |ikel he user will becone a repeater
Por usi g the fad: 1 B5oPn S aske; TR frabErbes Buifosd GRASRLRT: foent | ves
such as preferential invitations to events_and greater discounts on the
facilityfUs@FEESS IHerehyl e R RP s s HePYk KNS For repeat ed
usage of the facility. The inventive |IC card operation system 1l discussed
above provi des (heThgl L&ANEEOKE] BHSABCE5t 2§ LOY) 6AGPEATAGeSf or the users
of IC cards 5 48 When using the IC cards 5, custoners naki ng purchases at
t he shopss8iggetI Mitstdiet shap thearfdrigsf gms el nyltrmaus kit Ithe
transport business operator 6. The customers dropping by the shops 8 can

r echar geandangyEorat ifcar eompangs 7ato hdarfprnagoiain aiowi ttheutigsaleémg t he
trouble to go to the offices of the transport business operator 6. In
proportiran to the nunber of reward points accunul ated on their cards, the
custoners can al so get discounts on their purchases at the shops 8. The IC

card hol ders geB)omhanghebf st parthasspobt SeBekll yheopbhat crowdedness on
board as well as traffic congestion as a whole can be eased. Furthernore,

Fzgﬂgohﬁ%sh@‘n@arﬂﬁ)a&lé% dihe ifleHey 10 adididpd el forf dgpddy barrier-free
ﬁnder commission from the transport business operator 6.

(4) In proportion to the amount of purchase by each
customer, the shop 8 writes transport fare discount
points to his or her IC card 5 using the point issuing
apparatus 21.

(5) The shop 8 periodically transmits the issued
point data from the PC 20 to the IC card operation
company 7 over the Internet 18.

(6) The user of the IC card 5 may use transport
(bus, train, etc.) run by the transport business operator
6 by utilizing the transport fare discount points
recharged on the IC card 5. At this point, the IC card
terminal 15 or 16 converts the transport fare discount

points on the ID card together with the issuer ID into a

transport fare value.

29



The 1 C cards also afford their holders snooth transfers between buses and
trains or between other neans of transportation. (2) Advantages for the
transport business operator Wdespread use of the I C cards enhances
conveni ence for passengers and contributes to boosting ridership. On the
bus, the driver is spared the chores of collecting fares in small change
fromthe passengers. The IC card 5 costs | ess than magnetic cards to
mai nt ai n. Dynam ¢ surveys conducted by neans of the I C 49 cards help the
transport business operator to optimze transport service nmanagenent. By
cooperating with. t | ocal shops .and/ qr, municipal.ities in running the IC
card system tﬁg)tggﬁs 5PPSBB§En§§§eo er&fer c%ﬁlgfﬁefﬁpFBdﬁ i %or e peopl e
using the transport. The caqoperation hel ps reduce the cost of setting up

t he bacKEhénhd prddes Pt dm fhildh AFansTaRTR 15D hite Wikscounts on

transport fares. In keeping with the nunber of transport fare di scount

poi nt s PSSk @Sy RURCSRTdpY IHE Y drs f6t tthsuFa1ed dafpfe it ote 36ide ves
conpensati on fromthe shops regardl ess of whether the di scount points have
act ual | pelwver dédnveretredteo Trdreanedl dds. This nmeans that the fares are paid
before the I C card holders use the transport, which inproves the business
operator's casli8f| awsth&i rod dlieth€ mandhb hae IICs catrar ageratéandi vi ded
into a plurality of portions for use with nultiple applications, the card
syst em campae y dadidlyl eextppamfdesh ftdre R0 W appldatatstsis.tHe3) Advant ages for
the local shops and nunicipalities Ofering reward points to custoners

al | ows tthernspealt FeRrs diG@AInt PYie telStHTRIS .dullith ¢ s ikl so obtain
dynam cally surveyed data on their customers SO thanks to the IC card

system Wd RdnRR it eded MtRMdd i3k iATY W R dddfsricanxpect to see
a smal |l er nunber of privately owne
that is billed to the shop 8 together with fees.

(9) The shop 8 pays into the account of the
transport business operator 6 the amount of the fare
billed by the IC cared operation company 7.

Where the IC card operation system 1 is run in the
manner described above, customers can use the means of
transportation run by the transport business operator 6
by exploiting the transport fare discount points on their
IC cards issued upon purchase at the shops 8.

The IC card operation company 7 may compare the
transport fare discount points expended on the transport
with the total number of transport fare discount points
issued by the shops 8, to see at what rate the issued
transport fare discount points have been consumed.

As will be explained later, after the transport

fare discount points accumulated from the shops 8 are
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cars clogging the roads, so that traffic congestion is relieved and

envi ronnental protection pronoted. |ssuing reward points hel ps increase the
nunber of public facility users. The dynamically surveyed data all ow the
authorities to work out nore effective traffic related policies and to
budget traffic-related subsidies in a nore transparent, credible manner.

(4) Advantages for the I C card operation conpany 7 Ofering the IC card
operation service brings fees and rel ated revenues to the IC card operation
conpany 7. Its data mning business allows the conpany 7 to offer the
dynam cal | rveye t ofd_t y Lo i ljents. That.is..wth the card
dat a pr%é{ ssn?%éi g%sr &gg%f%%n fgsrae%] ’V‘étbhoese%@"euﬁ%%l%eug%umvmcifcrFqlhn\é)ésdynan‘i cally
surveyed dat re provided to.the client the, I C_card. operation conmpany 7
can opeﬁgtsélegs%é'ne% (sg‘ﬁ?l iCcats ot e \ﬁeédéﬂe&/i dgf’)e sﬁﬁgt"her nore, the
conpany 7 can.sell or, |l ease the paint .issuing aratuses 21 profitably to
the par SPEHEIN §IHIAT 13160 FITeh & A9t iﬁg%) M t923945 & enbodi nent ~ of
the invention, reward 51 poi nts issued by each shop 8 are recorded to the
| C carda31lothéde s&iomss 8art® Odfrer ddharo His B tSs athdtheapply comonly to
transport fares without interfering in the custonmer |oyalty program of each
shop 8, Purehaselse odr PFiogaictisuogosa dhe hse efarcePEiaas Afstem Al t hough
this enbodi mrent was shown allow ng transport fare values to be recharged on
the | C facd15tfies.using the transport run by the transport business
operator 6, this is not limtative of the invention. Alternatively, the
rechar ged val uBsgmay bes assdhénatanyvoehedepicpdsag. hber thrafpl e, the
recharged val ues may be expended on novie theater adm ssion fees, tel ephone
char gescqetl ppelriat itel eglsaees), ig frtungemtiith aaleeshaipsa sspeci fi c depart ment
store, and di nner coupons of a particular restaurant chain. Wth this
enbodi neakthatrhe ngh@psnd plosTUE alrlae veam@ snunbeg . of pamfbsikesbenwritten to
both the transport fare discount point area 34 and the point sum area 36.

Al ter natbyebyingaghepop may issue different nunbers of points to be
recorded to the areas 34 and 36. Although this enbodi nent was shown havi ng

the | ocal (10) The transport business operator 6 commissions
a shop 8 to recharge transport fare values and assigns an
issuer ID to that shop 8. If the shop 8 has already been
assigned an issuer ID for issuing transport fare discount
points, this issuer ID is appropriated for the purpose.
The transport business operator 6 informs the IC card
operation company 7 of the issuer ID given to the shop 8.

(11) Upon request by a customer, the shop 8 using

the point issuing apparatus 21 recharges a transport fare
value together with the issuer ID on the customer’s ID
card 5. The recharging may be done singly as requested by
the customer, or in the form of an additional transport
fare value corresponding to the change that is not

returned by request to the customer upon purchase at the
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shops issue transport fare discount points as reward points, this is not
limtative of the invention. 52 Alternatively, the reward points may be
converted to sonmething other than the transport fare values. In other

wor ds, any ot her known di scount points nay be converted to transport fare
val ues. There are no constraints on the uses of issued reward points.
(Variation of the Invention) A variation of this invention involves adding
a tel ephone business operator to the I1C card operation system1l. In the
description that follows, like reference nunerals used in the

above-descri hed enbodi ment designate |like or corresponding entities of this
variati 6@°PFi°g. 10 is a schematic view showing an alternative structure of
a storage area 50 on the IC card of the_invention. A private area within
the storage ar4250Th8 BhSBcBeBerhPElG2LAnspBPEMLESeth8l ue area 51 for
accommodating transport fare values and a tel ephone charge value area 52
for ret Zechagaed épposeoctafgaey Malee thuethemspdit the dsmalege area 51 is
structurally and functionally identical to the private area 31 shown in
Fig. 4. IThéroel ¢peoR€ ERartge thal verar @ th? promesisiagbIervea] dghone char ge
val ues that are recharged fox use on | C card-conpatible public tel ephones.
A regi opvedenhef Iadeasnetl 1i8n t he area 52 stores a tel ephone charge val ue
recharged by the tel ephone busi ness operator. Regions identified as OL

t hrough 03 eachl3gconsodat eaadt epephenencbamngenyaiupithat thBeshepcard
operation conpany 7 assigns to each shop 8 under comm ssion fromthe

t el ephoge rBusitResS $eePafakdr +rhfspodt Flre R 1SRORE ntsC HEBhSTIared to
recharge transport fare values are the sanme as those conm ssion to recharge

tel ephopgeghar ge VR USBoHi 8€is BNOPEAVELDE tRE BiahBpeYENrl3:. that

Alternatively, the shops dealing with transport fare values may be

differe@%sfﬁggberted from the transport fare discount points in
step (8) above, that amount is also included in the
billing.

(14) The shop 8 pays into the account of the
transport business operator 6 the amount of the fare
billed by the IC card operation company 7.

When the shops 8 are commissioned to recharge
transport fare values as described above, the transport
business operator 6 can reduce the number of recharging
apparatuses that must be set up solely at its own expense.
The shops 8 gain recharging fees and can expect to
improve their cash flows. The customers can recharge
their transport fare values on their IC cards at local
shops without taking the trouble to go to the offices of

the transport business operator 6.

The IC card operation company 7 may utilize the
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t hose handling tel ephone charge values. A region identified as 1E in the
area 52 stores the sum of tel ephone charge values. A transport fare

di scount point area 53 acconmopdates cunul ative suns of transport fare

di scount points issued by the shops 8, in conjunction with their IDs. A
region identified as 4E in the area 53 holds the sum of discount points
that are converted to a tel ephone charge val ue when expended; a region
identified as 4F in the area 53 retains the sumof discount points that are
converted to a transport fare val ue when consuned. Wien a shop 8 issues

di scount_.ppi nt.s _.using,.its . poi nt_issuing .apparatus 21, these points are
added t & ehrﬁfr%“boerry %atcﬂ soc%gtt?ﬁtrpepdoilnl} Sk tﬁ@ ra}g?‘f)% ¥Hentified by the ID
of that shop.. At. the sane tjng, the region 4E is repl enished by 10 percent
of the FUMBEH G 1 ST PAHIE S GPUn TR IPRYT e pHETE Thab6d val ue), and
the region 4F is _given 90 percent of the nunber of issued points (for use
as a tr&iForary He WL dOr THe SRy PYERIE DPBHr s tithg di scount point's
between the areas 4E and 4F is a default setting which may be altered as
request @& i isHe DYC tdr ¢ 1901 SROT tu ol Inssim e it Ql scamtbamints. The

di scount points accumulated in the region 4F are converted to transport
fare valdags ifient loe tsanmie imgnders andii ttra itrh es eghivae e Sy i el Sdpedi nent . The
di scount points accumulated in the region 4E are converted to a tel ephone
char ge \Balase biars itch @lagaamef oamrerspasig nrheomuertsiner 4/0 dpeaandipeyt fare val ues
That is, when the I1C card hol der places a call using the IC card on an IC
car d=coppaipchsd tiwd ;i ardelmphand,cided inikls ad daphommmteorerts the

di scount points held in the region 4E to a tel ephone charge value at a

pr edet ermicied siale thef aramperticly i e o vl Werarddpddti s case, the
public tel ephone updates only the nunber of discount points held in the

regi on 43R dlsedYRTAtirad Wite MEERIrOfs i SERWY Y Yoy 3yl at ed by
each of the shops 8 55 i nvol ved.
for the elderly and other specific groups of people.

Fig. 4 is a schematic view indicating a typical
structure of a storage area 30 on the IC card 5 of this
invention. The storage area 30 1s bisected into a private
area 31 and a public area 32, the private area 31
retaining a transport fare value, the public area 32
accommodating transport fare discount points.

The private area 31 is made up of two areas: a
transport fare value area 35 for storing transport fare
values on an issuer-by-issuer basis, and a transport fare
value sum area 37 for retaining the sum of transport fare
values. The transport fare value area 35 accommodates
transport fare values together with issuer IDs. This

embodiment has the issuer ID of the transport business

operator 6 set to 00, the issuer IDs of the shops 8 to 01
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When the discount points held in the regi on 4E have been exhausted (i.e.,
reduced to zero), the public tel ephone adjusts the tel ephone charges by
successi vel y expending values first fromthe region 11 and then fromthe
region 01, and so on. As described, this variation of the invention

i nvol ves dividing the above-nentioned storage area 30 of the IC card 5 in
such a manner that the discount points issued by the shops 8 nmay be used
both as transport fare values and as tel ephone charge val ues. Although this
variation of the invention was shown having the IC card 5 carry both

transpor.t val u t R C eV e his,is not limtative
of the itr%lvxféﬁ{efhono.a:J ‘Al SheO[rElnr{:a<':i Sﬂerfycgpor}tq’hee:ﬁia%nso%%éj %}a éuevsaln‘%ﬁ/ 9 retai ned on
the 1C card g; As gﬂpth r alteragktve“ thets qQrage . area 30 ,0of the ICcard 5
my be @ Aided TR o mor BOFRERTY whPAaPeds £8tad G tAEdSFmdFat@emore than two
ki nds of, valuyes. Inplenenting this invention provides, an IC card, an IC
card opéﬁ’éﬁ%%sg’rﬁr%aﬁiﬁ %\0 iSO TR Hppardt P e W RSy appar atus, a
center apparatus, and a billing apparatus whereby data held on the IC card

are enhaWgkey P digitsy £8%-0 FRANR EhR dddpricadisesest- adheC card 56
schene. 57 CLAIMS 1. An IC card conprising: an issuer-specific point area

for stotinggsoani dfiante vadsintared Jpisarvesafed BaYdIIR dmsudrs, the
i ssued points being accumul ated in a manner specifying each of said
cunul at iare ap @antcsrfosia ttiltgy @or rrespoTiditite thdisntpsd wshier ;2= wEmapooi Nt ar ea
for storing a cumul ative anount of said points issued by said point
i ssuer s, faress .i ssued poi nts being accunulated in a manner m ngling all point
i ssuers; and a payable anmobunt area for storing a payable anobunt that may be
paid so as to @hguikeuert bbs afpshdpet 8oara limited to 01 through

03 in the area 35 of this embodiment only for purpose of

simplification and illustration. In practice, the area 35

retains the issuer IDs of all shops 8 at which the IC

card 5 in question has been recharged with transport fare

values.

If an IC card 5 is to be recharged with a transport

fare value for the first time at a given shop 8, the ID

of that shop 8 has not been recorded yet in the private

area 31 of the IC card 5 in question. In such a case, the

point issuing apparatus 21 of the shop 8 generates within

the private area 31 a new region where the transport fare

value is to be recorded in correspondence with the ID of

the shop 8 in question.

The public area 32 is constituted by two areas: a

transport fare discount point area 34 for storing

transport fare discount points on an issuer-by-issuer
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service offered by a specific business operator. 2. An I C card operation
systemutilizing an IC card according to claiml, the systemconprising: a
poi nt issuing apparatus fox issuing points to be stored into at | east one
of said issuer-specific point area and said conmon point area; an adjusting
apparatus for allow ng said business operator to adjust an anount to be
paid using at |east either said points accunulated in said conmon point
area or said payable anmount stored in said payabl e amount area, 58

wherein said cunul ati ve anount of said points in said conmon point area is
convertible into said payabl e ampunt, at,_.a predeterm ned rate;, and a center
appar at F&¥5t fé‘ﬁﬁiariﬂgglr{%es%rﬁ)reera ozféaptcﬁahttpsr‘? SR Dy R bt i ssui ng
apparatus for_storage into said conmon point area, said center apparatus
further S8 Qi RF S he TRR0GHRENEPOFSI AEL S G156 °%GtuPCER TSy 2E8i d poi nt

i ssuers in paynent for said business operator by use of the acquired nunber
of i ssueE®gsH Logethen @ iddy I IP TS rBm TSAERUtERP byh a conput er
used by an I C card operation systemutilizing an IC card according to claim
1, sai d the daredsmsertatfiage sHogamt asing awxmal Tonpadéhoughcghiy out the
steps of: issuing points to be stored into at |east one of said

i ssuer - specidimergoilas dbea Ided Saitthee ahmps foiset areA rchasooyldance wit h
intentions of said point issuers; allow ng said business operator to adjust
an anmourD tamdbecheaild usi ndheatpdisastsum tawya s kol sthaiccuiilradted in sai d
common point area or said payable anount stored in said payabl e anount
area, whemgigatsaied cfurBHaatinte it WfesaidkPaidtcordt itk £@moN poi nt
area is convertible into said payable amount at a predeternmi ned rate; and
acqui ri Rgpddie irurhancyf, PRIMMeY icFs Wad s, Saitt PoidBold thd SIBH NG step for
storage into said common point area, so as to cal cul ate the anmount of

poi nts tR ReRd usbedabYedahndcRBlBbihssuBbani RoPR¥EERLCLAE sai d business
oper at or
decimal place may be accumulated in the point sum area 36.

The transport fare discount point area 34
constitutes an issuer-specific point area that
accommodates the cumulative sum of points issued by each
shop 8 (i.e., point issuer) on a shop-by-shop basis. The
point sum area 36 serves as a common point area that
accumulates the issued points regardless of the
identities of the shops 8.

The IDs of the shops 8 are limited to 2A through 2D
in the area 34 of this embodiment only for purpose of
simplification and illustration. 1In practice, the area 34
retains the IDs of all shops 8 at which the IC card 5 in
question has been issued with points.

If an IC card 5 is to be issued with points for the

first time at a given shop 8, the ID of that shop 8 has
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by use of the acquired nunber of issued points. 4. An I C card operation
system according to claim2, wherein said point issuing apparatus further
conprises a recharging function for rechargi ng said payable anmount in said
payabl e anbunt area; and wherein said center apparatus acquires fromsaid
poi nt issuing apparatus the payabl e amount recharged by said point issuing
apparatus, said center apparatus further calculating the recharged payabl e
anount adjusted to be paid by said point issuers to said business operator
by use of the acquired payable amunt. 5. An I C card operation program
according.to claim3, wherein.th oi nt_,i.ssui n P rth causes said
conput eP%tto%c?glnr )fegﬁtrdteﬁe yéetteﬁno%h%e uarlgllcngarseg‘% ?%éﬂfat){ir@ gﬁ)unt in said
payabl e anougt,area; and whe eig tge adgui%ﬁd Eotn anount cal cul ating step
furt her C@8Ppri 48s WEFH g {RetPayabPeanbiifit PP&Rhat§EHPA t he point

i ssuing step, so as tao cal cul ate the recharged payabl e ampunt adjusted to
be pai d3BPaEALESpEilnPLi $8GeSEoP) & ederadiate ¥4 tdydr &hsr WP lise of the

acqui red payabl e anmount. 60 6. An IC card operation system according to
cl ai m 4ar@Res@i B, NGWo s egaloduWaSingy ttl‘r@élslpélzrl’?ar%é’& [SeiyBlsI v ta Mt sadj ust ed to
be paid by said point issuers to said business operator, said center

appar at asedédubes regegded be gogviedpdndernsa dvipdi rthe dfuerts threom t he anount
recharged by said point issuers. 7. An IC card operation program accordi ng
to cl ai shbp Burnhheuesausnng sai d conputer to carry out the step of
deducting fees to be provided to said point issuers fromthe anount
recharged by sbédscpbbadl bessoersinhenefenehbe ad] Fsyed pothkoagnhust

cal culating step, said conputer cal culates the recharged payabl e anount

adj ust ed st aohe tpandpby ts &atepaiiRicouaTUGI it Hdied WauIitRES TORBRAt Or . 8. An
| C card according to claim1, wherein at |east one of said issuer-specific

poi nt ageacanrd $ai d169GMRA tPOIral stk tivpieapabl e of storing mcro-points
each denoting a value I'ess than one. 9. An IC card according to claim1,

wherein data axgsWstignyt 9-ROHat ead QMR i hsaYChonPeRLl H61RPI Nt
issuing apparatus 21 of the invention writes transport
fare discount points to the IC card 5.

It is assumed that the shop 8 with the issuer ID of
2A counts as one point one percent of the amount of
purchases made by any customer.

If a customer has made a purchase worth ¥2,000,
then the point issuing apparatus 21 adds 20 points, i.e.,
one percent of the purchase, cumulatively to a region
identified as 2A in the transport fare discount point
area while adding the same 20 points to the point sum
area 36 simultaneously.

That is, the point issuing apparatus 21 adds points
of a predetermined percent of purchases made at a shop to

both the transport fare discount point area and the point
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area, said common point area, and said payabl e anmobunt area in non-contact
fashion. 10. A point issuing apparatus for use by an IC card operation
system according to claim 2, the apparatus conprising: 61 poi nt i ssuing
freans for issuing points to be stored into at |east one of said

i ssuer-specific point area and said common point area; issued point count
provi ding neans for providing said center apparatus with the nunber of

poi nts issued for storage into said conmon point area; and accumnul at ed
poi nt presenting nmeans for acquiring and presenting the cunul ati ve anount

of poi nig,J Ssued oy & SRRCI ¢ AY T, ISR J&Ideval, J rom sai d i ssuer

specific point area. 11. A point 1ssuing apparatus-according to claim 10,
further canprising:. rechargi far ,rec i sai,d payabl e anount in
sai d pagéLﬁIceu ﬁcn%%tlné_‘r (eéar%aar?ggroec%girsa&ee é:n}%un%{c%rdg%od‘lnr}:gs r%é%/lr?s for
provi ding said center apparat, ith the rech d payabl.e amount. 12. An
adjustiﬁgegﬁﬁéFaFEQHQQ'5%%?q£fi§$ I Eﬁ%ﬁlgbégggi 538t éfl according to
claim 2, the apparatus conprising: paynent anount acquiring nmeans for
acqui ri A§e&h*&%unt to be paid; and converting neans for converting the
poi nts accunul ated in said commobn point area into said payable anmbunt at a
predet ermi ned Fa®e; 6625 anpehematigi HievnSBPYiARG Re¥nd A&anspPestthe points
corresponding to the acquired anobunt to be paid and deducts the acquired
poi nt s ffrem $aird acHMIDIPIPE Hragmegunamy Whier dinansponthdysdywsise anount
acquired by said converting neans falls short of the acquired anmount to be
pai d, tbeperghersitorisft ald]uss edieduscingd thraorspsaitd feaealliscaovmint area in order
to adjust said amobunt to be paid.
points retrieved from the IC card 5.
When a passenger boarding a bus or a train adjusts
the transport fare using the IC card 5, the IC card
terminal 15 or 16 deducts the points corresponding to the
fare from the point sum area 36 of the public area 32. 1In
such a case, the IC card terminal 15 or 16 never deducts
points from the transport fare discount point area 34.
Illustratively, the points issued by each shop 8
may be converted to transport fares on a yen-per-point
basis. The same point-to-yen conversion rate is applied
to all participating shops 8.
When a passenger using transport is to adjust a
fare of ¥100 using the IC card 5, the IC card terminal 15
or 16 deducts 100 points from the point sum area 36.
Nothing is added to or subtracted from the transport fare

discount points in the transport fare discount point area

34.
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13. A center apparatus according to claim2, further conprising presenting
means for calculating a billed anmount to be paid by said point issuers to
sai d busi ness operator by use of the nunber of points issued by said point
I ssuing apparatus and the recharged payabl e anount, said presenting neans
further presenting the calculated billed amunt to said point issuers. 14.
A center apparatus according to claim 13, wherein fees to be provided to
sai d point issuers upon addition of points by said point issuing apparatus
are deducted fromsaid billed amount cal cul ated. 15. A center apparatus

according to claim13, . rein_said ustr ratus further conpri ses
hi story accesséﬁgg%ﬁgﬁéggﬁfc raﬂﬁgﬁrga% ﬁggg§§ §t §ogng Fo?é&e area of
said | C card when | C c?{d i s used fo T either wites to or
reads fEEREDSES ya & OF3 theypogd it 1i{ugt aof ny BfoGuErd atiyeser vi ces
pur chased fronrsard busi ness operator; and wherein said center apparatus
furt her SEBmMBEi $ESNERCE tnififitify HESAUD th RAHFH PSR SO & FroviaRthg sai d
busi ness operator with information resulting fromdata mning of said
hrstoryua@%@mﬂéﬁ-ﬁw $died 16 $2310) SaccEBSi A§ FaaAsS EbusAaBilPWenghappar at us
conprising recharged anmount acquiring neans for acquiring froman |IC card
an anoupccuaciatged tanspogdh fegien g ismspardt 7 ias sartcadd tdcgysumeda payabl e
anount stored on said I C card, said payabl e anpbunt being used to acquire

ei t her ahpledkerpdnga iservitc shemoermeila ta vieussure s dpereparr thaaineg | nst al | ed
said recharging apparatus is billed for the recharged anount acquired m nus
fees todhecpuot gedntte peird shiep Mess operator. 64 .AS A AAA(.A(.Ay.A
CACA LA (LAY, AU Ae. Ae A Y. Ae. Aly. A

y. A@. Ae. AU. Aerfg. . ANL A . Alefalid AiewAiAeubdY rA@ AgAROAYaAS. Ay. A .. A Ay.
Ay. A A A(Y. Ay. Aa. A{. Ay. Ae. A(e. Ay. Ay. AS. A{Sy. Ay. A y. Ae. Ay. ANy. Aae. A(. A. Aus
#HX1gA e BWAispwagbXkcalc akhsakelcadi®y the IC card 5 where th

a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca]c<a]c
a] cPa] calimpdkDbfDpoRnts stored in the point sum area 36 of the
card falls short of the fare.
If an attempt to deduct the sum of transport fare
discount points from the transport fare fails because of
a point shortfall, then the IC card terminal 15 or 16
deducts the entire transport fare from the fare value
held in the private area 31.
Specifically, the IC card terminal 15 or 16 deducts
the transport fare from both the region identified as 00
(i.e., area in which the transport fare value is
recharged by the transport business operator 6) and the
region identified as 1F (i.e., area in which the sum of
transport fare values is stored). If the transport fare

value in the region 00 falls short of the fare, then the

shortfall is deducted from the fare value held in the
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In that case, the IC card terminal 15 or 16 writes
a deficit of ¥1,000 to the regions identified as 00 and
1F. When the passenger later recharges the transport fare
value by ¥3,000 on the recharging apparatus 14, the
actual transport fare value written to the regions 00 and
1F is ¥2,000 each.

Alternatively, a deposit may be set aside in
advance. Any deficiency may be deducted from that deposit
instead of having a minus value written to the IC card 5.

In this case, the user of an IC card 5 purchases
the card that covers the deposit as well. Any amount
short of the transport fare is deducted from the deposit.
The deductions are replenished when the transport fare
value is later recharged. The deposit will be returned to
the user when the IC card is eventually surrendered.

Fig. 9 is a flowchart of steps in which the IC card
terminal 15 adjusts a transport fare using the IC card 5.
The IC terminal 16 operates in the same manner as the IC
terminal 15.

When a passenger adjusts the fare of a bus or a
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The IC card terminal 15 then gain access to the
storage area 30 of the IC card 5, acquires the total
transport fare value from the transport fare value sum
area 37, and obtains the sum of transport fare discount
points from the point sum area 36. The IC card terminal
15 converts the sum of transport fare discount points to
a transport fare value at a predetermined rate, and adds
the converted value to the previously acquired fare value
so as to find the total transport fare value retained on
the IC card 5.

The IC card terminal 15 then compares the total
value with the transport fare (in step S135).

If the total transport fare value is judged to be
smaller than the transport fare (™No” in step S15), then
the IC card terminal 15 expends the total value on the
transport fare and records the shortfall as a negative
value to the regions identified as 00 and 1F (in step
S50) .

If the total transport fare value is judged to be

larger than the transport fare (“Yes” in step S15), then
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10 @ s18¥%ab8por+lFUurdd ((yeS¥0%n step S20), then the IC card
terminal 15 deducts the points equivalent to the fare
from the region 4F for adjustment (in step S25).
If the amount converted from the sum of transport
fare discount points is judged to be smaller than the
transport fare {(“No” in step S20), then the IC card
terminal 15 determines whether the actual transport fare
is smaller than the fare value held in the region 00 (in
step S30).
If the transport fare value retained in the region
00 is judged to be larger than the transport fare (“Yes”
in step S$30), the IC card terminal 15 deducts the
transport fare value equivalent to the actual fare from
the regions 00 and 1F each (in step S35).
If the transport fare value stored in the region 00
is judged to be smaller than the actual transport fare,

the IC card terminal 15 expends first the fare value held

in the region 00 on the transport fare and then the fare
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value retained in the region 01 to make up for the
shortfall (step S40).

The IC card 15 then determines whether the whole
transport fare has been adjusted using the transport fare
value (in step S45). If there is a deficit (“No” in step
S45), the IC card terminal 15 attempts to compensate for
it using a transport fare value held in a region
identified by the next ID number. Steps 5S40 and S45 are
repeated until the fare is adjusted.

When the fare has been adjusted and paid for (“Yes”
in step S45), the IC card terminal 15 substitutes the
adjusted transport fare value for the current value in
the transport fare value area 35, and deducts the fare
from the transport fare value retained in the region
identified as 1F (in the transport fare value sum area
37).

Described below is how data mining is carried out
using ride history data. First, ride history data are
gathered as follows:

The private area 31 on the IC card 5 accommodates
not only transport fare values but also other data such
as ride history data.

The ride history data may illustratively include a

card ID, a special card ID (for the aged, for the
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disabled, for small children, etc.), the IDs of the stops
or stations at which the passenger using the IC card 5
got on board, the times of day at which the passenger got
on board, the IDs of the stops or stations at which the
passenger got off, the times of day at which the
passenger got off, and so on.

Such data are retrieved by the IC card terminals 15
and 16. The retrieved data are transmitted from the back-
end processing server 12 to the card data processing
server 10 over the Internet 18.

The IC card operation company 7 adds up and
analyzes the ride history data thus collected so as to
carry out dynamic surveys.

Specifically, dynamic surveys involve statistically
processing data about how many and what category of
passengers started using the transport from which stops
or stations and got off the transport at which stops or
stations.

Parameters of the statistical processing may
typically include periods of time surveyed, times of day
and days of the week at which the passengers used the
transport, stops or stations at which the passengers got
on board the transport and got off, the number of

passengers involved, average travel times (distances),
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noted that the card IDs are surveyed only with explicit
permission granted by the passengers.

The results of the dynamic surveys may be utilized
by the transport business operator 6, local shops, and
municipalities as follows:

By grasping the flow and ebb of passengers on
different days of the week and in different time zones of
the day along different sections of travel, the transport
business operator can optimize management of its
transport services. This in turn is expected to improve
convenience for the passengers and enhance efficiency in
transport operation. Knowing the locations, time zones,
and days of the week in and on which the passengers tend
to concentrate serves the transport business operator 6
as an important basis for dynamically working out its
marketing strategy (e.g., for setting up new shops, for
residential development).

The local shops can optimize their inventories of
perishable products (perishable foods, unbaked sweets,
packed lunches, etc.) upon recognizing the locations,
time zones, and days of the week in and on which the

passengers are supposed to concentrate. Better
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For real estate agents involved especially in the
apartment-rental market and residential development, the
dynamic surveys above provide exact travel times from
specific properties to specific destinations. The data
are valuable in presenting prospective customers with
promising properties for rent or for pursuing successful
residential development in particular localities.

Thanks to the dynamic surveys, municipalities are
able to determine what has actually come out of the
municipal subsidies for the elderly and the disabled to
use public transport. The surveys provide basic data for
allowing the authorities to budget the subsidies for the
next fiscal year.

The dynamic surveys above offer exact, up-to-date
information on people’s movements at low cost, i.e.,
without conducting labor-intensive traffic flow surveys.

The data can be referenced by the municipalities in

working out traffic-related policies.
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processing server 10 over the Internet 18.

The discount points issued by the local shops and

municipalities (i.e., by public facilities) may be

analyzed in user-specific fashion and translated into

what is known as a loyalty program (for gaining more

repeaters for purchasing goods or services). From a

privacy protection point of view, permission to utilize

user IDs, card IDs and other information identifying

those holding the cards must be obtained in advance from

the IC card holders.

Parameters used in these analyses may typically

include the times of day, days of the week, months, and

years at and in which the points were issued; point

issuer IDs; and card IDs.

The analyzed data about the individual shops and

public facilities may be employed in the manner described
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It should be noted that the data are handled as
personal data and will not be disclosed to any third
party.

From the viewpoint of each shop, the larger the
number of transport fare discount points that a customer
accumulated over a given period or the larger the number
of times the customer was issued with discount points,
the more important that customer is for the shop in
question. These customers may be offered such incentives
as preferential invitations to events, fairs, etc., and
greater discounts on subsequent purchases, whereby the
favored customers may be retained for continued patronage.

From the viewpoint of a public facility, the higher
the frequency with which a user was issued with transport
fare discount points over a given period, the more likely
the user will become a repeater for using the facility in
question. These users may be offered incentives such as
preferential invitations to events and greater discounts
on the facility use fees, whereby the favored users may
be retained for repeated usage of the facility.

The inventive IC card operation system 1 discussed
above provides the following major advantages:

(1) Advantages for the users of IC cards 5
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can also get discounts on their purchases at the shops 8.

The IC card holders get on and off the transport
smoothly so that crowdedness on board as well as traffic
congestion as a whole can be eased.

Furthermore, using the IC cards allows the elderly
to adjust their fares in barrier-free fashion.

The IC cards also afford their holders smooth
transfers between buses and trains or between other means
of transportation.

(2) Advantages for the transport business operator

Widespread use of the IC cards enhances convenience
for passengers and contributes to boosting ridership. On
the bus, the driver is spared the chores of collecting
fares in small change from the passengers.

The IC card 5 costs less than magnetic cards to

maintain. Dynamic surveys conducted by means of the IC

49



10, s$410% & ()-, Y't10% & ()-,S 10% & ()-9LnL0% & () -, 3nL0% & ()- @

10% & ()-n"\ dEbC

10, 010% & ()-S. 10% & ()- & @O0% & ()-,*@0% & ()- (GLO% & () - & &10% & () - 5KNO
PQIYNC 10 10/ 10/ 10/;

10% & ()-910% & ()-610% & ()-4s10% & () -, 210% & () - Q4 dEYNC 10

@LOY% ()-910% ()-SA0% ()-@, 10%& ()-S 10%& ()-L10% ()-{Qg dEYNC 10 ,vy
"109& () - @ @O () - 9YL09%& () - @ELOYR () - @10 () - @510%&' ()- JAEYNC 10
,z10% ()-@ 109 ()-,( 10% ()-, &L0% ()-, $t10% ()-1" 10% ()-S"dEYNC 10

, 9109%& 6210% 4 QY& 0%&' 010%& = e "o&' (bbC
10, 10%3@3653 Q'éwéé? SOEE afbﬁ%éf ]b Ak ST ‘%ﬁgﬁotol qg‘ﬂ(}'&%ée() / : kKdEbC
10, 31098& () -Z109B&' ().-109B& ( 10%B&'&) 10%B&' 31Q%B&' ) - RndEbC
100s10t%£§&a®SP0r1t0(ﬁé§ Bee é‘!?é@ﬁ&“{e)nbw B Aé&'oé’)‘arét i‘@%‘g&t&‘) 20988 () - JAYNC
10 10B 10B 10B; 1098B& () -810YB& ()-6 109B& () - 410%B&f() 2z 109B& ()-' _dEYNC
10 10% H& a(ﬂ)@z /PR iOiPalddhiee (1 frrovRing (Yheld% K& Y3 - UJEYNC 10
y 1096h&f() sl 10% h& ()-Y10% h& ()-S10% h& ()-9f 10% h& ()-3 10%
h& () - - XVGEENG Xhe ItrEmsSpet) PuEinas® (ORYrEI%Ih& N -eRvEb H& () - $10%
h& ()-"@0% h& ()-1d,\dEYNC 10 9y10% h& ()-610% h& ()-410% h& () - 2ML0%
h&' () - 0@%nhé&iore peb@leh&s(ina thebb@reEkdoh UL () - GL0% U& () - 10%
U& ()-,z10% U& ()- 10 h
The cooperation helps reduce the cost of setting up
the back-end processing system, which translates into
more discounts on transport fares.
In keeping with the number of transport fare
discount points issued by the shops, the transport
business operator receives compensation from the shops
regardless of whether the discount points have actually
been converted to fare values. This means that the fares
are paid before the IC card holders use the transport,
which improves the business operator’s cash flows.
Since the IC card 5 has its storage area divided
into a plurality of portions for use with multiple
applications, the card system can be readily expanded for
future applications.
(3) Advantages for the local shops and
municipalities
Offering reward points to customers allows the

local shops to gain more customers. The shops can also

obtain dynamically surveyed data on their customers

50



10 h 10 h; 10% h& () - 2kF{dEbC 10, F10% U& ()-, 10% U& ()-, &10% U& () - 10%
U&-() -, T10% U& ()-10% U& () -{ QdEbC 10(F10% U& ()-y&@L0% U& () - s$10%

U& ()-Y'z 10% U& ()-f 10% U& ()-Lg1l0% U& () - SAEbC 10410% U& () - 2: 10%
U& ()-0 10% U& ()-.- 10% U& ()-,10% U& ()-*10% U& ()-/il mobC

10y: 10%& ()-ys10%& ()- 10 U 10 U 10 U; 10% U& ()-9 10% U& ()-6" 10%
U& ()-JdEbC 10&810%& ()-y' 109%& ()-f 109%&' ()-f109%& ()-f:109%&' ()-
109%& () - 0j dEbC 10& $10%& ()-SY"10%& ()-fS 10%& ()-f910%&' ()-f3f
109& () - flO%&' ()- N4rrdEbC 10@10%& ()-S. 10%& ()-@ 10%& ()- S*f
109%&' () - 0%&' %&' CL nt' #$%YNC 10 10 10 10

109%& () - TR~ S2109%& () - % <vdEYNC 10

With the IC card system in place, municipalities
can expect to see a smaller number of privately owned
cars clogging the roads, so that traffic congestion is
relieved and environmental protection promoted.

Issuing reward points helps increase the number of
public facility users. The dynamically surveyed data
allow the authorities to work out more effective traffic-
related policies and to budget traffic-related subsidies
in a more transparent, credible manner.

(4) Advantages for the IC card operation company 7

Offering the IC card operation service brings fees
and related revenues to the IC card operation company 7.
Its data mining business allows the company 7 to offer
the dynamically surveyed data profitably to its clients.

That is, with the card data processing server 10
run as a Web server through which the dynamically
surveyed data are provided to the clients, the IC card
operation company 7 can operate as an ASP (application
service provider).

Furthermore, the company 7 can sell or lease the
point issuing apparatuses 21 profitably to the
participating local shops and municipalities.

With this embodiment of the invention, reward
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5. These points are converted to discounts that apply
commonly to transport fares without interfering in the
customer loyalty program of each shop 8, i.e., the
original purpose of the reward point system.

Although this embodiment was shown allowing
transport fare values to be recharged on the IC card 5
for using the transport run by the transport business
operator 6, this is not limitative of the invention.
Alternatively, the recharged values may be used for any
other purpose.

For example, the recharged values may be expended
on movie theater admission fees, telephone charges (of
public telephones), gift certificates of a specific
department store, and dinner coupons of a particular
restaurant chain.

With this embodiment, the shops 8 issue the same
number of points to be written to both the transport fare
discount point area 34 and the point sum area 36.
Alternatively, each shop may issue different numbers of
points to be recorded to the areas 34 and 36.

Although this embodiment was shown having the local
shops issue transport fare discount points as reward

points, this is not limitative of the invention.
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something other than the transport fare values. In other
words, any other known discount points may be converted
to transport fare values. There are no constraints on the

uses of issued reward points.

(Variation of the Invention)

A variation of this invention involves adding a
telephone business operator to the IC card operation
system 1. In the description that follows, like reference
numerals used in the above-described embodiment designate
like or corresponding entities of this variation.

Fig. 10 is a schematic view showing an alternative
structure of a storage area 50 on the IC card of the
invention.

A private area within the storage area 50 is
bisected into a transport fare value area 51 for
accommodating transport fare values and a telephone
charge value area 52 for retaining telephone charge
values.

The transport fare value area 51 is structurally
and functionally identical to the private area 31 shown
in Fig. 4.

The telephone charge value area 52 contains
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identified as 01 through 03 each accommodate a telephone
charge value that the IC card operation company 7 assigns
to each shop 8 under commission from the telephone
business operator. In Fig. 10, the shops 8 commissioned
to recharge transport fare values are the same as those
commission to recharge telephone charge values (i.e.,
shops with IDs 01 through 03). Alternatively, the shops
dealing with transport fare values may be different from
those handling telephone charge values.

A region identified as 1E in the area 52 stores the
sum of telephone charge values.

A transport fare discount point area 53
accommodates cumulative sums of transport fare discount
points issued by the shops 8, in conjunction with their
IDs. A region identified as 4E in the area 53 holds the
sum of discount points that are converted to a telephone
charge value when expended; a region identified as 4F in
the area 53 retains the sum of discount points that are
converted to a transport fare value when consumed.

When a shop 8 issues discount points using its
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apportioning discount points between the areas 4E and 4F

is a default setting which may be altered as requested by
the IC card holder upon issuance of discount points.

The discount points accumulated in the region 4F
are converted to transport fare values in the same manner
as with the above-described embodiment.

The discount points accumulated in the region 4E
are converted to a telephone charge value in the same
manner as in conversion to transport fare values. That is,
when the IC card holder places a call using the IC card
on an IC card-compatible public telephone, the public
telephone converts the discount points held in the region
4E to a telephone charge value at a predetermined rate
before expending the converted value. In this case, the
public telephone updates only the number of discount
points held in the region 4E and leaves intact the number

of discount points accumulated by each of the shops 8
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When the discount points held in the region 4E have
been exhausted (i.e., reduced to zero), the public
telephone adjusts the telephone charges by successively
expending values first from the region 11 and then from
the region 01, and so on.

As described, this variation of the invention
involves dividing the above-mentioned storage area 30 of
the IC card 5 in such a manner that the discount points
issued by the shops 8 may be used both as transport fare
values and as telephone charge values.

Although this variation of the invention was shown
having the IC card 5 carry both transport fare values and
telephone charge values, this is not limitative of the
invention. Alternatively, other kinds of values may be
retained on the IC card 5.

As another alternative, the storage area 30 of the
IC card 5 may be divided into more than two areas so as
to accommodate more than two kinds of values.

Implementing this invention provides an IC card, an
IC card operation system, a point issuing apparatus, an
adjusting apparatus, a center apparatus, and a billing
apparatus whereby data held on the IC card are enhanced

in value so as to promote widespread use of an IC card

56



()-:10% U& ()-Bv$\ dEg\ = 10/!.10% U& ()-, F10% U& ()-* 10% U& ()-1( 10%

()-f& 10% U& ()-"$10% U& ()-0_dE:/ 10 U 10 U 10% U& () - 8f 10% U& () - 610%
()-4310% U& ()-2f 10% U& ()-010% U& () -+ xY:/ 10

U, 1098& () -, 1098& () -, 41098& ()-, 1098B& ()-1098B& ()- MLOYBE ()- 10 USodE: /

10 U, S 1098& () -, L1098B& () - F1098& ()-,, 1098& () -, &109B& () -- 1098& ()-0_

dE:/ 10 U, , 109B& ()-*109B& ()-( 109B& ()-y&Z10%B& ()-s$109B& () - Y"

1098& ()- AzCdE:/ 10

U, 91098& () - 6g109B& ()-4z109B& () -2 1098B& () - 01098& () -. 1098B& () - CFGH %C

10 U, 1098& ()-, 1098& ()-,:1098& ()-,t1098& ()- 10B 10B 10B;

109B& () bC 10 UF 1098B& ()- @O0Y%B& ()-9 1098& ()-,

1098& () - 1098B& () -, 1098& () - 80J{ dEbC 10

U&I
U&l
U&l

57



U(109B& ()-&109B& ()-$: 109B& ()-1"109B& ()-,f 109B& ()- " 109B& () - {$3bdEbC
10 M4109B& () -2109B&' () -0&109B& () -. 109B&' ()-, 109B& ()-* 109B& ()-b"bC 10
Ul0% & ()-S310% & ()- 10B 10B 10B; 10%B& () -9109B& ()-6109B& ()-" X adEbC 10
U® 10% & ()-,310% & ()- 10% & ()-@L10% & ()- B@10% & ()- @10% & () - a(adEbC
10 U@ 10% & ()-,"mO0% & ()-f
10% & ()-9 10% & ()- @10% & () - @dl0% & () - 4kdEbC 10
U 010% & ()-,.t10% & ()-,,t10% & ()-,*10% & ()-(10% & ()-, &M 0% & () - Cqt uvw
dYNC 10 U 10/ 10/ 10/;
1096&f()-9nﬂ096&f()-631096&f()-41?%%@%%?-21096&f()-mFﬁdEYNC 10 U
MO% & ()-@O0%W & ()- BLOU & ()-@ ()-@10% & ()-,10% & ()-/ddEYNC 10
U,y&@0% & ()-s$10% & ()-,1"t10% & ()-f 10% & ()-, 10% & () -,
109 () - dvKydEYNC 10 U 2310% & ()-010% & ()-,.t10% & () -,
10% & ()-*10% & ()-,(_10% & ()-yNknbC 10 Uglo9B& ()- 10/ 10/ 10/;
10% & () -910% &- ()An 6% 00480 (§RAA0YE B9 ) - NdddEnDC 10 ULLOYB&' () - f
MLOYB&' () - GLOYB& ()-,z 109B& ()- 10%B& ()-,10%B& ()-d ?rdEnbC 10
an issuer-specific point area for storing
cumulative amounts of points issued by point issuers, the
issued points being accumulated in a manner specifying
each of said cumulative points for the corresponding
point issuer;
a common point area for storing a cumulative amount
of said points issued by said point issuers, the issued
points being accumulated in a manner mingling all point
issuers; and
a payable amount area for storing a payable amount
that may be paid so as to acquire either a product or a
service offered by a specific business operator.
2. An IC card operation system utilizing an IC
card according to claim 1, the system comprising:
a point issuing apparatus for issuing points to be
stored into at least one of said issuer-specific point
area and said common point area;
an adjusting apparatus for allowing said business
operator to adjust an amount to be paid using at least

either said points accumulated in said common point area

or sald payable amount stored in said payable amount area,
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a center apparatus for acquiring the number of
points issued by said point issuing apparatus for storage
into said common point area, said center apparatus
further calculating the amount of points to be adjusted
by said point issuers in payment for said business
operator by use of the acquired number of issued points.

3. An IC card operation program executed by a
computer used by an IC card operation system utilizing an
IC card according to claim 1, said IC card operation
program causing said computer to carry out the steps of:

issuing points to be stored into at least one of
said issuer-specific point area and said common point
area in accordance with intentions of said point issuers;

allowing said business operator to adjust an amount
to be paid using at least either said points accumulated
in said common point area or said payable amount stored
in said payable amount area, wherein said cumulative
amount of said points in said common point area is
convertible into said payable amount at a predetermined
rate; and

acquiring the number of points issued in said point
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issuing step for storage into said common point area, so
as to calculate the amount of points to be adjusted by
said point issuers in payment for said business operator
by use of the acquired number of issued points.

4. An IC card operation system according to claim
2, wherein said point issuing apparatus further comprises
a recharging function for recharging said payable amount
in said payable amount area; and

wherein said center apparatus acquires from said
point issuing apparatus the payable amount recharged by
said point issuing apparatus, said center apparatus
further calculating the recharged payable amount adjusted
to be paid by said point issuers to said business
operator by use of the acquired payable amount.

5. An IC card operation program according to claim
3, wherein the point issuing step further causes said
computer to carry out the step of recharging said payable
amount in said payable amount area; and

wherein the adjusted point amount calculating step
further comprises acquiring the payable amount recharged
in the point issuing step, so as to calculate the
recharged payable amount adjusted to be paid by said
point issuers to said business operator by use of the

acquired payable amount.
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6. An IC card operation system according to claim
4, wherein, upon calculating the recharged payable amount
adjusted to be paid by said point issuers to said
business operator, said center apparatus deducts fees to
be provided to said point issuers from the amount
recharged by said point issuers.

7. An IC card operation program according to claim
5, further causing said computer to carry out the step of
deducting fees to be provided to said point issuers from
the amount recharged by said point issuers when, in the
adjusted point amount calculating step, said computer
calculates the recharged payable amount adjusted to be
paid by said point issuers to said business operator.

8. An IC card according to claim 1, wherein at
least one of said issuer-specific point area and said
common point area is capable of storing micro-points each
denoting a value less than one.

9. An IC card according to claim 1, wherein data
are written to and read from said issuer-specific point
area, said common point area, and said payable amount
area in non-contact fashion.

10. A point issuing apparatus for use by an IC
card operation system according to claim 2, the apparatus

comprising:
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issued point count providing means for providing

said center apparatus with the number of points issued

for storage into said common point area; and

accumulated point presenting means for acquiring

and presenting the cumulative amount of points issued by

a specific point issuer upon retrieval from said issuer-

specific point area.

10

11.

A point issuing apparatus according to claim

, further comprising:

recharging means for recharging said payable amount

in said payable amount area; and

recharged amount providing means for providing said

center apparatus with the recharged payable amount.

12.

An adjusting apparatus for use by an IC card

operation system according to claim 2, the apparatus

comprising:

payment amount acquiring means for acquiring an

amount to be paid; and

converting means for converting the points

accumulated in said common point area into said payable

amount at a predetermined rate;
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paid, then the shortfall is deducted from said payable
amount area in order to adjust said amount to be paid.

13. A center apparatus according to claim 2,
further comprising presenting means for calculating a
billed amount to be paid by said point issuers to said
business operator by use of the number of points issued
by said point issuing apparatus and the recharged payable
amount, said presenting means further presenting the
calculated billed amount to said point issuers.

14. A center apparatus according to claim 13,
wherein fees to be provided to said point issuers upon
addition of points by said point issuing apparatus are
deducted from said billed amount calculated.

15. A center apparatus according to claim 13,
wherein said adjusting apparatus further comprises
history accessing means which, upon gaining access to a
storage area of said IC card when said IC card is used

for payment, either writes to or reads from said storage
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area a history of any products and services purchased
from said business operator; and

wherein said center apparatus further comprises
data mining result providing means for providing said
business operator with information resulting from data
mining of said history acquired by said history accessing
means.

16. A billing apparatus comprising recharged
amount acquiring means for acquiring from an IC card an
amount recharged by a recharging apparatus as an addition
to a payable amount stored on said IC card, said payable
amount being used to acquire either a product or a
service;

wherein a business operator having installed said
recharging apparatus is billed for the recharged amount
acquired minus fees to be provided to said business

operator.
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