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16 March 2006 DESCRTIPTION- IC CARD AND-| C. CARD CﬁERATICN SYSTEM 'TECHNICAL
FI ELD The present invention relates to an. IC card an | C 1&Rafchaqoeesat i on.

'system . a point issuing appar atus, an adjusting apparatus, a center

apparatus, and a.billing, ~apparatus. NMore particularly, the invention
relates to an |1C card, an IC card operation system a point issuing

_appar atus, an adjusting apparatus, a center apparatus, .and a billing

apparatus whereby reward points are issued for purchases nmade at specific
shops so that the accumul ated poin é&%&be converted to an anmount payabl.e
for transportation fares. BACK _ ent years have seen w despread
acceptance of IC. cards wth storage areas for accommodati ng diverse ki nds
of information witten to and read from:the suitable areas. One application

of such IC cards, taking advantage of -‘their capability for data storage
and retrlﬁgaFARDlﬁ@BI@@scﬁgBo@HEg§T€p§n§ﬁ§ﬂﬁMfare val ues (a sort of :
el ectronic noney) to the cards for use by passengers in.16 March 2006 _
adj usting bus fares. The scheme works as follows: the platformof each bus
is equipped with a fare box device for MW|t|ng and

TECHNICAL FIELD

The present invention relates to an IC card, an IC

card operation system,. a:point issuing apparatus, én_

adjusting apparatus, a center apparatus, and a billing: | o

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,

cand a billing apparatus whereby reward points are issuéd

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 w1despread acceptance of.IC_
cards with storage areas for accommodatlng diverse kinds
of lnformatlon written to and read from the suitable
areas. Onc.application cf such IC cards, taking advantage
of their capability for data storage and retrieval;
icvolvcs recording trancport fare values (a soit of

electronic money) to the .cards for use by passengers in




reading data to and from|C cards. \Wen a passenger~of the bus holds up
“hi.s .or her ICcard to the fare box devicey " the-device retiiMachf20l06 val ue
fromthe card in .non-contact fashion andg#adjusts the passenger's fare by
'deducting it fromthe retrieved value of the 1C card and updating the

remai ning fare val ue. Wen rechargi ng the. fare value on the IC card, each:
user pays an increased anount to the bus- conpany or |ike Dbusiness operator
" to have the I1C card recharged with a fare val ue corresponding to the paid
amount. Every tinme a passenger gets on and off the vehicle, the fare box

devi ce acguiuesihbepRassargar’ s ride history data by witing and reading
‘such data as the bus stop and the tinme at which the passenger got on,

[ ho-bus SLop AnndNechLfe @b-edl e o1 pAssenge’ 98 ok, o8 .yl OCZPSS

fromthe card. Wen passengers ave their ares atl jus

t he recei n [ p gers fo and . from.the vehicle becones
~ nore effrgkggggt%gﬁggéga Qgt%ta ?%e sang tﬁrécetﬁgrbﬁggéﬁgﬁﬁgy“ﬁagoggqurre
cards an rc

statistioarPyehloRate Fhoth, TrREaIEate e i
I t dj ust sengers' fares using I C cards t he bus
ggﬁ;:;;oggs? EH gaégﬁogﬁ g?ca d&ystenrasdaho the fare box '

device, the device reads a fare value from the card in
‘noa—contact fashion and adjusts the passenger’s fare by'

deducting it from the reﬁrieved'value'of the IC card and
.updaéing the remainihg fare wvalue.

When recharging the fare‘value on the IC card; each
user pays an increased amount to the bus company or 1like
business operator to have the IC card recharged with a
fare value corresppnding 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 ﬁriting and reading‘such data as the bus stop and
the ﬁime at which the passenger get on} the bus stop and
the time at which thelpassenger got off, etc., to and
from the cara.

When passengers have fheir fares adjusted using IC
cards, the receiving and releasing of passeﬁgers 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




-~ card system 16 March 2006 DI S

“.conprising: an issuer-s

ObVIOUS precondltlon The I C card system generalhy expensi ve, conpri ses:
a fare box device-furnished on board each bus a rechar gil@¢laagp2008t us Set”

.up at each business office (a- machine f'o¥ r'echarging fare values on IC °

cards); and a data processing appar at us t hat connects these apparatuses
online or offline for data processing purposes I f the recharging
apparatuses are run only by the .bus_corpany, the cost for installing and
mai nt ai ni ng the apparatuses can be”perceived as particularly high from
the conpany's viewpoint. Wth only a limted nunber of |ocations avail able

for settisgaupsaisedlly pitkeysOfthd eharigidRD RRRArAMSAHsdfeRassengers

who decide to use the I C cards can be inconveni enced considerably. It is

‘'t hereforeuvae abj esls @bekﬁglgﬁgsent invention to overcone the above and
~other deficiencies of the prior art and to provide an | C card operation

system and rel ai o 2QHEPEBNL K QEtLEEsEIsB?EE g F%%e' NG9 Ct on, gl .an 1 C

n acc ance mnfh a

first. ashest Shs! BErPLASeRis NKRNLAL: LRCTE: LS B QYded 1.6 card

ic point area for storin cunulbat e anounts of

poi nt's '5839!oﬂ¥ PQEBBndﬁ%ﬂ%ES the issued points being accunulated in a
manner of speci ng g -

The IC card system, generally expensive, comprises:
a fare box'device_furnished on board each bus; a
.récharging apparstus_set up at each business office (a-
machine for rechsrging fafe vslues on IC cards); and a
data processing apparatus that connects these apparatuses
'inine or offline for data processing purposes.
if the recharging apparatuses are ruﬁ only by the
-bus company, the cost for installing and maintaining the
aﬁparatuses can be perceived as particularly high from
the company’s viewpoint. Wifh only a limited number of
locations.available for setting up a small nuﬁber.of~
fecharging apparatuses, the passengers ﬁho decide to use
the IC.cafds can be inconvenienced'considerably.
It is.therefore an object of the present invention
.to oversome the,above and other deficiencies of the prior
art and to provide an IC card operatisn‘system'and
related equipment for facilitating the introduction of an

IC card system.




each of said cunulative points for the corresponding point issuer; . a
common point area for storing a cumul ative anount of saitb Barait2006ssued by
said point issuers, the issued points being accunulated in a manner

wi t hout - di sti ngui shing anong point issuers; and a payabl e anount area for
storing a payable ambunt of value for a purchase of commodity or a
reception of service, said payabl e anmobunt of val ue including val ue

convert egyf4 99 ipkﬁ,%%@%%%lb& t he common point area so that a paynent is

subtracted;fron1t e payabl e "amount of value stored in the IC card. 16
March 2006 | n dec@odancandet iriahsac@nasaspesecef ofheheppeseahti nventi on,
there is provided an I C card operation s%stenlutiliang an | C card of the

first aspeErtdrrndhSresdft PEAVARE oA the Co¥st ERMPESSPRPSI ng: a poi nt

i ssui ng appar ahus sfk@le i-3$¢i1g 1ROLBLI S tt ARG %BQrQQOrEﬂbO at | east one of the
i ssuer-specific point aréa and he conmon poi nt area; an adjusting
appar at usCmilatl yowimeunthe Glgmesss dpsrearby eaidjustsaremyouite t o be

pard, ustnge e S 4 e d AL 6T e Ao, caman pol e area
cumul at | veacirowfitsafd tdem o e golide LONMEHE R e sPARIny convertibl e
Into Fhe 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 without
distinguishing among point issuers; and

a payable amount area for storing a payable amount
‘of value for a purchase of commodity or a reception of
service, said payable amount of value including value 7
converted from points stored in the common point area so

that a payment is subtracted from the payable amount of

value stored in the IC card.




payabl e anbunt at a predeterm ned rate; and a center apparatus for
acquiring the nunber of points issued by the point issui mgiepgap@isus for
storage into the comon point area, the center apparatus further
calculating the anmount of points to be adjusted by the point issuers in
paynent for the business operator by use of the acquired nunber of issued
points. In accordance with a third aspect of the present invention, there
is provided an '@ c&EFBFEEE o iffhogeamseesradut edpbgta ebnpuher used by an

I C card opgration isystemutilizd IC% rd.of the first aspect of the
present ?Lﬁvention,llﬁie I%&Ilélhrd&%%%?a??%n %%%?%ér)ﬁica%%i n%é t(ﬁ%r‘gorrput er to
carry outopdeatsi@ps sebteins swi i poiagt ant 0IC beastdored ithko atrseast one of

the issuer-specific point area and the commpn point area in 16 March 2006
accor danc®®RETh i itlent iTs oPTERENboi nt-NVEELEPE; al FBRI ngSY$FRMbusi ness
oper at or ¢sm@elj disigan anount to be paid wusing at |east either the points
-accunmul ated in the common point area or the payable anount stored in the
payabl e @B TarlEs 1 iige B@Pa refasc dewl asisvéngnpaintef tohbe pobmed in the

comon pQift, aeq J S +CQavert Is h abl e anpunt _at _a
pr edet er m nedaartate;a%gn %\aécgfjf: ?%%gl?’%glegnéﬁﬁg?%%fz BSilﬁ?safggugadi n the point
i ssui ng $thep cloomons poriage airebe theadgosuingobppagbeds §6ras to cal cul ate

t he amount, .of .points to be adjusted by the int issuers
gilow1%g the %usgnessjoperato¥rto aggust 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 a center
.%“apparatus for acquiring the‘qymber of points issued by |
mthe point issuing apparatus fgr storage into the common
point area, the center apparatus further calculating the
amount of points to be adquted by the point issuers in
payment for the business operator by use of the acquired
number of issued points.

In accordance with a third aspect of the present
invention, there is provided an IC card operation program
executed by a computer.used by an IC card operatiocn
system utilizing an IC card of the first aspect of the

- present invention, the IC card opération program causing
the computer to carry out thé steps of: issuing points to
be stored into at least one of the issuer-specific point

area and the common point area in




in paynent for the business operator by use of the acquired nunber of

i ssued points. The point issuing apparatus may further cohpMagi 2006
recharging function for recharging the payable anount in the payable
anount area; and wherein the center apparatus may acquire fromthe point
i Ssui ng apparatus the payable anmount recharged by the point issuing
apparatus, the center]gdippar atus, may further cal cul ate the recharged

payabl e &DUMIRFISHEd tR RN HATE RE (Hhe poilmt isswers: edlomansusi ness
operator e uses HedNORGAIJLT PABRIS AUHY Mt TRS RY %ta ilgSsuing step may

further cause the conputer to carry out the step of recharging the payable
armount i rigHw p%tyalkﬂaegtarﬁjd:melartéw mdlhm@lcawnmlheedadpu$hed poi nt anount

cal cul ati ther rrprl Se uiring ayabl am)unt
rechar ged 1 h tlh% pOi Nt nL'lLrl s SUi ng stpa@/a %énouélt gtcé’ﬁlegté ®recharged 16
Mar ch ZOQ&lmJ&blalcaneratreadj wdicad itno the @@Irr@lla&‘_ﬁrbeaﬁl@hﬁft bgsyaes to the

- busi ness erator se of the acqw red payabl e armount. Upon cal cul ating
t he rechePr &?HEIWL“ &Gi6$t @Fedo 1s, kenyardiby-ot hBtEohe i ssuers to

the busi m@rﬁo@m athe GEAIRY ARANCA! 15 T8y ﬂadgehu&tzﬁﬁ tenRe provided
to the poi nt i ssuers fromthe anount rec arged e ‘point ° i'ssuers.
number of points issued in the point 1ssu1ng step for

storage into the common point area, so as to calculate
the amount of points to bé adjusted by the point issuers
in payment for the business operator by use of the
'acquired number of issued points.

The point issuing apparatus may further comprise a
recharging function for recharging the payable amount in
the payable amount area; and whereln the center apparatus
tmay acqulre from the point 1ssu1ng apparatus the payable
amount recharged by the point issuing apparatus, the
center apparatus may further calculate the recharged
payable amount adjusted to be paid by the point issuers
to the business operator by use of the acquired payable
amount.

The point issuing step may further cause 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 may further
comprise acquiring the payable amount recharged in the

point issuing step, so as to calculate the recharged




“ issuer-specific point area and the comon. point area; an issued point

The conputer may be caused to carry out the step of deducting fees to be
provided to the point issuers from the amount recharged HMareh 2966 nt

i ssuers when, in the adjusted point anount cal culating step, said conputer
may cal cul ate the recharged payabl e anbunt adjusted to be paid by the

poi Nt i SSyefAL LD dnsirRU PRER QPYALRY pAlY 1BATHhORS %k tiReukssuer - specific
point area and the common point area nmay be capabl'e of storing mcro-

poi nts edeh dendusiges sy dAnfrdtess haseond. that acumired weivebée to and read
fromthe issygr- specific point area, the common point area, and the
payabl e anount ‘area in non-contact fashion. In accordance with a fourth
aspect of the present invention, there is 16 March 2006 provided a point

i Ssui ng s, f.ar,_.use an | C card operation system of the second
aspect o?ﬁgﬁé%%gégghthq“ﬁﬂﬁiﬁ%?ﬁafﬁgdaﬁﬁgggﬁﬁsaFQ iégﬁﬁgtsdePnt i ssui ng
nmeans forbd gsiid@ypainet pdiathd sstueired tontdeabulksgasksobperatokhe

count  pr dVISHiHg HEaf®RRG (o tiadi igduche Teet &P Bpparavisedi tR the nunber
of poi Nt $HSYBItf s st 390 Rh fa@%uﬁﬁmehgﬁ%'aggng&e@heaﬁgiﬁ'@

accunul ated "point presenting neans for acquirin presenting the
-cunul at i iesayednt of points issued by a specific point issuer upon
retrieval fromthe issuer-specific point

The computer may be caused to carry out the step of

- deducting feés 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 may
calculate the recharged payable amount adijusted to be

‘paid by the point issuers to the business operator.

At least one of the issuef?sﬁecific point area and
the common point area may be capable of storing micro-
‘points each denoting a value less than one.

Data may be written to and read from the issuer-
specific point area, the common point area, and the
payable amount area in non-contact fashion.

In accordance with a fourth aspect of the present

invention, there is



area. The point issuing apparatus may further conprise: a recharging

el ement for recharging the payable anmount in the payabl et&Mamii 2@08ea; and
a recharged amount providing elenment for providing the center apparatus
wi th the recharged payable anmount. In accordance with a fifth aspect of

the presefitovidv@nd igdtnt magsa;iirﬁ;f REPE A% A A 139 APRRT alyy for  use
(0]

by an I C card operation system the second aspect “of the present
i nvent i orPPRIEE M at ul ke cihphisisapondappent afodrite gowsienitng means f or

acqui ring; t j.d. .converting .neans for converting the
poi nt s glcrgﬁbrru at ed %kge tﬁ%a%?ntd#osna%g[}p%l%rné’d |an[p% J‘?ﬁe 'paydbfe anount at a
pr edet er merets rizge; ishere pdivg scany érd it rJednt cAGAUILaS tt Baepoi nt's

correspondi to, t he acquir.e amgunt to be paid and deducts the acquired
poi .ntspf rooﬁnr‘g}%&%sd%ﬁ%b‘rﬁ%pecﬁ%i‘gl%@%ﬁﬁtcﬁr%’o@% d&e EREMARePOILAL i f the

ayabl e afmiuit ACGHSHRA Bbitdie ckeRY Yrlvid iRaRahd! 155 Shekt ;1 af nihe
: gcéui red anmount to be plag?bdl, tr?en thgr shortl;hg?l ias de%uc?eg flro%bt he
payabl e disurfiendieda dapagieders v tdjtlist nuimbeanmodnpotiotise ipabdd folre cent er

D 2 U BT AT Gy cB £SO LRI Lo ERLEY 209 2
use - of tHvemurherseoft ipg mesniss $oed akyuti ke npObAH bFedERing the
. cumulative amount of points issued by a specific point
issuer upon retrieval from the issuer-specific point
- area., |
| The point issuing apparatus may further comprise: 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
récharged payable amount. %

In accordance with a fifth aspect of the present
invention, there is provided an adjusting apparatus for
use by an IC card operation system of the second aspect
of the present invention, the apparatus comprising:
payment amount acquiring means for acquiring an amount to
be paid; and a converting means for converting the points
accumulated in the common point area into the payable
amount at a predetermined rate; wherein the converting
means acquires the points corresponding to the acquired
amount to be paid and deducté the acquired points from

the common point




.apparatus and the recharged payabl e anount, the presenting el enent may

further, present the calculated billed anmount to the poi H Masthi06. Fees
to be provided to the point issuers upon addition of points by the point
i ssuing apparatus may be deducted fromthe billed anount cal cul ated. The

adj ust i ngaBRpAraidisyEne i tiffe i 0 ¥ e anfthu$iObY:qRG S8 SIS 'bgg tfpkement
whi ch, upon gaining access to a storage area of the IC card when said IC
card i s USBWVFGrinpBaraR fadilshehamti ods the @cauéads Bmomnth&osber age area

a histor fq a ct rviC .cha fromthe usi ness
operator%xgﬁh 3%§$Lﬁﬁﬂiﬁﬁmﬁgﬁﬁéﬁ éﬁp?%gﬁﬁgggaé%%mfEﬁ?hg?yggﬁﬁrise a data
m ni ng r esuduntpreowiadiimg celdenenio aldguspr ehiedianguhlie tbupenpasdoperator with
i nformation Hﬁ§ulti from dat a ninin% of the history acquired by the
history accessiﬁbC§P% nEPPEE iHSc Y088 TARES GPEPF688d2is a billing

_ appar at UpeeEItisign @ lamenec Fakrged 12muRt nacqubl i igqehalBAL £4rpacquiring
" froman |C card an amount recharged b% a’'rechargi ng apparatus as an
addi ti onBadh yafdst @cdmbuAtssessedcoihehbustneasdopetratopayrbiise anount

o0, o PSS B IEESsPEaEly 1 R SBRIESSMIERLD 1
r echar gedrearatiisaequi tee menbsrfiedsphgabeepanuidegd the t he business
Operatorpresenting element may further,present the calculated
billed amount to the point issuers.
, Fees to be provided to the point issuers upon
addition of points by the point issuing apparatus may be
deducted from the billed amount calculated. '

‘The adjusting apparatus may further comprise a
“history accessing element which,”upon gaining access to a
stérage area of the IC card when said IC card is used for
payment, either writes to or reads from the storage area
a history of any products and services purchased from the
business operator; and wherein the center apparatus may
further comprise a data mining result providing element
for providing the business operatorAwith information

resulting from data mining of the history acquired by the

- history accessing element.




" poi.nts stored in a point sum area o the

BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a block diagram ShOWI ng a system
configuration of an IC card operation systemaccording to 14 Waneh 3086ch 2006

the invention;, Fig. 2 is a schematic viewillustrating howthe IC card
operation systemis run, wth shops issui ng transport fare discount points;
Fig 3 1SAschesmidsdiawdeniotl 4G HonpGaadgperatl on system is
run, with shops recharging transpor t are val ues 471s a schematic

vi ew i ndixsathanped stiorage acansa isty edtemea torfoan ab@udalidgoffrbheannventl on;

Fig. 5 ch tic vi wex Ia|n| how a point, .issuing apparatus of
‘the i nveﬁ(‘iaocfl \A(/lrelrr%es % gn% i fcobmapainds aPBaffﬁguPCaéard Fig. 6

is a schemptddnidiemw show @@Weaawo@m:p%&brehabﬁ k@e acbusr@r a train run
by a transport business operator is adjusted using transport fare discount

points réts iRAWEP IS GRoRE Pelggr ¢ser §o ropyizesehshati @ preduck| ustrating
how a  transpQid,y il i $eadiished h@gstgg égfﬁgrﬂa@@ [e the number of
car 8rt of the fare;

Fig. 8 isirstsdievatthe vieehadgpingt iapgalawua is billed for the

recharged amount acqulred 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

10




transport fare is adjusted using the IC card wheré'the sumtotal of
transport fare discount points and transpoft, fare val ues $8 baedh 2006t he card -
.falls short of the fare; 11 16 March 2006*Fig. 9 is a flowhart of steps in
whi'ch -an IC card termnal adjusts a.transgort fare using the |IC card; and

Fig. 10 is a schematic view showi ng anotheér storage area structure on the

1 C card of the invention. BEST MODE FOR'CARRYI NG OQUT THE | NVENTI ON

[Qutline of the Enmbodi ments] This invention is preferably enbodied in such

a’ manner as to facilitate the introduction of an IC card system by

obt ai ni ngthkeioekhalkhonati on of municipalities and |ocal businesses such as
bl ocks of shops. The I C card enbodying the invention has two storage

areas, i.e., a mEbyic2and & Prhoed €l @reew THEL BYPEL €1 2% 8oy - & rf‘cﬁ
transport fare discount points issued as reward points by l'ocal shops:

and/ or MuBheHpabetheSohSEYBLYm €3l kﬁﬁ,thﬁtﬁheﬂogé EEQHFnQere””def)' The
- private area accomopdates a prepaid transport Tare value for using

transport ¢ sHg8p3sct BErOUS: Qkohifi Rl PosdPg; public area identifies each of the
shops involved and retains the nunber of transport fare . discount points
i S'Su.ed by each SE"TLQ;P Poss e M S 0 & %ecpaircq:itnhéjshoahlr L que Itche card
| card operation system is run,.with shops recharging |
trénsport fare values; |
"Fig. 4 is a schematic view ihdicating a storage-
areaﬁstructure on.an Iic cérd of the invention; |
Fig. 5 is a schematic view explaining how a péint
_issuing apparatus of the invention writes transport fare
discount peints to the IC card;
Fig. 6 is a schematic view showing how a transport
~ fare for a bus or a traiﬁ run by a trahsport bﬁsiness
operator is adjusted using transport fare discount points
retrieved from the IC ecard; | |
| Fig. 7 is a schematic view iilustratiné-hdw a
transport'fare is adjusted~using the IC card where the
number-of points stored in & 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




hol der both to manage t he transport fare drscount pornts i ssued by a-

plurality of shops and to adjust the fare 12 upon usi ng t t&Nmmr2006The user -

may expend the transport fare discount p@rnts i ssued by shops. to pay the

‘transport fare. After the user has exhausb@d the transport fare di scount

points, the cunul ative sum of transport fﬁre di scount points issued by
each shop is still kept unchanged on the”IC card. This means that each

-shop-accepting the IC card of a cust'oner “can check the sumtotal of

transport fare discount points issued by the shop in question to see how

i nportant the cuysg 0 l.€&.. how.nu rd user
“has so far spen#ﬁxfnﬁﬁﬁg§éigg # %%thfl?t%%$p%naW%3%%ﬁﬂ?h@rdﬁgﬁ?by a

e trans ort fare val ues on | C cards,

t te tor, t h
custoners° %@iﬂiﬁaﬁeﬁg € EhPRRBPEERSFEEa AL PngShGh SERES BRBp by. . In

exchange for doi r.echar the shops are entitled to receive :
predet gr m ned feEgg‘I :1?)] %l’fﬂ%‘rct PR Vi nh et esteaegon the | C
card al so_acconnodat es a |D.for identifying the card in question and
ride hi 019 Yat®e %J??n ?r&pc%@ﬁdugértgephéVeGEé@ﬂof transport. An IC
card operation conpany operating the IC cards S

BEST MODE FOR CARRYING OUT THE INVENTION
tOutline of the Embodiments]

This invention is'préférably embodied in such a-

| manner as to facilitate the introduction of an IC card
syétem by obtaining the collaboration of municipalities
and local businesses such as blocks of shops.

The IC card gmbodying 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 byliOCal shops and/or municipalities (simply.
called the shop or shops hereunder). The private area

7aéCommodates,a prepéid'trénsport‘fare value for uging
tréﬁsport éu;h as the bus or train.

The public area identifiesVeabh‘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 thewtranspoTt'fare'discoﬁnt points

igsued by a plurality of shops and to adjust the fare

12




may gather the card users' ride history data through the 13 16 March 2006
transport "busi ness operator for analysis apd data m ning 1®Maps2006 The*]C
card operation conpany nay further coll-e¢t ‘data such as.transport fare
‘di.scount points issued by the shops for analysis and data mining. A reward
poi nt system preval ent in bl ocks of Iocalwahops may be taken advantage of
in setting up a schene whereby the reward points issued by shops are
converted into transport fare values iltustratively for riding the bus.
When fare val ue rechargi ng apparatuses are set up where appropriate in the

bl ocks of ye¢ahisIRPSracdSLeers are iinvited to recharge their transport
fare valugg'on Sthg??rFC%§Er S using the rechargi ng apparatus. The shops

. : ive pred rm es.| X nge_for the_fare .val ues recharged

at the Tocal [y i naranroh relnSrbad €80 8Papdhat? FREEPSCRAHAE: (e

. h fagili.tate introduction, of an’'l€C card systeminto |oca

- zgnﬁgﬁitﬁéglhkﬁiﬁésﬁﬁgn% i RGPS &P 88%ﬁ§%ée%£ﬁas Q&itndéseact fhkeres. "
tail t he Enbodi nents] Preferred enbodi ments of this.invention w

- LE\?\/ be Sdgg‘& PEEE RSN Sheh T of BREPRE: Ffyse dipfiPBaghPIinta . an IC

card operghion S iten1enbodying the invention, participating shops perform

two thi ng§"BnCHRBLaEAVE: SPesBEngTEraRSpEr £arsr digrseBtnPopoitat s, and

issued by each shop is still kept unchanged on the IC

card.

i

- This means that each shop-aeceptiné the IC card of
a customer can check. the sum total ef transport fare
discoﬁnf points issued by the shop in questien to see how
important the customer is for this shop, i.e., hoﬁ 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'vaiues on IC cards,
:-customers may have their IC cards recharged at any shop:
they droé‘by.‘ In exchange for doing the recharging, the
_shdpe are entitled to receive predetermined fees from the
tfansport business.
- The pfivate‘area on the IC card also accommodafes a
" card ID for identifying the card in question and ride
history data detailing the card user’s pastluses of
transport.
An ‘IC card operation_company.operating the IC Ca:dsr

may gather the card_users’1ride history data through the

13




"~ applicati&i

14 16 March 2006 recharging transport fare val:ues simnder conm ssion from a
transport business operator. Fig. 1 i's a bliock di agram shd®Magcra2B06t em
configuration. of the IC card operation ‘systemaccording to the invention.
"As illustrated, the IC card operation syst€mroughly conprises IC cards 5,
a transport business operator 6,. an IC cﬁ}d operation conpany 7, and
shops -8, The IC card 5 incorporates an..-I'C chip and an antenna. There are
‘termnals for witing and reading data to and fromthe IC card 5, each
term nal having a -suitably positioned antenna that emts weak radi o waves.

Hol di ng u card.5 to the _anten osi tion causes the radio

maves.frogf%ﬂgp#angﬁgﬁgFgSggﬁgnggré%%Fﬁéﬂfﬁéwnéié%F#Gﬁﬁ@i@@nﬂéﬂCe on the

antenna of the IC cagd 5, .The .induced, el ectronotive force drives the |IC
e i e2rd

‘chip for Hat8°°F8ad pRraffbhe §RBPREYCHRP hasthest or age,

medi um t hat is digided intfo a .plurality of areas for use in different
tlegh dphps SBRBoaPmERRREP L e fairpy dABICORNE PRéNESOr age medi um i s
divided into two portions called a private area and a public area. The IC
card is stFoeedrRY Bpprokerat Ery asalypiewsnd datgemérahg.the | C card has

its storage area divided into nultiple regions for use in different
applicati ons. Fdy rByard point system prevalent in blocks of local

shops may be taken advantage of in setting up a scheme
whereby the reward points issued by shops are converted
intoﬂtranspert fare values illustratively for riding  the
bus. When fare vdlue'recharging apparatuses are set up
where‘appropriate in the blocks of local shops,*custﬁmersi
arg invited to recharge their transport fare values on .
their IC cards using the recharging apparatus. The shopé
may receive predetermined fees in exchange_for the fare
values recharged at thé locally instalied reChargiﬁg
aPparatuses; In this manner, the scheme facilitates
introduction of an IC ca;d system iﬁto lecal 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. i through 9.
In.an IC card operétibn-system embodying the
 inveﬁtion; partiCipating shops perform two things oﬁ the

card: issuing transport fare discount points, and

14




16 March 2006 this enbodi ment, as nentioned. above,fthe storage area is
divided into the private and public areas. ;The“private —afe@daréh 28e6d by an—
| C card issuer for card managenent purpoges, while the public area is
utilized by business operators for their specific usages. Mre
specifically, the public area has diffeTenf”nenDry regi ons appropriated for
di fferent businesses for their specific..purposes in the formof proprietary
files. The private area accommmodates such things as information for
allowing the I1C card issuer to manage these files, key information

specific t .CC _car issuer. for use in _encryption and decryption, and
i nf or mat i %%Cbgggjlgf t%ﬁ:(%nls é%taér tegF (ﬁaﬁe espdlrlbcges%scfm%?%’siq Soper at-or
gai ns acc to its, proprietary file on the IC card using an access key
provided-%égpﬁgofé SPAdTCESUEPE M€ access key allows eath business
operator to access it roprietary file only; no file is accessible by
~anyone not in po %%ssfoﬁs gfbfﬂ%kaﬂb?gﬁﬁWaFEOHéE§s§'ﬁ@??emhis card
structure enables a single |C card to be wutilized by a plurality of

busi ness .GRBFATYFELEBR Phefthe p&r cREGI QParsds on tlyshem miceofrdrience _
t herebetween. Wth this enbodi nent of the invention, the private area on
the 1C caF8 &h6résvephhspor tA$ atblyatuetedndthedeClcérd operation

system roughly comprises IC cards 5, a transpbrtrbusiness
operator 6, an IC card operation company 7, and,shopé 8, |
8, 8{

The IC card 5 incorporateé an IC chip and an
antenﬁaf There are terminals for writing and readiné data
to and from the IC card 5, each terminal having a’
Suitably positioned anternna that‘emits weak radio waves.
Holding up the IC card 5 to the anténna position causes
the'fadio waves‘frdm the terminal to génerate an induced
electromqtive'force on -the antenna of the IC card 5. The
induced electromotive force drives the Ic:chip for data ;w}
read and write operations. The IC chip has a storage. - -
medium that is divided"into a plurality of.areas for use
‘in differenﬁ applications. ‘For this embodiment of the

. inventiqn, the storage medium is divided‘into two
portions called a private area and a public érea.

The IC cdrd is structuredrapproximately as folldws:

~1n géneral, the IC card has its storage area divided into

multiple regions for use in different applications. For

15




“transport, the IC car

16 March 2006 records, and the public area accommgdates transport fare

di scount points issued by shops. As will bg&“described | att Marchi2906 det ai |
~each shop is assigned a unique issuer FO¥ so that the public area records
the issued transport fare discount points~-n correspondence with each

i ssuer ID. This makes it, possible to Know'which shop has issued how nany
transport fare: discount.points. The |C-card 5 for use with this enbodi nent
is a so- called prepaid card operating on the SF (stored fare) principle.
Specifically, the storage nediumof the IC card is charged with electronic

ToneY AL Sl O fn O SACLELILNSHLL T A0SPO! L A2T S uBLYE, S EEN, LSI O

( adjusts't Fansport i zing the
o mon. cont ant i TR aB I Sl ST G e o g W e o
ol ect oG St LG At AR LoSTEr el CUGMURAERTA and i te
operations. As another' alternative, the |C card 5 may be a hybrid type
having BOtHP P Son-EortadthtamPl omERa 15 g iht%ed doe bomimesanspor't

busi ness. operator 6 is_a business operator that runs transport such as
buses an®PSFATH LT Hhe it SRSl busianas- operator 6 has a card i ssui ng
17] | More specifically, the public area has different
nmemory regions appropriated for diffefent businesseé for
} 'thei; specific purposes in the form of proprietary filesj

The.private area accommodates such things as |
information for allowing the IC card issuer to maﬁagé
-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 écéess to its
proprietary file on the IC card using an access key
prqvided by the IC card issuer. The-accesé key-alldwsn
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 enabiés‘a single IC card to be
'utilized-by a plurality of business operatoré for their
-pérticular,uses with no interference therebetween.

- With this embodiment of the invention, the private

area on the IC card stores transport fare values and ride

16




16 March 2006 apparatus 13, a recharging apparatusrl4 IC card termnals
15 and 16, and a back-end processing server 12.- The transtdMarehg?0®8ans run
_ by the transport business operator 6 is- nét linted to buses and trains.

The operator 6 may run other neans of transportatron i ncl udi ng streetcars,
taxis, ships and planes. The card issui'ng. apparatus 13 is a machi ne that
issues | C cards, conmutation trckets ‘books of coupons, . and ot her tickets.
-When a user enters a predeterm ned “amount of noney into the card issuing
apparatus 13, the apparatus 13 issues an |C card carrying a correspondi ng

transpor trd@dLayal gy ERENphPNEdat Gy CblotRoaselyneflafspliit b card 1D

t hat drstrngurshes the card 1 n questron ronto S i Ssued

Al though & feordn SO0 50084 B A SSU1 NG appar alus, 3, Lhere may wel |

be a plurality o ssui ng ~appara uges ‘each provrde que card

i ssuin atus rd |ssu|n aratus 13 transmits such data . -
° mor?t%%?carﬁ ?%%%e%h ggt?%%%%%? #aF8*3Y8l ue on each ID

- as the car eac
card, the dat e card i, ssu e, and. the «card issuing apparatus |ID, either
online or BT ne’t °° t’ﬂbatba%w e?t'go BCREST nPSRFVRr Hi2. LaHeed echar gi ng

apparatus 14 is a termnal that 18
transport fare discount points in correspondence with

each issuer ID. This makes it possible to know which shop
has issued how many transport fare discount . points.

The IC card 5 for usé with this embodiment is a ‘so- - o
called prepaid card operating on the SF (stored fare)
principle. Speéifically, the storage medium-of the,iC'
-card is charged with electroaic 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 wiph a
terminal upon data read ana‘wfite Operatibns. As another
alternative, the ICicard 5 may be a hybrid type having
both a non-contact and a cpntact type interface.
'The transport business. operator 6 is a business
. operator that runs pransport such as busés and/or-trains..

-The transport business operator 6 has a card issuing

17




16 March 2006 | recharges the IC card with a transpert fare val ue.. _
Ceneral ly, the recharging apparatus 14 conptises, an | C  thMdrch 2006 -
reader/witer, a cash register, and a congrol unit for controlling these
‘coniponents. Wen recharging a transport fare value on an IC card, a user
i nputs cash into the recharging apparatus 14 and holds up the IC card. to
a suitable position of the apparatus such as the reader/witer. For
exanpl e, - when the remaining transport fare value on the IC card has
dropped to y500, the user of the card may recharge it with V4,500 using

the rech ' paratus_14, to bring tihe_bal ance V5, 000. Al though Fig.
1 .shows on g%gggégeg%érgiﬁécgéﬁg%g ugppiﬁégPﬁigﬁrsEﬁoF?r|'nitative of the
appar at uses each

invention, There y. well_ pe a plurality of rechargin

assi-gned geﬁ%%ﬁ%%g?%%h%?%i%g’aiﬁgrﬁtﬁ C%E?n?hBrPEEﬁ Fagnéeéﬁﬁéré?us 14
transmts such data as the card |ID-of each IC card recharged, the

transport fare WH J&3EAMGEE LR FYD Rarkhe t heamererbf rechar gi ng,

and the rechargi ng apparatus |D, either online or offline to the back-end
processi nguSeRSeF ACIIHRL | © tarot ek nhked15owbrees and roadssdata to and
fromthe ICcard 5. In operation, the termnal 15 adjusts the transport
fare val uBRRrePeFaFRpok tMdnreun dpskounteans ne§ tragsphetawion i ssuer | Ds)

on each IC ) :
‘including streetcars, taxis, ships and planes.

The card issuing apparatus 13 is a machine that
issugs IC cards, ;ommutation tickets, books of coupons,
and other tickets. When a user enters a .predetermined
amounf of money into the card issuing apparétus i3, the
apparatus 13 issues an- IC card carrying a corre5ponding'
transport fare value. Each issued IC card is assigned a
unique card ID that distinguishes the card in‘question
from other IC cérds issued.

Although Fig. 1 shows:only one card issuing
‘apparatus 13, there may well be a pluralify of "issuing-
apparatuses'each.provided with a-uniqUe card issuing =
aéparatuSVID.

'Thé card issuing apparatus 13 transmitS'sﬁbh data
as the card ID qf each IC card-issued, the transport fare
value on each ID card, the date of card issﬁance, and the
'éard issuing apparatus ID, either online or offline to
the back—end processing server 12. |

The recharging apparatus 14 is a terminal that

18
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{

~ the-transport fare value and transpor

19 16 March 2006 card, and records or retrieves rigle history data to or
fromthe card. The IC card teriinal 15 conprises: a ROM (t&bldrobrd0ps menory) -
that stores prograns for adj.usting transpert fare values and transport
fare discount points; a CPU (central processing unit) that perfornms
predet erm ned processes using the pr og’r-ams-;-fi n the ROM a RAM (random access
menory). used by the CPU as a working memory during processing;, a storage
medi um drive for witing information to a renpvabl e storage medium and an
antenna for gaining access to the IC card 5. That is, the IC card

term nal Yedfaidis @mbor nedtd hasch he capabhbiti £5:0fv a1 C card

reader/witer. The IC card termnal” 15 is typically set up at the

pl at f or m idesiedes eagh %'ré&}%%%;ﬂgp%@ﬁsqﬁé_ bus.. a’\el@cfbpasse'nger.

hol ds up hi s or her' IC card 5 to t term nal I'S pronpts’the

programs idh e RMOfithe. Les mdal fo dediiol 2,4 ranspart,fare f rom

ar e discount
transport ' t ints are converted to a_ transport fare val ue
will be deffsf% %ﬁ?ﬁoglﬁgrgé)%nsﬁ heonfproann%rﬁ:osf‘t & *&°Fa§ 8 Bugh deducti on

fromthe transport f.are di scount poi accunul ated on the IC card 5, the
1 card t S RAL s PUEIS ot then 1€ dard, s edr Ynpdes casn

into the recharging apparatus'14 and holds up the IC card
to a suitable position of ﬁhe aéparatus such as the
reader/writer. For example, -when the remaining transport
fare‘value on thékIC card‘has'drOpped to ¥500, the ﬁser
of the card may recharge it with ¥4,500 using the
recharging apparatus 14 to bring the balance to ¥5,000,

Although Fig. l shows only Qne recharging apparatus
14, this is not‘limitative of the invention. There may
well be a plurality of redharging_appafatuses each
assigned a unique recharging apparatus ID.

The recharging apparatus 14 transmits such data aé
the card ID.ofreaCh IC card recharged, the transport faré
value rech;fged on each ID card, the date of rechérgingl
and the rechérging apparatus ID, ei?her.online or dffiine
to the back-end processing sepvér 12.

- The IC cérd terminal 15 writes and rééds data to
and from the IC card 5.. In operation; the terminal iS
‘adjusts the transport fare value and_tranéportrfafe‘

discount points (together with issuer IDs) on each IC

19




20 16 March 2006 card ID of the IC card in questiagn and the number of .
poi nt.s expended. The IC card termnal 15-and the back-endioMamhsXi06g
server 12 are connected offline. The dat'astr€ad by the IC card termnal 15
froman ICcard 5 are witten tenmporarily t6 a renovabl e storage nmedi um
(e.g.,, anmenory card) by the storage medi'umdrive. And, at the. end of
the business hours, for exanple, thedstorege mediumis renoved fromthe IC
card termnal 15 and | oaded into the back-end processing server 12. In
turn, the back-end processing server 12 retrieves fromthe | oaded storage
nediun1thg ggta written &hereto b¥.theaIC.carg;terninal 15 during-the day.
" There may“B&% Bitr AFFPYI5f OF CFRAFG=VEFnTAgFs histosxcAakrotPded with a
uni que termnnal, ID. Tge terminal ID is also read fromthe nmenory card into
the back- &hg™ kp8c8§§ ng server. 12 so that the server 12 Will recognize
which 1C card termnal 15 has . collected the data being currently _
~retrieved. |C carf t¥r fide Semsinal b seamripises usa rR@N vetsaditonhe ti cket
gates of train stations. Passengers holding up their ICcards 5 to the IC
card ter MAEPEYLcthah stheredaprearsyshive afidiistingesradppstedfapen using

the trains. _ _ _
values and transport fare discount points; a CPU (central

processing unit) that performs predetermined brécesSes
using'the ptograms in-tﬁe ROM; a RAM {random acceSs-,J'
memoFyy used by the CPU as a working memory during
processing; a storage medium drive for writing
inforhation to a removable storage medium; and. an anfenna
for gaining access toethe IC card 5. That is; the IC eard
eerminal 15 of this embodiment has the capabilities of en
IC card reader/writer.

The IC card terminal 15 is typieally 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 Ehe
terminal 15. This prompfs the programs inrthe ROM of the
terminal eo eeduct a traespdrt 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 -

20




21 1 6 March 2006 The IC card termnal 16 is ‘functionally identical to the
IC card ternminal 15. The difference is that“the:1C card teeMaichadios6
‘transmits the data read fromeach IC carg 5 to the back-end processing
server 12 on an online basis. There may be”a plurality of IC card
termnals 16 each assigned a unique termfal ID. This terninal ID, too,
is read fromthe nmenory card for online-transm ssion to the back-end
processing server 12 so that the server 12 may recogni ze which I'C card
termnal 16 has collected the data being currently retrieved. The back-end
rocessin ryer k2 ceRv at [ I St ata. .points expended, -
gt c.) fro%a?%e&?afg Fégu?tﬁgggggaﬁglt g&ef%?opfe%hnﬁ é:lhgeg nauﬁrpl)kgerrato s 14, and IC

card term 1 . The received data are stored onto an appropriate
st orage gkﬁ?hﬁfsggﬁgggég'hard di sc. The back-end processing server 12 has a

CPU, a ROM a M a mass storage, pediym such as a hard disc, as well
as a connunicatﬁﬁ%ﬁggﬂtﬁ%gguﬁ?fm%%% %gﬁﬁ%gtgﬁFh acgéPVQrPfﬁcﬁésénﬁetmork.
‘The nass storage gediun1contains an_QS (operating systeng, a program for
total i ng PBEEFPTed? BRFaSCANGFEEFaREESANgencFaei Agtri 882afi B¥oEpedafa based
on collected data, a browser for browsing Wb pages provided by a card

* data procel8fngesBivet 1® fromnan| ECcgpgd S5 are written

.~ temporarily to a removable storage medium (e.g., a memory

card} by the storage medium drive. . And, at the end of the

et

- business hours, for example, the storage medium is

removed from the IC card terminal 15 and loaded into the

ba¢k¥end processing,sérver 12; -Ih turn, the back-end
processing sexrver 12 rétrievés from tﬁevloaded storage
medium the data written thereto Ey_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 frdm the memory-card:into-the‘back—end-
processing server 12 so that the server 12 will recognize
which,IC-éard términal 15 has collected thé data being
'currently retrieved. |

IC card terminals 16 may be set up illustrétively
at the tiéket 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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22 16 March 2006 operation conpany 7, and ot her pnograns The Web pages

of fered by the card data processi ng servep™107di spl ay tot&Maehozoosnal yzed- -
data resulting from the data m ning coﬁdﬁbfed by the IC card operation-
‘canpany 7. The collected results and ride history data are .transmtted
by the back--end processing server 12 to tﬁe card data proce55|ng server
10. \Wen granting pernmission to a shop 8- t'o 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 t hat manages the nanes,

addresses, tele Dey gﬁ%ﬁ& egm&héfe1$55| n #%3¥$ l%rkﬂ??ﬁ&%%ﬁ shops

taking part in the sc e I'ssuer se are

sent from.t bagk- RLOGeSS seryer o the card .data_ processing

server 10@8vg§et %E F%?ern t"1ge ‘LLV\%g &1%’%& WerR Ut 113% $hsdiGned to a
new y part|C| tlng TOE hat i ssue 5 S transmtted to the -server 10.

_ The shops®8T9 e§m nal T8 hpPReBiEs| Fifio aERoped TreRec@eRl £F, a fish

shop, a neat sgog ahsugernarket a convenience store, a cof f ee shop, and
ot her ‘| oc&frShdp5°chhigt ?EFlﬁ@dbP6€R§S§%n§h6%§V?ﬁa%2s@mla@o@@%ﬂﬁhd war es,

as well ag servi ce businesses including sports clubs,
_ asis.

There'may be a plurality of IC card terminals 16
‘each assigned a unique terminal ID.. This terminal ID, too,
is read from the memory card for online transmission‘ta
the back-end processing server 12 so that the server 12
may récognize which IC card términal 16 has qollected the
data being currenfly 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 te;minals 15 and 16. The received data are-stored‘
onto an appropriate storage medium such as a hard disc.

The back-end prOceésing server 12 has a CPU, a‘ROM,
aaRAM,andra mass storage medium such as.a hard disc, as
well as a communication control unit that coanects the
server 12 to.a network. The mass sto:agelmedium cOntains
an 0S {operating system), a program for totaiing-receivéd
data, a program for generating ride history data .based on
collécted-data, a browser for brawsing Web pages proﬁided'

by a card data processing server 10 of the :IC card
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23 16 March 2006 novie theaters and ot her esIabllshnents offerlng servi ces.
Muni ci pal corporations such as hospitals and” ot her publ i c16 famihl 2006es may
also be included. In the description that & follows, the shops 8, 8, 8, ...,
may be sinply referred to as the shop or sliops 8 mhere no distinction is
‘needed t herebetween. Each shop 8 is eqU|pped wi th a personal conputer
.(PC) 20 and a. point issuing/recharging apparatus 21 (called the poi nt
i ssui ng apparatus hereunder) connected to the PC 20. The PC 20 is
installed in a manner connectable to the Internet 18 for data.

comuni catyg at"ﬂcﬁh écﬁ% q,?d; datay g{um s?crh%as £ yer 10. The PC 20 conprises

‘a CPU, a rage hard disc, and a

conmuni cat i on CO;%EOhebuﬁhgesTgﬁfE%g ”ﬁd'cgsﬁcﬁégrﬁg%ggéa%ﬁggsprogran1

running the PC appl tron so ¢ such

a Wb br owser, rarlq) lsrpg%r am | f%pTe%a h| C rei})r edﬁe aitt%tsl %rnﬁjl statl stl cal

--data; and S|np e’ rec
T cara 5 8 8%, Brdhd Eo0sRe Efaeifecfﬁ%a'ﬁsaﬁést%%eiq%et“loééﬁoﬁﬁ' Stei. e
place t he n%gg%& %t reward points

The collected resolts and ride history data are.

" transmitted by the back-end processing server 12 to the
: catd data processing setver 10.

When granting permission to a shop 8 to iesue
points, the transport businessroperator 6 asslgns 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-
iésuer ID'is'assigned to a newly participating shop, that
‘issuer ID is transmitted to the server lO.. |

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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" busi ness- operato

24 16 March 2006 corresponding to-the annqnf?forfpurchasing products or
services. That is, so-called mcropoints | gsSs than one pt6 Marghe209s, 0.1 °
point) can also be handl ed. The Wb brovWsér 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 dynamically
surveyed data offered by the card data processing server 10, graphically

or in an otherw se conprehensive manner. Using the point issuing apparatus

21, each mbepe8 theamcir@adnd uHdie ég%éﬁquﬁhéﬁ%%tQE?érﬂ#gbﬁérQECQQEnts
C

that it has issued so fax. Wen asked by a custoner for arging on his

or her Iﬁhﬁaeqpéi.EhepékaehsneeQBEngeghﬁggaggﬁs gﬁ&Sﬁgﬁggeaugeknt i ssuing

apparatus 21 to recharge the transport fare value on't ar Fn t hat

Sense, th?a@@hﬁ]&i-b§sfd599%lQBpﬁéaEHElagie Y $ngGld O@c?sas%f gjlr?rﬁlsi':};' ed

-recharging apparatus.” The rechargi'ng of "transport fa & done on

th DNt o ! 1 d i i f the t t
¢ POl sLS5UTD PRBSLALYS AL HTCRT cogLan;, Lo L Liagsport

alloys usggstﬂg shop or shops 8 where no distinction is needed -
therebetween.

Each shop 8 is equipped with a peréqnal computer
~(PC) 20 and a point-issuinéfrecharging apﬁaratus 21
{called the point.issuing-apparatus hereunder) connected
to the PC 20. The PC 20 is installed in a manner
connectable to the Internet 18.for data communication
with the card data proceséing servér 10.

The PC 20 qomprises a CPU, a ROM, a RAM, a storage
medium such'as a hard disc, -and a commﬁnicafion control
unit.

Th§ storage medium accommgdgtes-an 05 for running
.the PC 20; application software such as a point issuing.
_pfogram, a Web browser, and a program for graphic
'représentation 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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freely recharge transport fare values on their: | Cs#ards 5 25 16 March 2006
whenever-they drop by a shop;‘there is no péed for them tes garchldooshe way
to the offices of the transport business<operator 6 for recharging. The
point issuing apparatus 21 is a nmachine thqf wites and reads data to and
fromthe IC card 5 thereby rewiting transport fare di scount points and
.transport fare values on the card. That-'means the point issuing apparatus
21 of this invention has at |least the .capabilities of an ordinary IC card
reader/witer. Each shop either purchases or |eases the point issuing

appar at us ok rispdnidiag Cocand eReLAl &B oMM IR ISR tsf Jpur chased,
-the point issuing apparatus 21 may be | eased at | 6w cost so as to reduce

the burderg Qcelshe shHoPsi8, ¥YHen iianspottolasendis t points_ are issued
onto an IC—caFg, the PC 50 transﬁits to thg ggr%ggaggggng%%séﬁﬁg server

10 the cagds gt the hCicardri) (AYeshisanyand bhgssued nunber of

- transport "fare odnp points‘together wth the issuer ID. Wen a :
card data procestingreb RESAIEEIEE 888 e hFOYR UPHRTA et on and t he
- Lransport SLRLS Al HEdALALL LR oATR L BhoblLi5N2LESE ignsport fare

'~ offers to each of the participating shops.

The program for graphic representation of

L

- statistical data is designed to present the shops.with'
the aynamically surveyed data offered by'the card daté
processing serverllo, graphicélly or in an otherwise
comprehensive manner,

Using the point issuihg 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 cérd 5, the simple recharging softﬂare causes the ) f}
:point issuing apparatus. 21 to recharge the transport fa:e |

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

'apparatus 21 may functicn as a simplified_recharging.
apparatus.. The recharging of transport fare vaiues is
dene on the point issuing apparatus 21 under commission
from the transport business operator 6, as will be
described lateriin more detail. This allows users to

freely recharge transpbrt fare values on their IC Cafds 5
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issuer ID 26 16 Nhrch 2006 The PC 20 is bill'ed by‘the card data processrng”

server 10 for the transport fare discount points and the 14 gehd8Re
transport fare val ues. Because the point'séi ssued by the shops 8 are usable

‘as-the users' transport fares, the card dat’a processing server 10 turns

t he issued points into the correspondrng transport fares and bills the
shops 8 for the fares. The shops 8 pay-the transport business operator 6
the billed transport fare discount ‘points--turned-fares and the recharged
transport fare values. Based on the information acqurred fromthe ,
transport ,JBus S. r g d ns the | eragion conpany

port JausiRes tﬂgg g@o X?% SHRORS tfie NG J G CR eFarggga h

manages transport far poi nt's anc transport &8 extracts

d f t s known as data
usef u da&? 8&2%?%22ﬁ53%%§o%§atb% g%FkgggpoFﬁh (r %Hé??roperator 6 and

m ni ng,

~shops 8. Epﬁ bg%scg grg era% an co %87 has the card data processing

server P56 Fﬁ R™8nd  processing server 12 of the
transport busin 6 .and to the PCs 20 of the shops 8 over the

s oper at or
| nternet 18. Thgﬁk a’tal%?‘o%‘é%s??\%a%?%r 230l a0 B2eh g bRt t he nunber

s C nnec?ab

of transport fare drscount poi nts issued by

rites and reads data to and from® the IC card 5, thereby
'reWriting transport fare discount points and transport
fare values on the'card.: That means- the point issuing
apparatus 21 of this invention has at least the
capapilities of an ordinaty IC_card feader/writer.; Each
shop either purchases or leases the point issuing
| apparatus 21 from the IC oard.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 transpoft fare discount points are issued onto
an IC'cafd, the PC 20 transmits to the ca;d 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'faré‘
value is recharged on an IC card, the PC.2O sends to the
" card data processing server 10 the Catd ID of the card in
o question-and_the transport fare value data (i.e., amount
. of tha recnarged transport fare ﬁalue)*along with the

issuer ID.
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. on to the card

~each shop 8 and the transport fare val ues rechargeti-al so 27 16 March 2006
by each shop 8 in order to calculate the ap?b:hnf ;9 billed 14 matdieogigops 8.
The cal cul ated anpunts are transnitted frgomthe card data processing
server 10 to the PCs 20 over the Internet -418. The card data processing
server 10 extracts useful data fromthe rjide history data obtained from
t he back end processing server 12 and.fromthe transport fare discount
poi nt data acquired fromthe PCs 20 during so" called data nmining, and
provi des the transport business operator 6 and. shops 8 with such useful
data. Also actingnheapcas¥ébssgiyeed bperrar dadat 8aPropesshogiagr ver 10.
~offers the results of the data mning through its Wb  pages to the
Lransport sBuskhesy eer ke «6-a80:3hoRs R qlieLangRaL Dusiness operator
6 and shops 8 can each browse the Wb pages using suitabl'e term na
connectabggchgrggg k@%ﬁ@gggtl%argrggﬁhg% t he pages ‘involves first |ogging
ata processing server 10 by use of a user ID and a - :
password uni que : nsport_business, operator 6 apnd to each shop 8.
The specifics ofé%%?%gﬁi%$%gs§%T%Sb%sﬁ%%ir?%eﬁh?af%?P?ngn%¥% WRE. Fig.
Zin et EBPERE S EW LrphRpbat! B908) HAE CSrat8hEaBRogsstagY S oM L 1S

server 10 turns the issued points into the corresponding

transport fares and bills the shops 8 for the fares. The

S

. shops 8 pay,the’tranSPOrt business operator 6 the hilled
tranéport fare discount pbints~turned—fares and the
‘recharged transport fare values.

Based on the information acquired from the
‘transport'business operator 6 and shops 8, the IC card
ope;ation company_? manages transport fare discount
points and transport fare values, extracts useful data’
from the'acquired information in what is known as data
mining, énd provides such data to the transport business
operator 6 and shops 8.

The IC card.opération company 7 has the card data
‘processing server 10 that is gonnectable to the back-end
processing server 12 of-the transport business operator 6
and-té the PCs 20 of the shops 8 ovef the Internet 185

The card data processing server lO“adjusts data on
the number of tfansport fare discount points issued'by

_ each shop 87and the transport fare values recharged also
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- transport fare di scount p0|nts Fig. 2 summri:zesft’he 28 16 March 2006
fol 'owi ng steps (1) A shop 8 asks the trapsSpott businessi®ReFdH 2066 er
perm ssion to issue transport fare di scou#it. points. . (2) The transport

" busi ness operator 6 assigns an issuer ID td t he shop 8 and inforns

simul taneously the 1C- card operation conpany 7 of "information about the
issuer-1D. (3) The shop 8 purchases oy l'éases the. point. I ssui ng
apparatus 21 fromthe I C card operation conpany 7 - under conmi ssion from
the transport business operator 6. (4) In proportion to the anount of

purchase hy £260 S6YS(ONEL oLhESPOPGULILES LhaNSRELL cLare discount

points to 'his or her u3|ng thée pornt ISSUIn s 21. (5)

The shop d0 |y trans t-h sued 0|nt ata fromthe PC 20 to
the IC ca%p%%er%ﬁ:%én E\ycorr‘Ig%n;/H Covlea?cecfhemcfl%ﬂ ahrt%‘zl iR uster of the
the transpor

b t
ngfﬁggs oper a 2? H%Q%S éﬂt 5§$%F§%§é?$%ﬁ§%6r%6fE?egﬁ?sggﬁn¥ Opoints

recharged _on t C card 5 t this point, the ICcard termnal 15 or 16
converts tHe tt:]b%st‘btr‘:I‘ gt & & scount points on the ID card together with

he issuer IDin a
t , ThH e card data processing server 10 extracts useful

data from the ride history data obtained from the back-
end processing server 12'and from the trahsport faré
discount point data acqulfed from the PCs 20 during so-
called data mining, and provides the transport business
operator 6 and. shops 8 with such useful data. Also éCting
.as a Web server, the card data processing servef 10
offers the results of the data mining through its Web
pages to the transport business operator 6 and shops 8.

The‘trénsport business operator'ﬁ and_shops:8 can
each browse the Web pagés using a suitable terminal
connectable to the Internet 18. Browsing the pages-
involves first logging-oh‘to the card data processing
server 10 by use of a user ID and a pastord-unique to
"the transport_business‘operator,6 and to each shop 8.

The specifics of data mining will be described
later in more defail.

Fig. 2 is a schematic view illustrating- how the IC
card operatlon system 1 is run, with the shops 8 1ssu1ng

transport fare dlscount points. Fig. 2 summarizes*the'
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. transport fare value. 29 16 March 2006 (7)_Iﬁé{tra%3pprp fare " discount

" points expended on the IC card terninaIﬂLS‘br“16 are transMatdhezbor om t he
- .back-end processing server 12 to the card?d@ta processing server 10 over

- the Internet 18. (8). At the end of the nonth, the I'C card operation
conpany 7 collects fromthe PC 20 of each~shop the transport fare di scount
points issued during the nonth and converts the coll'ected points into a
transport fare 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

~anount of ficdd dweimegy diiddsed by the |1 C cared operation conpany 7. Were the
.1 C card operation system1l is run in the nmanner described above, custoners

can use the neanglof A bhapspokbbaki @Rel Whabypohe LR JPeTiRess goper at or
6. by exploiting the transport fare discount points on their [|C cards

“issued Up@DPWeaRASS idin the iSRS tGandpHC fd PPEEALLOLSARAany 7 may

~ conpare the transport fate discount points expended on the transport with
the total number (of &nanspahbpbatenrdssnaunl opeials.l gsued by thg shops &,
I Sscou S

to see at what rate the issued transport far nt poi ave been
ConSU”Ed-i%%d@rlﬁDb%oe%ﬁka%%%% lgalela fﬁf&?ﬁérgiﬁJfggﬁgg&sly the IC
card operation'company‘7 of information about the issuer
ID. |
(3) The shop 8 purchases or leases the point
issuing apparatgs 21 from.the IC card operation company 7
under commission from the traﬁsport business operator 6.
(4) In proportion to the amount of puréhase by eacﬁ
customer, the shop 8 writes transport fare discount
points_to‘his or her IC card 5 using therpoint issuing
apparatué'Zl. |
_(55 The shop 8 periodically transmits the issued

point data from the PC 20 to the IC card operation

LY B .
) Nawss”

company 7 over the Internet 18t.

“(GY-The user of the IC éard 5 may use transport .
'(bﬁs,_train,;etc.) run by'the transport-business opératorr
6 by utilizing the transport fare'discbuﬁt'pbints
‘recharged on the IC card 5. At this point, the IC card
terminal 15 or 16 converts the transport fare:discount
pointé on the ID card together with the-issuer_ID into a

transport fare value.
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fare discount points accunulated fromthe shops 8~are 30 expended as
transport .fares, the cumul ative sum of p0|nts i ssued by teKihrchl?ops 8 i's

still. retained. The shop- specific cumil &ive suns of points on the IC
cards 5 allow the shops 8 to offer other 4iscounts on the purchases of

products or on the use of services at faCJ|ItIes Fig. 3 is a schematic

.view depicting how the I C card operatjon“system1 is run, with the shops 8

recharging transport fare values. Fi"g. 3 summarizes the follow ng steps:
(10) The tranpsport business operator 6 conmmissions a shop 8 to recharge

transport fare vaweﬁheaoéaﬁaﬁbﬂf\sfaﬁela%e{th f;&ﬁ@éteﬁﬁgﬂdég ¢,£ the shop

8 has al ready been assigned an issuer |ID for ul ng transpor are

di scount tH@'@EScaEB'tekﬁﬁﬂﬁﬁ hB ?% FRPL gr%%E%% é%%e%h% RUr ppge.  The

transport business. operator 6 inforns t card -opefratio 8onpany 7 of

the TssuepabR ghuerbacLhenshan B (11) Aban.t eduesy by 3 custoner, the

~ shop 8 using the point |ssu ng appara

val ue togegfher W ph the £§8I$n5é5%§ u‘%Ehe custoner s ID card 5. The

rechargi ng nay be dore s ted by the custoner, or in the f orm

of an addltlonal ansp re val ue correspondlng to the change. that is
not - returned by(é) ?&e e d:"rtcﬂ RO UhontRRir Ehagerdtorgmgation

company 7 collects from the PC 20 of each shop the
_trahsport'farediscoant-points issued during the month
and converts the collected points into a transport fare
' that is billed to the shop 8 together with fees.

(9) The. shop 8 pays into the account of the
transport bﬁsiness.operatOr 6 the amount of the fare
billed by the IC cared operation companp 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'purchaae at the Shops 8.

The IC card operatlon company 7 may compare the
'transport fare discount points expended on the transport
w1th the total number of transport fare discount points
issued by the sﬁops 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

30




31 16 March 2006 shop 8. (12) .The .shop 8 perrodlcaPly transmts the
recharged transport fare val ue- toget her with the issuer |1{% fMammidoe PC 20
‘to the card data processing server 10 over the Internet 18. (13) The IC
card operation conpany 7 bills the shop 8 “4or the recharged transport fare
value mnus recharging fees. If the shop 8 is billed for the ' transport
fare that. was converted fromthe transport fare discount points in step
(8) above, that anpbunt is also included in the billing. (14) The shop 8
pays into the account of the .transport business operator 6 the anmount of
the fare ebpbhdddbystheah@poatdfamesatmo@ canmpany ite When drtheosheps 8 are
commi ssioned to recharge. transport fare values as described above, the
transportisbustinegseapar ahop. 6 gansteducecthenadrberndf sigshargi ng
apparatuses that nust be set up solely at its own expense. The shops 8.

gai n rechgpgtngiteeanandtedd S¥RECHrt PoliAREOVR thel tccaghdal! ews. The .
- custoners can recharge their transport fare values on their 1C cards at

local  shapsow £REUEnbELI BOCbNBEEEOUBLACLOIECLANtRER! Ehges of the

. transport business operator 6. The 1C card operatlon conpany 7 may utilize
the - purchases of products or on the use of services at
facilities,

Fig. 3 isla schemétic view depicting how the Ic
'card'operétion system 1 is run, with the shops 8.
rechérging transport.farervalues. Fig. 3Asommarizes the
following steps:

{(10) The transport business operator 6 commissions
.a shop 8 to recharge transport fare volues 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 approériated for the purpose.
The_tranéﬁort business operator 6 informs the IC card ; i i
operafion company 7 of the issuer ID giveo to the shopoBT |

(11) Upon request by a customer, the shop 8 using
‘the point isouing apparatus 21 recharges.é-transport fare -
value together with the issuer ID on.the“customer’s ib
card 5. TheArecharging may be done singly as requested by
the customer, or in the form of an additional transport
fare value oorresponding to the change that is not

returned by requést,to‘the customer upon purchase -at the
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32 16 March 2006 ride history data obtained-instep (7) above as '
dynani cal | y surveyed data about transport ,asers., Such dal@Mash 2086used for
.diverse purposes by different parties: by the transport business operator
6 as basic data for optinzing bus anq.trdin services; by the shops 8 as
basic data for grasping the custoners' spending..propensities; and by

muni ci palities as basic data for incsyeasing the transparency in furnishing
the transport business operator 6 with wel fare subsidies appropriated for
the elderly and other specific groups of people. Fig 4 is a schematic view
i ndi cati nghapt gpi cal structure of a storage.area 30 on the IC card 5 of
this invention. The storage area 30 is bisected into a private area 31

and a public area 82, rideHyd Ats -rﬁigg.ll%%%%?%rﬁl%?e{%?nsport fare

val ue, the public area 32 accormodating tr scount points.

The P vakgoRifaed i) sodmd: UP L £40.3" P83 Ry LERRPOLL farg val e area

35 for. storing transpor are val ues. on an I SSuéer

transport V, 7 for . réetaining the.sumof transport fare
values. T %afggﬁs%%gfp¢g$%a%§?ﬂ§3a %5d3§a§%c%ﬁﬁﬁﬁi?é§gtFﬁﬁ¥$6r%0fare val ues
- toget her 'ép i.ssuer s enbodi nent has the issuer ID of the

dssuer | Ds. 11§ _ _
t ransport buUSi ness Qﬁﬁﬂ%ﬁ() 6 set to 00, the issuer IDs of the shops 8 to

01 ' :
{13} The IC card operation company 7 bills the shop

8 for the recharged transport fare value minus recharging
~fees. If the shop 8 is billed for the transport fare that
was converted from the transport fare discounf points in
step f8) above, that amount is alsoc 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 operatién company 7.
| Wheﬁ'theghops 8 are commissioned to recharge
transport fare values as described above, the transport
business oberator 6 can reduce the nﬁmber of recharging
‘apparatusés that must be set up solély at its own expense.
The shops 8 gain fechérging'fees and can expéct to
improve their cash flows. The customers can recharge
-their transport fare values.on their IC cardé at local
- shops without taking the trouble to go to the'offices of
the transport business operator 6. |

The IC card opefation company 7 may utilize the
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.33 16 Nhrch 2006 t hrough 03, and the ID of the traﬁsport fare val ue sum
area 37 to 1F. However, this is not Ilnltap1ve 6f the indeMargn20aGehere are’

no constraints on specific val ues, nunbeﬁ‘of digits, etc., about the IDs
to be used. The transport fare value area 35 serves as a payable anount
area accommodating an anount that is payabLe as transport fares. The

" issuer IDs of shops 8 are limted to Q1 through 03 in the area 35 of this

enbodi ment only for purpose of S|npl|fycat|on and illustration. In
practice, the area .35 retains the issuer IDs of all shops -8 at which the
|C card BWQ$chk§ﬂ¢xﬂldﬁﬁﬁtﬂ%ﬁaxwﬁﬁax@eﬂt@pth?lraheperasfare val ues. |f
an ICcard 5 is to be-recharged with a transport fare value for the first
time at adginsrnchdy Sutheydd dofa tdladushopaBspast nesebean siegoer ded yet in
the private .area 31 of the ICcard 5 in question. In such a case, the :

poi nt i ssuiat@ appaned usse fr tdisvehap Sugesesatiss M Ehipekhe private area
31 a new region where the transport fare value is to be recorded in

correspongencd eyt byt thd R wfnsgdie: Shoidbdd) GuesitOn. ¢ The public area 32
is constituted by two areas: a transport fare di scount point area 34 for
st Or,l-ng idadias Fet Jpﬁtﬁ%fﬂﬁ@lﬁﬁs %d’ttsréirh Ak S PEUEL 7 bﬁ/y't?’t?é'eéhops
8 as basic data for gréspingthe customers’ spending
pfopensities; and by municipalities-as basic data for
. lncreasing thevtransparency in furnishing the transport
busihess operator 6 with welfare subsidies appropriated
for the elderly and other-speéific 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 is bisected into a private
area 31 and a public area 32, the private area 31

~ retaining a transport fare value, the public’ area 32
acgommodating transport fare discount points.

The private area 31 is made up of two areas: a
transport‘fare value area 35 for storing transport fare
'yalues_on an‘issuer—by—issuer basis, and a transport fare'
value sum area_37 fdr retaining-the sum of transport fare
values. .The transport fare.value‘areé 35 QCCOmmodates
transport fare values tqgether'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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34 16 March 2006 basis,.and a point sum ar gq;f?}'ﬁ‘t”rféit_ ret‘ ains a cunul ative
sum of points. The transport fare discount,/points are ret@®Mbech 28t her
W th the corresponding issuer IDs in the*transport fare discount point
area 34. Although this enbodi nent has t he__,_;fiDs. of the shops 8 set to 2A
through 2D and the I D of the point sum.area 36 to 4F, this is not
limtative of the invention; there are rio constraints on specific val ues,
nunber of digits, etc., about the IDs to be used. So-called mcro-points
down to the second decinmal place nay be accunulated in the point sum area
36. The t rtdrspwit -Ghr erdl $deumD pd ntheartaa N HartaUteS 1@N sum
i ssuer-specific point area that accomvpdates the cunul ative sum of points
i ssued by eemeh 3'5Hep 1& .(i Hewevp®] NEhESSUBr ho@N1an$RARI PY- §RoprLhasi s. The
poi nt sum area 36 serves as a common point area that accunulates the
i ssued poiimventaga;ditesseohrehec @aRELI8% s0hnt ReSARS. § | Ds of the
"shops 8 are limted to 2A through 2D in the arnea%??} g?-thiaégg(r%ﬁodi ment
only for pumpese o aigiifel,i bireali aBoaRd bl ypkr ali ga. Lngpragtice, the area
34 retains the IDs of all shops 8 at which the I% ggrb‘sgd’l'n fUestion has
‘been i ssuggawisbB ROiFALS. L an5LE cakd i.s.to._be issu wth points for
the first ti rr%J at a given shop %a tEeS?ISk’%F tgﬁa‘fal Eﬁgsggeh%‘ou t

~  area accommodating an amount that is payable as transport

- fares.,
The issuer IDs of shops 8 are limited to 01 through
03 iﬁ the area 35 of this-embodiment only for purpose of
.simplification and-illustrationf In practice, the afea.35
‘retains the issuer IDs of all shops 8 at which the IC |
card 5> in question has beén 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, thé ID
of that shop 8 has not been recorded yet in the private
érea 31 of the IC card 5 in question. In such a case,”fhe
'-pdint issuing apparatus 21 of the shop 8 generates within
'thejprivate area 31 a2 new region where the transport fare
- value is to be recorded ig correspondence‘with-the ID of
the shop 8 in question. |
The  public area 32 is constituted by two areas: a
transport. fare discount point aréa 34 for storing

t;ansport fare discount points on an issuer-by-issuer
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35 16 March 2006 0 not been recor.ded yet iq;;ﬁe pu%Tic area 32 of the1C
card 5 in question. In that case, the pojnt jssuing appattatach2006f the.

shop 8 generates within the public area 32 a new regi on where transport

fare di scount points are to be recorded inﬂcorrespondence'mﬁth the ID of
the shop 8 in question. Described below with reference to Figs. 5 through
8 1is how transport fare discount points-are witten to the |1C card 5,
along with related topics. Fig. 5 is-a schematic view explaining how the
poi nt issuing apparatus 21 of the invention. wites transport fare

di scount peisitss tamd ke poG@ndarstinb adda i3 atsatmeck tdiats thecwhopmBivwée t h t he

i ssuer 1D of .2A counts as one point one percent of the anount of

pur chases smde hypcdmyt scustheet rahbpareushesedikasuidgoca nkdr ghase worth
Y2,000, then the point issuing" apparatus 21 adds 20 points, i.e., one

percent ofreldoadeudr Ehasehesumikat ihel vda-asgamion idsnti figd g5 2A in the

- transport fare discount point area while adding the sane 20 points to the

poi Nt SUMEhar @& a3@psirtllrhaBeayskbunthoiint. 448 P Nt Ailgﬁsiupa WRY’ atus 21

adds points of a predeterm ned percent of purchases nmade at a shop to
embodiment has the IDs of the shops 8 set to 2A through '
2D and the ID o0f the point sum area 36 to 4F, this ié not

- limitative of the invention; there are no constraints on

S

: specific values, number of digits, etc., abqut the IDs to
be ugedf So-called micro;points down to the second
decimal place may be accumuléted 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 issuér) on a shop-by-shop basis. The
point sum area 36 serves as a commnon point area that

accumulates the iSSued points-regardless.of the

Co

identitie; of the shops 8.

The IDs of the shoés 8 are limited to 2A through 2D
“in the area 34 of this embodiment only for purpose of
.simplification and illustration, 4In-praqtice, the area 34
retains the IDs of all shops 8 at which the IC card 5 in
question hés 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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- a passeng

both the transport fare discount point area..dnd tHe point 36 sum area 36 on
the 'C card 5, and the transport fare disggdunt- point arets Mampbadodates t he
-added points in a specific region identified by the.ID of the shop in -
‘question. Fig. 6 is a schematic vi ew showi ng how a transport fare for a
bus or a train run by.the transport business operator 6 is adjusted using
- transport fare-discount .points retrigved fromthe IC card 5. VWen.a :

- passenger boarding a bus or atrain-adjusts the transport fare using the
IC card 5, the ICcard termnal 15 or 16 deducts the points corresponding

01 et g 4P ity Lo 4R o & 0

the 1C card termnal 15 or never poi Lhe ranﬁpoLt fare
di scount j.Qt a 34...111ustratively, the points issued by each shop

may be coﬁ%%‘?tsegl?oq ?%%%%%‘rtS#naﬁ:ehsaton(}gas?eﬁg%eﬁodﬁitntl_ssd&ﬁgs. 'rll'he ngsV\h
oint-to-yen conversjon_rate is applied to all_ particjipating shops- 8. en
: %§pa§a - ?jan%%oflfeiih?% gd?%’é‘?r%te? af etk Yol rigbhect he |1 C card

Usi ng t .
6, the ICcard,termnal 15 or 16 deducts 100 points fromthe point sum area

36. Not hhtfi %5 AASEN t B UHETaR t EP R FRAT § her 19 adhispepunt speintd scount

points in the transport fare discount point area 34.
. .~ . 'are to be recor

ded in correspondence with the ID of the
shop 8 in question.
| Desc;ibed below with reference to Figs. 5 through 8-
is hoﬁ transport fare discount points are written to the
IC card 5, along with related topics.

Fig. 5 is a schematic view explaining how the point
issuing apparatus 21 of the invention_writes transport' 
fare discount points to the IC card 5.

It is assumed'thét 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~ﬁorth ¥2,000,
then the point issuihg'gbparatus 21 édds 20 points, i.e.,
one perceht'qf therpurchase, cumulatively to a region
'identified as 2A in the transport faré discount point
‘area while adding the sam@'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 shbp to

both the transport fare discount point area and the point
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37 16 March 2006 0 As descri bed, transport fare dvstount points are
expended only fromthe point sumarea 36. 7The' cunul at i ve16 Blarchdf006r anspor t
fare discount-points per shop 8 are kept” sunchanged on the I1C card 5. The
IC'card 5 thus allows the accunul at ed tranSport fare discount points to be
consuned while keeping intact the cunu1atjve sum of . ‘transport fare

di scount points per-shop 8. Fig.7 is a schematic vremlrllustratrng how a
transport fare is adjusted using the IC card 5 where the nunber of points
stored in the point sumarea 36 of the card falls short of the fare. If an

attenpt teuteduet Gigeosumhef TO aASROM, fake thd SGUHJIQ NHs-d rom the
transport fare fails because of a point shortfall, then the 1C card

- ternminal #3sebuhf pdeawChSchhe R allcaNShY & dfd%rc? fare val ue
held in the private area 31. Specrfrcglly, the IC Fﬁygg%%gﬁél 15 or 16

deducts &pectFapspabt ohangehiaPiket tsgt itttaer 89 't %gt' fedas 00 (i.e..

area in which the transport fare val recharge Shoﬁé transport ,
busi ness gpecatgh.6) and the region identified as iF (i.e., area in which
the sum of* transport fare values is stored). |f the transport fare value

in Fhe region OQ?H?Jlé fgqgtsgﬁeég%iéaéléw £50w1ng how a transport

fare for a bus or a train run by the transport business
operator 6 is adjusted using transport fare discount
points retrieved from the IC card 5. T 'i)
| When a paséengér bnarding a bus or a train adjusts
the transport fare using the IC card 5, the IC card
terminal 15 or 16 deducts the points correspondtné to thé
fare from the point sum area 36 of the public afea 32, In
such a case, theIé card terminél 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

Mo
oo
A

bésis. The same point-to-yen conversion rate is applied
to all patticipating shops 8.
When é passenger using transport is to adjust é-

_fare of ¥100 using the IC card 5, the IC card terminal 15
or 16 deducts ldO points from the point sum'arear36.
Nothing is added to or subtracted from‘the transport fare
~discount points in the transport fare dichunt-point area
34. | |
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- of oi nt short
.gs 2 ﬁegahhg ayalue tot hi g g 3_ ntriéed as 00 and | F provided a

predeternlneg gr i R§ Fendf Exteeded. CHER > F%Eﬁa?%ﬂ?ﬁﬁ Ehe
_transport fare Xakeg tiake |- eni shed so as

shortfall is deducted fromthe fare val ue heldirn the 38 16 March 2006
region 01. If the transport fare value in the region 01 fdPIMarchB@dG of the

fare, then the shortfall is deducted froms the fare val ue contained in the

region. identified as 02. The deduction is; “repeated until the transport
fare is paid in full. Aternatively, mhere the sum of transport fare
.discount points is insufficient to pay- the transport fare, all accunul ated
transport fare discount points nmay be expended first. Any shortfall that
may result may then be deducted fromthe transport fare value accunul ated

inthe private facede3drifkg, gréﬁsﬁo§%ﬁ%§?% glmkgﬁﬁgeﬁggk Log_how a.

transport fare is adjusted usrng t he eret sunftotal of

transport &faee diss cay fE%'m“E?x aﬁ%lhrta%%ﬁpgre%gg,uct {Fﬁ%sgﬁlﬁ]ﬁ gdﬁ%n;ggrfard

5 falls short of the" are att ) ¢ he fare fails because
re values fromthe
fare discaupt , EOFQ%@S%% f?%%pﬁ”co% PRI DET) & i Be&TEn&EPEhortfal |

car

accumu sport fare discount b01nts to be consumed
while keeping intact the cumulative sum of transport fare
diacount pointsrper-shop78.

CFig. .7 is a schematic view illustrating how a
transport fare is‘adjﬁsted'using the IC card 5 where the
numbef'of points stored in the point sum area 36 of the

rcard falls short of the fare.

If an attempt to deduct the sum of transport fare
discount points frpm-the tranqurt fare fails because of
 a point shortfall, then the IC card tefminal 15 or 16
'deducts the-entire transport fare from the fare value
held in Ehe.private area 31.

Specifically, the'IC card terminal 15 or 16ldeducts
the transport fare frem both the region identified as 00
(i.e., area in which the'transpoft fare value is
recharged by the'transport‘business operator 6) and the
regionridentified ae lF {i.e., areéa in which‘the sum of
ﬁransport 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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"to cover the negative value.. 39 16 Nhrch 2006 Suppose that an attenpt by a

passenger to adjust the transport fare by use of his or heMarch 2¢06d 5

fails because the retained value on the eard falls short of the actual
fare by y1,000. In that case, the IC.card ternlnal 15 or 16 wites a .

deficit of Y1,000 to the regions |dent|f|ed as 00 and | F. When, the
passenger Later recharges the transpogt- fare value by V3,000 on the
recharging apparatus 14, the. actual" transport fare value witten to the
regions 00 and |F is V2,000 each. Alternatively, a deposit may be set
aside in TRicddl Any def|C|ency may be deducted fromthat deposit

instead of having a mnus value witten to the IC card 5. in this case, the

“user of an |C cadd Shputchasesrtt ffarearvd ltkati ncever sehendeposhtias wel | .

Any anmount short of the transport fare is deducted fromthe deposit. The
deduct i onshare: reefplter sthack whaert hed ranspord]l f are . deMalie® iss-didt er

-recharged. The deposit will be returned to the user when the IC card is

event ual | yrsurfeanderftie Mdhtaq dest af |tQM;Cf1%rgL 1dH BN AiRkdMyiciyothe 1 C card |
termnal 15 adjusts a transport fare.using the I1C card 5 The IC ternlnal
1.6 operates idediRe iSHTE JTBRPRIA +AY h@%lﬁcthkﬁdeH@po%%'fare is
paid in full.
Alternatively,.where the sum of transport fare
'.Adiecount points is insﬁfficient to pay the transport fare, {@}.
all eccumulated.transport fare discount points may be
expended first. Any Shortfall that may result may then be
deducted from the transport fare value accumulated in the
‘ private area 31.
Fig. 8 is a schematic view depicting how a
transport fare is adjusted using the IC card 5 where the
- sum total of transport fare discount points and transport
fare_valﬁes stored on the card 5‘falls short of the fare.
‘If an attempt to deduet the.sum of transport fa:e-
' discognt points and transport fare values from the,fare;
"fails becaqse of a_point shortfall, then the IC card
.termihal 15 writes that shortfall as a negative value to
the regions idehtified as 00 and.lF providedra
- predetermined ceiling is not exceeded. At the next
recharging, the.traesport fare value ie“replenished 50 as

to cover the negative value.
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When a passenger adjusts the fare of a bus or ‘a 4@~ 16 March 2006 train
usi ng tﬁe | C gard 51, the IC card termnal 25 reads from {h¥arciw2006 data
.designating the section the, passenger ‘hés travel ed and cal cul ates the
fare corresponding to that section (iq,stgﬁ S10). The I1C card term 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 sum area 37, and
obtains the sumof transport fare di'scount points fromthe point sum area
36. The IC card termnal 15 converts the sumof transport fare di scount

point s to a trauspesd diRde ¥l decahpd Pyedebestined, ral e fng. adds the
df e So

converted value to't he previously acquir re vafru 0 find the

tal t a r ,pgd.eny . the I € card 5. The L.C.card term nal
13 hen conbar 63 (he- Lot &= DI Hecwrtn" Lo Fr SREpSFt SPAPes( FALiEep Si5). 11

Hare (Rt ERRREOEhe AP AN Rk Bt SR AL ShbRBenbicthhe total

val ue on ri. fare,and records the shortfall as a negative val ue
"to the ré%?g%%£?§%ﬁ$i$Ye%{b%@@0 and IF (in step S50). : .

In that case, the IC gard-terminal 15 or 16 writes
: a deficit of ¥1,000 to the regions identified as 00 and
1F.~ When the passenger later iecharges the'transport'fare-
"valﬁe by ¥3,000 on the recharging apparatus 14, the -
aqtual transport,fare value written to the regions 00 and
1F isr¥2,000 each.
| Alternatively, a deposit may be set aside in
advance. Any‘déficiency may be deducted from that deposit
instead of having a minus vélue written to the IC card 5.

In this case, the user of an IC'card 5 purchases

rthe card that covers the deposit as well. Any amount

" - short Qf the transport fare is deducted.from the deposit.
The deductions are replenished when the transport fare.
vélqe ié iater rechérged.‘rThe deposit will be returned‘to
.the‘USer when the IC card is événtually surrendefed.

Fig. 9 is a flowchart of steps in Which the IC card
tepminal 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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If the total transport fare vaIue IS judged to be*targer t han the transport
fare ("Yes" in step S15), then 41 16 Mar ch/ ‘2006 t he | C cat6cMareh@006l 15
.judges (in step S20) whether the fare i‘s¥spal | er than an amount converted
fromthe sumof transport fare discount pofnts held in the area
identified as 4F (in the point sum ared 36). If the anmount converted from
the sumof transport fare discount peint’s is judged to be larger than the
‘transport fare ("Yes" in step.S20), then the IC. card term nal 15 deducts
-the points equivalent to the fare fromthe region 4F for adjustnent (in
step S25) trhfint heiagouht canverted,f Lo trie cow@ t@frndikhansasr treakiar e

di scount points is judged to be smaller than the transport fare ("No" in

step S20) frbhenntheak§ candtat aellBaktidgdeher Bkpes whehier the actual
transport fare is smaller than thé fare value-held in the region 00 (in

step 830)paggehaertﬁagseeateteaeaﬁaleeleetateedthe %Qg region 00 is judged
to be larger than the transport fare ("Y I'n step ? .the-1C card

terninal éérQQQHSBélEQGtotEﬁQ%pQ%EFRSBG(Xﬁ'g§§§qup?'e“t to the actual fare

from the regions and I'F eac in st the transport fare

Y?Qﬁipiﬁ?rfgr L1 A TR LY Perd Fnd OB AN, PG ARLLEL L NAD (e actval

storage area 30 of the IC card 5 acgquires the total
transport fare value from the transport fare value sum

: £y
- area 37, and obtains the sum of transport fare discount R

points from the point sum area 36. The IC card terminal

15 converts the sum of transport fare discount pointe 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
tthe'IC card ‘5.

The IC card terminal 15 then compares the total
Value with the transport fare {in step 815).

If the total transport fare value is judged to be
smaller than the transport fare (“No” in step S$15), then
‘the IC card terminal 15 expends the total value on the
transport fare and reeords the ehortfalllas a negative
.value to the regions identified as 00 and 1F (in step
550) . |

If the tptal'transport fare value is judged to‘be

lerger than the tranSpert fare {(“Yes” in step $15), then
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the 1C card terminal 15 expends first the fare valdie held in the regi on 00
on the transport fare and then the fare.44”2‘f",16‘|\‘/arch 200618 dladeh 2aeisal ned in-
.the region 61 to nmake up for the shortfalél (step S40). The IC card 15 then
det'ermi nes whether the whole transport farg has been adjusted using the
transport fare value (in step $45). If t_h-e’r'e is adeficit ("No" in step
S45), the 1C card termnal 15 attenpts to conpensate for it using a
transport fare value held in a regioh identified by the next ID nunber.
Steps S40 and S45 are repeated until the fare is adjusted. Wen the fare
has been atjeustedaand toaind rbQr 16" Yeslged N ist et $4D20)t M dithhalgt erm nal -
15 substitutes the .adjusted transport fare value for the current value in

the transgart figr emvalies amea 3% amhetdedicts dhe £85e thLer QUL Ig% transport

fare value retained in the region identified as 1F (1 n the transport

‘fare-val ugrsy ara3é) dilesahicbed i hel-owdg how,dat ining is carried out
-using ri dgrhi g}ag';r? (;Ifgt a. dIlfiQr%st , I'tr i%délaﬁisst grly gglt z;:q%r Zar@&at hered-as fol |l ows:

The privat a:3L e L eaLd 5.aec at es t only trar_lsport' fare
val ues: bu%agﬁggﬁéléﬁer%dg?a (guc%ﬁ%agérl?lge%%t%ﬁef 3%3&. _
If the amount converted from the sum of transpoft

fare discount points is judged to be larger than the

transport fare (“Yes” in'step 520) , then the IC card

- terminal 15 deducts the points equivalent to the fare
fromithe regionréF for adjustment (in step 825).

If the amount converted from the sum. of transﬁort
fare discount points is judged to be smaller than the
transport fare (“No” in step S$20), 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. $30) .

If the transport fare value retainéd—in the region
00-is judged to be larger than ﬁhe ffansport fare (“Yes”
in step S30), the IC card terminal 15 deducts the
‘transport fa£e value equivalent to ﬁhe actual fare from
therregions 00 and 1F each (in step S35)ﬂ

If the transport faré value stéred in the region QO
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,thé tranéport‘fare and then the fare

.42




The ride history data nay illustratively |nclude a’ card ID.. a special
card ID (for the aged, for the 43 16 March; 2006 “di sabl ed, 16 Marsn20d6
children,etc.), the IDs of the stops or statlons at which the passenger
using the 1C card 5 got on board, the times”of day.. at which the passenger
got on board, the IDs of the stops or statlons at - mhlch 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 1.6. The retrieved data. .are
transmtted fromthe back- end processing server 12, to the card data

processi ngalses Wit alieevam the Irigdietol&o Thed %;935& Q@S ation conpany 7
adds. up and analyzes the ride history data thus collected so as to carry

out dynanishcsreans. (seReciddesal Iy, dynanmi c surveys involve statistically
proceSS|n§ dat a abth hOM/néﬁy and what category of. passengers started

'AAU5|n9 the transpept tropLYRi €h §5895deggréarglOQﬁe@HgFg?h

transport at which stops or. tions aneters o &'y |st|cal

processi ng ., byal sally jnckude periags of, ine suryeved t'”fffa Aol o

and days week “at P ssengers
Staplons %Elwg %Entg eBaEi%ngerffgoﬁere is a deficit (“No” in step

545}, the IC card terminal 15 attempts tolcompensate for

it using a‘transport fare value held in a region

)

identified by the next ID number. Steps S40 and S45 are
repested until the fare is adjusted.
When the fare has been adjusted and paid for (“Yesf
| in step $45), the IC card terminal 15 substitutes tﬁe
adjusted transport fare value for the current value in
the transport fare value area 35, and deducts the fare
from the transport faré value retained in the region
‘identified as 1F (in the transport fare value sum area -
37).
| Described.belsw is how data mining is carried out
using ride history data. First, ride ﬁistory data are
‘gathered as follows: |
The private area 31 on the IC'carq.Sraccommodates
no£ only transport fare values but also other data such
as ride history data. |
The ride history data may illustratively inciude a

cgrd ID, a sPecial‘dard ID (for the aged, for the
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on board the transport and got off, the nunber of ’ ‘passengers invol ved,
average travel times (distances),. 44 16 Nhrch 2006 nunbeiﬁﬁhnmdﬁﬁﬁngers

W th special I1C cards (e.qg., wel f ar e . pass cards for the elderly), and card

IDs. It should be noted that the card |Ds ‘are surveyed only with explicit
.permission granted by the passengers. The;results of the dynam c surveys
may be. utilized by the transport business operator 6, |ocal shops, and

nunicipalities as-follows: By grasping the flow and ebb of passengers on

di fferent days of the week and in different time zones of the day al ong
di fferent ddeebileds dbrt sawell, chie dreanSRad. ) busicnass Aperaldrsicay optim ze
management of its .transport services. This in turn is expected to inprove

. conveni enoce %Qéthbﬁspéssﬁﬁ@@hstﬁ@dp%%ﬁﬁﬁﬁﬁéﬁﬁféﬂﬂge@%é'ﬁ@ ckﬁﬁf%ﬁort
e

operation. Knowi ng the |locations, tine zones, and days of t week in and
on whi ch ybe passendalSthendinke 6ENEERL LAt %hi%“/%e E> sre% 0” bus' ness

- operator 6 as an inportant bas is for dynanlca

mar ket i ngost £3keay £BeJzpsfBE EL! g@gpgpo@ewta@%%s Lor sl gcgn“ al

devel oprment). The Iocal shops can optim ze their |nvento eri shabl e

products ﬁgggéggé §o£°89§ Hﬁgagggegmg%taay gacke hun%hes gtc ) upoh

: recogn|2|ng t he

passenger got off, and so on.

Such data are retrieved by the IC card terminals 15
and.lﬁ.f_The retrieved}data are transmitted from the back-
end érocessing server 12\&0 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 .
passengefs started using the transport from which stops
6r statipns and got off the transport at which étops-or'
statiohs.

Péraméters of the statistical processing may
typically include periods of time surveygd,-timés of day
and days of therweek at which:the passengeré'uéed the

 transport, stops or statiohs at which the paéséngers got
on board the transpdrt and got off, the number of

passengers involved, average travel times {distances),
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time zones, and days of the week in and on wHiich tite passengers. are -

- supposed to concentrate. Better 45 16 March 2006 optim z& Manchc2006be
.expected if the surveyed results are corfbined with weather forecast data:

Knowi ng the exact |ocations where people concentrate affords sone shops a

viable rule of thunb by which to select suitable sites for establishing
their branches. For real estate agents-i‘nvolved especially in the
apartnent-rental market and residential devel opnment, the dynam c surveys
above provide exact travel times fromspecific properties to specific

destinati gigbeFherdphaseaberyaliahl gpkl iRnesenidangiPr@SRECt Lyg Cyst omers

"with promsing propertiesS for rent or for pursuing successful  residential

devel opmephssncpaati egrarnbogahbbh ey, %ﬂﬁ“‘éérﬁo re dygagiggrgfgrvgy&

‘nmunicipalities are able to deternine at has act'ual ut “of the

o o pelnsupalchee Lt Leockie broegl:A e SRR AR .

“ transport. e surveys provide basic a al

aiter exagt HEet ot ik b AT HnE oo B BRGRFE s movemnis at |ow tosts

of fer ex F&“s nmovenents at
I'?]’ The results of'the.dynamic surveys may be utilized
by the transport business operator 6, iocal shops, and
“jmunicipalities as- follows:
| By gr;sping the flow and ebb of passengers on
different days of the week and in different time zones of
Fhe déy along different sections of travel, the tranéportl-
business operator can optimiée management of its
-transport services. This in turn is-e#pected to imprdve
convenience for the rassengers and enhance efficiéncy in
ttansport operation. Knowing the locations, time zones,
and days of the week in and on which the passengers tend
to;conqentrate serves the transpert business operator 6
as an important basis'fdr dynamically‘working out its
mé;keting‘strategy'(e.g., for setting up new shops,'fof
'residential devélopment).r “
The local shops can optimize theirlinventéries 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

pasSengérs are supposed to concéntrate. Better




- Wi thout conducting |abor-intensive traffic}Lme/suTweysi The data Can“be
" referenced by the nunicipalities in workirg out traffic-teMatobd2006! i ci es.
46 16 March 2006 The data may be further dtilized as a basis for deciding

on sites at which to build public facilitieS in the future. Wat follows is
a description of how the so-called data mi'ning is carried out based on
transport fare discount points. The datd on the issued transport fare

di scount points are sent fromthe PCs 20 of the shops 8 (local shops as
well. as nmunicipalities) to the card data processing server 10 over the-

Internet 38+ifheadiisaount B@:E&ﬁectkﬁ§§%d ?%H%@&g%@%%’r%@%@%s?%%e

muni ci palities.(i.e., by public facilities analy

user - speci-hig i hi a S iLatg_.what is knomm-gs a loyalty
progran1(F%?§é%?§iﬁggﬁnggakﬁggeggéggafgrgﬁﬁﬁcha5|ng goods or services) From

i t | i f_viey ermssion to utilize wuser |IDs, card
T os R ot hor i el Bt e R O R R R b car e must b |

il R T R R e T L
and year%h?&hagg L0y 80 e Lhg.POLDLS %gieegiigfgéhgg%niheir
branches.

For real estate agentS'involved especially in tﬁe
- apartment-rental market and residential'development, the
dynamic surveys above provide exact travel times from
specific properties to épecificldestinations. lThe déta
are valuable in presenting prospective customers with
promising properties for rent or for pursuing successfui
residential development in particular localities:

Thanks to the dynamic survéys, municipalitiES are
able to determine what has actually c¢ome out of the
municipal subsidies for‘the elderly and the disabléd to
use public transport. The surveys provide basic data for
allowibg the authorities fo buﬁget the subsidies for the
‘next fiscal.year. |

" The dynamic surveys above offéer exgc;, up-to-date
information on beople’s movemnents at low cdét,.i.e.,
- without chducting labor-intensive traffic flOW-surveyé;
' The data can be referenced by the municipalities in

~working out traffic-related policies.:
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issuer IDs; and card IDs. The analyzed dat a - about-The i ndi vi dual shops and
public facilities may be enpl oyed in the mennet “descri bedl6 Mdrch B08ar ch
2006 |. below. It should be noted that the data are handl ed as personal
data and will not be disclosed to any. thlrﬂ party. Fromthe viewpoint of
each shop, the larger the nunber of transpgrt fare di scount points that a
custoner accunul ated over a given perlod or the larger the nunber of tines
“the custoner was issued with discount points,- the nore inportant that '
custoner is for the shop in question. These custoners may be offered such

incentives as prigdedepiimbyipyitaktnas 1eieveBESasf i bgsi8t ¢or and :
greater discounts on subsequent purchases, whereby the favored custoners.

‘may be reHabngdnfObnCeRtLBUGE RALLBNAGE HURNAMARA 1 SWRQit. ;Qf pUb' ic
facility, the higher the frequency with which a user was issue

transportynfaggegdi-scount points over a given period, the nore Ilkely .the
-user will beconme a repeater for using the facility in question. These

and greater di somint s SoRMefF 21T Te ST 1Bl FACkE o ehg vt Bl ea EXEPES |

nay‘ data mining is carried out based on-transport fare
discount points. The data on the issued transport fare
discount poinfs arefseqt"from the PCs 20 of the shéps 8
-(loéal-shops as weil_as municipalities) to the card data
procéssing 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 godds 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-obtainéd in advance from
the IC card holders.

Parameters used in these analyses may typicallf
include the Fimes of day, dayé of the wegk, 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

.ppblic facilities may be employed in the manner described
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be retained for repeated usage of the facility. The-inventive IC card

operation system 1 discussed above provides” t he f ol I"owi' ntp Majahr2006 -

advant ages: (1).Advantages for the users#f IC cards 5 48 16 March 2006

‘When using the IC cards 5, custoners nakrngf pur chases at the shops 8 get

di scounts on the fares of the transport” run by the transport business

operator 6. -The custoners dropping byrthe shops 8 can recharge -.transport

fare val ues at nearby | ocations w thout taking the trouble to go to the

offices of the transport business operator 6. In proportion to the nunber

of remar% ngnts accunul ated on their «cards, the custoners can al so get

di scount s on tHeir purchases at the shops 8. The I C cardhol ders get on and

of f the transport}’1 SNDO so that _cro e% %%S on board as well as traffic
r

‘congestion as a of ROY % %% RAkeq. thahr v, 2R hgnehed| @ cards al | ows |
the elderly djust their .fares in barrier-free fashion. The IC cards .

-~ al so affoP&rFHBP ﬁ@FéeﬁE stodthnofr BRsfésslpeedetn BOYeshamd trains or

‘bet ween. ot her nmeans of transportation. (2).Advantages for the transport _
busi ness Bp&F¥tor W despread use of the I C cards enhances conveni ence for

passengers and contributes to boosting ridership. On
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 ﬁhe humber'
.of t;mes the customer aas.issuedwith discount points, -
the more important that customer is for the shop in
quesﬁion. These customers may be cffered 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 freqpency with which a user ﬁas 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
'Tpreferential 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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the bus, the driver is spared the chores of.prIeéfhng fares in small

change fromthe passengers. The I C card 5 ¢o05ts |l ess thaniérivgnet2096cards to -

mai ntai n. Dynam c surveys. conducted by ﬁe%qs of the IC 49 16 March 2006
cards help the transport business operator to optimze transport service
managenment .’ By cooperating with the [|ocal shops and/or nunicipalities in
running the 1C card system the transport business operator can expect to
gain nore people using the transport: The cooperation hel ps reduce thercost
of setting up the back-end processing system which translates into nore

di scounts on trangRaf tudB{ESchd Mekeepidg M th, L g QpobeL, pftransport fare
di scount points issued by the shops, the transport usi ness operator

ceives c i oy f hep reg : f et her t he di scount
boint s have aoroar Ty bean hoer fea-to i arahEs 8 YR 28kens i nat the

id. £ ders use the transport, which .
I S F
o oo o LSO Bl RIS BB LR UL, L
appl ,i ?at i O{',Lsans(;;’ rﬁb‘df/aapé axgaefuésoraé hr?ee!\r Cﬁl lggggfor?gdwithout takihg ‘
the trouble to go to thg offices of the transport
business operatpr 6. In proportion to fhe number of
reward points accumulated on their cards, the customers
.canaalso get diséounts on their purchases at the shops 8.
The IC card holders get on and off the transpért' '
smoothly so that crowdedness on board as well as traffié.
céngestion as a whole can be eased.
_Eurthermore, using the IC cards allows the elderly
to adjust their fares in barrier-free fashion.
The IC cards also afford their holders smooth
trénsferé between buses.and_tfains or between .other means
- of transportation.
-.(25‘Advantages-for the transport business operator
Wideséréad use of the IC cards enhances cdnveniencé
for passéngers and dontributes to onstigg ridership. On
‘thé-bus,'the_driver is spared the chores of éollectiﬁgr
~fares in small change erm the passengers.

The IC card 5 costs less than magnetic .cards to

maintain. Dynamic surveys conducted by means of the IC
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muni cipalities Offering reward points to cust'onmer & 'al l ows the |ocal shops
to gain nore custoners. The shops can alsoa'obtaln dynan1®@h&ﬁcmﬂﬂﬂﬁeyed
data on their customers 50 16 March 2006 ¢hanks to the |C card system'
-Wth the IC card systemin place, nun|C|pant|es can expect to see a
smal I .er nunber of privately owned cars clogglng the roads, so that traffic
congestion is relieved and environmeptal® protection pronnted, | ssui ng
reward points hel ps increase the nunber of public facility users. The
dynami cal ly surveyed data allow the authorities to work out nore

ff f | d_to budget-traffic-rel ated
Subsi di es PRt REPe Rk ERIPBRFE BPelihes RRnacor (55 ABEiRfaBes for the

subsidies in a nm ranspar
Cfferln IC card o eratlon service brings

.1C card erratlontcongané hﬁy

fees and rerat8dtravéNaes P8n?ﬁ8mﬁé car oﬁ%?%??% RONpHY the |ts data

m ni ng. builnei Elloms tPe conpany 7_to offer the. dynanlcally surveyed
. data prof PSRy STEPPt &ngY PENPYL l?HBFllFéesmﬂphrPﬁélearHhﬁa¥§ dredessi ng
server run as,a Web server . through which the dynamically surveyed data
are prOV|agat?ﬁftHBecFF@ﬁﬁgorPh%uﬁEﬁééﬁdopéﬁéﬁafl@ﬁncéﬁp%ﬁy %ocan operate

‘as an ASP (application _service provider).
galn more people using the transport.

The cooperation helps reduce the cost of setting up
the back-end processing system, which translates into
" more discounts on transbort fares.

In keeping with the number of transport fare
discdunt points issued by the shops, the transport
busiﬁess operator receives compensation from the shops 
regardless of whether the discount points have actually
‘been converted to fare values. This means'that-fhe-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 Stoxagé area divided
into a plurality of pdrtioﬁs for use with multiple

‘abplicationsf the card system can be readily expanded for -
.future applications;

(3) Advantages fqr the local shops and

municipalities

Offeriqg reward points to customers allpwé the
local shops to gain more customers. The shops'can‘aiSo

obtain dynamically'surveYed data on their customers
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Furthernore, the conpany 7 can sell or |ease 'tthe #peoint issuing apparatuses
21 profitably to the participating |ocal Shops and nmuni cip®ar¢h 2006 Wt h -
this enmbodi nent of the invention, reward 51 16 March 2006 S points issued
by ‘each shop 8 are recorded to the | C card © 5. These points are converted
to discounts that apply comonly to transport_fares wi thout interfering in
the custoner |oyalty program of each shop 8, i.e., the orlglnaL pur pose
of the reward point system Al though this enbodi ment was shown allow ng
transport fare values to be recharged on the IC card 5 for using the.

transport ghumiby the e arspRily Rysiagss operator 6, this is not limtative
of thg i nventi on. Alternatlvely%%the recharged val ues may be used for any

oLher purpose. TaiLRXem gp LbtaTsolecedvaluss, M be eipended o movie

t heat er adnlsS|on f ees, one arges - ( gift

AR d ment are, nd di nner caoupons of a
: g:ﬁt:ihf:?sﬁrggpgﬁigﬁg % ai f. %&%?%efhpgméﬁﬁoﬁ' ﬁﬁvaFﬁgyéﬁWE§d8 i.ssue the
same - gggﬁ 8Bglnts o be |tten go both the transport fare discount

poi nt area ﬁtrga argg t traffic congestion is

relieved and environmental protection promoted.
Issuing reward points helps increase the number of
publié faéility users. The dynamically surveyed data
-allow the authorities to work out more effective traffic-— o L)
relaéed policies and to bﬁdget traffic-related subsidies
in a more transparent, credibie manner.
{(4) Adﬁantages 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,

_ Thatwis,'with the card data processing server 10
runAasia Web $erfer through which the dynamically
surveyéd data are provided to the clients, the IC card
operation company 7 éan operate as an ASP (application

..service provider).

;Furthermore, the.company 7 can sell or‘ieaée’the
point_issuing apparatuses 21 profitably to the
participating local shops and municipalities.

With this embodiment of the invention, reward
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Al ternatively, each shop may i ssue dlfferent nunbefs of PO'”tS to be .
recorded to the areas 34 and 36. Al though this"enbodi ment18\HerohiZORA haV|ng
the local shops issue transport fare di‘séount points as reward points,
‘this. is not linmtative of the i nventi on. - 52 16 March 2006 Alternatlvely,
the reward points may be converted to sonethlng ot her than the transport
fare values. I n other - words, any other.-known di scount points may be
converted to transport fare vaIuésJﬂThere'are no constraints on the uses
of issued reward points. (Variation of the Invention) A variation of this

t b t to the IC. d
;ggsgt:ggpwgggvg% 70, B9, BachCuRBROPr aRe; hRESRaPRoLE. Phekde) reronce.

nuner al s se thexﬁggve descrlbed% éﬁ% nt designate |ike or
cor r espondi ng en? tHES T M SURTE WEXPTS CirBprRET ¢ view

'. showi ng an al t #naﬁlve structurﬁ of a storage area 50 on the IC card of the
“ i nvention O%@%? Vat® GFR38sRethi heree @%BPaa aPrbarbering prskleed into a

transport fare value area 51 for accommpdating transport fare values and a
t el ephone %ﬁ%?@%rv%?%% Y RAra2ramrof eearhi fgopeb ephonies chlaege  val ues.

original purpose of the reward point systen.

Although this embodlment was shown allowing’
transport fare wvalues to be recharged on the IC card 5
:for using the trahSport run by the transport business -
operator 6, this is not limitative ef the invention.
Alterhatively,ithe recharged values may be used for eny'
other purpose.

For example, the recharged ﬁalues may be expended
on movie theater adﬁission fees, telephone charges (of
public telephones),'gift certificates of a specific
departmeht store, and dinner coupons of a partiCuiar
restaurant chain.

With this émbodiment, the ShopseB'issue-the same
number of p01nts to be written to both the transport fare-
_dlscount point area 34 and the point sum area 36.
Alternatively, each shop‘ﬁay issue different numbers of
pqints to be recorded to the areee 34 and_36f

~Although this embodiment was shown having the local
shope issue transport fare discount poinhs as rewar&

points, this is not limitative of the invention.
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“as 1E in t

The transport fare value area 51 is structural]ly. arand functionally .
identical to the private area 31 shown iniFig:-4. The tel@pamhe200bar ge
val ue area 52 contains 53 16 March 2006 t¢f ephone charge values that are
‘recharged. for use on IC card-conpatible publrc t el ephones. A region
identified as 11 in the area 52 stores” a- telephone charge val ue recharged
by the tel ephone busi ness operator. Regrons identified as 01 through 03
each accommpdat e a tel ephone charge val'ue that the I C card operation
conpany 7 assigns to each Shop 8 under conm ssion frontthe telephone

busi Ness aNeEatAl1 vbl vl Ehel QoS ztt%ﬁosem%g,mgessgoonq,ed dgechar ge

transport fare values~are the sane comm ssion charge
t el ephonegg (i ORS. wi t h I 01 throu h 03
Al t er nat i \%F‘%,rt%ghléaglgggg |t?113’= \%I R E A e%al uéé ﬁE’S}QEe

di fferent hos andlrn teIephon char e vaIues A region i dentified.
%Ee:ggr’eé %tggre%( %t éﬁ%&né“a@ha’regé:qlﬂéﬂeﬂfé@ A ‘

transportt e drscog % gornt area 53 accomodat es cunul ative suns of

transport Pa &2HFRROINE2 50Vﬁ9§eﬁssugﬁeﬁ? #F8 BRopens8Lrapnednpunthéon with

- their 'I1Ds region identified as 4E in the area 53 holds the sum of
.drscount Bﬁ?ﬁt@ft%ﬁ?uﬁger88ﬁ§€rPQ&nﬁé -a tel ephone '

(Variation of the Invention)

i,

A variatioa of thie invention involves adding a-
telephone business operator to the IC card operation
eystem 1. In the description that follows, like reference
numerals used in the above~described‘embodiment designate
‘like or correeponding entities of this variation, |

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

A private area within the storage area 50 ie .
bisected into a transport fare value area 51 for
‘aecommodating transport fare values and a telephone-
rchargé value_area 52 for retaining telephone chafge
values.

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

AThe_telephone charge value area 52 contains
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- di scount p0|ﬁps

charge val ue when expended; a region identifi'ed as4F in the area 53.
retains the sum of discount points that arg™ converted totlaMaran@ert fare
val ue when consuned. Wen a shop. 8 issuessdi'scount points using its 54 16
March 2006 point issuing apparatus 21, thesé points are added to the
'nunber of discount points in the region identified by the. 1D of that
shop. At the sane tine, the region 4E_is“replenished by 10 percent of the
nunber -of issued points (for use as a tel ephone charge value), and the
region 4F is given 90 percent of the nunber of. issued points (for use as a

transport ue). e rati.o:0f _appor.tioni di scoun oints
betmegn tﬁ%q%?ggge4 an 4E%E%§%atgéfaﬁgf’§%%qﬁﬁ¥ %ﬂ%ﬁg% ey 58 él ered as
request ed : LC.card_hol der _upon.issuance of di scoynt ints.. The
di scount §§¥ﬁt§g§ggg%%?§t88%%ﬁctﬁ? FESCOTSaF aF@g&BHVéH?%HEEbe@r%ﬁsport

fare valu I N e sane nner as with the above-described enbodi nent. The
13 %ggcaﬁﬁﬁaggdsiﬁr?ﬁearéﬁﬂﬁﬁhﬂﬁe &P@TP6nVYEAUEd to a tel ephone
charge value, in tge sa manner as in conversion to transport fare val ues.
That is, “WhBATPRE P& gg?dtﬁéﬁﬂﬁPnﬁlQeéénéséappeﬁ§¢ﬁ§-th%egip%%rd on an IC
card=-conpati bl e public tel ephone, the public tel ephone converts the
disCountngS?ﬂFéfﬁéﬁdaanltHBrPBQPoH3 gaEchoagcpameghtreachalgehoakue at a

predeterm ned rate _ .
) charge value that the IC card.operation company 7 assigns

to each shop 8 under commission from the telephone
-buéigess operator. In Fig. 10, the shops 8 commissioned
to recharge transport fare values are the same as those
commiésion to recharge télephone charge values (i.e.;
shops with IDs 01 through 03). Alternatively, fhe shops
dealing withrtransport fare values may be different from
those handling telephone charge vélues.

A region identified as 1E in the area 52 stores the
sum of teiephone chargé'values. |

A transport fare discount point area 53
_accdmmodateszcumﬁlativé sums of transport fare discount
péihts iséué@ by_the shops 8, in conjunction with their
IDs. A region identified as 4E in the area 53 hoids fhe
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 tranqurt fare value when consumed.

Whenla'shop‘S-iSsues discount points using its
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bef ore expendi ng the converted value. In th&§}casgﬁ>the public telephone
updates only the nunber of discount p0|nt§”herd i'n the r#gManchi®08nd _
leaves intact the nunber' of discount pbﬁngs accunul ated by each of the
shops 8 55 16 March 2006 i nvol ved. Wen the discount points' held in the
regi on 4E have been exhausted (i.e., reduced to zero), the public

t el ephone adjusts the tel ephone charges-"by successively expending val ues
first fromthe region 11 and then from the region 01, and so on. As
described, this variation of the invention involves dividing the

above- nentdcinad iSArAGe LA A00M21 t hevdde Gt idhSUeiyd MBS, that the
di scount points issued by the shops 8 may be Efeg:bOth astpransPo[L fare
val ues anGuabdrelaPhRane Shar ¢yl des, Ald Neugh, t hig yard:aly on e
_i'nvention was shown having ?ﬁﬁ'|c car&ﬁ% carrylﬁpfﬁﬂk;aﬁ%bogpr&5?@ val ues
~and tele f ue LSshgenQt Limiative.o e.invention.

‘ AIternati?E?&% g?%g?%ﬁ% ds %F %g uééﬁﬁagaﬁg'p§b§|ﬁ%%lBHagﬁelﬁc garg_SEdAz
anot her al ternative ; the st ar re of the |C card 5 may be divide
into nor er;e%al%%{l\féeégr tggs l?o%aeggt% 8%a§%o§rh%€d§’tué“bﬁﬁr é’%t HEF 4o PRILAES of :

' iS.i i i n IC card, an
o Va'Qes- IWEE%WEQEIQ% %hk%lbgﬁgﬂk'% a@%%yg% %e  and the region 4F

is given 90 percent of the number of issued points {for

use as a transport fare value).-,The,above ratio of

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 issuanceAOf discount points. .

The discount points accumulated in the region 4F
ére converted to transport fare values in the same manner
as with the above—described_embodiment.

The discount points accumulated in the region 4E
are convérted to a telephone charge valﬁe in the same
manner as in conversion te transport fare values. That is, .
when the‘IC card holder placeé a call using the IC card
oh an IC card*>compatible public telephoﬁe, the public
‘telephone coﬁverts 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 accﬁmulated by each of the shops 8§
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area so

| C card operation system a point issuing apparatus; an adjusting :
apparatus, a center apparatus, and a billiAg -apparatus wh&Mabsh 206a hel d
on the IC card are enhanced in value sd.5as to pronote w despread use of
“an ICcard 5.6 16 March 2006 schene. 16 March 2006 CLAIM5S 1. An IC card
conprising: an issuer-specific point areafor storing cunulative anounts
of points issued by point issuers, theg -i‘ssued points being accunul ated in
a manner of specifying each of said cunulative points for the -
correspondi ng point issuer; a commopn point area for storing a cunulative
amount Ofin@?i e.cg_oints i ssued by said point issuers, the issued points
bei ng accunulated in a manner w t hout distingui shing anobng point issuers;
|l e anount of- value for a

and a payabl e anpunt .area, for storing a paya ]

pur chase of com%ﬁ’lntf%@r G S ipd?%grb Spté%]r ik thei e panie aisunt of

value in IudiQ%xvalue converted from points stored in the common point
P VS 5 SubtFedresdt FenreRe) palhsl Bubkbant of val ue

"~ stored in the |IC card. . _
_ - 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
_invo%ves dividing Ehe 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 ﬁSed both as transport fare
values and as telephone charge values.

Althoughrthis variation of the invention was shown
having the IC card 5 carry both transport fare values and
telephone charge valuesg this is not limitative éf 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 S may be divided into morg‘than two areas sd as
to accommodate more than_twd kinds of values. .l

‘Implementing this invention prbvidés an IC card, an
IC card operation system, a point issuing apparatus, an
édjusting apparatus, a center apparatus, and a billing'
appafatus*whereby data held on the IC card are enhanced

ip value so as to promote widespread use of an IC éard
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2. An.IC card operation systemutilizing an. 1C cafd according to claima1,
the system conprising: a point ISSUIng apparatus for issuttiyftaphi 2006 t o be
stored into at |east one of said issuer-sgecific point area and said:
‘conmon point area; 58 16 March 2006 an adjuétlng apparatus for allow ng
- said business operator to adjust an anbunt to be paid using at |east
either said points accumul ated in said conmon point area or said payable
~amount stored in said payable anount” area, 58a 16 March 2006 g' wherein
- said cunul ative amount of said points in said comon point area is ,
~ converti blsshieniza sai d payable anbunt at a predetermned rate; and a center
apparatus for acquiring the nunber of points issued by said point issuing -
apparatus for storage into said comon ,point area, said center apparatus
further calculating the amount of points to be adjusted By sai d poi nt
~issuers in paynent for said business operator by use of the acquired
“ nunmber of issued points. 3. An IC card operation program éexecuted by a
-conput er used by an I C card operation systemutilizing an 1C card.
according to claim1, said IC card operation '

s
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pr ogr am causi ng sald conputer to carry out the steps of:, issuing points to
be stored into at | east one of said issuer-specific p0|m5'QW@a29Wﬂ sai d
comon point area in accordance with intentions of said point issuers;

al l owi ng sai d business operator to adjust an amobunt to be paid using. at

| east either said points accunulated in said conmon point, area or said
payabl e anmount stored in said payable anbunt area, wherein said cunulative
anount of said points in said cormon point area is convertible into said
payabl e ambunt at a predeterm ned rat &LAaHW8 acquiring the nunber of points
issued in said point 59 16 March 2006 issuing step for storage into said
common point area, so as to calculate the anount of points to be adjusted
by said point issuers in paynent for said business operator by use of the
acqui red nunber of li.sfwedCperndscompriming card operation system accordi ng
- to claim 2, wherein said point issuing. apparatus further conprises a

"~ rechargi ng functi oanf essnechapetihilic gial qayakehe farostdrimy sai d payabl e
anount area; and wherein said center apparatus acquires from said point

i ssui ng appatumuisitiiive pagabte efmmintsedlaugddohypoisai d spaietts, i 88YI ng'
apparatus, said center apparatus .further calculating t he recharged payabl e
annurﬂ adj ustssied p01nts being accumulated in a manner of spec1fy1ng

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 without distinguishing among
point issuers; and-

a payable amount area for storing a payable amount of
value for a purchase of commodity or a reception of
service, said péyable amount of value including vélue
converted from points stored in the common point area so

that a payment is subtracted from the payable amount of

value stored in the IC card.

2. An IC cardjoperation system utilizing an IC
-card according to claim 1, the éystem 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;
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to be paid by said point. issuers to said business operator by use of the
acqui red payable anount. 5. An I C card operation program Heblerahid®dg§6to cl ai m
3, wherein the point issuing step further causes said conputer to carry
out the step of rechargi ng said payabl e anbunt in said payabl e anount area;
and wherein the adjusted point anount cal culating step further conprises
acquiring the payabl e anount recharged in the point issuing step, so as to
calcul ate the recharged payabl e anbunt adjusted to be paid by said point
issuers to said business operator by use of the, acquired payable anmount.
50 16 March 2006 62" Al ustdaed apperatieniey st eknvsigeprsdiidgbusonesai m 4,
wherei n, upon cal cul ating the recharged payabl e amount adjusted to be paid
by said poi RPSr3kekriso tar Buitd Apusineess bpebatprid swiha et deaappar at us
deducts fees to be provided-to said point issuers fromthe anount

recharged b§15BfE PRI dtPIigiseescupul AfefiCle agall @ pematdropopnegrasraccor di ng
~to claimb, further causing said conputer to carry out the step of
deducti ng f&d3dter¥RPLIA cvicged ssossidiposaldipayarle famtonmtt heeappunt
recharged by said point issuers when, in the adjusted point anount

cal cul ating step, said conputer calculates the recharged payabl e anount

adj usted to be
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aid by said point issuers to said business.operatr. 8. An |IC card -
'gccordyng to 2Iain11, wherein at |east one;of Said !ssueyiéb@dﬂfﬂEmﬁbrhtf"“'
~.area and said common point area i s capabke of storing mcro-points each™
denoting a value less than one. 9. An IC cafd according to-claim1, wherein
~data are witten to and read fromsaid issuer-specific point area, said
common point area, and sai d payabl e apourit area in non-contact fashion.
~10.- A point issuing apparatus for use by an |C card operation system
according to claim2, the apparatus conprising: .61 16 March 2006 poi nt

i Ssui ng NeaREdio JSSIAGPAUTING Lo SIOF e i d P& Als !frﬁ%adﬁ{‘e. of said
issuer specific point area and said conmon point "area; issued point count

br ovi di ng sERd, Lot Qe NG RAIL SR ARRArAILP i fALLhe, puer of -

points issued for storage into said conmpn poi nt a;,” an

oi nt presgnt, f:or i1 and presenting the cunul ative anmount
--gf points%ﬁg%hg%e?%%ggngggﬁﬁgﬁﬁeﬁoind'issuer upon retrieval fromsaid

o 12t Al Epyr s B RELRIS ARPRLALS 57T 10
‘points issued by said pointrissuing apparatus for storage
into said common point area, said center apparatus
furthef calculating the amount of points to be adjﬁsted
by said point issuers in péyment»for said business
operator by use of the acquired number of issued points.

3. An IC card operation program executed by é
computer USéd by an IC card bperation system utilizing an
Ic cardAaccording to clgim 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 issﬁer*specific poiﬁt area and said common point
area in éccordance with intentions of saiﬁrpoint issuers;
| allowing said business operator to adjust an-amount
tb.be paid using_at'1east-either séid points accumulated
‘in said comméﬁ point;area or said pajable amount-stored
in said payable amount area,.wherein saiq cumulative
amount of said points in said common point area is
convertible into said payable amount at a predetérmined
féte: and-

acqqiring the number of points issued in said point
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rechargi ng neans for rechargi ng said payabl e anmount~ in said payabl e anount
area;” and recharged anount providing means; for"providi ng t&Marchcd@ber
‘apparatus with the recharged payabl e andusit.” 12. An adj usting apparatus for
use by an I'C card operation systemaccordihg to claim2, the apparatus
conprising: payment anount acquiring ngans- for acquiring an anount to be
paid; and converting nmeans for converfing the points accunmulated in said
common poi-nt area into said payable amobunt at a predetermned rate; 62 16
March 2006 wherein said converting] neans. acquires the points

~corresponding: - a i nt to_b aid and .deducts the acquired
points.frgﬁggéﬁg %gﬁﬁnﬁggo%ﬁ ra ggg?kgngaﬁﬁeggpﬂ?niPofﬁg'ﬁﬁﬁﬁbléoannunt'
~acquired i convert| means, falls short of. the acquired anpbunt to be
pai d, the%gtﬁg g%%???%ﬁ? #di%%ﬂE?EdO r8ﬂ%§§?dt8a9§bﬁ@3uéﬁﬁGnPYarea in |
order to adjuyst sajd, amount to be paid. 13. A _center apparatus according to
clain12,-s?£#t%%+n ohpPr ST igt Pred¥ferhgf AkafsiflopugaresFapPagakorbi | | ed

amount to _be paid_by said point issuers to said busjness operator by use
of the nuﬂ%é?g%foﬁog%?sa?%%%%ﬁﬁ pumber of issued points.

4. An IC card operation system according to claim
2,‘wherein said point issuing‘épparatus further comprises
a'rechérging function for rechargiﬁg said payable amount
in sgid 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 calcuiating the-recharged payablé amount adjﬁstéd
to be paid by said point issuers to said business
operator by use of the‘acquired payablé amount .

5;‘ An IC card operation_program according to claim
3,.whereinlthe point issuing step further causes said
computer to_carry out the step of recﬁarging said payable
amount inlsaid payablelamount area; and -

wherein the adjusted point amount calculating step
further comprises acquiring therpayable amount-recharéed
in the point issuing step, so as to calculate the

| - recharged payable amount7adjusted to be paid by said
point-issuers to_said_business operator by use of the‘-

-acquired payable amount.
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. pr-oducts and services puréﬁ%

. said t tus further conpr.i
For provi PSP # bHBPReSS LGHAFREE JHeh HeRPGEREE BRYABLE PRIy om dat a

by said point issuing apparatus and the recha?ged:payable anount, said
presenting neans further presenting the calctulated bi | | etb Mapem2Q06t o sai d .
poi nt .issuers. 14. A center apparatus acterding. to claim13, wherein fees

‘to-be provided to said point issuers upon 4dddition of points by said point

i ssui ng apparatus are deducted fron1safd¢§?lled anount cal cul ated. 15. A
center apparatus accarding to claim13, .~wherein said adjusting apparatus
further conprises history accessing neans which, upon gaining access to a
storage area of said IC card when said IC card is used for paynent, either
wites to or reads fro aid storage 63 16 March 2006 area a hjstory of any
0 o207 R AR P O O DA (S It C Lt wher e
~data_m ning result providi ng nmeans
sai d _history accessing neans. 64

m ni ng of history acquired b

aid . y : _
* ABSTRACT §§JV%;%3rH°o 8r RELOInPY¥y SpdMh Peidits diss¥edswhircE2éfhances the added

val ues of data stored.on IC cards to , ,
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;.fgrther caﬁsiﬁg said computer to carry out the step of
déducting fees to be prbvided to said point issuers from ,
the aﬁount techarged by said point issuers whén, in fhe
adjusted point amount célculating step, said cémputer
calculates.the recharged payable amoﬁnt 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.étoring micré—points eadh  ¥§
denoting a value less than one. |

9. An IC card according to claim 1, wherein data
‘arelwritten to and read froh said issuef—specific poinﬁ
areé, said common point area, and said payable amount
area in non-contact fashion.

10. A point issuing apparatus for use by an ic
ca;d operation system according to claim 2,_the'appératus._

comprising:
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¥ dis.
pronote acceptance of the cards. The storage area ‘of each |IC car
divided into a private and a public area.  The - private artaMamhd?0®6dates a -

transport fare value while the public dréa ’'stores reward points i ssued by
shops. The shop-issued reward points are Gbnvertlble to a transport fare
val ue. The public area is further divided. lnto a shop-specific point area
and a commobn point area, the shop- speC|f|c poi nt area accunul ating points
shop by shop, the conmon point area retaining points common to all shops.

Each shop accumul ates points to both of the. shop speC|f|c and conmon p0|nt

area. Points are Qfﬁtlci%{ﬁi@%eé&? 05 RO} Pt S{I‘?é‘]o,a}":’& BE P8 8y

transport fare value That 1Is, only t p0|nts fcunu alel th t
oint are e e ar es i-le e p0|n S
p aneb th Egég %? used @Eg%%? @%gﬁg dint afea

accunul ated by |n I VI ops are
said common point area;

issued pointrcouﬁt providing means for providing
said center apparatus with the number of points issued |
for storage into said common point area; and

|  accumu1ated point presenting méans for acquiring
~and presenting the cumulative amount of points issued by
a specific point issuer upon retrieval from said issuer—
specific‘point‘area.

11. A point issuing apparatus according to claim
10, further comprising:

recharging means forrrecharging said payableuamOuatl
in said payable amount area; and

recharged amount providing means for providing said
center aﬁparatus with the recharged payable amount.

12. An adjusting apparatus for -use by an. IC card.
oberation system according to claim 2, the apparatus
‘cbmprising: |

payment amount acquiring means.for;acquiring an
amount to be paid; and

converting means for converting the points
accumulated in said commonrpoint area into- said payable-

amount at a predetermined rate;
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wﬁerein said convertinq meané.acquires the'points
corresponding torthe acquired amount to bé paid.and
deducts the acquired pointslffbm said common point.area;
and

wherein, 1f the payable amount acquired by said
converting ﬁeans falls short of the acquired amount to be
péid,‘then the shortfall is déducted from said payable
amount area in order to adjust said amount to be paid. -

13.- A center apparétus according to claim 2,
further comprising presentingrmeans for calculating a
billed amount to be paid by said,point.issuers'té 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
calﬁulated-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 df-points by. said poiﬁt-issuiﬁg apparatus are
‘deducted frbﬁ said billed amount calculated.

15. A center apparatus aécording to claim 13,
wherein said adjusting apparatus further compriseS'
history accessing means which, upon gaining access to a
storage area of said IC card wheh said IC card is uéed

for payment, either writeszto-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 cbmprises
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.
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