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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 ICcard, an IC card operation system a point issuing
.apparatus, an adjusting apparatus, a center apparatus, .and a billing

apparatus whereby reward points are issued for purchases 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

TECﬁNICAL FIELD

The present invention relates to an IC card, an IC
card operation system,. a:poinﬁ issuing apparatus, én_
adjusting apparatus, a centcr apparatus, acd a billing- | L.
apparatus. More particularly, the invention relates to an
IC card, an IC card operation system, a point issuing
apparatus, an adjusting appératus, 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




bus is equipped with a fare box device for witingand reading data to and
from.dC 2argg. When a passenger of the bug~holds up‘hi;sﬂbMahmﬁKme card to
the fare box device, the device reads a fare value fromthe card in '

. non-contact fashion and adjusts the passenger's fare by deducting it from
the retrieved value of the IC card and upgdting the remaining fare value. -
Wien recharging the fare value on the |IC-card, each user pays an increased
~anount -to the bus conpany or |ike . business operator to have the IC card
recharged with a fare val ue corresponding to the paid anount. Every tinme a

assenger LS tanRqaped sofk ke vehicle, . the fare bpx device acquires the
*Bassengergggride ﬁ?stgry rdata by witing and readi ng suech data as the bus

Stop and “the ti o} HlIhG .5 RS PaSSe09%E 0! AT ol 0P3BYS stop apd the

time at which the passenger got o etc., to and m When

ol casingoar hassangepet LSRR AR MR Beviocs Tote omad i ot 111 ont

releazipg o Ress same t?nd tLonLug conp can acquire the ride '
.Lrg?Ors ggggdﬁbgnggﬁg p%s%BﬁggFSm E Ear "aﬁﬂgﬁ% fBPRRS2008T sPhti stical |y
process tPg.oRLa R8Fagal8 L0 SEPREIUSRL L Ue L RUS (operatlons.
device, the device reads a fare value from the card in
‘noh—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‘éuch data as the bus stop and
the ﬁime at which the passenger gqt on} the bus stop and
the time at which thelpassenger got off, etc., to and
from the carﬁ.

When passengers have fheir fares adjusted using IC
tards, the receiving and releasing of passeﬁgers to and
from the vehicle 5ecomes more efficient than before. At
the same time, the bus company cén acquire the ride

“history data from the passengers’ IC cards and
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In order to adjust passengers' fares using ILC: cards t he bus conpany must
introduce an IC card systen1as an ObVIOUS precondltlon Ta&ar¢h 20060 '
‘system general |y expensive, conprises: © & fare box device-furnished on
badard each bus; a recharging apparatus set”up at each business office (a-
machi ne for recharglng fare values on IC cards) and a data processing
apparatus.that connects these apparatyses online or offline for data
processing purposes. |If the rechargi'ng apparatuses are run only by the

. bus conpany, the cost for installing and maintaining the apparatuses can

- be percei veatds tjastilguipardae st ¢ihd robBaitrel GIRANE:S MiRAlde Wth only
a limted nunber of |ocations available for setting up a small nunber of

‘rechar gi ngseppar alussepe g passengers. who decide to use - the I C cards can
“be iinconveni enced considerably. It is therefore an object 'of the present

nvention o ovencopBetneoaRayEsengagblanedeli ghenci 6ol e iior art

- and to provide an IC card operation systemand relate U|pnent

facilitat r March 2006
b S0 asoRE e RS ERPARY 3R Thi#oadds & ié?éf%ft%le”ﬁ 5° e present

|nvent|onobgggﬁg b§9858& qsgnan | C-card conpri sing:

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.




an issuer-specific point area for storing cunul ative anounts of points
i ssued by point issuers, the 1issued points being accunul t8 Bdrchret@énanner
of specifying each of said cunulative points for the correspondi ng point
i ssuer; . a common point area for storing a cumul ative anount of said
poi nts issued by said point issuers, the issued points being accunul ated
in a manner w thout distinguishing anong point issuers; and a payabl e

anount aﬁﬁ%c,fL‘HSU%t}zodf.“%N%Eﬁf e anount of value for a purchase of

(
comodity or a reception 0O service, said payabl e anount of val ue :
i ncl udi ng val udn eervedaedef WAMhpai s st @@ citn ofhe heOpFBRpeI Nt area so
that a paynent .is subtracted fromthe payable amount of value stored in
the I1C cd%ﬁenfé%rg ©¥606 S| RTRVAGrEGaRBe 1 CRTE SEBBKdsA8Bect of the

present inveninOnsshiRer@petiRhievidedanrby ¢akdscQpeLAti on system utilizing
an IC card of the first “aspect of the present invention, the system _
conpri si ngumal dol ve Jmewity ebrrittus forued el nypipui ntssuardie ttteored into

3 ot P06 e IS TR AL B0 L coman Bt o
anDunt t oeddeh 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 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.




paid using at |east either the points accunulated in the conmmon point area
or the payable ampunt stored in the payable amunt area, 1@ieir¢i 20d6he

currul ati ve anount of the points in the commbn point area is convertible
into the payable amount at a predetermined rate; and a center apparatus
for acquiring the nunber of points issued by the point issuing apparatus
for storage into the conmpn point area, the center apparatus further

cal cul ati ng the ITamasRorsianss ntidtho Be agicostedabpethe pbi nthéssuers in

aynent f. busi . aper y e h cquire number of issued
Boi nts. Ilgfggé%g?da%ﬂég&\?\% a t }I?él’r as%%ctxg%?‘t”f eegpraeréenfc i 9EAtion, there
i's provi depersat 1@ caye tepenat 1 biv jnogram Ie€Xxeeudedo Dy thieCoOppPyser used by an

| C card operat.ion ystemutilizing an,|IC card of the first aspect of the
present |AVRTTT on,of tlef'@ caPd°658at i SRVEPEGPEM catidfng. SYWéTI&orrput er t]?
carry outcd 54 : of : issuing points to be stored into at |east one o
- the issuer-i%%ci??% point area and the common point area in 16 March 2006
accor dande R iifSeifidosPreratie goirnt sisvdner poiakbowbnge sherbdsi ness

e o Tt SR S sl TR B! L P 11
payabl e d&imeurtoramosa poihér eireat hancanyuativeg appuphtol Ebe
" allowing the business operator to adjust an amount to be
paid using at least either the points accumulated in the
common point area or the payable amount stored in the
payable amount area, wherein the cumulative amount of the
points in the common point area is convertible into the
payable amount at a predetermined rate; and a center
__apparatus for acquiring the‘qpmber of points issued by |
wthe 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




points in the conmon point area is convertible into the payable anmount at
a predeternined rate; and acquiring the nunber of pointsté BawsaRd06 t he
point issuing step for storage into the common point area, so as to
calculate the anmobunt of points to be adjusted by the point issuers in
paynent for the business operator by use of the acquired nunber of issued

poi nts. The point issuing apparatus may further conprise a__recharging
functi on ?%‘f‘%% girid: %Hﬁipeﬂmse dndidift Bt HESy&yan| éldewdnrg area; and
wher ei n t#es AN He AORP A RY ACHEL &rf LHIuRe (ROBA Jigui Ng appar at us
the payabl e anmount recharged by the point issuing apparatus, the center
appar at us1gmg fafr thesrstcidiien ¢ hehealedisargednujayadl é nambent adj usted to

be paid b oi.nt. i ssuers. .to the siness _operator. b e of the

acqui r ed é/poayagl g)dlglr%tfﬁrte% The ¥ rﬂayia%gtﬁ r?ﬂloélfqu S efjurlﬁ\{‘hg Scause the
conput er gayatdre \anaiiintt ke <t, e whefr giec haegichgut he ipay ahbentadeuinhei N t he
- payabl e amount area; and wherein the adjusted point ampunt cal cul ating

step may RUMtHert® ddifpSo8Eode RF TG eke 15ayaBre rhAbast 1hsehahged in the
poi nt 'Sgﬁhﬂﬂﬂ§§%ﬁmm§Q ax %0ﬁ%@d@géﬁﬁgnbﬁer%%%baﬁﬂadﬁégug%gﬁ 2006 payabl e

anount adjusted to be paid by the point issuers to ess oper at or

by use ofmumkercfuincddtpaysisiied in the point issuing step for
‘ storage into the common point area, so és 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 wherein the center apparatus
ihay acquife from the point isgﬁing 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




anount. Upon cal cul ating the recharged payabl e anount adjusted to .be paid
by the point issuers to the business operator, the centelt Mphr2808s nay
deduct fees to be provided to the point issuers fromthe anmount recharged
by the point issuers. The conputer nmay be caused to carry out the step of

deduct i ngﬁ}%&lé Qi QUARE P NP YA 135 4eS JiP 1R aaDUNT

recharged by the point issuers when, in the "adjusted point anount

cal cul at iy Brepussidias comanadommy caec yfattdiet hegudeiesr gedapagabl e anount
adj ust ed ér&%&&h paid by the point issuers to the business operator. At

| east one of the issuer-specific point area and the common point area may
be capable of storing mcro- points each denoting a value | ess than one.

Data may [he wrj t.t ta and.read fromthe issyer- specifi,c point area, the
conmon po[ﬁ)n o aéraelé:?ﬂaar?& Dt%ghepffe%laérggﬁoé’ﬁty ag)ﬁ&aaFﬁ‘?%H%nfigéHtsgs f8shion. In
accor dandes waikl &y aivet Ipo&?n{tewss@feﬂsthpltﬁ%elﬂahsihlé\é%nbg@@atb‘i}?re is 16

Mar ch. 2006 provided a point issuing apparatus for use by an IC card

| oper at i ot ¥y YRSt RS TSELen H12s FECHCST TERE SPedenProvAdedt Fon, the
appar at Us HeO Bt N@su ROifton $RY AfhoulRaRE chAhgbdSHLNIRROLBIFLt O be

stored into at | east one
- issuers.

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




of the issuer-specific point area and the comon. point area; an issued
poi nt count providing means for providing the center appaéMauch 20080 t he
nunber of points issued for storage into the conmon point area; and an
accunul ated point presenting nmeans for acquiring and presenting the

cunul at i ierevDded Hfpon it ss 4 SSULhgPa SR GROIYY o STUSL A4PON
retrievaY§¥r0n1the i%suer-s ec?gfczgﬁ%nt ar ea. Thekgélnt I SSul ng appar at us

may furt PSR s s em rade HargyisRFsice e dtoro it ddieangiesgnithe _paal_yabl e
amount i n a ea, rechar ged _ amount. providi ng

el enent %?J%r?to% ?Agk?et hg icenattyS gc;%n}rr}a Sﬁisf} i th p(fzﬁ‘élt réchafded payabl e
amount . |weace of@anceswind) moifitf taspectt ofed Heiter esenieasitnygati on, there

is provided an adjusting apparatus for use by an |C card operation system
of-fhe sé@gn % qeriék%iif%ﬁéEEﬁF iZhFénainch then €capeRr Bed8tconpri si ng:

ayment aHFHHY AC QWU JHINS dRintRAWING AheaRUR,t Broheghabd: and a
-go%vertin nmeans for con&g?iing tﬁ% poinfé g@cunulateé.gﬁot_e common poi nt
area i nt FithEPHRIblaPPaai® Wit ha thee demdren wéd podnes Wseneidn folre

conver oA AR ES LR PRI S SRS RIS R, SRR e, mu
2006 point presenting means for acquiring and presenting 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




area; and wherein, if the payable anount acquired by the converting neans
falls short of the acquired amount to be paid, then the thilerdha?Q06i s

deducted fromthe payable anbunt area in order to adjust the anobunt to be
paid. The center apparatus may further conprise a presenting elenent for

cal cul at iangea; hird atharmiunt it he JaighiRY ARRnRoLRG Ui SeHeLS kRt he

busi ness operator by use of the nunber of points issued by the point

i ssui ng CAPBFHErETs HaR S Heldéec shogdd ofafhlel ecamourt, ambentptesbrt i ng

el enent i d,urdrhsr | cul at il |led ampunt.to the point

i ssuers. ri%gles to be tﬁ\?&%f{a@% ﬁ% %d%t&%gs?g%ﬂ gBSnPaXSBﬁFi on of points
by the pginmurits suierg igppacairusomayljbet deduamedntr em bbhephiibl. ed anopunt

cal cul ated. The adjusting apparatus may further conprise a history
accessi ng el e c{ﬂﬁsccel{ %l}i’ﬁgﬁaajé}ism’mﬁé( d0&ESSTT 6O8PTEEr Bge area of the IC

_ card wheprsaidhtiGL ¥enicntused tancunayiegt « sithiey Whbhes £8 gL reads from
" the storage area a history of any producfs and services purchased fromthe

busi ness_Hﬁ’ﬁé’r Qyort;heatﬁ’d’i\’i&ﬁ_eli_éisﬁeﬁfﬁet@eh‘h@rba;s?paea_tsu_spﬁaytorfhymee conpri se
i th | nf St on HESZE G T s Sara Pk FBOPCt e RPEEEPY acqui red by t he
hi story appregsitng ehenmthe. ré6éhbaged BAQEble amount, the
' | presenting 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.




" area structure on an IC card

Al so disclosed is a billing apparatus conprising a recharged anount
acquiring el ement for acquiring froman |C card an anouni® Maithe?@96d by a
recharging apparatus as an addition to a payable anobunt stored on the IC
card, the payabl e anmount being used to acquire either a product or a
servi ce; Ahes el @ si ness, epgnal WG o RSk lrllg:g F%h% rechar gi ng.
apparatus is billed for the rec arge anpunt acquire nus fees to be
provi ded rechartugedbugioveds agprprationy eBIéInEﬁtDES@RIaETIbG]N:LﬁE PrAM NGS Fig. 1

is a block.di m showi ng a system  confi ign of an I C card operation
_system accor %a}:} ?9)‘/? ?@g‘th Yhé i %\?érfhrg&ﬁ‘g BPRAratis &Sschematic
view il ust raaidmdmwd ke dayalaar GreReralkh-eresly ShefhkS TEUBarW th shops

i ssuing transport fare discount points; Fig. 3 is a schematic view

depi cti nd oW & 19 Erovgtd bejedatises $psEEmuiEer gAthairt B BROgsCEechar gi ng
_ transport,f aar%ewl‘é"es wheGe % :cas b%siﬁ@%@%ku%r)é't‘é?’ghggh:ﬁgt' hg a storage

the 1 nven a schematic view
‘expl ai ni riglsmwitl@%dumt reql@smmg apparatus ¢t bhéliedvéotki ehewites
. transpor trefc arged 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
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.discount points to the ICcard; Fig. 6 is a- schenatlc V|eM/shomnng how a
transport fare for a bus or a train run by a ttansport bigMaess2008per at or
.i's adjusted using transport fare dlscountfp0|nts retrieved fromthe IC
card; Fig. 7 is a.schematic view illustratiing how a transport fare is
adjusted using the IC card where the numbér of points stored in a point sum
area of the card falls short of the faré; Fig. 8 is a schematic view
depicting how a transport fare is adjusted using the IC card where the
sumtotal of transport fare discount points and transport fare val ues
stored onthkeipomedtfiahl:s short of the fare; 11 16 March 2006 Fig. 9 is a
flowchart of steps in which an 1C card termnal adjusts a transport fare
using the I1C cargligantl i gz dbhdmaisCHEMML i T1 i eMs Showi g, 3t hes storage
area structure on the IC card of the invention. BEST FOR CARRYI NG OQUT
THE | NVENEA €N o&&uattaﬁ o{stbr Egbedhneptsh IThbss Egsaghgn. Is preferably

- enbodi ed in suc manner as to facilitate the intro tion of an IC card

system byt ebhapoi-norhbe gsklabpeabbepce! municipalities and |ocal
busi nesses suc bl ocks of shop )

th. 3 is a schematic view depicting how the' IC
card operation system is run, with shops recharging

transport fare values;

'Fig. 4 is a schematic view indicating a storage -

area structure on an IC card 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 card; | |

Fig. 7 is alschehatic view iilustratiné-hdw a
transport fare is adjusted-using the IC card where the
number of points stored in & p01nt 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 discdunt points and tranSport

fare values stored on the card falls short of the fare;
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12 upon using transport.

ints i . S S.,. L O the transport  fare, After - thg user has
Behaust e s L e8Pl oo DY RokE “R3RR! st RbnEnELREl serde o of
i ssued b% each shop is still kept unchangedi

The I C card enbodyi ng the invention has two-.stiorage . areas, i.e., a public

and a private area. The public area .storg§ transport fajmwﬂhﬁgﬂmﬁt'points'
issued as reward points by |ocal shops and?or municipalities (sinply
“called the shop or shops hereunder) The}pru&ate area accommodates a

prepaid transport fare value for using  transport such as the bus or train.
The public area identifies each of the stiops involved and retains the

‘nunber of transport fare discount points issued by each shop. Possessing a

single IC card thus allows the card holder both to manage the transport

fare discount pginfs o ii?ﬁdf%&{ﬂé”@%iéy%g% hé@ﬁ@hi}ggﬁ o]f(gcrjg%& the fare

e user nmy - expen scount

transport fare di.scount .points

on the IC card.” *fhi ;{Q}nelzal?'ns‘aL RN SHoY a'il?:‘?-:"b]tf Q%gijﬁcr@@]ttsd%ﬁ@%ﬁ a |
custoner can check the sumtotal of transport fare di scount points issue
by the sifop i quUEstith @ e Howrardpeft bhe ipsertdedner is for this

shop, i.e., how nuch

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 embodying the invention has two storage
areas, i.e., a public and a private area. The public area
stores transport fare discount points issued as reward
points byliOCal shops and/or municipalities (simply.
called thé shop or shops hereunder). The private area '

7aéCommodates,a prepéid'trénsport fare value for using
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 bf shops and to adjust the fare

12
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the 1C card user has so far spent at this establighment. If shops are.
commi'ssi oned by a transport business " operdtor-to rechargtsMassns2ig6t fare-
values on I C cards, custoners may have ‘teir |1 C cards recharged at any
shop they drop by.. In exchange for doing 4he recharging, the shops are
entitled to receive predetermned fees fromthe transport business. The
private area on the IC card al so accoUnDddtes a card ID for identifying
the card in question and ride history data detailing the card user's past
uses of transport. An IC card operation conpany operating the |IC cards
may gat hegphbhe yeahd ¥$8h$podide history data through the 13 16 March 2006
transport business “operator for analysis and data m ni ng- purposes. The IC
. card operation c n u |l ect data such as.transport fare
9ﬂgaugﬁpgéa%hé£§§%%sgggr%5ﬁ3F98F§ gﬁﬁedéﬁﬁcﬂFﬂ ng. A reward

di scount points “isSsue

. point sys reval.ent. in blocks of |oc hops may he taken advant age of
~in settin 83%Q§ é% gre &He? B85t & P@%e%hengﬁB§PP§¥u$&rﬁy shépsrare
converted,_,into transport fare values illustratively for riding the bus.

~ When faretQEIEEGFeiﬁ r@%ﬁf%ﬁﬁiﬂeﬁQ%é%r%?%P%%ﬁ tpre whAiFeouppr Bpinste in the
bl ocks of | ocal shops, custoners

B t e cumulative sum of transport fare discount points

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 drop by. In exchange for doing the recharging, the
_shdpe are entitled to receive predetermined fees from the
tfansport business.
- The privape‘aree 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




"~ |1Ccard o

are invited to recharge their transport fare 'values~-on their |IC cards
usi ng the recharging apparatus. The shops.  may receive pr &6dteesn2006d- f ees -
in exchange for the fare values recharged at the locally installed :
‘recharging apparatuses. In this manner, thé& schenme facilitates _
introduction of an IC card systeminto 1ocﬁl communities while pronoting
|l ocal -commrerce and business activities..-['Details of the Enbodinents]
Preferred enbodi nents of this invention wll now be described in detai
with reference to Figs. 1 through 9. In an IC card operation system.

enbodyi ng iLoyention, participati shop erformtw things on the
card: issﬁ%ﬁgspPgﬁsgéﬁgn g?e°§ﬁ§8§8§i%%5iﬁﬂ§ié%ﬁf PAY Sl & n2ngs
rechargin fare val ues under conmi ssion froma transport business

: 8 %rggsggrt h g C : o . - ;
 operator. PEF§O°T%1 s B'9I bekCUF AgrBAT L hbA nGOBRIRY eRR¥ofiRFBbieAL i on. of the |
| C.card operation systemaccording to the invention. As illustrated, the
g@ig?FBndag9sFBﬁFr88gﬁF9n§BﬁﬁFf§é§elélé§9@§t5poén¢ﬁansport
busi ness _operator 6,. an |IC card operation conpany 7, and shops 8, The IC
card 5 in%%?b%?a?éstéﬁhShQPéhﬁﬁraﬁGaéMSéﬁténdadatheménang.terninals for
witing and reading data to and fromthe IC card 5, each terminal having a
' - A reward 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
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suitably positioned antenna that enits weak radioaaves. Hol ding up the IC
card 5 to the antenna position causes the radi o waves. fr déManeh 2@06ni nal to
generate an induced electronotive force ¢gh the antenna of the IC card S
The induced el ectronotive force drives the”IC chip for data read and
wite operations. The IC chip has a stoTagfj medi umthat is divided into a
.plurality of areas for use in different- applications. For th|§‘enbod(nent
of the invention., the storage nedi'umis divided into two portions called
a private area and a public area. The IC card is structured approxi mately

as follows, 4l er.al he.l C card has its storage .area diyvided into
nu|tip|ew?§§P8%§q§%}t%?gs'ﬁE&i%FéF%ﬁ¥£%£%ﬁi%§§%§nﬁé%ﬁiﬁs%ﬁ§ f@tWthh 2006
this enmbodiment as,mentioned above, the storage area is -divided into the
private and public EPéég?thepﬁfﬁ$éFe ‘area i s used by an'lC card issuer
for card nmanagengnt urposes, while the public area is utilized by

- busi ness opera?ﬁ%g‘fgrlgh%i?1%%Ec?%?€rﬂ§a§E§WlNEré'§ﬁ§§?mically, t he
public area gas different nenory regions appropriated for different

busi nesseS°Rb-IPREELCEpRE] the Blir paEEs o mEltd oo smsterp aggoirdtiagy fil es.

The private area accommodates such things as information for allow ng the
| C card i §SuEhet dnfgRkgen- As illustrated, the IC card 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 o
fead and write operations. The IC chip has a storage. -
médium that is divided"into a plurality of.areas for use
‘in differenﬁ applications. ‘For this embodiment of the

- invention, 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

multiplé regions for use in different applications. For’
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‘these files, key information specific to the'tC card i ssuer for use in
encryption and decryption, and informatiofi“used by the itsMerchf2B06ot her
_purposes. Each business operator gains acfess to its proprietary file on
the IC card using an access key provided By the IC card issuer. The access
key allows each business operator to dcce$s its proprietary file only; no
file is accessible by anyone not in possession of the appropriate access
key. This card structure enables a single IC.card to be wutilized by a
plurality of business operators for their particular uses with no

. interferances thgy aeen. Wi h this enbodi nent, of the invention, the
“private area on the IC'caar%vri%%égéé?(?g%g%égf %$es.%%¥%%% AP ride 1.6 16
March 20 t he puhblic area . accompdates transport fare

di scount %go‘{%és?& idliqa{-cucg1 %/rbs%lo"b%t_.e ARG IO HES RBELFT bed N8 Yt Sore detail
each shop, . is assigned.a uni issuer ID, so that the public area records
the issugad'Jeat rlasns%oercij YA &'L&gc?ﬂﬁﬁ boTits ?‘hr AT Wi t h each
issuer 1D This makes it, possible to know which shop has issued how nmany.
t r anspor FAE i §§b1d1ﬁ 5 AP LHHe1e2 ot P Fredidey Wusiness enbodi nent

is a so- called rpre aid card operating on the SF (stored fare)
. operators for their specific usages. : '

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
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principle. Specifically, the storage medi um.of: theg <1 C card is charged with
el ectroni c noney equivalent to a predeterii'ned transport16 dlaech200Ge. Wien
~using transport, the IC card hol der adjusfs the transport fare by |
utilizing the charged el ectronic noney. Al though the IC card 5 is assuned
to function as a non-contact type IC c’arqf" this is not imtative of the
invention. Alternatively, the IC card 5ay be a contact type IC card with
.its electrodes conming into contact with-a terninal upon data read and
wite operations. As another alternative, the IC card 5 nay be a hybrid

type havingoh@ih &nH00REOBtBFl ca0fled SORLARLaLYRS LRLALLAEE- £Ihg transport
at t

busi ness. operator 6 is a business operator t runs transport such as

buses an i : e; t i.ne rat.or has.,a card issuing
1776 varch SR deiner w3000 coRPe e A iR

term nal nd 16, and a back-end processing server 12. The transporting
© means rurs%%’iel?hlen tr?%%%p%er%ajbgm%%%% %?a}%ragsfgn?\ t2 MHER8 to Ibuzes and
trains. The operator 6 run ot her. means of transportation _including
street cars S i@‘l," sHi p’g?%%d&b? éﬁ&ilq’h%r%%rﬂe?%@éﬁ"’ ngP@phBFUueds 13 is a

machi ne that issues |IC cards, commutation tickets, books of coupons,
. 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 electroﬁic 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
cérd with its electrodes coming into contact wiﬁh 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 cﬁntact type interféce.
'The transport business. operator 6 is a business
. operétor that runs fransport such as busés and/or-trains..

-The transport business operator 6 has a card issuing
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and other tickets. When a user enters a predeterni@ed amount of noney into

the card issuing apparatus 13, the = apparatus 13 issues atf March@006carrying--

‘a corresponding transport fare value. Eagh issued IC card is assigned a
uni'que card I D that distinguishes the card #n question fromother IC cards
i ssued. Although Fig. 1 shows.only one tcard issuing apparatus 13, there
my well be a plurality of-issuing apparatuses each provided with a unique
card issuing apparatus ID. The card Issuihg apparatus 13 transmits such
data as the card ID of each IC card issued, the transport fare value on

each ID c date of I ssuang and t rd i ssuing apparatus
| D, eithe?ﬁgﬁféﬁgso?gbfglfégﬁ BglPﬁeaggéﬁ?EHﬁ E§0cigsFﬁ§aserver 12. The
.rechargi ng_apparatus.14 is termn that 18 16 March 2006 | recharges the
| C card m??ﬁggn??%nggo??dfﬁge b u@?gac"ﬁ@éaPFy?eFﬁénﬁeéﬁéyéFnézapparatus
14 conprises, an I C_card reader/witer, a cash register, and a control
unit for contrdil fg AR O GHEMS . T Whed ridehar 5amePect t ransport fare
value on an | C card, a user inputs cash into the recharging apparatus 14
and holdsbﬁﬁﬁ??ﬁ§IQP%%ﬁ%Pr 6 is not limited to buses and trains.

- The operator 6 may run other means of traﬁsportation'
-including streétcars, 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




1

{

to a suitable position of the apparatus such ‘as thE> reader/witer. For
exanpt e, - when the remaining transport farg Val've on the 18Meahd098s = =~

dropped to y500, the user of the card may recharge it with V4,500 using

the recharging apparatus 14 to bring the bélance to V5,000. Although Fig.
1 shows only one recharging apparatus 14, this is not. linitative of the
invention. There may well be a plurality of rechar gi ng appar at uses each
assi gned a uni que rechargi ng appar atus I'D. The rechargi ng apparatus 14
transmits such data as the card ID-of each |IC card recharged, the

transport deieargdd Uehd echacged wicieach tohes6 8y Ehes dat £,0f - rechar gi ng,

and the recharging apparatus |ID, either online or offline to the back-end

processi ng;egﬁgﬂ,gaﬂg.z tﬁ@%é&é:@ggl% er el ¢ 19 y\gl &g"ﬁ%‘?é %ﬁ ‘xrzlata to and

fromthe I C card I n operation, the term nal ransport

- f I th h | Ds
- on each t’%a%ﬂ%é%%ﬁ%%%carﬁﬂé PO P el N St ory

ooy ) DB EPAE R SRS g B 2 =y

tran_s_port %rnespdolr c arte Rroa{lqltes on an lfc( Cceanrté,ala ﬁser inputs cash |
into the recharging apparetus'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 thekIC 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 ene recharging apparatus
14, this is not‘limitative of the invention. There may
well be a plurality of reeharging_appafatuses each
assigned a unique recharging apparatus ID.

The recharging apparatus 14 tranemits such data ae
the card ID.ofreaCh IC card recharged, the transport fare
value recharged on each ID carxd, the date of recharglng,
and the recharglng apparatus ID eleher.onllne or offline
to the back-end processing se;ver 12.

- The IC cerd terminal 15 writes and reeds data to
and from the IC card 5.. In operation; the terminal iS

‘adjusts the transport fare value and_tranéportrfare‘

discount points (together with issuer IDs) on each IC
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processing unit) that perfornms predeterm ned processes using the progr.anms
in the ROM a RAM (random access - nmenory). ;used: by the CPl6 March 2006ki ng -
menmory during processing; a storage nedi ¥émdrive for witing information
‘to.a renovabl e storage nedium and an antenfia for gaining access to the IC -
card 5. That is, the ICcard ternminal 15,6f this enbodi nent has the
capabilities of an 1C card reader/witer.” The IC card termnal 15 is
typically set up at the platforminside-each bus. Wen getting on or off
the bus, each passenger. holds up his or her ICcard 5 to the term nal

15. This-pronpts the prograns in the ROM of the termnal to deduct a
itransportB 5?2 ?PSHF?E8¥gFaﬂ§p5?Frl?¥P§ vaFGehdrgorvafeser tof &Fe di scount
poi nt s. w, %Lansgort fare discount points are converted to a transport
fare val ub™® F'GeC8EScribed later. \Wen the transport fate is paid through
deduction fromthe transport fare discount points accumulated on ‘the IC
~card 5, the I'C cdt ¥erqauthitemninenkisl bordmrheso: 16 M chreadeorhy d | D of
the I1C card in question and the nunber of points expended. The IC card
terni nal B%0aRY) t Keabaskowdd progeansnforsadyestifgateapspaett dreffline.

The data read by the IC _ _ _
: 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




card termnal 15 froman ICcard 5 are witten tenporarily to a renovable
storage nedium (e.g.,, a nenory card) by the storage nediammebhi2oes And, at
‘the. end of .the business hours, for exangl € the storage nediumis renoved
fromthe 1C card termnal 15 and | oaded int the back-end processing server
12. In turn, the back-end processing sefver 12 retrieves fromthe | oaded
storage nediumthe data witten thereto+by the IC card termnal 15
during-the day. There may be a plurality of ICcard terninals 15 each _
provided with a unique terminal ID. The termnal ID is also read fromthe
menory ca KN e ckx~e proc I er. 42 so that the server 12
w | | recoggirge&g\/\%?cﬁﬂléc%gafqgrfierl% %%Srl&goﬁlag\ﬁ%{ cté% encl{nébaeﬁ he data bei ng
currently Le card termnals 16 may be set up illustratively at
the ti ckepggéggsggge??g?h stations. Passengers holding wup their IC cards 5
to the IC card tﬁm%ls 16" can . aufo itic I_-I% ggve their fares adjusted

. upon using the %ins. S 1~ RATPR 0B FhENF CPBSKTSREr RFRSFSE6Ps
functionall ideﬂ%ical to the IC card term nal 15. The difference is that
the I1C cﬁ?év?’ér nafe 18°PRraAERA ST ERE Gat aTReadeERoRPaECRYI Ehe IC

card terminal 15 from an IC card 5 are written
.~ temporarily to a removable storage medium (e.g., a memory

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

e

- 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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card 5 to the back-end processing server 12 _on anjsonline basis. There may
be a plurality of 1Ccard ternminals 16 eagh assigned a umé yaech 2006 nal - | D.-
This terminal ID too, is read fromthe genory card for online '
‘transmission to the back-end processing sefver 12 so that the server 12
may recogni ze which IC card terminal 16 ha$ collected the data being
currently retrieved. The back-end processing server 12 receives data (ride
hi story data, points expended, etc.) fromthe card issuing apparatus 13,
rechargi ng apparatus 14, and IC card termnals 15 and 16. The received

data are stored t p | .0y age medi um such, as a hard disc.
The back-end pro%lgé;sﬁggigt?v%ér)ﬁﬁizﬁ%gs%a J(:%qu%cg@ﬂ‘afgy Iﬁi&%rétrfd: nmass
st-orage i sugch a _hard dis as, well _as a. conmuni.cation control

uni t thaﬁgo"rﬂlﬁ%c?g F%gd gg}—"s,%-pa';}zféo ' Mot hof ke THE nes R tortdife Tredi um
cont ai ns -an Og %oger?t’ ng, S stem, a grggramfor totaling received data,

" a prograntfof GEhBFAE né; r FERMARS ESr §hBatdtBaseadofroRoeReR BE data, a
browser for hrowsi ng V\ég pages provided, by a card data processing server
10 of "t he“f cgr H° 2509 6PREFCRNG 0PECEREP AT 0RCEBRBahY 0 amdomt e progr ans.
The Wb pgggisoffer ed by the card data processing '

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‘tb
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.daté.
(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 hés a CPU, a‘ROM,
a RAM,andVa mass storage medium such as.a hérd disc, as
well as a communication control unit that coﬂnects 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-déta, a browser for bréwsing Web pages proﬁided'

by a card data processing server 10 of the :IC card
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server 10 display totaled or analyzed data resul tif:ﬁg from the data m ning
conducted by the | C card operation conpany 7. The col | ect&Marst2006s and
ride history data are .transnitted by thke back--end processing server 12
tothe card data processl ng server 10. Weri granting pernission to a shop
-8 to issue points, the transport businéss; operator 6 assigns a unique
issuer IDto that shop 8. The back-end proceSS| ng server 12 has a shop

dat abase t hat manages the nanes, addresses t el ephone nunbers, and the
assigned issuer IDs of the shops taking part in the schenme. The issuer |Ds
hel d in theshop Aptabasg 22 Sel oddd Eggck-end processing server 12
‘to the cala% data proceéssi ng serverog}{)e%n\#% I'nternet '18. Whenever a.
new issuer ID i S n articipatin ho that ., issuer ID
is transmtted tgh?hgggeggggg §f9$‘\# ﬁg tth Egrd %a% B’rggﬁﬁﬁ 88 a liquor
shop, a rj e Ier ! fISh p,, a _neat sho super r ket

-.conveni enceci‘rgrteg‘”rgL SHPde % (??{Jhadar?df SerY qé(%icéf q@dﬂs‘ﬁ tifi9%g bl ocks
of shops tCEﬁS’t gtll oods and wares, . as well as service bhusinesses

i ncl udi ng n9% gopgughech bzfoGélerr&\H S ARETS AP ot her

est abI i shrrentps %fferl ng services.

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 iésue
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 wates,

as well as service businesses including sports clubs,
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" place the nunber’ o

Muni ci pal corporations such as hospitals and 6ther’public facilities my

al so be included. In the description that sfolfows, the st®pard2®6 8, ...,”
may be sinply referred to as the shop dr#shops 8 where no distinction i's
‘needed therebetween. Each shop 8 is . equippéd with a personal conputer

.(PC) 20 and a. point issuing/recharging apparatus 21 (called the point

i ssuing apparat us hereunder) connected “t'o the PC 20. The PC 20 is

installed in a manner connectable to thé Internet 18 for data. -
communi cation wth the card data processing server 10. The PC 20 conprises

a CPU. 2 [RoMica tRAMca oS LIRS nd Tt S SUEDASn & N3 Fofll G- 5800: 8o
communi cation control unit. The storage nedi um accommobdates an for

running  iheiBEp30; c8ppbisatbas §9EBW§%eh%§%@t§§saa98iBEE%%:?%E?%FprOQraWI

a Wb browser, ‘and a program for graphic representation o i cal

data; andeskuphe;Leoharohogo BOf LR Gucie ROl e | seulng o ogram f of

~control over the point Issuing apparatus I S Use %ts_to t he
B aca tnofallbasPl PHCATHORS SBPAR, 50" .S BE' Db 0y REroRENE, MO0 ™
as the 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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16 March 2006 correspondi ng to-the amount for purehasi ng products or
services. That is, so-called nicropoints |gss than one ptd mardhe2006, 0.1
point) can also be handl ed. The Wb browser is used to browse dynamically
surveyed data that the card data processingﬁserver 10 offers to each of
the participating shops. The program for gpaphic representation of
.statistical data is designed. to present-the shops wth- the dynam cally
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 Hafredposdinngedd frheMadiinktC fear ¢t chhe ithet dlrJiiRer (of points
-that it has issued so fax. Wien asked by a custoner for recharging on his
or her |GeGRfided. tHRaBI IP! eshechai ghing; sPhL Bl frSaYSES LhHE @%nt I ssul ng
apparatus 21 to recharge the transport fare value on the card B °In that
sense, the peint i .glﬂgl ARRARFL US 42 L 10 b%“ﬂ%hb@@‘@s a sinplified
. recharging apparatus. The“recharging of transpor are.values is done on
the point issui under. .ssion fromthe ansport
" busi ness operatggh%PﬁgéaQ#?Tg%E f%e%%%ﬁgg% 55?% eiﬁyﬂ%?écﬁtiﬁil. Thi s

- allovs usgig b9ed’ bEELY chSEN2HELLANERRN! plBLESYThYPEcR0eLEy! | C cards 5

offers to each of the participating shops.

The program for graphic representation of

!

- étatistiéal‘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 ﬁ

‘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 cbmmission{
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

25




25 16 March 2006,mheneVer-they drop by a shop;’thete is no need for then1tq

go all the way to the offices of the transport” busi'ness gpprahdoos for
rechargi ng. The point issuing apparatus 2% is a nachine that 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 neans the
poi nt issuing apparatus 21 of this ipvention has at |east the
capabilities of an ordinary IC card reader/witer. Each shop either _
purchases or |eases the point issuing apparatus 21 fromthe IC card - o1
oper at i onygQk . e f -purchased th int is n aratus 21
ngy be Iegggggg?¥lg§é§§g?b ob sat%h% du?geﬁﬁh%ﬁﬁgle%§e€§%QFﬁ§§§ opszg. When
transport .fa hscaunt ints,are i-ssued o an | C-card, the PC

p th 9 dig Qggdg?g @% sBecofndce Ogi% {HETERPFY D of the IC card

. S
transmts to"the car rocessing serv

in questbggﬁggggt? ekg§ued n%ﬁber OLPtransport fare di scount points

SHEFCFD® WRENTSCPPEHLPErt fare value is recharged on-
an | C card, the ds to. the card data Prpcessing server 10 the card

C 20
ID of the card i'ﬁ‘e cﬁl%érfet?ohs%‘r%f‘?h%pﬁf‘?%%‘b%r% f&F 2 VBRCRIRAL BN . e. | anpunt

) he recharged transport fare value) along with the
- of t © writeg and reads data to and %rom tge IC card 5, thereby

t oget her

'reWritiﬁg transport fare discount points and transport
fére values on fhe'card.: That means- the point issuing
apparatus 21 of this invention has at least the
capagilities of an ordinafy IC_card feader/writer.; Each
shop either purchases or leases the point issuing
| aéparatus 21 from the IC qard.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

‘ ﬁrocessing server 10 the card ID of the IC card in
-question.and the issued number of transport fare discbunt
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 Cafd ID of the card in

o question-and_the transport fare value data (i.e., amount
. of thé recﬁarged transport fare ﬁalue)*along with the

issuer ID.
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. server 10 that i's connec

“issuer ID.- 26 16 March 2006 The PC 20 is bllled by’the card data proce55|ng
server 10 for the transport fare discount p0|nts and the 1¢ pabdy aRe
transport fare val ues. Because the p0|ntsf|ssued by the shops 8 are usable
as-the users' transport fares, the card data processing server 10 turns
the issued points into the correspondlng ;ransport 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 t he recharged
transport fare values. Based on the information acquired fromthe
transport busineggeoper abok s6pandeghgpstie &Qsdlééﬁérgroeegéghgoﬂ conpany 7
- manages transport fare discount points and transport Tare va extracts

useful datarvkromot ke agad ed nisnkokmatian 40 p@% S 1KRQ0 as %@ta

m ni ng, and provi des such data to.the transpor ness operator 6 and

shops 8. a i 0 7 has the card data processing
y }@%haggea EQaﬂega%%e%gggtﬁgagﬁgk end processi ng server 12 of the-

transport busin and to th 0 of the_shops 8 over the
| nternet 18. Thgéé%§ %Z%Répgoc%g |nﬁsg% i © At oRY 8 At wreble

as the users’ transport fares, the card data processing
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
transport fare discount points~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
operation company_? manages transport fare discount
points and transport fare values, extracts useful data’
from the'acquired information in what is known as data
mining, end provides such data to the transport business :,5
operator 6 and shops 8. |

The_IC card.operation company 7 has the card data
‘processing server 10 that is oonnectable to the back-end
processing server 12 of the transport bu51ness operator 6
and to the PCs 20 of the shops 8 over the Internet 18.

The card data processing server lO adjusts data on
the number of transport fsre discount points issued by

eeoh shop 8 and the transport fare values recharged also
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. the nunber of transport fare dlscount poi nts |ssuéd by each shop 8 and the -
transport fare val ues récharged al so 27 16, Marth 2006 by esiffargmmed i n
order to calculate the amount,9 billed “té the shops 8. The cal cul ated
“anmounts are transnitted fron1the card data processing server 10 to the PCs
20 -over the Internet -18. The card data proce55|ng server ‘10 extracts
useful - data fromthe ride history data-6btained fromthe back end
processi ng server 12 and fromthe transport fare discount point data
acquired fromthe PCs 20 during so" called data mning, and provides the

'tran5p0rtbf“@%@@5§ho§p§r§%O%r&eﬁngo ghPRS1 B LR.sUgh U Efgllgata Al'so

acting as a Wb server card data processing seryﬁ : %ﬁﬁfrzugrﬁess
operator & i el TRE A S T e e Shops o can
ot or ﬁre?“‘i%orﬁ AT G (e b ayete s RUBR vesTeT of0| Boghiig BRotaSt e card data
proce55|(gﬁﬁ%qﬂﬁ Qkﬁgggﬁﬁg%%%Of a user ID and a password unlgue tq t he
transport r and to each shop 8. The specifics of data
"’”fng wll be dgacEgggddg%%e;rggeg%&%ggig?Jer 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
pageé 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 paqgsf
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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 Fig: 2. is a schematic viewillustrating hqmﬁihe |*C card operation system
"1 1is run, with the shops 8 issuing tranﬂsp,ér'jt fare di scoums Maedhdges Fig. 2
- .sumarizes the 28 16 March 2006 follomﬁng?égeps: (1) A shop 8 asks the
-~ transport business operator 6 for pernission to issue transport fare -
di scount.points. (2) The transport business operator 6 assigns an issuer
ID to the shop 8 and infornms sinultangously the IC card operation conpany
7 of .information about the issuer ID. (3) The shop 8 purchases or | eases
the. point. issuing apparatus 21 fromthe |IC card operation conpany 7

~under comficgdicenidg arhdgee transport busi ness operator 6. (4) In proportion
.to the anount of purchase by each custoner, the shop 8 wites transport"

fare discount painta saobi 8 askietheCreamh@pd ris b it Pl aitssUisNd
apparatus 21. (5) The shop 8 periodically transmts the issued point data

“from the RGr2@ereilddd driC teArit ARE MM po HOMRAY Ji QVSUnt LS J¢ ernet 18.
~ (6) The user of the IC card 5 nmay use transport (bus, train, etc.) run by

{he {7ansport bugkfleRReoRekALPbrt ool ekl 6pAYaLIE s AB8AGLS Lare df scount
- issuer ID to the shop 8 and informs simﬁitaneously 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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together with fees. (9) The shop 8 pays into the account

~ by the transport business opera

recharged on the IC card 5. At this point, the |Ciard termnal 15 or: 16
converts the transport fare discount points on'the |D cat@giMamheober with

the issuer IDinto a transport fare val‘u¢. 29 16 March 2006 (7) The
~ transport fare “discount points expended on’ the IC card terninal 15 or 16

are transmitted fromthe back-end processjng server 12 to the card data

_processing server 10 over the Internet.vI8, (8). At the end of the nonth,

the 1 C card operation conpany 7 collects fromthe PC 20 of each shop the
transport fare discount points issued during the nonth and converts the

col l ected points(yntona t+aNsPOrt FALE ‘atbabuhs Bbhhﬁg-ekg?ﬁgﬁgsgﬁp 8

ransport

busi-ness r akok 564t munt 19f Jthefar il the | C.cared
operationeggnpgn$a7g-eﬁgggﬁggelgcpgagg_%5§r§??33ﬁgﬁg%gh& sttgﬁn in the

: i cust f ot tati N
renner deBgELDEfaaoNBeCURLONEL 30008 TS TERNS L, LiataporLal on T

di scount 98L9%§ op gpggrgh%C%égéggﬁ%Ziggd upon purchase at the shops 8. The

| C card opérafi on conpan the transport fate di scount points

expgnded on the {gfﬁE%“%ﬁe end of the month, the IC card operation

company 7 collects from the PC 20 of each shop the
_trahsport'fargdiscoﬁnt-points issued during the month
and converts the collected points into a txanséort fare
' that*is billed,tﬁlthe shob 8 together with fees.

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

| Where the IC card operation system 1 is run in the
manner described above, customers cén use the means of
transpbrtation run by the transport business operator 6
by exploiting the transport fare discoUnt:points on their
iC cards issued upon'purchaée at the shops 8.

The'IC card operation company 7 ﬁay compare the
'transporf fare discount points expended on the traﬁspdrt“
With the total number of transport fare discount points
issued by the sﬁops 8, to see at what rate the issued
transport fa:e discount points have been consumed.

As will be explained later, after the transport:

fare discount points accumulated from the shops 8 are
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with the total nunber of transport fare dlscount pornts i ssued by the shops
8, to see at what rate the issued transporf Tare di scount 1pMardns20doeve been

.consunmed. As will be explained |ater, after the transport fare discount .
poi'nts accunul ated fromthe shops 8 are 30 expended as transport fares, the
curul ative sum of points issued by each shop 8 is still. retained. The

shop- specific cunul ative suns. of p0|nts_on the IC cards 5 allow the
shops 8.to offer other discounts on the purchases of products or on the
use of services at facilities. Fig. 3 is a schematic view depicting how
the | C caedpepdedt kentsyatenrt ifaresn, tWethuhh&a&h@@Ss&mre@h@bgmmg
transport fare values. Fig. -3 summarizes the follow ng steps: (10) The

transportibsskededy epehabhbpb8CeBNEESIANTetaiskaR 8TAO sE§Harge transport
fare values. and assigns an issuer IDto that shop 8. If the shop 8 has.

al ready bepaci@ssi gord1anivesugis! Bef pbinsSULAY theaRsPekt gkake di scount
- points, this issuer IDis appropriated for the-purpose.. The transport

busi ness. 2 opsyatge §hbﬁ§08n§ot89fb§ 68hdr aee&ehhee 6QMeAAY 7 of the issuer
I D given to the shop 8. (11) Upon request by a custoner, the shop 8 using

~the DO'”tphféHhESSaBEaéﬁBHﬁcgé Lechar 968 ﬁs&r8@588EBlﬁééeat

facilities.

Fig. 3 isla schemetic view depicting how the Ic
'card'operetion system 1 is run, with the shops 8.
recherging transport.farervalues. Fig. 3Asﬁmmarizes the
following steps:

{(10) The transport business operator 6 commissions
.a shop 8 to recharge transport fare velues 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 givee to the shopeBT |

(11) Upon request by a customer, the shop 8 using
‘the point iseuing 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 eorresponding to the change that is not

returned by request,to‘the customer upon purchase -at the
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val ue together with the issuer ID on. the custoner'’s ID card 5. The
rechargi ng may be done singly as requested-by "the custoni§ Mamh 2086t he form
.of an additional transport fare value cofresponding to the change. that is
not returned by request to the custoner ugon purchase at the 31 16 March
2006 shop 8. (12) The shop 8 periodically"transmts the recharged
transport fare value-together with the issuer IDfromthe PC 20 to the card
data processing server 10 over the Internet 18. (13) The I C card operation
conpany 7 bills the shop 8 for the recharged transport fare value mnus
rechar gi nghopegs. If the shop 8 is billed for the 'transport fare that.

was converted fromthe transport fare discount points in step (8) above,

‘that amount is a@ggiTHglgHg%igmﬁéyaoégéé%{#y%é%égmgpg éﬁgp 8 pays into the

account of the .transport business opera e anount “of the fare

bi'lled by, . | o0, ; t h 3
o S5 Ghea T Berar G LT anepr [XF A¥ e OaF a8 ol BBeERFbRE HBBVe, the

‘ connjssioned to recharge are-v es as (
appar at useR | rat Foe P cfo HToreRy “GR e 71 E-BRsekpenserver 10"
| over the Internet 18, ' |
(13) The IC card operation company 7 bills the shop
8 for the recharged transport fare value mihus 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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The shops 8 gai n recharging fees and .can expect to fnprove their cash o
flows. The customers can recharge their tpansport fare v 46 Mesclo?00eheir 1 C -
cards at local shops wi thout taking t he” ﬁrouble to go to the offices of
thé transport business operator 6. The |C card operation company 7 may
utilize the 32 16 March 2006 ride hlstory data obtained instep (7) above as
" dynam cal | y surveyed data about- transport users., Such data can be used for
di verse purposes by different partiés: by the transport busi ness oper at or
6 - as basic data for optim zing bus and train services; by the shops 8 as

basi c dat &¥d7r Igrsispinglatre Jusa bmed sinspeepi 0g) . pbopenssties; and by

muni ci palities as basic data for - increasing the transparency in furni shing
t he transplymaninsi nessioperead olatfh vabdunet f anspsubsidees  appiapriated for
the el derly and ot her 'specific groups of people. Fig 4 is a schematic view

i ndi cat i nglata ypircale wigdicfair &l Dfe B SINIAGEs 6 83y 39i PRetHE | C card 5 of
“this invention. The storage area 30 is bisected Into a -private -area 31

and a publdartdessa ¥ e prdiei@r-amissiHesd &g g st ansport fare
val ue, the public area 32 accomopdating transport fare di scount p0|nts
The prlVaH%t&f&%r3%pﬁidﬁﬁkh¢”bdg éﬂ&’@f&?ﬁ sérvices; by the shops

8 as basic data for grasplng,the 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—tssuer 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
eﬁbodiment 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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transport fare value area 35 for. storing gqgngpqﬁihfare val ues. on an

i ssuer-by-issuer basis, and a transport fafe Value sum af@Magch 26 _
retaining the sumof transport fare valués, The transport fare value area
35 accommodat es transport fare val ues tpgeuﬁer Wi th issuer IDs. This

enbodi nent has the issuer ID of the transport business operator 6 set to
00, the issuer IDs of the shops 8 to 01733 16 March 2006 through 03, and
the 1D of the transport fare value sum area 37 to 1F. However, this is not
llimtative of the invention; there are no constraints on specific. values,
nunber of Wirgud (&,candalhet Thed Bl 'admssndt fHhe JhnapRsped fare value
area. 35 serves as a payable anbunt area accommbdati ng an anount that is

payabl e asitemarishpard 1H.ar Bswe¥be, | sRUSr ikDacof 18R9Ps8varge! tpited to 01
through 03 in the area 35 of this enbadi nent only for purpose of

i mpl i1 cavivem g i lohestr abkORo LBnBRAGLIES 8 RLSE1c39a118kaI NS the
“issuer IDs of all shops 8 at which the IC card 5 in question has been

rechar ged nwible rt bENSAQi L s ake . Vabugsr kheaRpkCraatd %s%ﬁ.tqﬁge rechar ged
with a transport fare value for the first tine at a given s % 8, the ID
,Of_that skeRn8pbas #atebognuLegordedsyel 0.t he Br%ggggle amount
| - 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 issuiﬁg apparatus 21 of the shop 8 generates within 7
'thejprivate area 31 a new region where the transport fare
"vaiue 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 area 34 for storing

transport fare discount points on an issuer-by-issuer
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.area 31 of the IC card 5 in question. In gqﬁﬁja case, the  point issuing
apparatus 21 of the shop 8 generates withipg the private aitdda®h 2806ew

region where the transport fare value is*to be recorded in correspondence

with the IDof the shop 8 in question.,Tthpuinc area 32'is constituted
by two areas: a transport. fare discount point area 34 for storing
transport fare di scount points on an issuer-by-issuer 34 16 March 2006
basis, and a point sumarea 36 that retains a cunulative sumof points.
The transport fare discount points are recorded together with the

corr espondiasg s,ssuer a Peiint stlre aresnsordhftane i seountopoi it area 34. _
Al t hough this enbodi nent has the IDs. of the shops 8 set to 2A through 2D
and the | Bunf dthe@odeitat. sUheateandpoke 4bret Bliscomin®oboikit tald ve of the
invention; there are no constraints on . specific values, nunber of digits,

etc., aboweddi@ledDEooetnBe Wsed tHe- GRJdRdglflGrPai dHke oMY 119, t he second

- deci mal place may be accunul ated in the point sumarea 36. The transport

fare di scepat tRANRLoREEa34 CQRSLLY &% it ia%%éergé.peﬁhfth%uﬁﬂi %igr ea that
accommodat es the cumul ati ve sum of points issued by each shop i.e.,

poi nt i Ss'éﬁl'b})dgﬂleﬂttrs]gtgg' RYeShPR BaSkSe DiRpPY MetSYD %Ae%h%:%usg [Ves as-a

conmon point area
2D and the ID o0f the point sum area 36 to 4F, this is 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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accumul ates the issued points regardless of.the #dentities of the shops 8.
The I'Ds of the shops 8 are linmited to 2A thifough 2D in tteMaro208¢ of this
- enbodi ment only for purpose of sinplifi‘cation and illustration. In -
‘practice, the area 34 retains the |Ds of al1 shops 8 at which the IC card 5
in ‘question has been.issued with points..If an IC card 5 is to be issued
wth points for the first time at a givén shop 8, the ID of that shop 8

- has 35 16 March 2006 0 not been recdorded yet in the public area 32 of the

I'C card 5 in question. In that case, the point issuing apparatus 21 of

trancport R ar B B e B 1R b CrpBLEE FFed I o kP ndence with
Ll 1D ofchbe, ssippat L guestion fose bec el on w Uy reference (o Figs
~how the prpeeRhed Rt aRhES A afheRatfaventron we b1 tansport fare
JLscount PRS0 A8 G ER Guferd e S BT R D LOE SN St e
issuer | D'0f g P p
are to be recorded 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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.2A counts as one point one percent of the anmount fof purchases nmade by any
custonmer. If a custoner has nmade a purchasg worth Y2, 000,16 Maeh 2006 poi nt -
issuing' apparatus 21 adds 20 points, i.es, one percent of the purchase,
curmul atively to a region identified as 2Afn the transport fare di scount
point area while adding the same 20 points to the point sum area 36

si mul taneously. That is, the point issuifig apparatus 21 adds points of a.
predet ermi ned percent of purchases nade at a shop to both the transport
f-are discount point area and the point 36 sumarea 36 on the IC card 5, and

the transpaont afrase 36diosC @lRt TOOICArdIBa et ¥RDIARSJJ1e added points in a
specific region identified by the.ID of the shop in "question. Fig. 6 is a

- schemat i caysewuskopora thawea boadsRidatofs2itie QuRPYES N L a n run by
the transport business operator 6 is adjusted using transport

fare-di scayBeirRei by ibal hleked ritmiNenkCread 3 2 ;hassenger -
- boar di ng agbus or a ?rainladjustéethghfranspofg-?gfggﬁthd' he I C card 5,
the 1C cagfestebpinal 15 or 16 deducts the points corresponding to the fare
fromthe point sumarea 36 of the public area 32. such a case, the IC.card

terﬁjnal 15 or %ﬁhf?vgrigggugéﬁematic view showing how a transport

fare for a bus or a train run by the transporf business
operator 6 is adjusted using transport fare discount
points retrieved from the IC card 5. T 'i)
| When a paséengér béarding a bus or a train adjusts
the transport fare using the IC card 5, the IC card
terminal 15 or 16 deducts the points correspondiné 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 patticipatiﬁg 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 poiﬁts 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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“'lllustratlng Row a 36 of th ard falls short
c
- nunber gghgkae%tggeghe Ehe Ry ot SygéafgaCardo thus ailows the

oints fromthe transport fare di scount p0|nt area'34 IIIustratlver, the
80|nts i ssued by each shop "may be converted to- transport1ﬁamﬁgh6ﬂmh

yen-per-point basis. The sane point-to- yen conversion rate is applied to

al I participating shops 8. Wen a passenger’ “using transport is to adjust a
farepof Y108 u5|%g thg IC card 6, the IC card termnal 15 or 16 deducts 100
points fromthe point sumarea 36. Nothing is added to or subtracted from
the transport fare discount points in the transport fare discount point
area 34. 37 16 March 2006 0O As described, transport fare discount points

are _expended onhy HEOBLEBEAPOLEknSHLAr £8-80qy 25 EugML ALL Ve sum of
transpo?t fare di scount - p0|n?s pe? g hop 8 gre 8 Bﬁn gﬁénged of the IC

card 5. ThepkGdaed dpy gyt%E%FgEbgggogg% 5 ﬁpgﬂg%agﬁanﬁggf ortb%gre di scount

me ng | ntact
E0|nt50£? berconsu oLl Irgsh b 8. Fig. 7 s hematic Vi ew
ransp shar 6 diS % at % %S R&Lovn s°pe % a ept
gé’tlél& uEEg SPRE -Pcagsr #eBtwher e t he

nsor arelsaj

of the far

accumulated transpbrt fare discount_p01nts ﬁo'be consumed
while keeping intact the cumulative sum of transport fare
diécount 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 storéd 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 frdm 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 éé 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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If an. attenpt to deduct the sum of transport fare" di scount points fromthe

transport fare fails because of "a point shortfall t hen t1&dlareh 2606d

termnal 15 or 16 deducts the entire trahsport fare fromthe fare val ue
held in the private area 31. Specifically, the IC card termnal 15 or 16

deducts the transport fare from both the yegion identified as 00 (i.e.,
area in which the transport fare value i's recharged by the transport '
busi ness operator 6) and the regi on.identified as i F (i.e., area in which
the sumof transport fare values is stored). If the transport fare value
in the redi®shii@o 4%l |s short of the fare, then the shortfall is deducted
fromthe fare value held in the 38 16 ‘March 2006 region 01. If the

“transport fare vdlfuéhenttrhespegioia®t fallue isheht ebgtibg, Dar eaitben the

shortfall is deducted from the fare val ue contained in the regi on.
identifiedhastO2f tHee fladyctdmem ithg epraterhuntid ddhmiddanspent fare is

~paid in full. Al ternatively, where the sumof transport fare .discount

poi nts i's tihes Wdreciveiiud @dpa kel HraRgROMe e 1 it 3G G atOQd transport
fare di scount points nay be expended first. "Any shortfall that may result '
my then e deduction is repeated until the transport fare is
paid in full.
Alternatively,.where the sum of transport fare
'.Adiecount points is insﬁfficient to pay the transport fare, {a}.
all accumulated.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 pointe 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-
' discoant points and transport fare values from the,fare;
"fails becaqse of a_point shortfall, then the IC card
-terminal 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.trahsport fare value ie“replenished 50 as

to cover the negative value.
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deducted fromthe transport fare value accumil’ated’in the private area 31.
Fig. 8 is a schematic v?em/depicting'howggff transport fateMagchafj0bst ed
.using the IC card 5 where the sumtotal® éf transport fare di scount points
and transport fare values stored on thQ‘cagﬁ 5 falls short of the fare. If
- an attenpt to deduct the sumof transport-fare discount points and
~transport fare values fromthe fare fail's because of a point shortfall,
then the IC card .termnal 15 wites that shortfall as a_negatlye_valye to -
the regions identified as 00 and |IF provided a predetermned ceiling is

not exceeded. AtsifodeXehat %h%@i%ﬁtﬂﬁa%Lé??ggééﬁ%aﬁjgr%‘#‘g%bi > .

repl enished so as 'to cover the negative V 6 Suppose

that an athembiahypsrPagscoosy hosadirufls bRepLLARSPOLEfar g by use of his

or her ICcard 5 fails because the retaine a us o] t _ ?Iaz's?oag
f the | | by.y1, : h se, _the card ternina )
- \%ri Eeg ?%ﬁ??i‘%f{@ %?[?%blg&?ov%lq%érgéi g’ﬁg Fa‘éﬁt Ff‘&-}ﬁ 58988 aﬁdth‘?F. When

t he passe r r ggs,the transport fare value by V3,000 on the
' rechgrgiH%gg%%gfggu%'ﬁﬁ?g{hgﬁoactuaI transport fare value witten to the

,regyOnS 00 and In that case, the IC card terminal 15 or 16 writes

: a deficit of ¥1,000 to the regions identified as 00 and
1F.~ When the passenger later 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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| F is_ V2,000 each. Alternatlvely, a deposit - nay be set asi de in advance.
Any def|C|ency may be deducted fromthat dep03|t i nst eadi6oflatch 2006 a nmi nus
.value witten to the ICcard 5. in this’ case the user of an IC card 5
‘purchases the card that covers the dep05|t ‘as well. Any amount short of
the transport fare is deducted fromthe dep05|t The deductions are
repl eni shed when the transport fare. ,val'ue is later recharged. The deposit
‘Wi Il be returned to the user when the | C card is eventually surreéndered.
-Fig. 9is a flowhart of steps in which 'the I1C card termnal 15 adjusts a

transport tiate. using the t€C eard 5, thie'rcl Catrer MeRalinkl6 16PeEALWES i N the
sane manner as the I1C termnal 15. When a passenger adjusts the fare of a

bus or a 48omlénMhEebkd2606akpalBsdghRgihbe the cardidn thg | C card terminal
15 reads fromthe card 5 data designating the section the passenger has

travel ed ﬁﬂgséﬁbéy|ﬁé@stEQ@eﬁéBean8065§§BQQQEQgth@ EQ@% section (in step
S10). The IC card termnal 15 then gain access to t storage-area 30 of

the I1C ca&grﬁesasgaiﬁsstshehaetQgctagﬁnﬁﬁﬁrgtésf§1ﬁ§'Ue fromthe transport

fare val ue sum
The IC card terminal 15 then gain access to the

storage area 30 of the IC card 5, acgquires the total
transport fare value from the transport fare value sum
-aréa 37, and obtains the sum. of transport fare discount
poin£s from the point sum.area 36. The IC card terminal
15 converts the sum of transpért fare discount pointé to

a transport fare value at a predetermined rate, and adds

the converted value to the previously acquired fare_yalue
so as to find the total transport fare value retained on
 the'IC card ‘5.

The IC card terminal 15 then compares the total
Value with the transport fare {in step 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 reéords the éhortfalllas a negative
value to the regions identified as 00 and 1F (in step
$50) . |

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

larger than the tranSpbrt fare {(“Yes” in step S$15), then
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area 37, and obtains the sumof transport fare’distount points fromthe
poi nt sum area 36. The IC card term nal ) 1§f'ponVerts t he sslme@éh so08nsport
fare discount point s to a transport fare value at a predetermned rate,
and adds the converted value to t he previously acquired fare value so as
to find the total transport fare value tetained on the ICcard 5. The IC
card termnal 15 then conpares the total~" value with the transport fare (in. .
step S15). If the total transport fare value is judged to be snmal | er than
the transport fare ("No"' in step S15), then the IC card term nal 15

expends t ket aCalcaval weren dahe 15 gneRRid (ial %tc’@(’jﬂi JARAONARdhs shrtfall as
a gegative value to the regions identified as 00 and IF (in step S50). If

the total faranspokinaflaks ¢alawe ainS amdd@ged éo%ié%d&{]%roé han the, tyansport
fare ("Yes" in step S15), then 41 16 March 2006 the I'C card termnal 15

‘judges (imrsh 20k apae e Hang s sies@lilenihan _an amount converted
: #rog1thg SEH\§PO§tFESSDOF?%Fgre%dpgggﬁﬁt Sginﬁg.ﬁhﬁéﬁﬁeﬁh the area :

identifie E: LN stha=pqi:nt . I . If tg anount conyerted from
t he sun1o?dgégégégPta%ngeqépsg§§gF%6§?ngg&ﬁglfﬁd gﬁ'to be | arger than the
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
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transport fare ("Yes" in step.S20), then the 1C. card ~termnal 15 deducts
the points equivalent to the fare fron1the regi'on 4F for 16djanst PEOB (in
step S25). If the anpunt converted fromthe sum of transport fare _

di scount points is judged to be smaller thafi the transport fare ("No" i

step S20), then the IC card terminal 15 det er ni nes whet her the act ual
transport fare is smaller than the fare ‘value-held in the region 00 (in
~step S30). If the transport fare value retained in the region 00 is judged
to be larger than the transport fare ("Yes' in step S30), the IC card
term nal 1%1deducttnithel it APy Al @ Valdig8aui ¥l &t {Q the actual fare
from the regions 00 and IF each (in step S35). If the transport fare

val ue stogg@rw@aghe(@%yﬁng4yg is judged to be snmaller than the actua
transport fare, the ICcard term nal 15 expends first the fare val ue held

in the region 00¢gp theckransgorhehane anlibaen hIRRLAr £tz 18 Mr ch 2006

“ value retained in the regl on orlt f tﬁp SﬁO)
The 1C cagd ] n e n ts r_.t he whaol e g?sport ar as been
adj ust ed tqj:sianéptoﬁg tfggtﬁs%(?rst B ae\rPQ%d %IStEG? ur?lﬁger}h& F e |
defPC't (v ue'Q1Ste%ep 545). 1If there 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

R

identified by the next ID number. Steps S40 and S45 are
repe%ted until the fare ié 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.beléw 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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$45), the 1C card terninal 15 attenpts to cenpensate for it using a
transport fare value held in a region idepntified by the teMardnRG06mber .

.Steps S40 and S45 are repeated until- thesfare is adjusted. Wien the fare

has been adjusted and paid for ("Yes" in sfep S45), the IC card terminal
15 substitutes the .adjusted transport fare value for the current value in
the transport fare value area 35., and deducts the fare fromthe transport

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

fare-value sumarea 37). Described belowis how data mining is carried out

using rideibibtlery datrasmBilisichinidden)i sty datke ame Gather edgs fol | ows:
The private area 31 on the IC card 5 accommpdates not only transport fare

- val ues bubraksatebher agalaisuchhedpalsisdfirstindata e gﬁygfﬂstory
data may illustratively include a card I'D.. a special card I'D (for the
aged, forgbheoA3ndEriar eRe200hedi $2bLaY, 0L SRl lpghildren, ete )., the 1Ds

- of the stops or stations at mﬁich the@b§Ssghgg% Sgghgﬁ%ﬁg%ﬁ ;bgﬁ& 5 got on

CRe" S ooy TR L BB SRR, R Tt 102
' passenger got“off, the times of day at which the
passenger got off, and so on.

Such data are retrieved by the IC card terminals 15
and.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 ;tops 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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passenger got off, the tines of day at which tthe &passenger got off and so

- on. Such data are retrieved by the I C carditermnals 15 46 Matct62006he

retrieved data. are transmtted fromthe Back end processing server 12, to

‘the card data processing server 10 over the I nternet 18. The IC card
operation conpany 7 adds. up and analyzes; ‘the ride. hi story data thus

collected so as to carry out dynam c surveys. Specifically, dynam c surveys
i nvol ve statistically processing data about how many and what category of.

passengers started using the transport fromwhich stops or stations and -

_got of f t hembbrapgPPaLsahgWRLCRi$hoRPERN a 1SRt IQN%ts (RALAMRLRRS of, the
statistical processing may typically include periods of ti'ne surveyed

times of days @digaféroghéhélwﬁmgy§t e E@§Sefgeéﬁouf§d he

“transport, stops or stations at e passengers got o%?d t he

tra”sp"”n@’e‘gdggﬁ‘aefﬁﬂel%gﬁé i TR o e RS

~ times (distance nunbe peci al
T e Bl T el BRE A T e 1 sl
The results of the dynamic surveys may be utilized .
by the transport business operator 6, iocal shops, and
“jmunicipalities as- follows:
| By gresping the flow and ebb of passengers on
different days of the week and in different time zones of
Fhe dey 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 efficiency in
ttansport operation. Knowing the locations, time zones,
and days of the week in and on which the passengers tend
to;coneentrate serves the transpert business operator 6
as an important basis'fdr dynamically‘working out its .
me;keting‘strategy'(e.g., for setting up new shops,'fof
'residential development). “

The local shops can optimize theirlinventeries 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

pesSengerssare supposed to concentrate. Better




erm ssion granted by the passengers. The results ‘of the dynam ¢ surveys
ngy be. utilized by the transport business ‘operator 6, |teblarchi2®ds, and

municipalities as-follows: By grasping t'hé flow and ebb of passengers on’

di fferent days of the week and in different”time zones of the day al ong

di fferent sections of travel, the transport busi ness operator can optinize
nmanagenent of its .transport services, This in turn is expected to inprove
conveni ence for the passengers and énhance efficiency in transport
operation. Knowi ng the |ocations, tine zones, = and days of the week in and

on whi ch the iRASSENLEr Sahepd e&geeegae@ F ke e . 393PQrt, business

operator 6 as an-inportant bas is ynam cal |y mnrklng out Hs

mar ket i n y g S p w/shops for re5|dent|al
developngﬁ?%bﬁ%%g wggg weﬁgg%rcgé&op ?#195% Heir inventories of perishable

t 0, unbake neet s acked | upnches, etc.) upon
produc_s_(perlshﬁgca ﬁﬁg ?xagizgﬂ%% LR ﬁgﬁﬁeoﬁe?ﬂ Sweek in.and on

“recogni zi ng the

which th . , uppose o concentrate. Better 45 16 Nhrch 2006
optfnlzaflgﬁéég Bégeﬁgggfiﬁpg?m?hﬁ SBFvBy¥dapdsurpdeapé thumb by |

which to select suitable sites for establishing their
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
allowing the authorities to budget the subsidies for the
‘next flscal year.

" The dynamic surveys above offéer exgct, up-to-date
information on people’s movements at low cdét,.i.e.,
- without chducting labor-intensive traffic flow surveys.
' The data can be referenced by the municipalities in

~working out traffic-related policies.:
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conbi ned with weather forecast data. Knowing: tthe exact |ocations where
peopl e concentrate affords sonme shops a virabl e rul e of tHuMbran2006hi ch to
select suitable sites for establishing théir branches. For real estate
agents involved especially in the apartneqf-rental mar ket and residenti al -
devel opment, the dynami ¢ surveys above provi de exact travel times from
specific properties to specific destipati'ons. The data are valuable in

~ presenting prospective custoners with prom sing properties for rent or for
pur sui ng successful residential developnent in particular localities.

Thanks to the dyrgen €asarMeysShe NBdtehpal it e$-8rCasabl BaL9sdeLer m ne what
has actually cone out of the nunicipal subsidies for the elderly and the

~di sabl ed Hecidsfgpuhl k¢ tbEaASPQRt chT RS TSV $uBNAW ¢ ha5iG Jatg for -
all owi ng the autﬁorities to budgéﬁ the[suﬁéid?ﬁ% ?brégﬁgaiﬁgf%;%?%cal year.

The dynam-g.sd¥gys above offer exact, up-to-date information on people's
- novenents at |ow cost, i.e., without conducting | abor-intensive traffic

(" S PLS o M SO0 A P B IE B0 A EhBeLLLLgRaLg vorkino
data mining is carried out bésed 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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The data may -be further utilized as a basis.jbwﬁ deei ding on sites at which
to build public facilities in the future. \Wat fol ows i s1&MdehcaGopti on-of-
how the so-called data mning is carriedgout based on transport fare

‘di scount points. The data on the issued trahsport fare discount points are

sent fromthe PCs 20 of the shops 8 (Iocal ‘shops as well. as
muni ci palities) to the card data progesslng server 10 over the Internet
18. The discount points,. issued by the local shops and

municipalities.(i.e., by public facilities) my be analyzed in
user-spec'%h%wfashion and translated into what is known as a loyalty
program (fOr "gdi ni ng nore repeaters for purchasing goods or services) From .

a privacy protection int of view, ern155|on to utilize _user IDs, card
I1Ds and other in Brﬁ%?ﬁg%n?%e%???§ F@g t HeR edfbt dr by RRRIEEAdRS nust be

obt ai ned in advance fromthe .| C card hol ders. Paraneters used in these

-~ anal yses H§§59969c§PF§ apdciidé PRE bpnddsesioasy, t@ag8voft-hige week, months,
.and years at and in which.. the points were issued; point issuer |IDs; and
card | Ds. P#iéYanal yzed data about the individual shops and public

faC|I|t|es may be enpl oyed in the manner described .47
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 fhe humber'
.of tfmes the customer Qas.issuedwith discount points, -
the more important that customer is for the shop in
quesfion. 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 fhe 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 moré 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 fetained for repeated usage of the facility.
‘The inventive IC card operation system 1 discussed
above‘provides the following major advéntages: |

(1)‘Advantages for the users of IC cards 5
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1 6 March 2006 |. below. It should be noted that the data are handled as-
persohal data and will not be disclosed to ;ahy.” “t hi rd par 1§MaFehzdoshe

vi ewpoi nt of each shop, the larger the nunber of transport fare discount
points that a custoner accumul ated over a given period or the larger the
nunber of tinmes the customer was issued’ mngh di scount points,- the nore

i mportant that custonmer is for the shop . in question. These custoners nay be
of fered such incentives as preferential invitations to-events, fairs,

etc., and greater discounts on subsequent purchases, whereby the favored

f a
customers. may baejHet aidiady fale cantdnued patLo ox rem e Vi ewpoint o
public facility, the higher the frequency’ wit % a use§ was i ssued

tht e; di u i V er the re likely
"the user BT heapnatofhe earer’ ?oi ﬁs?%aé?ﬁhfﬁﬁtcirbl FAEHuBD Ton. Thece
o} C ives C
and sl PR EURY P P Pl B el gl doed oo
b t e usa 0,
oporat 1 on ysten LU bt HIE 0T o TueS  het¥o Feanngomal or

advantage {ransport fare values at nearby locations without taking

the trouble to go to the offices of the transport

business operator 6. In proportion to the number of

reward points accumulated on their cards, the customers

can also get discounts 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 traffic
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

transfers between buses and trains or between other means

Pl
[
i

- of transportation.
(2) Advantages -for the transport bu81ness operator
Wldespread use of the IC cards enhances convenlence
for passéngers and chtributes 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 fo

maintain. Dynamic surveys conducted by means of the IC
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(1) . Advantages for the users of IC cards 5 48716 Narch 2006 Wien using the

| C cards 5, custoners making purchases at - the shops 8 ge16 Miagcha0t6s on the
fares of the transport run by the transpoft business operator 6. The
-custonmers dropping by the shops 8 can rechque .transport fare val ues at
nearby | ocations without taking the trouble to go to the offices of the
transport business operator 6. |In proportion to the nunber of reward

poi nts accurnul ated on their cards, t’he custoners can also get discounts on
their purchases at the shops 8. The |IC cardhol ders get on and off the

: pur : boar d Il _as traffi
Bl Ca%ggoh%gélgﬂgaﬂ%%ggéQ%QEgﬂgiﬁﬁggeP%%&gF%%S¥ﬁgoPﬁimF%gcalgs al | ows

congestion as a ased.
.the el der| just their fares i rier-free fashion. The IC cards

téa tooag i b= : . .
al so af f ord UREPF "hoFEErESsHBBEACTEPaNns T Y sCRRP SRR M BsEtrdda r ai ns or

between. ot her negns of transBottation.,(2)uAdvantages for the transport
busi ness GPSPat BFOPH BBEHPEalNHEEIBRLERESFCiRaFHERERBakBSIC 0B ERi ence for
passengers and contributes to boosting ridership. On the bus, the driver

i s. sparedS¥RESBhoFBS bF2R8PPEEt PHELNEEPeSPRRALAEI FaBhanpectrom t he

‘passenger-s. |
o 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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The 1C card 5 costs |ess than magnet i c- car ds. o n&rntaln Dynam c surveys.
conducted by means of the I C 49 16 March 2006 cards hel p ﬂhMahﬂﬁmmert

busi ness operator to optimze transport “sérvice managenent.' By cooperating
with the Ilocal shops and/or nun|C|paI|t|es’|n running the 1C card system
the transport business operator can expect,;’to gain nore people using the
transport. The cooperation hel ps reduge- the cost of setting up the
back-end processing system which translates into nore discounts on
transport fares. In keeping with the nunber of transport fare discount

poi nts |s&mg@kgytkthghqgﬁca&@es&@%%§port busi ness operator receives
conpensation fromthe shops regardless of whet her the di scount points have

tual | b that 't f
actual Iy been cwﬂvﬁrEEQh%§d£§£§ gggyga gspgfﬁngumﬁgaﬁaigﬁ}gggg are

pai d before the 1C card ers us

busi ness agr akgrcs ascLl guay.Shace gg& GALG2 _hag g;;zn;%grage ar ea

- divided into Iurallty of por ons | i.cations,
5 S B g e o LS oo (5
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)
related 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 serfer 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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O fering reward points to custoners allows the |gtal shops to gain nore
custonmers. The shops ¢an al so " obtain dynagically surveye Maﬂﬁiﬁﬁﬁthelr
custonmers 50 16 March 2006 thanks to the ¥C card system' Wth the IC card
‘systemin place, nunicipalities can,expecgﬁto see a smaller nunber of
privately owned cars cl-ogging the roads, ~go that traffic congestion i's
relieved and environnental protection pronoted. |ssuing reward points helps
i ncrease the nunber of public facility users. The dynami cal | y surveyed
data allow the authorities to work out-nore effective. traffic- related

lici -traffic-related. subsidie in.a re_transparent,
redi bl o FosnE? PPEREbEabh bhP hsrﬁcrsgpfaasse%t EE‘% §8pﬁgﬁ9 e
Feri : i ) i bri and rel ated revenues to
Che'l C capt opS B A ok Thar iy bt s St ove. ¢ ho
. 7t f the.dynanjcal ly surveyed data profitably to its :
- g??ﬁﬁ?g. ?ﬂ%?g? §ftﬂﬁgﬁa?%ﬁoﬁﬁr AHEP a" hEBREESELRECEERTERI 1O ERA as. a Wb

server through which the dynam cal l surveyed data are provided to the
clients, ?%%g?%?ﬁa}ﬂya%ﬁ%r%f?%ﬁa%oﬂ%aﬁﬁch %%ﬁpo%erat%-asthﬁ ASP

(application  service provider).. , _
A o original purpose of the reward point system.

Althoughrthis émquiment was shown allowing
transport fare wvalues to.be recharged_onthe_ICcard,S
:for using the trahSport run by the transport business -
operator 6, this is not limitative df the invention.
Alterhatively, the recharged values may be used for ény'
other purpose.

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

With this émbodiment, the Shops 8'issue-the same
‘number‘of.poiﬁts to be written to both the trarnsport fare-
_disgount point area 34 and.ﬁhe‘point'sum'area 36. |
Alternatiﬁely, each shopkﬁay iséug different numbers of
pqints t§ be recorded to the arééé 34 and_36f

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

points,-this is not limitative of the invention.
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Furthernore, the conpany 7 can sell or l|ease. the spoint issuing apparatuses
21 profitably to thgp‘partiCipating | ocal shops-and muni ci®Marci2006 Wt h
this enbodi nent of the invention, reward %1 16 March 2006 S points issued
by ‘each shop 8 are recorded to the IC card 5. These points are converted
to discounts that apply comonly to transﬁbrt fares without interfering in
thé custoner |oyalty program of each shop 8, i.e., the original purpose
of the reward point system Al though thi's enmbodi ment was shown al |l ow ng
transport fare values to be recharged on the I1C card 5 for using the.

transport anwR B% e 1tr aRgRont. ysy '

%ﬁ%to%%aﬁtor 6d t hi.s not limtative
of the invention. Alfernatively, tﬁ%‘reé%ar ed VAIUES e used for any

ot her pur Far I he,recharged val ues may be expended on novie
t heat er aggﬁggpéﬁgfgégggtgﬁg%h%gg CHAT §;5o#%lﬁh6ﬁ el epROABRFE gift

certifica f pecific, departnent store, and dinner coupons of a o
- partfcula%8§ggét§3§a§%hgﬁa# Oy P SERUS Lo At e MEY Ofe CORTEEtEY ssue t he

' i be witten to both the transport fare
Sane. 'nugge£rgLs 8kgt%agg values. There are no constrgints_on-the

- "uses of issued reward points.

(Variation of the Invention)

A variation of this invention involves adding a-
telephone business operator to the IC card operation
System 1. In the description that follows, like reférence
numerals used in the abové~described‘embodiment designate
‘like or corresponding entities of this variation, |

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

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

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

AThe_telephone charge value area 52 contains
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di scount point area 34 and the point sumared 36. sAlternatively, each .shop
may issue different nunbers of points to péfrécorded to t6dlancre200634 and
36. Although this enbodi nent was shown .havi ng the |l ocal shops issue
transport fare discount points as reward pbints, this. is not limtative
of the invention. 52 16 March 2006 Alternatively, the reward points may be
converted to sonething other than the transport fare values. I n other
words, -any other known di scount points nay be converted to transport fare
val ues. There are no constraints on the uses of issued reward F0|ntsad_
Variatio ol 1.0 arhatiqn of this invention involves adding
g telephgﬁggghgﬁﬁegégb gr&%&?e¥ot?%% %6ecéfﬁﬁgﬁ?¥% i6§3f“§?ﬁ¥bﬂ¥ﬁ. In the
descripti h | 1. , like reference. nunerals.used . in the
above-gesggfgéggg 5&%ﬁ%n9u5e§Fg§§?8p PP?@'OHRCS?QéQBoﬁﬂ?ﬂblgh?@t?%s of

thi's variﬁﬁigﬂ. 0 a,schematic_view showing an alternative

Hanits , |
- structure~of ~a EF%?3§8aa$2aS§818ﬁ Eh&CLEePRgrg SRaTRE VEdWention. A private

area wﬁthinchhe stogage area_50 is bisected into a transport fare value

area 51 fOrChet8Rfodyt R FF%ﬁEBSP? pupénegsuePeaAdox -t Rephome

identified as 0l through 03 each accommodate a telephone
charge value that the IC‘cafd.operatiQn bompany 7 assigns
to each shop 8 under commission from the telephone
‘business operator. In Fig. 10, the shops 8 commissioned
to recharge transport fare values are the same as those
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 iséuéd 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 transport fare value when consumed.

Whenla'shop‘S-iSsues discount points using its
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charge val ue area 52 for retaining tel ephone ‘charge- val ues. The transport
far egval ue area 51 is structurally. and fuficti onal |y i dehd Maath 2086t he '
private area 31 shown in Fig. 4. The tel éphone charge val ue area 52
contains 53 16 March 2006-tel ephone charge Val ues that are recharged for
use on IC card-conpatible public tel ephones Aregion identified as 11 in
the area 52 stores a tel ephone charge val‘ue recharged by the tel ephone
busi ness operator. Regions identifi ed as 01 t hrough 03 each accomopdate a
tel ephone charge value that the I C card operation conpany 7 assigns to
each shop b iunders 0omY spp-dmamahe 16 PN £ PUSNERE qu{oatt(ﬁr In Fig.

10, the shops 8 conmissioned to recharge transport fare ues are the

same as thes@e C YRGS QU0 JAY g8 tglenhone, £halgs ;value shops
.with IDs 01 tﬁrough O%J) Altgnatlvely, t he shops %{ﬁﬁll %thtthransport

fare val ueg By dig didfy %rEenAtf LM nggsglsgndlthng ggllgﬁhgge charge val ues.

 Aregion identified as f *fel ephone:

in the area 5 br €s ept
charge val/ I E) r S p0| nt area 53 accommodat es
curmul ati ve g)gr\?snAo s&tgr 2 gfregl Eaic scr%thﬁ e ot 1ssued polnts

(for use as a telephone charge value), and the region 4F
is given 90 percent of ;he number of issued pointé {for
use as a transport fare value).-,The,above ratio of
apportioning discount points between the areas 4E and 4F Rﬁ
is a\default setting whi&h 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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poi nts issued by the shops 8, in conjunctionwith#their 'IDs. A region
identified as 4E in the area 53 hol'ds the ;sumof discouni6 plercit2006hat are
converted to a tel ephone charge val ue wie#f expended; a region identified as
"4F in the area 53 retains the sumof discount points that are converted
to a transport fare val ue when consuned. Wien a shop 8 issues discount
points using. its 54 16 March 2006 poipt.-i'ssuing apparatus 21, these points
are added to the "nunber of discount points in the region identified by
the. IDof that shop. At the sane tine, the region 4E is replenished by 10
percent of ggﬁvg&pber of issued points: (for use as a tel ephone charge

val ue), an% the region 4F is given 90 percent of the nunber of. issued

points (for use as a transport fare valueg). The above ratio of
appor tioni ng di _s?@loeﬁlnttthﬁoidrsﬁsscod’é}%é)éﬁ%% sl mE b dr e on AR hsteul t

setting ich be altered as requested by the |IC card hol der upon
" i ssuance ‘?e%iéggﬁﬁﬁt iﬁ%s@:’T%%SH?§€oEﬂtZ%6?htst%@cﬂﬁhlaﬁed in the region

"~ 4F are converted to transport fare values in the sanme nanner as with the

above- destTTHRP Y Hidnt .ttt el epbome pbinves derusutatedivalyhe region

4E are converted to a tel ephone charge value in the same nanner as in
conver si GHRY I Thsporie s dilersial een Thatreégion 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 showﬁ
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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when the | C card holder places a call using. the IC‘tard on an IC :
card=-conpati bl e publlc telephone t he pubblc t el ephone cthiardhs200be

.di scount points held in. the region 4E teé a tel ephone charge value at a’
predeterm ned rate before expending the coﬁverted value. In this case, the
- public tel ephone updates only the nunber Of di scount points held in the '
region 4E and | eaves intact the nunber' - “‘of discount points accunul ated by
~each of the shops 8 55 16 March 20061inVoIved. When t he di scount points

- held in the regi on 4E have been exhausted (i.e., reduced to zero), the ,
~public telohghene adj usts the tel ephone charges by successively. expending
values first fromthe region 11 and then from the region 01, and so on. As:
described, this variation of the invention involves d|V|d|ng t he

‘above- ment i oned storage area 30 of the IC card 5 in such'a nanner that the
- di scount points issued by the shops 8 may be used both as transport fare

- val ues and as tel ephone charge values. Although this variation of the

~-invention was shown having the IC card 5 carry both transport fare val ues

and tel ephone charge values, this is not linmitative of the |nvent|on
Al ternatively, other kinds: of values may be

s
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retained on the IC card S. As another alternative, the storage area 30 of
the ICcard 5 may be divided into nore than two areas sdl6ddanch 286Gommodat e
nore than two kinds of values. Inplenmenting this invention provides an IC
card, an |IC card operation system a point issuing apparatus, an adjusting
apparatus, a center apparatus, and a billing apparatus whereby data held
on the I1C card are enhanced in value so. as to pronote w despread use of
an IC card 5.6 16 March 2006 schene. 16 March 2006 CLAIMS 1. An IC card
conprising: an issuer-specific point &E&adMfor storing cunulative anounts
of points issued by point issuers, the issued points being accunmulated 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 of sai d poilnt #n d€uedrdycempdipoigt i ssuers, the issued points
bei ng accurmul ated in a manner w thout distinguishing anong point issuers;
and an issuer-specific point area for storing

cumulative amounts of points issued by point issuers,.the
issued p01nts being accumulated in a manner of SpEleYlng
_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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a payabl e anount area for storing a payable anount of value for a purchase
of commodity or a reception of service, said payabl e anoifmMarsh 2086ue

i ncluding value converted frompoints stored in the conmon point area so
that a paynent is subtracted fromthe payable anmount of value stored in
the 1C card. 2. An IC card operation systemutilizing an IC card according
to claiml1, the systemconprising: a point issuing apparatus for issuing
points to be stored into at |east one of said issuer-specific point area
and said conmon point area; 58 16 March 2006 an adj usting apparatus for

al l owi ng sai d busi#HedIWwdng: ePresahup uber anl ket seddobupandsasi ng at

| east either said points accunulated in said comopn point area or said

. payabl e annBRET3ESF el i3l Hitd Jpaypaoliatarouhe pred, uBEsw B8 NMersh 2006 ¢
wherein said cunmul ative amount of said points in said comon point area is
converti bl eSHRRBL sad ¥ fidtise agromudatad anpsatidtemmioregoiatearaadon cent er
- apparatus for acquiring the nunber of points issued by said point issuing
appar at us fgﬁlgtmh@@le amount stored in said payable amount area,
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into said common point area, said center appdrat us’ = further cal cul ating the
“anount of points Po be adjusted by said ppiht”issuers in1®k?ﬁﬁﬁﬂmﬁﬁ?'sayd"”'
~.business operator by use of the acquiredsnunber of issued points. 3. An IC
card operation program executed by a conquer used by an I C card operation
- systemutilizing an' 1C card according to.claim1, said IC card operation
program causi ng said conputer to carry out the steps of:, issuing points to
be stored into at | east one of said issuer-specific point area and said
comon point area in accordance with intentions of said point issuers;

al | owi ng saiekdiusinaTs QREIAHVd QuflidiSto AN AU ndo fie fajd using. at
| east either said points accunmulated in said conmon point, area or "said -

ayabl e anidors Ry i said payalle rea, ), sgi d cunul ative:
gr%unt of said p%?g idn seili decommn pol %%ﬁteg Sie%ld m%&r% BIE it o said

ayabl e angunt I ined rate; and acquiring the number of poi nts
e e ﬁ¥é&%t%§§gﬁ%gkg%@%'Zﬁggﬁiésuing step for storage into said

el in.s?igr20|nt S cul ate the anmount of poipts to be adjusted
ggnnggigpbgint igéﬁégge?na%§§%§% gfg?rsﬁFaubﬁépﬁeggeoBE £6r by use of - the
acqgired_gggg%% %Eah%ﬁ“%% %%E%F%bintrissuing apparatus for storage
| into said common point area, said center apparatus
furthef calculating the amount éf points to be adjﬁsted
by said point issuers in péyment»for said business
operétor 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 poiﬁts 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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4. An | C card operation system according to.cl:ai ms:2, wherein said point

issui'ng. apparatus further conprises a regharging functi @hMamh2086har gi ng
‘sai-d payabl e anount in said payabl e anpbun{ area; and wherein said center:
apparatus acquires from said point issuing -apparatus the payable anount
recharged by -said point issuing' apparatus, said center apparatus .further
cal cul ating the recharged payabl e anount-“adj usted to be paid by said point.
issuers to said business operator by use of the acquired payabl e anount.
5. An IC card operation programaccording to claim 3, wherein the point
i ssuing st t C e I uter to carry out the step of
rechargin%g§g§§5p§§% |§H§H%E§?5?% ggl S§§ng8m§98uRPlEFeﬁfeﬁndgﬂherein'the-
~adj ust ed i un al cul atin tep further copprises. acquiring the
payabl e a%%uﬁ ?%g %%%é% Eﬁ% ?%%gﬁgiﬂE‘PgéﬂFﬁgtgtgg,a96u§§e oP¥al cul ate the
recharged%%g¥able gnDunt adj usted to be_paid by said point issuers to said

p Oy, :
busi ness - A byt UReSOF theP2YBRyLi fed paydoPusansant oPepatervar ch 2006
6. An I C card opeéation system according. to claim 4,, wherein, upon '
cal cul ati'hg 192 PecH? greapEsAa®| —uBhetne £ a8Fustenointse paid by said point

issuers to said , : ) :
. 4. An IC card operation system according to claim

2,‘wherein said point issuing apparatus 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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busi ness operator, said center apparatus deducts f@es to be provided-to
sai d point issuers fromthe anount ' recharged by said poi H Masghui2d06. 7. An.
| C car.d operation programaccording to cl& mb5, further causing said

‘conputer to carry out the step of deducting fees to be provided to said

poi nt issuers from the ambunt recharged by said point issuers when, in the
adj usted poi nt anount. cal cul ating step, .said conputer calculates the

rechar ged payabl e amount adjusted to' be “paid by said point issuers to said
busi ness operator. 8. An IC card according to claim1, wherein at |east one

of said issuer-specifi oint area and said . commpn peint area is capable
8ot €% atrfgoré %?5%“I%%%0$%£9'0%.C L1 |-C card

according;to claiml1, wherein dita"E;EZMKLtt n to and read fromsaid
Lol atiombiSpdiemia4oes, PaNabds ampaydnl e

anount ‘area in non-contact fashion. .. A point issuing apparatus for use

. 10., ) .
by an | C 2CAFAEBPeFat PBnPey st Bih S8d6r Brigtt d Sevsrm 20 eRédappar at us

conprising: .61 16 March 2006 point issuing neans for issui'ng points to be
stored iPe®lRESTcaBErBRETof S3AAdCPESEEr appesEtile gornrtar Eacando

‘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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sai d common point area; issued point count providizng means for providing
said center apparatus with the nunber of pgints i ssued ftFMataw2096 into - - -
sai d cormon point area; and accunul at ed “pgi it presenting neans for o
acquiring and presenting the cunul ative anbunt of points issued by a-
specific point issuer upon retrieval from:$aid issuer- specific point.

area. 11. A point issuing apparatus agcording to claim 10, further
conprising: recharging neans for recharging said payable anbunt 'in said
payabl e anount area; and recharged anount providing neans for providing

sald center appaeBhusiybiing heedsohasged. nayap! soppuUnt, 12 (A0 adi usting

apparatus for use by an I C card operation sy accordi ng

appar at us ; (GQTHE! SLAGE BAKTER! -AURUAL-ACIULLENG cBANS for gequiring an

anount to be paid; and converting neans fTor  conve

accunul at ed;jyn .d._c int area into said payable anount at a
- predetern?%ég Fggggn6§gggghg$%ﬁ’2006 wherein said converting] neans. .

acquires the points . .
: q P issued point count 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
yand‘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 payable amount -
in said payable amount area; and

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

12. An adjusting apparatus for -use by an. IC card.
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 commonpoint.area into- said payéble-

amount at a predetermined rate;
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corresponding to the acquired, amount to be-paid ad = deducts the acquired
points from said common point. area; and wherein, if the YaMatsh&08fount
-acquired by said converting neans falls short of the acquired amount to be
pai'd, then the shortfall is deductedufr9n1séid payabl e anmount area in
order to adjust said ambunt to be paid.” 137 A center apparatus according to
claim?2, further conprising presenting:-neans for calculating a billed
‘anmount to be paid by said point issuers to said business operator by use
of the nunber of points issued by said point.issuing apparatus and the
recharged payabl gheasbuntaigacdnpeesenti gaftaRsquiriReHRr 98mkisng: t he
calculated billed anount. to said point issuers. 14. A céenter apparatus
accor di ng.coreetipain®@ihd, toveleidtfagded il ad ded 40 $alfd poi nt issuers
- upon addition of points by said point jissuing apparatus are deducted from
'said bill eRcaRRENthealaeh At phinth SRR &aAPRAAS FHGR d,ng to claim
~ 13, wherein said adjusting apparatus further conprises- history ‘accessing
means whi g4 upon gai ning access to a storage area of said | C card when
said IC card is used for paynent, either wites to or reads fromsaid

storage 63 16 Majb 2006 ;¢ the payable amount acquired by said
converting means falls short of the acquired amount to be

paid, then the shortfall is deducted from said payable

amount area in order to adjust said amount to be paid.- 3j

13.- A center apparatus according to claim 2,

further comprising presentingrmeans for calculating a
billed amount to be paid by said,point.issﬁers'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,;'

(N

wherein fees to be provided to said point issuers upon.
addition df-points by. said poiﬁt-issuiﬁg apparatus are
‘deducted from 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 conpri&GMarchd#08 nini ng
result providing nmeans for providing said business operator with
information resulting fromdata mning of said history acquired by said
hi story accessing neans. 64 ABSTRACT An IC card operation systemis

di scl osed whi ch enhances the added val ues of data stored on IC cards to
pronot e acceptance of the cards. The storage area of each ICcard is

di vi ded int o84 Vk?itsec&”ydo%t Egpi)%%?ﬂcetas e Se%kxg&\?%&g&%saec onmmodat es a

transport fare val ue while IC area storesre points issued by

shops. The ghop-dssyed,J; \g%rsdogggrgggrar%ngonverti ble to a transport fare
her de

val ue. The public area Is furt rvid into a shop-specific point area

and a conmon poi nt .area;, the; ;shon- i.fi c.paint ea accunul ating points
shop by shop, the comar%)rﬁ %%%%t ar eezrp%%tpgirr?’ltﬁﬁ SBFﬁ@%fc%?W%SF& al | shops.

- Each shop acgynu paoj t th of the shop-_specific and conmon poi nt
area. Points arel"gtggagt gg%?%nﬁgﬂ?‘ﬁj‘e&cn mer‘;’l_ngoit%r??tr QFggl‘fiﬁ?gu%ael 4s a
LornePort TasivRCoplhatol S A A diGRYN TBGTHIHG HEG, | ddSe com™n
' mining of said history acquired by said history accessing

-means.
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area of the IC card are used as transport farés white the points

accunul ated by i ndividual shops are kepa

unchanged. 16 March 2006

¥
A

[

- ABSTRACT
.
An IC card operation system is disclosed which
enhances the added values of data stored on IC cards to

promote acceptance of the cards. The storage area of each

IC card is divided into a private and a public area. The

private area accommodates a transport fare value while

the public area stores reward points issued by shops. 'The

shop-issued reward points are convertible to a transport

fare-vélue. The public area is further divided into.a
shop-specific point area and a common point area, the
Shop~specific point area accumulating points shop by shop,
the common point area retaining points common to all
shops.. Each shop accumulates points to bbth of the shop— 
spécific and'common:point areé~ Points are deducted from
the commén poiht area for use as a transport fare value.
That is, only the points accumulateéd in the common point

érea of the IC card are used as transport fares while the

'points accumulated by individual shops are kept unchanged.
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