'3 Cctober 2006 VEH CLE BOARDI NG FARE MODI FI CATI ON METHOD BASED ON BOARDI NG
RATI O CALCULATED W TH OPERATI NG STATE | NFORVATI ON OF VgﬂbCkE)rgngLD OF
THE | NVENTI ON The present invention relates to a vehicl & are

-nodi fication nmethod, a vehicle boarding fare nodification system

vehi cl e-| ocat ed equi pnent, stand-| ocat ed equi prrent and center-|ocated

equi pnent applied to i ' n?hz‘"’ﬂ]% qiﬁ ys q vehicle
boarding fare for boé’?ﬁ‘&%goﬁ‘g“% urality o c% HOQ'% eoqjal n particul ar,
the vehicle boarding farghssps omogbghggnaaﬁﬁﬂ@rbﬁ‘d%g&gbng ratio cal cul ated

with operating state information received fromthe plurality of the

vehi cl es. BACKGROUNIXTH CHARATINENSTARNE Arirormirz o orpRedreikd a gl obal
positioning system (GPS) receiver and transnmts, to a control center,

operating state information such as 'out-of-service,' 'enpty,' 'pick-up'
or 'serving’ wth current position information received fromthe GPS
receiver. The control center &HABF)s@E THie BPEERLONg state information and
current position igformahon received by the taxi. The _control center can
t her eby conpr ehend SVB’F%?‘FnWém"(ﬂnélOBpéfaé?F%%st%rﬂj Veﬁfl'ﬁcéeeﬁ’f’ﬁy 4G pkR%E t he
nearest t Sir l.ocati on st for._providi,ng.a taxi is
recei ved oln%tl%&é'(églt or?%(r%hogf acfli ca% cg‘?ax%é’g ﬁéngon{?gﬁesmgaéfgf?ﬁbmn
cust onmer Ssfsiem,@ JENNYL1Dcat Y 'e%ﬁﬁfégﬁ? agagnﬁa hot e de 3#5'1 et
stations "according to weather or I nst a > in’'a sunny
28&3 | me weitaieapkatpdeleguiphehki Bepl fed akbna tsrae:vtl@@ .inddstryl whePet qber
customer pays § vehicle boarding fare for boarding one of a
plurality of vehicles. 1In particular, the vehicle boarding fare
is modified based on a boarding ratio calculated with operating
state information received from the plurality of the vehicles.
BACKGROUND OF THE INVENTION
A taxi is equipped with a global positioning system
(GPS) receiver and transmits, to a control center, operating
state information such as ‘out-of-service,’ ‘empty,’ ‘pick-up’
or ‘serving’ with current position information received from the
GPS receiver. The control center analyses the operating state
information and current position information received by the
taxi. The control center can thereby comprehend overall vehicle
operations and efficiently dispose the nearest taxi to a desired
location when a request for providing a taxi is received from a
customer.
Practically, taxis are sometimes awaiting customers for
a few hours, for instance, at a taxi stand in front of stations

according to weather or time of a day, for instance, in a sunny

daytime when people prefers walking to taking the taxi. This



situation is not efficient and not desired by a taxi conpany or a crewran
(taxi driver) since operational profit is not obtained., SUWAR THE
I NVENTION It is an object of the present invention to pﬁ%épgg%ﬁéogghicle
boarding fare nodification nethod, a vehicle boarding fare nodification
system vehicle-located equi pnment, stand- | ocated equi pnent, and

center-| adauadieAUL BB, edkic éntUAd) né¥ QAL DY @ & SE" Hdnpanydwst ry
where a custoner pays a vehicle boarding fare for boarding a vehiCle in
order fom amrewpanat i(hgxtonpatyeand siscéeWdpetatefnfalCi rolnitopasat @oto
obtain profits each other. To achi eve above and ot her objects, a

nmodi f i caPbéain@dt hod of a vehicle boarding fare is provided as foll ows.
Boarding ratio is cal cul ated based on operating state information that is
received fromthe vehicles. Wien the boarding ratio beconmes |less than a
predeterm ned ratio, the boarding fare is_reduced froma nornmal fare and
si mul t aneously reduction i rﬁ@?’”ﬁ&' &F &XBr ESENHLQMat the boarding fare is

dified b f ' ifiged I bl
who are not in (RS vohi o oB I BEkLSE: BREoBEFAPREn P EhERR LFaPARERYE! fg 1o

- the modi frleﬁﬂcp@a'b@ialﬁgif)?r Garkl b RI24080! ey, CEL L ivfeh‘i\@i;ég'ﬁloardiagto a

information, which <cerfificates the reduction I nfornation, ssué
cust omer fanko msdgpicur ion bagistem)e wehiehe-1ieLsdi nahwipn@ve) Waeana-

crewran does not recogni ze the reduction information, the custonmer who is
goi ng tolboatedt kquiphente ead, dentsubdorhtad eJuipmeheberald00hf tvhéghssued
certification information, resolve recognition
are applied to a service industry where a customer pays a
vehicle boarding fare for boarding a vehicle in order for an
operating company and a crewman to efficiently operate to obtain
profits each other.

To achieve above and other objects, a modification
method of a vehicle boarding fare is provided as follows.
Boarding ratio is calculated based on operating state
information that 1is received from the vehicles. When the
boarding ratio becomes less than a predetermined ratio, the
boarding fare is reduced from a normal fare and simultaneously
reduction information expressing that the boarding fare is
modified to be reduced from the normal fare is notified to
general public who are not in the vehicles. Reduction operation
is executed according to the modified boarding fare.

It is preferable that certification information, which
certificates the reduction information, is issued to a customer
who is going to board the vehicle. Accordingly, even when a

crewman does not recognize the reduction information, the

customer who is going to board the vehicle can, by submitting



‘difference with the crewman. It is further preferable that the
certification information is authenticated. Wen the certification
information is rightly authenticated, the reduction op Qberi2D08xecut ed
according to the nodified boarding fare. Accordingly, even when the
custoner prepares unjust certification information, the crewran can
prevent lthes biysddeq) abgs : nj u rt.ification, nformtion. -The
above structure enhancesﬁﬁﬁﬁigﬁﬁ%g¢ off% gfﬁéghg%él Eﬁﬂ)%ﬁ? t of SN 3 %Foar d

the vehi difendneaalitds the epewdhhon conpany and a crewran to expect
I ncrease of customers. By contrast, the custoners pay the reduced boarding

fare and therebyltobts$n gnotherof predegibie. BRLEF QE:%CRMDéEJt@fi@EtEBﬁ
DRAW NGS, The _above and ot her objects, features and advantages of the
present FRAYRHRRLIPHIdS avddentiasted apideenther oprtbeicdoidmvinToragtabhed

descri ption with reference to the acconpanying drawings. In the
dr awi ngs%‘gFlrg%%%liys apthentigareddi ddeanredisiiiing avperdtoidimens efectbed

St uct ur sl ed e mod LB HSERN R, Faren ahrR-sOaIRg BveRrubeur e of
of  centore | coaenE L PEnRreY s PO e ohsta RS o b faa e
di agram etemamary acsir uprevenef 1skanddyocatgd eguipieNtye  tye unjust
certification information.
The above structure enhances intention of the general
public to want to board the vehicle and enables an operation
~company and a crewman to expect increase of customers. By

contrast, the customers pay the reduced boarding fare and

thereby obtain profit of reduction.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will become more apparent from the
following detailed description made with reference to the
accompanying drawings. In the drawings:

FIG. 1 is a schematic diagram showing an embodiment of
the present invention;

FIG. 2 1is a schematic diagram showing an overall
structure of a system;

FIG. 3 is a schematic diagram showing a structure of
taxi-located equipment;

FIG. 4 is a schematic diagram showing a structure of

center-located equipment;




FIG 6 is a flowhart diagram show ng operating state transm ssion from

taxi -l ocated equi pnent to center-located equipnent; FI | owchart
di agram showi ng operating state transni ssion fron1taxigﬁgﬁgbgﬁﬂg%%ipnent

to stand-located equipnment; FIG 8 is a flowhart di agram show ng di scount
I nformati on transm ssion froma control center to taxi-located equipnent;

FIG 9is a flonghart .di Agr ameshanh0g diasaguoh ohBLORGR Wt iidkied S5 on

froma stand to taxi-loc equil pnent; S a perspective view of a

taxi; Fl&Gaddilicda®eRCEgREGheNE; Vi ew of stand-located equipnent with a
display; FIG 12 is a perspective view of stand-|ocated equi pment wth

anot her display; rE6G 6135 Sa artbweigartvi @vagfart sebsine opetdteingntsraist ;
FIGS. 14A to 14D are diagrammatic views showi ng notifying nmethods of

di scounttmgresmdtsision Flf@oml 5Adxsi-d odiadgdameghopinegt sejoencentarwhdeated
certification information is stored in an IC card; FIG 15B is a diagram
showi ng eEtReddE ;i n which the certification information stored in the IC

Cortification I nfofmadi o 14 Shoverth sigbim Aty SRETCRe Y Fi o
168 1% 3l AGHADSRoNE A0, CIENee db M el | 462! bRBab01 0804 On
equipment;

FIG. 8 is a flowchart diagram showing discount
information transmission from a control center to taxi-located
equipment;

FIG. 9 is a flowchart diagram showing discount
information transmission from a stand to taxi—located equipment;

FIG. 10 is a perspective view of a taxi;

FIG. 11 is a perspective view of stand-located equipment
with a display;

‘FIG. 12 is a perspective view of stand-located equipment
with another display;

FIG. 13 is a window view of a website on the Internet;

FIGs. 14A to 14D are diagrammatic views showing
notifying methods of discount operation;

FIG. 15A is a diagram showing sequence in which
certification information is stored in an IC card;

FIG. 15B is a diagram showing sequence in which the
certification information  stored in the IC card is
authenticated;

FIG. 16A is a diagram showing sequence in which

certification information is stored in a cell phone;



authenticated; FIG 17 is a first display view of center-|ocated

equi pnent; FIG 18 is a second display view of center-lo egaéénent;
and FIG 19 is a third display view of center-|ocated aﬁﬁﬁﬁgﬁf. TAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An enbodi ment of the present
invention is applied to taxi business industry. At first, referri ng to
FIG 2, a controlgpr&en i s equli At h.equi pnent installed.in

control center %%enﬁgé-ﬁgca egghggggnéﬁPYlﬁg ﬁ£¥¥%ﬁfgréglmrﬁé?%s (NMNV
conmuni cgdd e a oads| de.agt enna

speci fical Irge)&g%gﬁgli%d % FB%QE %‘ce%gg?e ocgll%ed egﬁl prrent Zplgegﬂ cul aFes
boar di ng audhieat9éatéxj s 5 and determ ne whether discount operation
(equi val ent to reduction operation) is executed. The NAW communi cati on
control equi pmentFI%.fonfs &s [ edéretm AbshbINAW edunbeat¢ant ii-Qachdega
surrounded by two-dot chain Line Pin FIG 2) with the roadside antenna 4
accordlnQQPéPmﬁmMVconnunlcatlon for instance, conpliant with dedicated
short range comunj cation (DSRC). V%en a taxi 5 stands or runs within the
predet ermi ned NAW Conmbfi ciét i Bn 283004 { AASRRRY c SHyfhi B4t | GtegoApeated

equi prment, 3.¢ nicajes wth equipnent installed in the taxi 5
(taX|-Iocg§éaﬁgﬁﬁ t) 6 (see FIG 3) through the NAW conmunication. In

addi tion, the NA\@./I%onnygl calign Itﬁg%aldeé YLANgeQ:tSPer e%?:%?- tlﬁgue he

DSRC but al so a ['ocal area networ Wre conpl i tute
of el ect eqGapmevng. el ectroni c engi neers

DETAILED DESCRIP‘I‘ION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is applied to
taxi business industry. At first, referring to FIG. 2, a control
center 1 is equipped with equipment installed in the control
center 1 (center-located equipment) 2, narrow area wireless
(NAW) communication control equipment 3, and a roadside antenna
4. As specifically explained below, the center-located equipment
2 calculateg boarding ratio of taxis 5 and determine whether
discount operation (equivalent to reduction operation) is
executed.

The NAW communication control equipment 3 forms a
predetermined NAW communication area (a;ga surrounded by two-dot
chain Line P in FIG. 2) with the roadside antenna 4 according to
NAW communication, for instance, compliant with dedicated short
range communication (DSRC). When a taxi 5 stands or runs within
the predetermined NAW communication area, the NAW communication
control equipment 3 communicates with equipment installed in the

taxi 5 (taxi-located equipment) 6 (see FIG. 3) through the NAW

communication. In addition, the NAW communication includes not




(I EEE) 802.11b, Bl uetooth communication (Bluetooth is a registered trade

“mark), .or infrared communi cation. The center-|ocated equj nb 2
comruni cates with the Internet 8 via an internet servi cé%g&B ?rd%QOQISP) 7.
A stand 9, located in front of stations or facilities, is a waiting area
where custoners are waiting for the taxi 5 to take. In the stand 9,

equi pnentodnst ethdgp t st 9. (st - cated,equj prment) .10
comuni ca?iit}fl %g%t%&qulﬁﬁmn%ﬂ? S'Le(l)n qa ir‘%%a(‘jsinggwgﬁ#en(ﬁégf%eﬁﬁe%\%

i nstal | eccompia asittaRAHOCA{sRd tuedUioBMNect®icas §H§CEFEE@£$1¥‘§XQA§I{&45
bel ow, displays discount operation when t?ie center-locat edl equi pnment 2
det er m neSIEEEYecu80 DN I, t heldebsotint epmhahi®dtioe (N &sBRmi caki on
control equipnent 11, simlarly to the NAWcomunicati on equi pnment 3

i nstal | eragistiegedohtrade maeh)erorl inffoared acqimgdeioationed NAW communi cat i on
area (area surrounded by two-dot chain Line Qin FIG 2) with the roadside
antenna 12. Wien B¢ agentesripgated egnipmenti 12 t ommynbeistes nivitl NAW/
conmuni cat i.on %%ﬁg, he NAW conmmuni cati on contr ol %guipnent 11

t
communi cate&™ t ¥kP - PRSI EGu P BREATE PTG I8R8  RAW conmuni cat i on.
The st and-| ocat ed, equi t | sp co nicates with the Internet, 8 via
the | SP 13. Wdedpér%gél\?mgfgl ejétgc%ﬁfg\jlrbg%ﬁc i%ﬁatejq‘iﬂspr%tpﬂlllitﬁ(‘?lsmdes

cel | phong REtMakK ngi %%Hd:wﬁgﬁéaéﬁs%r@é}é)%ré‘%i}g?@ ﬁ?&a&k%? 590t £Ool

devi ces) provided by a cel one service provider coimruni cati on
equi pmenttaké.f oImetiee sHAMEDG! B eSmMMY LRFRINEEAE h0Bha! SBadfIEq stdhgeunded

by two-dot 6 3 Cctober 2006 chain Line Rin FIG 2). Wen a taxi 5 stands

or runs WorhAkadt legquipment) 10, NAW communication control equipment 11,
and a roadside antenna 12 are installed. The stand-located
equipment 10, as specifically explained below, displays discount
operation when the center-located equipment 2 determines
execution of the discount operation.

The NAW communication control equipment 11, similarly to
the NAW communication equipment 3 installed in the control
center 1, forms a predetermined NAW communication area (area
surrounded by two-dot chain Line Q in FIG. 2) with the roadside
antenna 12. When a taxi 5 stands or runs within the
predetermined NAW communication area, the NAW communication
control equipment 11 communicates with taxi-located equipment 6
through the NAW communication.

The stand-located equipment 10 also communicates with
the Internet 8 via the ISP 13.

Wide area wireless (WAW) communication equipment 14
includes cell phone network (including base stations and base
station control devices) provided by a cell phone service
provider. The WAW communication equipment 14 forms a

predetermined WAW communication area (area surrounded by two-dot




pr edet er m ned WAW conmruni cati on area, the WAW comuni cation control

equi pnent 14 communi cates with taxi-|ocated equi pnent 6 rpu e WAW
comuni cation. In addition, the WAW comuni cati on equiaﬁéﬂpgfﬁapﬁéludes

not only the cell phone network provided by the cell phone service
provi der but also a personal handy phone comuni cation using a personal

22”m‘1ﬁnf’2§£$mc°£‘€“@”mL%%%fi:”b%ﬁt%ﬁ%?mtsbﬁ% &3 R el EheT
the Int Th t

COI’GYmJEI ?B?g W?ﬂ“]tr}ﬁ; g{ngpch%%?le%a elq%w prarlé(r%‘éa g{lﬁrou {#1 \Kf{@\?atm
commUNi CaL} o, Pr ol Bfnd i of PeLomAeNteR! ARy T8 1C9BERE o OB 8LEEnER PNt

2 can also ‘conmu -l ocat ed equi pnent 6 through the WAW

comuni cahtogR’ the NAWEONMBHRhERidANNdn] the gant ridikgdhngr ltheor whw
stand 9. The Tenter-located equipnment 2 can thus transmt or receive

oper at i ngodhed Featioh Sequipméemt onnat imeluddsot hoof adilixxhthee akeldlcr phene
below, with the taxi-located equipnment 6. Referring to FIG_ 3, the
t axi - | ocaetdorkjupprreided by nthedeell hphore | sarvice apé@'v’\%d@ﬂ bet e8P a6; a

current position detector 17; NAW.communi cation term na g ﬁA
comuni cBEFEenater oy EEPn%iQQEN“W%%@EFOQOusénﬁaéhéﬁFﬁﬁﬂa%l apdy PHPREi or

Switch 2RORMTRASE P aaesen oRatihEben &f e PritifShuRee? "Hted O
terni nal g, gontdaly each feyi chag! 0g ﬁfha@i&d‘e”&%& gk Cef4 1 1 hgasi on
i nf or mat T on ore I'n an I'Cca current posSition detector 17
denDdUlaéﬁﬁmﬁﬂiﬁﬁﬂes'ai%hCEheb@ﬁtéiﬂgi 8 via the ISP 15.

The center-located equipment 2 can communicate with the
stand-located equipment 10 through the WAW communication or the
Internet communication. The center-located equipment 2 can also
communicate with the taxi-located equipment 6 through the WAW
communication or the NAW communication in the control center 1
or the stand 9. The center-located equipment 2 can thus
transmit or receive operating state or discount information,
both of which are described below, with the taxi-located
equipment 6.

Referring to FIG. 3, the taxi-located equipment 6
includes the following: a control terminal 16; a current
position detector 17; NAW communication terminal 18; WAW
communication terminal 19; a taxi meter 20; a tachograph 21; an
interior sign 22; an exterior sign 23; a printer 24; a display
25; a manipulation switch 26; a card reader 27; and in-vehicle
interfaces (IF).

The control terminal 16 controls each device along with

authenticating certification information stored in an IC card

29. The current position detector 17 demodulates global




positioning system (GPS) signals fromGPS satellites to detect the current
position of the taxi 5. The NAW conmuni cation termnal 18 co ni8ates

wi th the NAW conmuni cati on equi pnment 3, 11. The WAWco F@ﬁgFgﬁ ®er i nal
19 conmuni cates with the above WAW conmuni cation equi pnent 14. The taxi
meter 20 cal cul ates business-related nunerals such as a boarding fare or

a drivi ngpas itg6agengT 0 h 2 r ehi.cl e speed, tinme, ,and
ot hers. '?')he interi gr %%@22@@&%&0“?& gﬁ%o\gln%ﬁr‘#- v%‘?u‘ip teFasthodF o be
vieved fridwe t beroahsi dosiftibhe yehitglee. tensthe ohaxiyhy cggﬁﬁﬁn SEptL, a
custoner irrespective of no passenger, the interior sign I Splays

' out - of - S&TWIPEl' 1heommheicakes Switlantios QRN conmuni AR ont Bguihédd OF, Si gn
22 displays 'enpty.' \Wen the taxi 5 is going to pick up a custoner, 'the
interior Il gnggg JAYD| ggmmumicstion. ' taymimalhel 9 axomhuh#satePHawseRgaihe t he
interioré1 ign 2@ gis | ays !serving.' In addition, when the taxi 5 operates

qVEer YPle, unicatidle, eaNiRMgRtti b, t h&hei ntaxiormetiegn 22

extra-fare
di spl ays ' .the taxi 5 operates discounted-fared service that
i's featur. Sgéuh%gttﬁsémpﬁgéﬁ??%ﬁe dred ifimsrads Sugh 28 & fwad@dngdifaseunt. '
Further mar ariwhgd hifed SXi 0 fixed-fared seryice, the interior
sign 22 al so digplays‘ﬁ%ixggé'ggégéﬁﬁﬁﬁigﬁ'SFOFﬁE Vﬁ%é? BroRGshy Fdmeg

swi t chedaadcothéeng.to a command signal received fromthe control center 1,
mani pul ati on of the manipulating button 26 by the driver, or function of

time scheduling. Thee énterior siyn 232 sigendispd=kqdi 0S4 G -Fehqoh <Of
the taxi 5. Simlarly to the interior sign 22, when the taxi 5 operates

extra- f afRENRRAYA &0 "heh&iewedr fopmsthe AR sdideplodythe’ eshiele. Wid@nt BRet axi

5 operatgg digcounted-fared service, the 8
X1 cannot accept a customer irrespective of no passenger,

the interior sign 22 displays ‘out-of-service.’ When the taxi 5
can accept a customer, the interior sign 22 displays ‘empty.’
When the taxi 5 is going to pick up a customer, the interior
sign 22 displays ‘pick-up.’ When the taxi 5 has a passenger, the
interior sign 22 displays ‘serving.’ 1In addition, when the taxi
5 operates extra-fared service, for instance, in nighttime, the
interior sign 22 displays ‘extra.’ When the taxi 5 operates
discounted-fared service that is featured in the invention, the
interior gign 22 displays ‘discount.’ Furthermore, when the taxi
5 operates fixed-fared service, the interior sign 22 also
displays ‘fixed.’ The display of the interior sign 22 is
switched according to ; command signal received from the control
center 1, manipulation of the manipulating button 26 by the
driver, or function of time scheduling.

The exterior sign 23 is generally disposed on a roof of
the taxi 5. Similarly to the interior sign 22, when the taxi 5
operates extra-fared service, the exterior sign 23 displays

‘extra.’ When the taxi 5 operates discounted-fared service, the




3 Cctober 2006 interior sign 23 displays 'discount.' Furthernore, when the
taxi 5 operates fixed-fared service, the exterior sign al so L spl ays
'fixed.' The display of the interior sign 23 is also S\ﬁ'zé‘étﬁbﬁr gg@%rdi ng to
a conmmand signal received fromthe control center 1, manipul ation of the
mani pul ating button 26 by the driver, or function of tine scheduling. The

printer 24 i €S, for.i sl Lpt,t LEi e | fare
accordi nlélékteﬁggc%%?%n%? é]jz%@e%?% %ﬁ'esggglhgbl aﬁgh%ghg%bogggn?%?ﬁen
from the dijoeeheRE tPEreRARSRIMCEeM i Bedi SPAQYidiE drlivrabgygnbozg digof ar e
cal cul ated l?y the taxi nmeter 20 and others. The mani pul ation button 26 is
used fofispialyghi’Faxeldn 't henhbndesplaySbognth2, inerdogplsdys, 23olts aflso
service,' "enpty,' 'pick-up,' and 'serving,' or displays, ‘'extra,’

' di scoundwitched abtaeding |to ad soommand ldgnaie regrived’ fromi theueantrodnd
‘fixed" in the exterior sign 23. The card reader 27, specifically as

expl ai naeeirowt » meadpubatierr Off | €ke | BANLARLARERT 0RULEORrdS f PRat®nhen

the IC card 29 storing the certification information is inserted.
Ref erri AFYVETEl @F Bunehien & &imeosgheduttRfpnent 2 incl udes wel | - known

conputer term n:*lie\glré%aﬁagrc trg%ﬁé %i sfogo%a%@ew th q:e%\{\égndéﬂaq: 31, a

LAN 32, a keybo . se r | nput ruménts, a cathode ra
t ube (F%%t§§ie§ apﬁ::'oQEQ&ngfsfai‘Qdﬁécéf‘ﬁlirgqff@%'eeﬁyt&lﬁ@} £bQe¥s37. THae

contro generally contrdls each part the center-Ilocafed equipnment 2.
The WAWqIRGHg 315 CAETURLEPbeSd Witldh behes MWV Eguinprene 1t ieepl abnedthabove.
The LAN 32 controls conmunication with the Internet 8. The keyboard 33 and
nmouse 34dasseagesedithr displayoner thié oabodé cb@GRId B afrre healtilated 3y
out put the processing result by the control 30. The RF cl ock 37,
the taxi meter 20 and others. The manipulation button 26 is used
for switching, in the interior sign 22, the displays, ‘out-of-
serviqe,ﬁ ‘empty,’ ‘pick-up,’ and ‘serving,’ or displays,
‘extra,’ ‘discount,’ and ‘fixed.’ It also switches the ‘extra,’
‘discount,’ and ‘fixed’ in the exterior sign 23.

The card reader 27, specifically as explained below,
reads out certification information to certificate when the IC
card 29 storing the certification information is inserted.

Referring to FIG. 4, the center-located equipment 2
includes well-known computer terminals where a control 30 is
connected with a WAW module 31, a LAN 32, a keyboard 33 and
mouse 34 as input instruments, a cathode ray tube (CRT} 35, a
printer 36, and a radic frequency (RF) clock 37.

The control 30 generally controls each part of the
center-located equipment 2. The WAW module 31 communicates with
the WAW equipment 14 explained above. The LAN 32 controls
communication with the Internet 8. The keyboard 33 and mouse 34

are used for input operation. The CRT 35 and the printer 36

output the processing result by the control 30. The RF clock 37




9 3 Cctober 2006 receives a standard frequency broadcast including tine

I nformation, so that internal tinme in the center-located_equipnent 2-is
nodi fi ed. The center-located equipment 2 can transnit tROHSBPF 2000
i'nternal tinme to a clock (not shown) installed in the taxi 5. Referring to
FIG 5, the stand-|ocated equi pnent 10 includes a control 38 which is

connect ed.,-Wj WAW no a. LAN 40, a.display, 41 having a wide
di spl ay af}esg%h]‘ég%ut:é{)n gy\ngﬁ%%gd 42,fr§q§1585%er bf?,aggﬁgta REH 946. t¥RR

control 38neorhiPich ovesl lvipper aty f e par; f th ds ]l ocat ed
equi prent 10. The WAW nodul e 39 a%ﬂot%nr%ﬁ%lcat%g@ew tlh t%@%&ﬁé&%?pﬁgﬁ?&fﬁ

expl ai nedeabbpgentThe LAN mé@i£0sy f Ol §he0EMicsal bokt it *éqhﬁgmlemefzneéarﬁ-
The display 41 displays the discount information when tHe center-1|ocated
equi prent teamienir nithes modkifiitdidoninteifel ditdmeunto oper a1oeR. (Hee @M&vﬁr%n
switch 42 is used, for instance, when a custoner requests a taxi 5. The
speaker 48n$taklad g kdegtia¥ante. The RF clock 46, simlarly to the RF
clock 37 installed in the center-|located equipnent 2, receives the
standard frequencPehRbaiRAstEO nBIGdi By thR 6iteRdrhperbed i eguipvenhatlo

i nt ! in th - ' t 10 i difi ed. ti f
' ![ Eeegggveﬁg@udce{}’urae%v?ﬁ %ggekggﬁgﬁgheigw rr“%\%,te ef’ﬁpiﬁgg%@‘lﬁem .eer13?9 rlts,%nagd
19. The tmme -dcal ed [ e 0yt e r-1ocated equipnment 2,
the operating stat esipg'?gr ?raﬁnta?%‘rrl?% pérnlgiiédléngdlo gia fg&gﬁf-%f g'é%??ﬁ gsé’flq:%%
‘enpty, ' 4 cksphieakeands, SeEYidkF cAbeRO4ith a taxi ID that is assigned

for identifying the taxi 5 (Step 101 in FIG 1). Here, the taxi-|ocated

~equi pment 6 sendsThecaonemnil pd&i towtrols overall operation of each part
of the stand-located equipment 10. The WAW module 39
communicates with the WAW equipment 14 explained above. The LAN
40 controls communication with the Internet 8. The display 41
displays the discount information when the center-located
equipment 2 determines execution of the discount operation. The
button switch 42 is used, for instance, when a customer requests
a taxi 5. The speaker 43 is for voice guidance. The RF clock
46, similarly to the RF clock 37 installed in the center-located
equipment 2, receives the standard frequency broadcast including
the time information, so that internal time in the stand-located
equipment 10 is modified.

Operation of the above structure will be explained
below, referring to FIGs. 1, 6, and 19. The taxi-located
equipment 6 sends, to the center-located equipment 2, the
operating state information expressing one of ‘out-of-service,’
‘empty,’ ‘pick-up,’ and ‘serving.’ along with a taxi ID that is
assigned for identifying the taxi 5 (Step 101 in FIG. 1). Here,

the taxi-located equipment 6 sends a current position

10




10 3 Cctober 2006 information detected by the current position det ector 17
when .needed. There are manners in which the taxi-I|ocated e% | pent

sends the operating state information to the center-| oc 2 @t béﬁapgﬁent 2 as
follows: Manner (1): The taxi-located equipnent 6 sends, in front of the
control center 1, the operating state information to the center-|ocated

equi pment, f2,rm¥RRIBR" dedtbctif® thAXind Oﬁﬁfrféjn@qHEﬁtﬂE:ﬂL&n6d§€€9§o£hQ7 QdRnAt i ng

state information to the stand-I|ocated equip whi ch then sends the
oper at i p@edledt.e i Nnformation to the center- |ocated equi pnent 2. Manner (3):
The taxi-located equi pment 6 sends the operating state information to the
center-|ocated erhermeide Znarndersugh twhdcWAVheorauh-tatatoed dpoipmeatnér wil |
be expl ai ned bel ow. Manner (1): The taxi-located equi pnent 6 sends, in

front @fendse thet raderadiingr dtatée ioforantagnsttn e tihef oremtenn acatede

center-|ocated eqw prent. 2. This manner corresponds to situation where the
taxi 5 esuipmenpr2 r%ﬁnsfq]rﬂcf“fsont of the control center 1. Referring to FIG

6, the t - ted t he .NAW t

Formad by the  dRITe (el taxtof By ol -a0 PAEBRAE HoPSR1 1D B8 Ene
ter-| d 0

o B g 420y e e PSR T 8

si gnal E@nﬁ;gg_lg,@ﬁe& K fhet@ubpnent 6 for requesting authentication of

the taxi (A20

Manner (2): The taxi-located equipment 6 sends the
operating state information to the stand-located equipment 10,
which then sends the operating state information to the center-
located equipment 2.

‘Manner (3): The taxi-located equipment 6 sends the
operating state information to the center-located equipment 2
through the WAW communication.

Each manner will be explained below.

Manner (1): The taxi-located equipment 6 sends, in front
of the control center 1, the operating state information to the
center-located equipment 2.

This manner corresponds to situation where the taxi 5
stands or runs in front of the control center 1.

Referring to FIG. 6, as the taxi-located equipment 6
enters the NAW communication area formed by the roadside antenna
4 (Step 201), it sends a taxi ID to the center-located equipment
2 (A201). As the center-located equipment 2 receives the taxi
ID, it sends a vehicle authentication (VA) request signal to the

taxi-located equipment 6 for requesting authentication of the

taxi 5 (A202).

11




11 3 Cctober 2006 As the taxi-located equi pnent 6 receives the VA request

signal. fromthe center-|located equipnent 2, it sends a S si gnal
to the center-Ilocated equipnment 2 (A203). As the cent e?é-A%@PEgB@éui prment

2 receives the VA response signal, it authenticates the taxi 5 based on
the VA response signal (Step 211). The center-located equi pnent 2 sends to

the taxi-|ocated nLotHePrERNi - ora¥daeknophesgesericsi Al nhen, theykaxi 5
is rightly authenticated (A204). As the taxi-|ocated equi pnent 6 Teceives
the VA ®mdgned efigsmenhesi gaaterilosads equipeesenter - LecasatiLqu peent 2
operating state information of the taxi 5 expressing one of

' out - of - ¥€FpPBSe’ signakt yto the clentpr-lopated eranipgentA2063203\5. Rlsethe
center-located equi pnent 2 receives the operating state information

si gnal , FETHRRrIREALeheePpmANth 2 staceives obat }%n reppenggledignat heit
operatin The center-1qcated equi pnent

ate.information sjgpal (Step 212).
2 can th 8%%1885+‘\’&r}t§§12€h%p€?1é{i ﬂgk’égﬁéegf‘nfé?nﬁ@i JESPPRSR SRENadxi(S58Po
recogni z e raLi S ' t hraugh t NAW.co npcation
bet ween ? f%s]t' ax?i-? oggtlg%: Z%%%n%lté%%gﬁl"%ék hg !%&\R%go%‘)r B:I%e éccﬁiﬁlﬁigﬁ?£§QMen
the taxi equspmésls @ 4URG Iackﬁ&meéq]enfela% §P{l’§a[l°| whER! ¥hel tARPNE (Q):
The taxi-located equi pnent 6 sends t'hhe operating state Information to the
st and- | ocagetlequiprentich@ed (N204) f hen sends the operating state
information to the center- |ocated equi pnent 2. This manner corresponds to
situati on where 2Ashe the&xi taxdt-dndsted reguipment oné ofetdivedt anch®. VA
Referri ng to FIG 7, as the taxi-located equipnent 6 enters the NAW
comuni catkRewigdgementn$d gl ndtr 8895 dkC bk fenter-located equipment

2 operating state information of the taxi 5 expressing one of
‘out-of-service,’ ‘empty,’ ‘pick-up,’ and ‘serving’ (A205). As
the center-located equipment 2 receives the operating state
information signal, it analyses the operating state information
included in the operating state information signal (Step 212).

The center-located equipment 2 can thus receive the
operating state information. from the taxi 5 to recognize thé
operating state of the taxi 5 through the NAW communication
between the taxi-located equipment 6 and the NAW control
equipment 3 when the taxi 5 stands or runs in front of the
control center 1.

Manner (2): The taxi-located equipment 6 sends the
operating state information to the stand-located equipment 10,
which then sends the operating state information to the center-
located equipment 2. This manner corresponds to situation where
the taxi 5 stands or runs in front of the stand 9.

Referring to FIG. 7, as the taxi-located equipment 6
enters the NAW communication area formed by the roadside antenna

12 (step 301), it sends a taxi ID to the stand-located equipment

12




12 (Step 301), it sends a taxi IDto the stand-located equi pnment 12 3

Cct ober. 2006 10 (at A301). As the stand-|ocated equi pnent 10 receives the
taxi ID, it sends a vehicle authentication (VA) request 3iQgtaber2¢0§ e

taxi -l ocated equi pnment 6 for requesting authentication of the taxi 5
(A302). As the taxi-located equipnment 6 receives the VA request signal, it

sends to e, st and-1 ocat ed ui pent, 10 a. VA response lhgnal . ((A303),. It

t hen sendltsdqt Saif hggg{ hd-ﬁgcgc?lgd sre{-‘E dﬁ#{é’ﬁ?tﬁﬁ egﬁgglaﬁﬁ)miht réaﬁte&"e’ﬁfi (F&’tel on
(EA) req : Sign f guesti a ' I+ firal\N e?%u%% . p
304). Th;%é{la?\f y g%:%t %%n&sgq%i g%rggcglﬁogéke&g%ﬂvfe%etl%g 3XAr)e§po seq’s igsgl ataqal ong
W th the fA tHLtRIL 186084 - editBonfd@N G |M3F1%§uégﬁﬁ.ﬁ?98§tﬂ&lﬁi@ti%n@$ an
EA response signal to the taxi-1ocated equi prient 6 (A305), and it

aut hent i cefeegakkliest gx30%) based on the VA response signal (Step 311). As
the taxi-|located equi pnent 6 receives the EA response signal, it

aut henti cat es t heAsteinel ©atiadedasedt bgubpments ponsecebigmaihg Srepre3@@et The
stand-| ocat ed _equi pment 10 sends a VA_ acknow edgenent signal to the

taxi - | ocatigPadquitpnBARds hhekhe HEandpliocgted paghpRentaut etV HASPONES06) .

eI B LR T e e

T PhE RS SRS BTE R © 57 S04 OGN SR Henencing. ., o,

equi prentaykPeh@EBhYESn t Be @BEer altand St pd€ep NEOLENRL i O”KY GHndllocateds the

operating state information to the center-1ocated equi pnent 2 through the

VAW equicauepheidtd 00 treeelinéer nhé 8a( Sesponldd) sidsal haleegt elthothéedA
request signal. The stand-located equipment 10 then sends an EA
response signal to the taxi-located equipment 6 (A305), and it
authenticates the taxi 5 based on the VA response signal (Step
311). As the taxi-located equipment 6 receives the EA response
signal, it authenticates the stand 9 based on the EA response
signal (Step 302).

The stand-located equipment 10 sends a VA
acknowledgement signal to the taxi-located equipment 6 when the
taxi 5 1is rightly authenticated (A306). The taxi-located
equipment 6 sends an EA acknowledgement signal to the stand;
located equipment 10 when the stand 9 is rightly authenticated
(A307). The taxi-located equipment 6 then sends operating state
information to the stand-located equipment 10 (A 308).

As the stand-located equipment 10 receives the operating
state information signal, it sends the operating state
information to the center-located equipment 2 through the WAW
equipment 14 or the Internet 8 (Step 312). As the center-located

equipment 2 recelves the operating state information through the

WAW equipment 14 or the Internet 8, it analyses the operating

13




equi prent 2 receives the operating state information through the

equi pnent 14 or the Internet 8, it analyses the operati ober
2006 state information included in the operating stat e%?gf;&?%ﬁﬁtzﬁgﬁ

‘'signal. The center-|ocated equi pnent 2 can thus receive the operati ng
state information fromthe taxi 5 via the stand- | ocated equi pnent 10

t hr ough g%&mggmy@i&,@t meiua@& ;Lhe LA mmg:am@eoangtafmwi&s net 8

when the taxi 5 stands runs ront of e stand 9 dition, the
VA can b@l?q%ut ed by the cent er-I ocat ed eqw prent 2 instead of the

stand-1 ocated equipnment 10. Manner (3): The taxi-located equi pnent 6 sends
the operating sthte darftanmdibcanetio dédeipmeniter 2| axat ethesuigeeeive? thdir ough
t he WAW conmruni cati on. This manner corresponds to situation where the taxi
5 standsperatings bhatesemficg@agien oframe tWAW el pFenvid 4 thiger stande

taxi -l ocated equi pnment 6 establishes a comunication |ink to conmunicate
with theledahes -qadpmeat duithwengh ther §agh GPWEUNWEb?ﬁmrﬁ%t‘F% WA send

cont or - SUEHE R G FEn (RS AREAERE G BN o ”‘“’rQa'd%?t FRIL ot e
execut edlI)(VI HBnOJ ovf %Utstgﬂﬁ l nt efﬁ'e%d&. ' gﬂ Cﬁfn Bgee{hgﬁfécge:%y

communi cation 1s uUse t he comrunl cation1s’l | n rough

I nterneterdy h@ﬁtb§913ca@£@ teldfds i At MOSlUl i s32adl Nopddidd O'Qtahbeléé‘é@éd‘et

comuni cation is desired to "adopt a secure socket |ayer (SSL) or hyper
t ext trasmpiigmentr @bocol security (HTTPS) to secure security. As the center-
| ocat ed equi pnment 2 receives the operating state information

Manner (3): The taxi-located egquipment 6 sends the
operating state information to the center-located equipment -2
through the WAW communicatiocn.

This manner corresponds to situation where the taxi 5
stands or runs in a service area of the WAW equipment 14.

Here, the taxi-located equipment 6 establishes a
communication 1link +to communicate with the center-located
equipment 2 through the WAW communication to send the operating
state information. Here, the communication between the center-
located equipment 2 and the taxi-located equipment 6 can be
executed with or without the Internet communication. If the
Internet communication is used, the communication is linked
through the ISP 15, the Internet 8, the ISP 7, and the LAN
module 32. In addition, the Internet communication is desired to
adopt a secure socket 1layer (SSL) or hyper text transfer
protocol security (HTTPS) to secure security. As the center-
located equipment 2 receives the operating state information

signal, it analyses the operating state information included in

the operating state information signal.
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signal, it analyses the operating state information included in the
operating state information signal. 14 3 COctober 2006 As hﬂ%ﬂ%f r-1 ocated

equi pnent 2 receives the operating state information fro 2086 | ocat ed

equi pnment 6 in the above nmanners (1), (2), and (3) (Step 111 in FIG 1),
it then calculates a boarding ratio (Step 112 in FIG 1). Here, 'the

boarding ratio i SAQ%&%"@netdr%?rhotcg%eaoélgﬁ%ﬁ@%ltvgﬁ{%%96%*'6'589%%5%9%%3'_ =

"profit-expected vehrclre nu o] € numnber

Profil- SRe Shrbihatitn "EFRR  thd SO UG Bhulifient 2] £n HilOve
operating state information 1s "pick-up' or ‘servihg.' 'Operated vehicle
nunber' infarne@snuiog] of2 ¥ heahaxi §3) S vdiage aner atnngrmd.atl @i nf of Ml 1S
"out - of -service,’ enpty,' 'pick-up,' or 'serving.' Specifically, when ten
taxi s 5 araddulatles atbdarding autioof{ssepvite,intRmnty)are in the state of
"enpty', five are in the state of 'pick-up,' and fifteen are in the state
of 'serving,' ' Bodexgngthethardings£ed)ip( 18+2015wlsyed1by ty folbgwing | n
addition, the_boarding ratio can be calculated in a different forrmula from
the abovo®8ddra. The center-1 ocat ed equi pnent 2 conpares the above

Getermines whet hel RTGUSt FEH at fon BEATarSRRRTER! | BohRat R PRPEE o/
execut ed «Be8BtLd3viRidl S nuer'Ng h6be[gNce boarding ratio can be
const ant &?I‘I ng a day or 1 EXIeb| e gepe&drng on a time zone of the day. It

can be al so const apifofit-expected vehicle number’ is the number of the

taxis 5 whose operating state information is ‘pick-up’ or
‘serving.’ ‘Operated vehicle number’ is the number of the taxis
5 whose ocperating state information is ‘out-of-service,’
‘empty,’ ‘pick-up,’ or ‘serviqg.’

Specifically, when ten taxis 5 are in the state of ‘out-
of-service,’ twenty are in the state of ‘empty’, five are in the
state of ‘pick-up,’ and fifteen are in the state of ‘serving,’

‘Boarding ratio’ = (5+15)/(10+20+5+15)x 100 (%)

=40(%).

In addition, the boarding ratio can be calculated in a
different formula from the above formula.

The center-located equipment 2 compares the above
calculated boarding ratio with a reference boarding ratio, so
that it determines whether discount operation to discount a
boarding fare is executed (Step 113 in FIG. 1). The reference
boarding ratio can be constant during a day or flexible
depending on a time zone of the day. It can be also constant
during a month or flexible depending on a day of the month.

Furthermore, it can be also constant during a year or flexible

depending on a month of the year. The reference boarding ratio

15




during a nonth or flexible depending on a day of the nonth. Furthernore,
It can be also constant during a year or flexible depending,on gnnth of
the year. The reference boarding ratio 15 3 Cctober 20 Qﬁrggo

determ ned in consideration of operation costs such as a naintenance cost,
fuel cost, and | abor cost. The center-located equi pnent 2 determ nes the

i sCOUN cafPBRakbOiAt: | IF HOM O R SeOGRTREIbRSERPANCHE as 5

ref erence boarding ratio s case, the

center-| paahedngid R, Zuedncdet eraida dpee ebgeount operation only after
t he boarding rati o has been |ess than the reference boarding ratio for a

predet er m ned perihed.cebtercabtated| eqatipfeggup paenbriites chat diseotmt
execute the discount operation for a predeterm ned period even if the
boar di ngopatabiomecdss ndite | esmndiag t ratief ebegomeboaldsng thano. thige

center- |ocated equi pnent 2 can alternate the reference boarding rati os
for a shFP{feWWﬁtR}’@mIrm ESdiacoirrP f ek EMdFESshitt ¥R oklide

di t f th | f .__Thi t f t . f th
Shi 15 BERGBEn bRCORBE RiTL IS o IR e Gt JPLFELES ohAFT SR RESBBar di ng

ratio {1 ygLual es, alound, e e el erence boarding gl | e Neegontils | ppat ed

equi pnen I'scount T hi'or I ON eXpr eSSi ng oar di ng

_ fare is dbsepiiiebhoatld8ngC Rt €5~ FOF al G5k KAMRMR AL 2p6ATod! S@nBOLEAYredl ONY
~with an effect that the boarding fare is discounted, for instance, a

di scount 1o¢atéed tdpiipmeneal Qul ahad baftinwd tihe hoaicditeg rakl odikBount
addition, a uniformdiscount ratio that is previously determ ned can be
not i f i edop&hatiomriomenreredatermined periodnewen| dfatbd bgargimgtratio

becomes not less than the reference boarding ratio. The center-~
located equipment 2 can alternate the reference boarding ratios
for a shift from the normal fare to discount fare and a shiﬁt
from the discount fare to the normal fare. This prevents
frequent occurrence of the shifts between the normal fare and
the discount fare, even if the boarding ratio fluctuates around
the reference boarding ratio.

The center-located equipment 2 notifies the discount
information expressing that the boarding fare is discounted. The
center~located equipment 2 can also notify, along with an effect
that the boarding fare is discounted, for instance, a discount
ratio that is calculated based on the boarding ratio. In
addition, a uniform discount ratio that is previously determined
can be notified.

There are manners in which the center-~located equipment
6 notifies the discount information as follows:

Manner (4): The center-located equipment 2 sends the
discount information to the taxi-located equipment 6 (Step 114

in FIG. 1).
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6 notifies the discount infornmation as follows: N?nnert_(4) : tThteh
center-|ocated equi pment 2 sends the discount informatign to e
taxi-located equipment 6 (Step 114 in FIG 1). 16 3 Oct eftopghe00®mnner

(5): The center-|ocated equi pnent 2 sends the discount information to the
stand-1 ocated equi pnent 10 (Step 115 in FIG 1). Mnner (6): The

center. | ocated equinfRek 359t idHeScbher HAGAU 1%&&%:@6&3 send8t Tk

the website on the Internet '8 (Step in :

expl ai ned diEauntManTernaélon THe @E@tﬂaﬂdl-qafd%@eaqggﬁrf?ﬂ&n@ f@fngétéé]eus

di scount information to the taxi-located equi pnment 6. I S manner SO

i ncl udes tHe HI&.l dwi.-ng manners: Manner (4-1): The cent er-located equi pment
2 sends the discount information to the taxi-located equipnent 6 in front
of the control ce¥iepen. (e (eerter-Theatedt equipnetied espt PNRA the
sends the _.di scogént, information to the stand-located equipment 10, which
then sendSYSTRUHEs JOFOEMARLBR 1EPi SPalo Athethexvebsite cdn &hei gmeetnét 8

Manner (4-3)h.,ThesCenter-l acated equi pment 2 sends, through the WAW
equi pITEI(’lt @I’ept Egsdigcﬁﬁﬁt OH’C)n’f ormation to the taxi-|located equi pment 6.

Each manner will bl?a&i‘?dg?x‘n’é‘%dw?ﬂ rﬁrnet(igbf%éWThe center-|ocated

equi pnent 2 sends the scount 1nfor i on taxi -l ocated equi pnment 6
in front of the o@rded ¢£)ferhd. center-located equipment 2 sends the

discount information to the taxi-located equipment 6.

This manner also includes the following manners:

Manner (4-1): The center-located equipment 2 sends the
discount information to the taxi-located equipment 6 in front of
the control center 1.

Manner (4-2): The center-located equipment 2 sends the
discount information to the stand-located equipment 10, which
then sends the discount information to the taxi-located
equipment 6.

Manner (4-3): The center-located equipment 2 sends,
through the WAW equipment 14, the discount information to the
taxi-located equipment 6.

Each manner will be explained below.

Manner (4~1): The center~located equipment 2 sends the
discount information to the taxi-located equipment 6 in front of
the control center 1.

This manner corresponds to situation where the taxi 5
stands or runs in front of the control center 1. Referring to
Fig. 8, the same processing is executed partway as that of

Manner (1) explained in FIG 6.
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Thi s manner corresponds to situation where the taxi 5 stands or runs in

front .of the control center 1. Referring to Fig. 8, th a r ssing is
executed partway as that of Mnner (1) explained in FI%@?@??é)Bégt ober
2006 Nanely, simlarly to manner (1), as the taxi-|ocated equi pnent 6
installed in the taxi 5 enters the NAWcomuni cation area forned by the

roadsi de antenna MaketeP 40d11atiNe t8Xinahre: _@uf henki qateedy Byi theat
center-| ocated equipngﬁt 2 thr%ﬁgﬁ AAOf} AAOZ?PEthAAOS (Stepl411f.e$he

center - | cemtipepqubpiRBtallddiein SaNdsaLio 5t ka2 theCRARIcSamiMNIRI o8 a VA
acknow edgenent signal when the taxi 5 is rightly authenticated (A404). It
al so serd¢$aa fgirmeduby tbemmpddsigeadntemmiaidi nEtdre Alilggohte tiagfiosndsi on
(A405). As the taxi-located equi pment 6 receives the discount command
signal , autdrapiagted byourhe enmnter-lanadadoreguipmenter 2 oithspggh224023 to
notify tgﬁogffect tQ%h t he boar?ing fare is discounted as shown in FIG 10
(Step 402%%8r 02407 KPESP $)11)per The; nentegelqcatest eguipmest 3i hep2, 23
can di spl "disc i oy di o the reception of the discount co nd
o anal "o SR ph et SRRERLOHEFR LI BREEE thn 26 By THERhA-PERSR TG

X _ . . . ! :
center -1 @gghgd \%‘Hé’ﬁpf‘ﬁ‘é‘tt%cfai‘g%‘ﬁnéﬁﬂ:p&mt/a%‘%heﬂ'tigg{:@& tzgiecf%g;'xgﬂgigot e

taxi -l ocatéd equi pnment 6 throu onmuni cat1 on

t axi -1 ocaeadsequw pr@dcdurand ébnaddWV 606440 edULRABRG Stwken dikeohaki 5
stands or runs in front of the control center 1. Manner (4-2): The

cent er - | dofoedakipn pfA®5)2 sends the discount information to the
st and- 1 ocat ed equi pnent 10, which

As the taxi-located equipment 6 receives the discount
command signal, it displays ‘discount’ on the interior or
exterior sign 22, 23 to notify the effect that the boarding faée
is discounted as shown in FIG. 10 (Step 402, Step 102 in FIG.
1). Here, the interior or exterior sign 22, 23 can display
‘discount’ according to the reception of the discount command
signal or manipulation of the manipulation button 26 by the
driver.

The centef;located equipment 2 can thus send the
discount information to the taxi-located equipment 6 through the
NAW communication between the taxi-located equipment 6 and the
NAW control equipment 3 when the taxi 5 stands or runs in front
of the control center 1.

Manner (4-2): The center-located equipment 2 sends the
discount information to the stand-located equipment 10, which
then notifies the discount information to the taxi-located
eguipment 6.

This manner corresponds to situation where the taxi 5

stands or runs in front of the stand 9. Referring to Fig. 9, the
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I fi [ [ [ I - d equipnent 6.
hen notifies the discount information to the taxi-locate _
%h?s manner corresponds to situation where the taxi 5 s% ndg@%&g&%gs I n
front of the stand 9. Referring to Fig. 9, the 18 3 Cct _ : F?gf7
processing is executed partway as that of Manner (2) explained in [ e
Nanely, simlarly to manner (2), as the taX|-Ioca]Eed ngl p[nﬁnt gahgiség e
' 1 ' PR ] NAW Lgat | area forne er
:azttegﬁat Eigan(léét ep Sﬁfﬁhﬁhe ta%%ggﬂglrea tlllﬁ%lcs"faé’nda@ i_éh%ﬁut ﬁ’é"nt MBBR®E Dy )X he
st and- | ocentrelch iagd Aertcl®. or the taxi-located equi pnent 6, respectively,
through A501, A502, A503, A504, and A505 (Steps 511 and 502). The y
stand- | ocated equNpmely, 18inhearBends tmardnee tﬁzq ; kecatipd ggﬂ%&% a
acknow edgenment signal when the taxi 5 is rightly authenticated ( .
The taxi - %@ﬂ“&&teguﬁpﬁﬁﬁllﬁd bendwse ttatihé naeds| ehat REwedshMEatli@nan EA
acknow edgenent sigpal when the stand 9 is rightly authenticat eo_l (A507) .
The stari%:ﬁaoggtrglﬁdeglﬂi Bﬁ%n%’oal@léiﬁlcﬁltﬁn@adﬂgcoahgpcmﬂmt ,ng:r?a g;raa;lt hé- st bat has
| r gady j vod, from t he center-l|ocated equipment 0. _
t)g)e(in_ ?O(r:at ed Jetg]ea&faprf’gn%s GaT%g')l.C%fdt Y 1&h8 -5 'b’ﬁdai_'é'dw@q@t dpmuf-ﬁgeinﬁfgmlgf
' ' .al so, displ ays 'discount, on _
or - exteror i o33 185HPA o BBRs Bt Seec N osharREh 1 AP0, | <
di scount ado0as sboyn A5v4, Gnal@soSt @g)tg[%?, ]ﬁt (3;&8_1932 n FIG 1). Thet Cihe
center-|located equi prent 2 can thus send the i Scount information W
taxi-located equilierdtahd-ibeagdt BGuipeME OTFUEHERT LOR4s 2P LHE YOW _
connunicition or the Internet 8
ocated equipment 6 a VA acknowledgement signal when the taxi 5

is rightly authenticated (A506). The taxi-located equipment 6
sends to the stand-located equipment 10 an EA acknowledgement
signal when the stanq 9 i; rightly authenticated (A507). The
stand-located equipment 10 sends the discount command signal
that has been already received from the center-located equipment
2 to the taxi-located equipment 6 (A508).

As the taxi-located equipment 6 receives the discount
command signal, it also displays ‘discount’ on the interior or
exterior sign 22, 23 to notify the effect that the boarding fare
is discounted as shown in FIG. 10 (Step 503, Step 102 in FIG.
1).

The center-located equipment 2 can thus send the
discount information to the taxi-located equipment 6 through the
NAW communication, and the WAW communication or the Internet 8
when the taxi 5 stands or runs in front of the stand 9.

Manner (4-3): The center-located equipment 2 sends,.
through the WAW equipment 14, the discount information to the

taxi-located equipment 6.
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‘when the taxi 5 stands or runs in front of the stand 9. Manner (4-3): The

center-|located equi pment 2 sends,. through the WAW equi nt 14, the
di scount information to the taxi-located equi prent 6. 18&@?6%@96 2006
Thi s manner corresponds to situation where the taxi 5 stands or runs in the
service area of the WAW equi pnent 14. In this case, the center-|ocated

i pr i ' ' ' . nicate.with the
Caxi Tocat ed-—equt beonnapiefr BEEREEREAGE Fb ot RREEToRDERe | thec il Soni ng
the commutaiald @ kuRk. ihNend WUR/ide0a2bgdo LoD . rféua.gﬁgﬁtt?%.e the

taxi -l ocated equipment 6 a di scount command signal I'ng di scount
information. As the thid -dazest Q(ﬂeeQghﬁaﬁnlo@atécﬁfé‘%ju\i%ﬁ\.ehﬁezdéé‘ﬁé}&ﬁstﬁmnd
signal fromthe center-located equipnent 2, it al'so displays "discount' on
t he i nt erd orcagimundeasionr dimhn 22 2Sonmnumietitky thehef £ret téai-tdated
boarding fare is discounted as shown in FIG 10 (Step 102 in Fl G 1.).
Manner (9UipHenteft erhyoivdy dehegiABneprmenicat fdres thkteni e&':mmthlshlng
information to the.stand-|ocated equipnent 10. In this manner, the
center-| otgléat ecﬁmg'&&ilﬁﬁgﬁ?n Zf%‘g]ﬁdst}ﬂ?leceﬁl’f%’éﬂﬂﬂam@ie@ﬁapt EGnlﬂhte to t
stand-1o0 e ui 10 1 gh. t he, WAW comuni cati on or e I nterne
comuni cg:'?lfeo(r%.a§ w?ﬁgé%tg%l&;{}([)egla%t gd.aed{ﬁsﬁﬁgﬁg fB‘“‘F‘%B‘él ‘f?b%nat]hellrlﬁ]é’@dﬂﬁt
command thednaiscindll SRicdtharednd di 8Bl Wndl e HITI0A0E0 [ Oy IILANCE:
‘currently under discount operation' to notify the eftect t €

boar di ng feaedves ditgcodbiesur(tSt epmhdad. Jiyndddi FroR. thiRe S&iE1lbeaakad

equi pment 2 can calculate waiting time for a next arriving taxi 5 or the
nunber GAUAPREDE n@ it akt s aByor etiapliagisng’ discantt posht s DhtéBdors br
exterior sign 22, 23 to notify the effect that the boarding fare
is discounted as shown in FIG. 10 (Step 102 in FIG. 1).
Manner (5): The center-located equipment 2 notifies the
discount information to the stand-located equipment 10.
In this manner, the center-located equipment 2 sends the
discount command signal to the stand-located equipment 10
through the WAW communication or the Internet communication. As
the stand-located equipment 10 receives the discount commané
signal, it displays, on a display 41, a message, for instance,
‘currently under discount operation’ to notify the effect that
the boarding fare is discounted (Step 121).
In addition, the center-located equipment 2 can
calculate waiting time for a next arriving taxi 5 or the number
of arriving taxis by recognizing current positions of taxis 5.
The center-located equipment 2 can thereby send the calculating
results to the stand-located equipment 10. As the stand-located
equipment 10 receives the calculating results, it can display

the waiting time for the next arriving taxi 5 (e.g., 5 minutes

in FIG. 12) or the number of the arriving taxis (e.g., 3 taxis
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The center-located equi pnment 2 can thereby send the calculating results to
t he stand-I| ocated equi pnent 10. As the stand-located equipnent 10 receives
the calculating results, it can display the waiting tineGcaebemd008ext
arriving taxi 5 (e.g., 5 mnutes in FIG 12) or the nunber of the arriving
taxis (e.g., 3 taxis 20 3 Cctober 2006 in FIG 12) as shown in FIG 12.

This enahireFImIStONERES WckhnNdn FOE. a1 aXiTih o @ra@1eet bhkednofs %ézﬁ?itdgve
i nformati on. Manner (6): The center-located equi pment 2 notifies the

di scount fiorf er makiioh to beemtir idde ofebgféet Dre tirerdriagibat B. In this
manner, the center-located equi pnent 2 opens the discount information on

t he website on théannekrqfel: She geantierylogstetiornuipméntG 2 IrtotiFftiem &k i n
FIG 1). d{,n addi tion, the points relative to the discount information can
be edit e@¥6°Hat pRfoRBYtiohite ©REDyPBUBNE Wehsjitie @it thReInterneaints.

I nformati on and fxp@g{ ef fect. %B brief, that the di scount operation is
executed are not1higHS FAMErgehBf af SR 1iOCateds RIRAPTAN | LoPensa the 14D,
by the fql LPg: Lewl ng. ' di sc .. di splaye n_the interior .or
exterior dgisgﬁﬁ%‘? % Rga%ré{%{l:?%cg? egﬁéeq‘gé%grr%rﬁ 0610 1‘(a%e) d{ﬂote%"ﬁg S é}?ttllfyunder
di scount agpedrdwmOnNin ORTEhe 13di of ,t t and- | ocat 4L pe 6
installed in the stand 9; (c)@gcﬁsfs]:iilngi?hgqvc\%bgbt'e oggng dgg%ﬁé ﬁﬁeernet
8, and (Pdintaquelatflyeusonghéheisosmami ofdraiatdon ¢as PeClrddted tBhgre, an

operator whether the discount operation is executed. As the general public
thus rechdankedt he Thfiectant heitsuaidy diigmhduightopdveatd isvduntexiatidradt ibhei r
~Intenti ogngf e}cggci:{]ge%fhgct.

In brief, that the discount operation is executed are
notified to the general public, as shown in FIGs. 14A to 14D, by
the following:

(a) viewing ‘discount’ displayed on the interior or
exterior sign of the taxi-located equipment 6;

(b) viewing ‘currently under discount operation’ on the
display 41 of the stand-located equipment 6 installed in the
stand 9;

(¢} accessing the website opened on the Internet 8; and

(d) inquiring, using the communication devices such as a
phone, an operator whether the discount operation is executed.

As the general public thus recognize the effect that the
discount operation is executed, their intention of taking the
taxis 5 is enhanced. This results in increase of the number of
the customers. |

On the other hand, the center-located equipment 2 cannot
send the discount information to the taxi 5 when the taxi 5

stands or runs in an area where the taxi cannot use the NAW

communication or the WAW communication. Some drivers of the
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taxis 5 is enhanced. This results in increase of the nunber of the
custoners. On the other hand, the center-|ocated equi pnment 2 cannot send
the discount information to the taxi 5 when the taxi 5 XP&rer4P0buns in
-an area where the taxi cannot use the NAW conmuni cation or the WAW

comruni cation. Sone drivers of the 21 3 Cctober 2006 taxis 5 therefore do

not recognlze Bh%rheglﬁ%ogie588“{3%];0&%%%9% tRafX Gl G s Mihte o%vc\egggﬁﬁﬁmr

who recogni zes the scount ormati"on through accessing the e on -

the Integgetegacutdd,s RRY16ESH! telhdhdubhodugetgh LEQONItHON qdkEbRRENCE,
between the taxi driver and the custoner, whether ?he di scount operation

i s execuligflormatidie enbedyireatccessifowhe wédie 16A ameé lbikeddwd Brouble
fromthe recognition difference is prevented by using the IC card 29

ment i onefhabovmay Wissutite d¢ent erolbat ethe egoi prectgRitjpens dilféedencennt
information on the website on the Internet 8, it grants, to the general
publ i c whet¥Restkel tA¥L dAEbYex eangdh&heecustprBar oWhphher niheodisgeunt
certificating that, the website is accessed. The certification information
i s grant%BeEék¥QﬂI%ﬁM??ecﬂﬁﬁ a card witer 45 is connected with a conputer

term nal throug Lch the general _public acce he site, e
certification i n?{)‘%% peﬁgg%l“%gtéuta(%nn%ﬁoggl lefl. :@oésg'd ]\Iﬁpt%@al ]C‘lgg'caFIaEZQ

i nsertedeiguihe ea6M Whi! ecbinithiBnC Hilfrblreatbons '%‘t‘é?ié%fédorby “ﬁ&?ﬂ&s _
starting tinme when the di scount operation is started. If the certifiTation
informatted ix steied a9 amentiénsed dbdvar.mat i WRen t Rehe eldenftiegall boAted

information is prevented fromillicit storage by the general public. Wen
a -cust onequimment 2 opens the discount information on the website on the
Internet 8, it grants, to the general public who accessed the
website, the certification information for certificating th;t
the website is accessed.
The certification information is granted as follows.
When a card writer 45 is connected with a computer terminal
through which the general public access the website, the
certification information can be automatically stored in the IC
card 29 inserted in the card writer 45. The certification
information includes starting time when the discount operation
is started. If the certification information is stored as an
encoded information, the certification information is prevented
from illicit storage by the general public. When a customer is
going to take the taxi 5, he holds the IC card 29 that stores
the certification information to submit to the driver of the
taxi 5.
In the taxi-located equipment 6, as the IC card 29 that
stores the certification information is inserted into the card

reader 27, the stored certification information is read out and

output to the control terminal 16. As the control terminal 16
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going to take the taxi 5, he holds the IC card 29 that stores the

certification information to subnmt to the driver of the q[léxb 5 éé] t he
taxi-located equipment 6, as the IC card 29 that st oresSt4dOR8 2948 cati on
information is inserted into the card reader 27, the stored certification
information is read out and output to the control termnal 16. As the

control tesseiials 18he22c8r{of RRRN 0A008n £ SRAI KNGS .“i‘f Cﬂéﬂéﬂt&%%ﬂt%? the
information, it authenticates the certification infornmation. The

aut hent i cegrtoifiefattiba céntofngtdon i nf opp&@t i uirer®ieautisf byo£0! l@td ng
it wwth reference information. |If the collated certification infornation

i s right|seriutfigatiioat ednformatf faect ishaexebetedit gnt icvdia®Anys i€i ghttH S

di spl ayed on the display 25 by the control termnal 16. The driver thereby
aut hent i dfiferanse dafermaeien on Ifntbeneel batedtanmd. ficathien| hEarmht2i®n
Media that_ stores the certification information can be not only the IC

card 29 biff HHEEY RIrhgHIcateE . 2 @0 iRFHeCtn thatesthe cauthentispticar é5 as
th | A4 i t t he | nt 8, the .
certi 11 catl B i SASEIRREN, LR d TRt An By SRl RERtept BRORENAM. L6mhe
'l oh I A : . . : ‘
'f :xi - Fogg'?l gg%%qui prrféﬁ%y\%g ga{ﬁgﬁeaﬁﬁ%dr}{%sgZ%Hééd).ncé\ﬁé#%@%:éulg ongxll{({’]xg"%td‘toinf I ed
t hat t he stiosedunhh eperatieHrd i2®.executed through inquiring, using the

phone, the operator, the operator can notify a specific nuneral or keyword
conparabl e to thedim tthdttastares nfloy neg i fcatiiof clifori@tiogheaguskoner
thereby notifies the specific nuneral or keyword to the driver of the taxi
5 not only the IC card 29 but also a cell phone 44 as shown in
FIGs. 16A and 16B. Here, as the cell phone 44 accesses the
website on the Internet 8, the certification information is
s;ore@ in memory of the cell phone 44. The cell phone 44 then
forwards . the certification information to the taxi-located
equipment 6 to be authenticated.
When_a customer is notified that the discount operation
is executed through inquiring, using the phone, the operator,
the operator can notify a specific numeral or keyword comparable
to the certification information to the customer. The customer
thereby notifies the specific numeral or keyword to the driver
of the taxi 5.
On the other hand, the center-located equipment 2
displays an operating state on the CRT 35, as shown in FIG. 17,
as well as calculates the boarding ratio to determine whether
the discount operation is executed. If an icon representing a
stand 9 on the CRT 35 is clicked with a mouse 33, a state of the
stand 9 such as the number of waiting taxis is displayed as

shown in FIG. 18. If an icon representing a taxi 5 on the CRT 35

is clicked with the mouse 33, states of the taxi 5 such as an
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On the other hand, the center-located equipnent 2 displays an operating
state on the CRT 35, as shown in FIG 17, as well as calcul ates_the
boarding rati o to deternine whether the discount operatBdACtPBeEZ@RGit ed. | f

an icon representing a stand 9 on the CRT 35 is clicked with a nouse 33, a
state of the stand 9 such as the nunber of waiting taxis is displayed as.

shown i n dpdzatli®qg |4 i i axi. b.on the CRT 35 js
clicked V\ﬁ h EE[ he grmutsaé{bis'sf:&gtg %‘é 0 t'hgﬁg‘}ch%l éegg %ata]sorénariiagésé:ﬂﬁ?er

2006 opasatishgwst atia, RN Oopar@|t i onphang st Lon L.spl aye as
shown in FIG 19. The center-| ocated equiegﬁgﬁtlg&%g%cp r ug' ?\hle;g %edcnaﬁlnber
of waiti rpacamiizes thet hambeando® waitdagerdixie tHe i SEAENtsdARld 09 to
according, to the recogni zed nunber of the waiting taxis 5. Wen the

di scount WYErAENS the eliscoustl, rahiéocentonding eton tie #écodnidRl number

t axi - | ocatsfleglI equi grrent 6 calculates the discounted fare to display on the
interior %% §RSY245ing otaxigiScunst ance where nodification of the

aut hori zed t axi e is legally prohibited. As expl ai ned above, that
t he boar di ng farﬁsﬂrggﬁcéﬁ's gb‘ﬁl t‘?‘ie%rlﬁﬁl ¥ BXeQUERA f ithe taentirel

general pukhigaWho;are, net i e taxis . S. This enhances jntention of the
general pubiic to want tghFaE%é%helc{@é%??dS 3?1'&1%'?1%{%‘1 e afidtpelaligsonthe
conpany dddceuhtsd @aréertd OJEXPESF bACHERSE; 0 . By ,.contrast,
the customers pay the reduced boarding fare %rﬁ;cfﬁl%herée%%ﬁo%?aidﬁlepr%?i? of
reduct i oflr¢nmatiante owhetdemedifidatdan @F itNeOd@ho2R zEAakakhemePORr 9h N
fare is nodified to be reduced fromthe normal fare is issued to a

cust oner Linbe93llnivrphidited-d t he vehicle.

As explained above, that the boarding fare is reduced
from the normal fare is notified to the general public who are
not in the taxis 5. This enhances intention of the general
public to want to take the taxi 5 and enables an operation
company and a taxi driver to expect increaée of customers. By
contrast, the customers pay the reduced boarding fare and
thereby obtain profit of reduction.

In addition, the certification information that the
boarding fare is modified to be reduced from the normal fare ié
issued to a customer who is going to board the wvehicle.
Accordingly, even when a crewman does not recognize the
reduction information that the boarding fare is modified to be
reduced from the normal fare, the customer who is going to board
the vehicle «can, by submitting the issued <certification
information, resolve recognition difference with the crewman and
prevent the trouble from the recognition difference.

The above embodiment of the present invention may be

modified as follows.
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Accordi ngly, even when a crewran does not recogni ze the reduction
‘information that the boarding fare is nodified to be reduced fr t he
normal fare, the customer who is going to board the veh tober &&ﬁ/
‘submtting the issued certification information, resolve recognition
difference with the crewman and prevent the trouble fromthe recognition

difference. The abgue HRRQAiIFRNIf Hee RHSPEM InR¥enhi ndi;f i ed
as follows. 24 3 Cctober 2066 T%e invent?gn cannbe app?fe no?ﬁ%nly to the

taxi busimaesihdssdistingtbiyt bad <0l s ReheRUBLHLESsd NTRisir@es . The operating
state of the taxi can include "waiting" or 'rest' in addition to

‘out - of -service, ' Thenppgrating cltatp, bfatble taeir wWang.incIhdedisabting’ or
information can be notified not only by a visual nethod but also by an
audi o met ¥ EudR addditiondspeakent-9ohsiexviiee, ' n’ehptyaki ‘pickhmw,st and A
speaker in the stand- |ocated equi pnment can be al so used for outputting the
effect tHATVER8-di scount operation is executed. By utilizing a radio wave
beacon system a .em 0 n EM | ex br ast

ti,cal t l.ti d
“system the cent gp?é)l (I(i)g%f%‘ﬂ' gg}fﬂo% ; %legncBrB ?o@i"&g'%l?ngBf:aPH??r gi’f Ac
24 o . . . : e ¥
commun; cacreall mERbH: By H186 1By 4R RUAI0 UGS Sl TR LA er

“thereby calsedhake tig deier taxe bhe tfeS AW .M ath Osplak&PNshdehat isaangl the
traffic information or the accident information. The discount operation

can be eXecated amphifpmemtnatasd be aleburusedo fdwe oatprttmer sheorffect
regardl ess of the boarding
that the discount operation is executed.

By utilizing a radio wave beacon system, an optical
beacpn system, or an FM multiplex broadcast system, the center-
lpca;ed eqpipment can be provided to obtain traffic information
or accident information from a vehicle information and
communication system (VICS) center. The center-located equipment
can thereby calculate to determine the discount ratio in
consideration of the traffic information or the accident
information.

The discount cperation can be executed and terminated to
return to the normal operation, regardless of the boarding
ratio, according to preset starting and terminating time of the
discount operation. Even if the boarding ratio becomes less than
the reference boarding ratio, the normal operation can be
continued until it reaches the preset starting time of the
discount operation, and the discount operation can be started
when it reaches the preset starting time of the discount
operation. - Here, the starting time of the discount operation can

be set by the RF clock installed in the center-located equipment

or the stand-located equipment. This enables the starting time
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-ratio, according to preset starting and termnating tinme of the discount
operation. Even if the boarding ratio becones |ess than {Z) r ef nce
boarding ratio, the normal operation can be continued th Foqelrzﬁbgches t he
preset starting tine of the discount operation, and the di scount operation
can be started when it reaches the preset starting tine of the di scount
operati onf ktheediskeuatardpeiatibie wf b@ea@bﬁgaﬂaiyO%h@EbPDe&aﬁn RgeSet by
the RF clock installed in the center-|located equi pnent or

st and- | otwled sygtepaent . This enables the starting time 25 3 Oct ober 2006
of the discount operation to be accurately controlled in the whole system
The di scount opefhgidiseaintheopfaadibp gani keddpedubyi anfizeduredyctign, a

reductlona R per a distance unit) or a fixed boarding fare (e.g., a
reduced A3 § *Bar e3pERIucHI® aﬁi’&%mturﬁ’ietr) aj digganeponnid) tore aifiswdnt
ratio. (o] nformatiqn su dIS punt'_can be disp|ayed on
only ei ;q'%) e;jj?%)rré r(gegtérl orrgﬁ?%e f ?ﬁﬁ 109 far@,dpex na tchﬁtaé‘tC&nds in

t he contygh C(:}_Bt 8HaPEiddhe d be prohibited from departing
during the IQIAW com‘rulnl caﬁsf)t%'% ?ﬁtggﬁﬁ\{ﬁcont[cr ol equi pnent and the roadside

antennas can berhest@lskedntf Oinfd¥faien LlcAN 44t e'rd&%gbhﬂe « WhELE %x““”ber

of the taxis run, in addition to the control center e stand.

navi gat iddspltapedi om emly hetherbiinedrior tdr extpieod Bagh, oPhiled tadiances an
added value of this service. Wiile each taxi does not need to have each

navi gation syst dfien Hdie tgndr stanéntin threefoondlrby hestertat alliezetand,

navi gat i Mok sgstem whi h can be utilized by each taxi as a client term nal

through ax can e prohibited from '  departing during the NAW
communication.

The NAW control equipment and the roadside antennas can
be installed, for instance, in an intersection where a number of
the taxis run, in addition to the control center and the stand.

A navigation function can ©be combined to this
embodiment, which enhances an added value of this service. While
each taxi does not need to have each navigation system, the
control center preferably has a totalized navigation system

which can be utilized by each taxi as a client terminal through

! communication. This structure can suppress equipment investment.
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comuni cation. This structure can suppress equi pnment investnent. 26 3

Cct ober 2006 WHAT IS CLAIMED IS: 1. A nodification nethod of a boarding
fare, of a plurality of vehicles, applied to a service PBrfoeioPey20pRre a
cust oner pays the boarding fare for boarding one of the plurality of the
vehi cl es, the method conprising steps of: calculating boarding ratio based
on the opdiAdt ISgCsaamMED Is¥f ormation received fromthe plurality of the
vehicle; nodifying to reduce the boarding fare froma normal fare when the
boarding ratio be’gorres‘\ | Bedifiratiomrpethad npfied r hoaodingotfiake, ngpf a

reduction,infornatigon expressing that the boarding fare is nodified to be
reduced fpllélﬁaﬁﬁg?n&fnrm‘féﬁfﬁrfst'o aRRG| tTHuBl iSeBRHE Sar BnGisttnvn WhEref at he
pluralit | cl.as. cuting reduction operation "according to
t he nodi %iugitiorn%garél ég figr?ee ?KE%F | glgr egag%d E?%m'?‘??ercﬁ&%lonlear 8.% 2%%

modi f | CaplaBalgtpost dlhd Vaakdedd LR G oRigribong! Sdpdl oether eim the
reduction information is notified to a crewran, an custoner who has

al ready boarded igelamjatfinghboapdingl faticofbdskad @hitHeeopeFatAngogdthteati on

met hod of a boarding fare according to claim1, wherein the reduction
i nf or mat tBHCFRARIRG freseiyedpérag the splurpddtyncd thepvelyiaife;equi pnent

installed in any m%fditflg/.elngpl;grzaeleé&é/e Qt:fhet %%a‘éﬁ?ﬁ&' gasfe Zgrcgm %tn%gﬁglzgg?e
when the boarding ratio becomes less than a predetermined ratio;
notifying reduction information expressing that the
boarding fare is modified to be reduced from the normal fare to
general public who are not in any of the plurality of the
vehicles; and
executing reduction operation ‘according to the modified

boarding fare that is reduced from the normal fare.

2. A modification method of a boarding fare according
to claim 1,

wherein the reduction information is notified to a
crewman, and a customer who has already boarded in any of the

plurality of the vehicles.

3. A modification method of a boarding fare according

to claim 1,
wherein the reduction information is notified by being
displayed on a display of equipment installed in any of the

plurality of the vehicles.
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4. A nodification nmethod of a boarding fare according to claim1, wherein
the reduction information is notified by being displayﬁg op a &bﬁ | ay of
equi pnent installed in a waiting stand where a custone QR&" 8 for the
plurality of the vehicles to board. 5. A nodification nmethod of a boarding
fare according to claim1, wherein the reduction information is notified

by being opened #n an Wab&i £ LN dnhGnd Mol B8t -a a“rcfaggjf £ 53 1R, fl d of
a boarding fare according to claiml, wherein the reduction |nforna on is

notifi ed tgy cBeiimgl, di spl ayed on a display of vehicle-located equi pment’
installed in the plurality of the vehicles, wherein the reduction
|nfornat|on is ruﬂhﬁ#Q&PtﬂhQNﬁQQthdprH@ﬁédmehlandHSpMledieétbydbbmngted

eqU|pnent taIIed in iting stand where a custoper is waiting for the
plurality SP a¥ﬁ‘3 eléh?c‘%e%p tﬂafgre@“wsfl‘éu ﬁnﬁh@l%%rmr@ Yatd nids SkaBAf i ed

b whor Segd plcuSEohet LOTAAIEIRTERL PIRIRLLEY 0 fhe ViRt B her

and wherein the reducti t|on
of I nterbeardaomuni cation ut|I|2|ng t he I nternet and wi de area w reless
communi cation utilizing wide area wreless conmunication equi pment anong
the center-located equipnment, the vehicle-located equi pnment, and the
st and- | ocat ed ui pnent. 28 3 October 2006 7. A nodification nmethod.of a
boarding fare ac% rd@h&mdlflcatlon method of a boarding fare according
to claim 1,
wherein the reduction information is notified by being

opened on a website on the Internet.

| 6. A modification method of a boarding fare according
‘to claim 1,

wherein the reduction information is notified by being
displayed on a display of vehicle-located equipment installed in
the plurality of the vehicles,

wherein the reduction information is notified by being
displayed on a display of stand-located equipment installed in a
waiting stand where a customer is waiting for the plurality of
the vehicles to board,

wherein the boarding fare is modified to be reduced in
center-located equipment installed in a control center, and

wherein the reduction information is notified by using
at least either of Internet communication utilizing the Internet
and wide area wireless communication utilizing wide area
wireless communication equipment among the center-located
equipment, the vehicle-located equipment, and the stand-located

equipment.
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to claim6, wherein the reduction information is notified by using' narrow
area w reless comuni cati on including dedi cated short range conmnunication
(DSRC) between the center-|ocated equi pment and the venht Pciehes 2908 -

equi pnent or between the stand-located equipnent and the vehicle-located
equi pnrent. 8. A nodification nmethod of a boarding fare according to anyone
of claims 1, further xompdisidytidrSiRheid ofS Sl Bgat®ing f £ | &cording
information, which certificates the reduction information, to a custoner
who is gdenglaémbbard the plurality of the vehicles. 9. A nodification

met hod of a boarding fare according to claim@8, further conprising a step

of : authenticati i .'betr}_.{el FFRMG PN rfi'f"bftoﬁﬁ‘ﬁtéﬁfl dffd MARIELEAN Bith 1% ge
o 1)y ARt S AT 8 g RN s

operation 1S executed accordin

reduced fraafet komd@hiBht{sH €(DIRC) ApBRREEA COKS OBeABEROthb &t DO Pmghtf are

according to claiml, wherein the reduction information is notified

t oget her andi tthheat véleiaslte~-dioeatkda egadpmbndn oratbetwenr echie et 4wd €l ocartdda
boarding fare. 29 3 COctober 2006 11. A nodification nmethod of a boarding
fare accSAYEREENE 02RE e Yehirdeelacebrd R IEMegt-ar e decreases with

i ncreasing nunber of vehicles, of the plurality of the vehicles, which are
waiting for a custonmer. 12. A nodification systemof a boarding fare, of a

8. A modification method of a boarding fare according
to anyone of claims 1, further comprising a step of:

issuing certification information, which certificates
the reduction information, to a customer who is going to board

the plurality of the vehicles.

9. A modification method of a boarding fare according
to claim 8, further comprising a step of:

authenticating the certification information, and

wherein when the certification information is rightly
authenticated, the reduction operation is executed according to

the modified boarding fare that is reduced from the normal fare.

10. A modification method of a boarding fare according
to claim 1,

wherein the reduction information is notified together
with at least one of a reduction ratio, a reduced fare, and a

boarding fare.
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plurality of vehicles, applied to a service industry where a custoner pays
the boarding fare for boarding one of the plurality of %Rg?vehi , the
system conpri sing: operating state obtaining neans for o tﬂp%ﬁf rating
state information from the plurality of the vehicles; boarding ratio

cal cul ating neans for calculating boarding ratio based on the operating

state informationipbt ad ; i o] kngest.a : A, Nj MSrd i
boarding fare nDdifyingnﬁﬂ%ﬁ§%¥%?%30§?F§%ﬁggfo%rggaggiﬂ?hggg%ggdlnéhf%ﬁe.
froma nororadlafiar @ ,when the boarding ratio becones |ess than a
predeterm ned ratio; and reduction information notifying neans for .
notifying reductVeRreds othet i bpardinyg efoireg déexeasdms bwatli nindmeas iing

nmodi fied to be reduced fromthe normal fare, to general public who are not
in any ofnwgrploggé’ﬁ%ﬁflﬁﬁ'tﬁé vBRi pleealyy of f YRRGIF s yitich G

boar di ng A48 C%BEdénguS€éﬁé¥ aim 12, wherein the reduction information
noti fyi ng nean notifires e reduction information to a crewran, and a

custoner who has already boarded in any of the plurality of the vehicles.
30 3 Cctober 2006 14. A nodification systemof a boarding fare according
to claim 12, wher¥ln tBe matifdicationnfsystem oof nat idodrid nee afre ,Nobf f mes
the reduction_information by displaying the reduction information on a
di spl ay SLUEghipkemt | R HLasq iwszaﬁ/i;ﬁdgft@h@ SAENIAS t ndistne veere| as.

15_' A m@ufsltgﬁ'é.konpéygt e f baoal%:%%hcg“ ngafrgr efggcolr)géixpcging} ° ocnleai rg 2’1:he
plurality of the vehicles, the system comprising:
operating state obtaining means for obtaining operating
state information from the plurality of the vehicles;
| boarding ratio calculating means for calculating
" boarding ratio based on the operating state information obtained
by the operating state obtaining means; )
boarding fare modifying means for modifying to reduce
the boarding fare from a normal fare when the boarding ratio
becomes less than a predetermined ratio; and
reduction information notifying means for notifying
reduction information, expressing that the boarding fare is
modified to be reduced from the normal fare, to general public

who are not in any of the plurality of the vehicles.

13. A modification system of a boarding fare according
to claim 12,

wherein the reduction information notifying means
notifies the reduction information to a crewman, and a customer

who has already boarded in any of the plurality of the vehicles.
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wherein the reduction information notifying neans notifies the reduction

i nformati on by displaying the reduction information on di spl f
- equi pnent installed in a waiting stand where a custoneréapé’t%r%g for one
of the plurality of the vehicles to board. 16. A nodification systemof a
- boarding fare according to claim12, wherein the reduction information

- notifying means 140t iA imsdificateduckiysBemnbor Aabbandyg opere ngcddmiing
reduction information on a website on the Internet. 17. A nodification
syst em ¢fo glBdar éli2ng fare according to claim 12, wherein the reduction
information notifying means notifies the reductlon i nf or nat.i on %aéﬁ

di spl aying the r on thef oFﬁ’ﬁ‘E‘FU‘P'bn H‘E‘?@Eﬂ Tof R lé‘-gl 0

equi pne i | I uy V\/qfq{

reducti g‘n tll%?%rgrra%%onfgn% J]tfylnnglnar#éo ns not| [ es{%lﬂe reé’ lon | an@tr At i on
by di spliaficRgath8n’ %ucetl@ﬂs 14 %frate r@éh@ dhseiBvedl it ang- logcaitrd
equi prent installed in fOct ober a waiting stand where a custoner
i s waitiplgrhadtgnefothe h@ehmilwsal ity of the vehicles in order to board,
wherein the boarding fare nodifying nmeans is provided in center-|ocat ed
equi pnent installed in a control center, and wherein the reduction

i nformation noti in means. .noti.fies the reduction infor t|o )

| east either g“r %?$%MﬁPBaFV8 Bt PFi 2i haafﬁén? nf‘m Céjo dﬁq}gde
area Wi elcgggmcggwm cation utilizing wide area wireless com‘rum cation
equi pment anong thé center-located equi pnent, the

wherein the reduction information notifying means
notifies the reduction information by displaying the reduction
information on a display of equipment installed in a waiting
stand where a customer is waiting for one of the plurality of

the wvehicles to board.

16. A modification system of a boarding fare according
to claim 12,

wherein the reduction information notifying means
notifies the reduction information by opening the reduction

information on a website on the Internet.

17. A modification system of a boarding fare according
to claim 12,

wherein the reduction information notifying means
notifies the reduction information by displaying the reduction
information on a display of vehicle~located equipment installed
ih the plurality of the vehicles,

wherein the reduction information notifying means
notifies the reduction information by displaying the reduction

information on a display of stand-located equipment installed in
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‘vehi cl e-1 ocated equi pnent, and the stand-|ocated equi pnent. 18. A
nmodi fication systemof a boarding fare according to claim 17, wherein the
reduction information notifying means notifies the r edue 9P 4Q6vat i on

using narrow area wireless comunication including dedicated short range
comuni cation (DSRC) between the center-|ocated equi pnent and the vehicle-

| ocat ed emuiwaikihg thRt Wogs-d h wibndicat gd P nd _th
vehi cl e-| ocat ed egui prent . 19.éAng)(%ji fi é[{aétifo%gsygggﬁggqurﬁoglﬁai r?g ftél?%
accor di nPluxaldityi mfl2hef vehieles dplorsie®gtoCBb4idj cati on i nformation
storing neans for storing certification information that certificates the
reduction i nforn¥RPERLIN Zthe Aosrdiihigc farenmedsfeimpinemnsodsdppgvide® in

accordin clbaim 19, further conprising. 32 3 Cctober 2006
certifi cgﬁnét%rr%Psg%rsai SRURRSEN P Siel A§d bR nd TRtk Ifentesat And t he

certification infgramtion regd,i certification information storing
nmeans. 21. A nodifi catil' on g{'/%t e%e%gcgfoe\;%hi gﬁléoﬂ'b%ﬁlcﬁrhg PAY Y G oY t 0
clai m 12 noniciesn tie weduction iifrra@Lion NAidyi hLles,d he
reduction information together with at Iéast onle gyof an reduct ngh&ét iocff a
reduced fl@ternghd eempurigiatgoharetiPinyg matief i TRtéatetsysham piaa keadi ng
~fare acc%r.di rnlrg to claim12, further conprising: waiting vehicle nunber
recogni zi'fGSMESRs f SOTRESGALIPAg  tHe ld@ibar ofwidehi cl eseaof twirgllessal ity

of the veBpmliRScat E] equipment among the center-located equipment, the

vehicle-located equipment, and the stand-located equipment.

18. A modification system of a boarding fare according
to claim 17, |

wherein the reduction information notifying means
notifies the reduction information using narrow area wireless
communication including dedicated short range communication
(DSRC) between the center-located equipment and the vehicle-

located equipment, or between the stand-~located equipment and

the vehicle-located equipment.

19. A modification system of a boarding fare according
to claim 12, further comprising:
certification information storing means for storing

certification information +that certificates the reduction

information.

20. A modification system of a boarding fare according

to claim 19, further comprising:
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are waiting for a custonmer, wherein the boarding fare nodifying neans

nodifies to decrease the boarding fare with increasing nber of the
vehi cl es, which are recogni zed by the waiting vehicle nu§g¥#°b?¥égﬂﬁﬂ zing
means. 23. Vehicle-located equi pnent, provided in a vehicle wthin a
system applied to a service industry where a custoner pays a vehicle

boarding fare forceesiticgidie VeREShmtesed a&m@{tﬁ%t\iﬁngh GRS’ - 1 /At ed
equi pnent installed in a control center where boarding ratio is cal cul ated

based on ¥pdrentilsgtisgat shenf cerpiforattitat iinfoenetven fsostrdde in  the
vehi cl e-1ocated equi pnent and where the boarding fare is reduced froma
nor mal f%‘?‘?’vﬁr’r@ﬁtgﬁé bREP EMHg AT SterBagoneans ess than a predet ermi ned
rati o, the vehicle-located equi pment conprising: 33 3 Cctober 2006
transmtting nmeans for transmtting the operating state information to the

cent er - ocated eqy PRt nokGeehyL Mn "E0Seh Obe” Sl TADINE core

center-located equipnent, reduction inhfornafion expressi ng

boar di ng adcareling todcfaas 120 be reduced fromthe nornal fare; and
notifying means for notifying the received reduction information to a
crewman, and a cusheNfdn whthasredustaihn bioafalechtidd  Sieridyliagat egans
equiprrentnfo providgg I n $ waj ting stand, where a custoner is waiting for a
vehicle t9%8AFE, TG FRITCH @ SOEArRS PRIt Pgehar Witde athdiasty oRRePs a
customer z ; ' baar di a or_bparding.a vehicle, used

~toget her wﬁ}?ﬁﬁggﬁ%ﬁgﬁﬂ%& %d r%gg?sgrjre%?r%’nﬁna Iaeﬁof'%déngoﬁﬁﬁ center where
boarding ratio is cal cul ated based on operating

22. A modification system of a boarding fare according
to claim 12, further comprising: |

waiting vehicle number reéognizing means for recognizing
the number of vehicles, of the plurality of the vehicles, that
are waiting for a customer,

wherein the boarding fare modifying means modifies to
decrease the boarding fare with increasing number of the
vehicles, which are recognized by the waiting vehicle number

recognizing means.

23. Vehicle-located equipment, provided in a vehicle
within a system applied to a service industry where a customer
pays a vehicle boarding fare for boarding the vehicle, used
together with center-located equipment installed in a control
center where boarding ratio is calculated based on operating
state information that is received from the vehicle-located
equipment and where the boarding fare is reduced from a normal

fare when the boarding ratio becomes less than a predetermined

ratio, the vehicle-located equipment comprising:




state information that is received fromvehicle-|located equipnent
installed in the vehicle and where the boarding fare is_reduced froma
normal fare when the boarding ratio becones |ess than a3[9%t889"e2ﬂ9@1ed
rati o, the stand-located equi pment conprising: receiving neans for
receiving reduction information expressing that the boarding fare is

nodi fied to be r adiya@ai 0 I f center-l.ocated
equi prent; and noti fyi %gtgeﬂgngafggrg %gtﬁi }:%/%%Mf%tceirgrgtegg}evéjc?efea&&ggi gﬁate
i nf or mat FpAormagybreral thebkieataroliocatd® etiipmedtst and. 25. Center-| ocat ed
equi pnent, provided in a control center wthin a systemapplied to a
servi ce industrylRREAELIRT agsnendorpayeseivialj clfeomoahdi nenftare1bohted

boar di Ngq i/ehi ctlme?,- &he center-|ocated equi pment conprising: 34 3 Cctober
2006 recelWhy neah§Eori9RceNPRYRbHRR aCXRES8S 4R tHBRST nthe ohohrdimg

hi cl e- t . i Nt n th Hicle calcul ati f
I O R S e R

i nformati on; nodinbYipgif®aneanar [ ; uge th i n e. froma
normal fare when the olg?di ng ratiif@(;pbfé%g%ggiﬁ?gscst%tehaﬁegé)ﬁ{oe;yedg égéﬁ:h%'h

rati o; akfqmratiginngtoeaas ¢oswmmt, f windg aedogétdmer NidomabLagN aﬂ(@g@ssi ng
t hat the%boa({%icng fare is nodified to be reduced from the nornal fare to

t he vehit3& ated equi pnent and the stand- |ocated equi pnent. 26.

Center-| ocated equi pnent according to claim?25, further conprising:

24. Stand-located equipment, provided in a waiting
stand, where a customer is waiting for a vehicle to board,
within a system applied to a service industry where a customer
pays a vehicle boarding fare for boarding a vehicle, used
together with center-located equipment installed in a control
center where boarding ratio is calculated based on operating
state information that is received from vehicle-located
equipment installed in the vehicle and where the boarding fare
is reduced from a normal fare when the bearding ratio becomes
less than a predetermined ratio, the stand-located equipment
comprising:

receiving means for receiving reduction information
expressing that the boarding fare is modified to be reduced from
the normal fare from the center-located equipment; and

notifying means for notifying the received reduction

information to general public around the waiting stand.

25. Center-located equipment, provided in a control
center within a system applied to a service industry where a
customer pays a vehicle boarding fare for boarding a vehicle,

the center-located equipment comprising:
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di spl ayi ng nmeans for displaying vehicle state and waiting stand state. 35
‘ 3 October 2006

receiving means for receiving operating state
information from vehicle-located equipment installed in the
vehicle; _

calculating means for calculating boarding ratio based
on the received operating state information;

modifying means for modify to reduce the boarding fare
from a normal fare when the boarding ratio becomes less than a
predetermined ratio; and

notifying means for notifying reduction information
expressing that the boarding fare is modified to be reduced from
the normal fare to the vehicle-located equipment and the stand-

located equipment.

26. Center-located equipment according to claim 25,
further comprising:

displaying means for displaying vehicle state and

waiting stand state.




