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VEH CLE REGQ STRATI ON PLATE ARCHI VE SYSTEM AND METHOD
O OPERATI NG THE SAME Background of the Invention 5
1. Field of the Invention The present invention
relates to a vehicle registration plate archive
system and a nethod of operating the sanme, nore
particularly, to a system and nethod for archiving
i mages obtai ned fromvehicle~ 16 registration plates
attached to notor vehicles. 2, Description the
Rel ated Art In order to obtain images of vehicjlﬁéM

i 15

regi st r YEHGHLE REST SHRAFILY FFAh AR VE nBEf

devi ces (such_as caneras ften instal led at
entrance gaI%%D(%FT§9EkQ% Ségﬁgﬁﬁnﬁaggg)% fd/ or exit
toll gates of toll roads. The obtained registration
pl ate i mages are subjected to optical character

recognition toj.dentif v,ehi i stration 20
numbers. In a Wigﬁm‘%‘é‘f Irbefcoﬁ aeﬁ’?‘{)%r?g%/%%em t he
dent.i fi | cl Lstration plate nunbers are

_ i ssued at the ticket issuing
gate. anhd e Ol e Pl Mln CxbiatBhl teaRCHoRRRYA! | Y

e
check the cg{respondéaces bet ween the vehicle 2

g St Al 1 paher Sﬁtf’\ﬁﬂi*@”&?@ﬁé’mt BRqt 9: hethekebs and

those they actually look at onh the vehicle
R@rSitidHd Ahedl AeS, fiSré OpPraschieripyeaborssydtem and
know edge, the vehicle registration plate i mages are
method for archiving images obtalned from vehicle

registration plates attached to motor vehicles.

) I s e ] Jated Ar

In order to obtain images of vehicle
registration plates of passing vehicles, imaging
devices (such as cameras) are often installed at
entrance gates (or ticket issuing gates) and/or exit
toll gates of toll roads. The obtained registration
plate images are subﬁected to optical character
recognition to identify the vehicle registration
numbers. In a typical toll collection system, the
identified vehicle registration plate numbers are
written onto toll tickets issued at the ticket issuing
gate, and toll collectors at exit toll gates manually
check the correspondences between the vehicle
registration numbers written onto the toll tickets and
those thev actually look at on the wvehicle

registration plates. As long as the inventors’




not stored so as to be searchable later. There are a
consi derabl e nunber of troubles in collecting tolls
due to inappropriate use of the toll 5 road. In one
case, a driver may use a toll road w thout receiving a
toll ticket at the ticket issuing gate intentionally
or accidentally. This may result in that the toll to
be charged to the driver cannat be appropriately
deternmi ned, because the driving distance 10 over which

d h hi cl, h .
LB iThoct TRy P AR e S
SRR S B R At 1 pmes e

elvingt cKet. In
anot her ri,v hr%ﬁ&g t
15 wit hogﬁgggy?ﬁg t hggtnglglﬁer:é%ltset %{bﬁfergcdgskgpése o

mRghl pechgl Eb %raubc t'50| 'nag‘?Jr'o%%tmlaQ;rb Elo RAle 1A toll

entrance gate does not e to mal nt enance or

OLBgH.T RS ONSe @Qsie hg &ﬁhbewmbg glar gedola aowahicle
going on the tol road cannot be determined at the 20

eyk knbak! raab@vlﬁaeaamama@ﬂcﬂ@t addrgssitigilschi ssuing
troubles is to install a video canera at the ticket

| ggdkngngaheionndier orhackaklengatld y Whitkh st akgs ramsalt
records images of the entrance and/or exit of the
t ohl theadths vbdeotadShkaphsrdgehl 3 acaltdlensisisarchiamnen be
illegally-passing vehicle froma playback imge of
t Appropedatapgsdeteomened, meﬂuﬁﬁﬂuhﬂﬂquwﬂaﬁsd%ﬁtﬂﬁpe
time to search - 3
over Whlch the driver drives the vehicle on the toll
road cannot be surely determined by the toll collector.
Ssuch situation may occur in a case that a driver loses
the toll ticket after receiving the toll ticket. In
another case, a driver may run through the toll gate
without paying the toll. In still another case, &
machine for Electronic Toll Collection (ETC) at an
entrance gate does not work due to maintenance or.
other reasons, and the toll to be charged to a vehicle
going on the toll road cannot be determined at the
exit toll gate.

One approach for addressing such troubles is to
install a video camera at the tickel issuing gate
and/or the toll gate, which takes and records images
of the entrance and/or exit of the toll road on video
tapes; this allows searching an illegally-passing
vehi¢le from a playback image of the video tapes.

However, it undesirably takes a iong time to search
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the illegally-passing vehicle fromthe video tape

i mge, because imges and passing vehicles are not
associ ated each other. Japanese Patent Lai d-Qpen
Patent Application 5 No. 2000-315268 di scl oses an

el ectronic toll collection machine which is
additionally provided for an ETC system for
recovering accidental errors kn_ electronic tol
collection. The disclosed. electronic toll collection
systemincl udes: receiving neans for 10 receiving

vigte dlld egeidrmma sorinaf e Ve o B IR ot Y £Fe0 aE 2 BF |
cannot be corrected by the electronic toll collection
Staasy RReEs| g s d Repeitorisihtrles 4re not
col l ection processing of the vehicle associated wth
tafesadift@d 95 rHHEtYon recei ved by the receipt 15
means; and transm ssion yreans. for transmijti

vehi cl e 13RO R | T Uit tﬁl@“‘?ﬁ’%‘l‘ e‘g%\??’é{n ‘%%%‘E?%%Pgﬂnof

the toll collection processing the pro i ng nean.
et dP Gt lt'Jf?eE’cqt rfgleshﬁ%‘?]a 0P A" }g%‘f%rc?n g# fﬁgf pr esent
inventian is tq . prqude a. yvehi : i sLrabi akg
SRR Bt WAEh [HL e ELoRE P P ALaR TR
vehi m. vehi ¢ i o) . {0 Le ap

ae?: pg%ceo%gstoﬁweem pfgégs e]!n%ecs? %%ent' o%?@%é%é%eh?gf% . |
AU AION P Al B G 148 SY SR 1S YA Sleh o ¥ £ 26
exit-side vehicle registration plate inaging device
HOM e @b st | i@l ad 9: Obt @k v BRgdneans for
receiving vehicle informaticn of a vehiclé from which
a toll cannot be corrected by the electronic toll_
gollection system: proceséing meang for performing
toll collection processing of the vehicle associated
with the vehicle information received by the receipt

means; and transmission means for transmitting the

vehicle information of the vehicle after completion of

the toll collection processing by the processing mean.

Summary of the Invention

An object of the present invention ig to
providé a vehicle registration plate archive systen
for facilitating searching a desired vehicle from
vehicles going on a toll road.

in an aspect of the present invention, a
vehicle registration plate archive system is provided
with an exit-side vehicle registration plate imaging

device provided at an exit toll gate to obtain an
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-is an image of a vehicle re |str3t|on.pgate %é%}}O

exit-side vehicle registration plate inmage which is an
i mge of a vehicle registration plate of a vehicle
passi ng through the exit toll gate; an exit nonitoring
apparatus nonitoring and controlling the exit-side 5
vehicle registration plate imaging device; an
entrance-side vehicle registration plate inmaging

devi ce provided at an entrancg gate to obtain an,
entrance-side vehicle registration plate i mage which
is an

w8hitcisd dga ¥shig Len FE9gH LERd ot P gatese ance
itori t i.tori. d tyoall]

TReasnes. & FEbdaee re ARt Sl At 1

devi ge; d i nf t.i i, r.at : ;

B3RS FAROPNI (et tartd Wentrance Tontar Mg 1xind

T R T,

or mat1 on database storing the

-gﬁ%ﬁhﬁ%d%%ﬁﬁyﬂgé%fgﬂy Iéﬁgifﬂk I &dymas; Al

ntrance i rmation database storing the entrance
$nde Aol Gliey o SISt 1y LR § JFRGS atn dirde Plhg
processing unit adapted to search the exit-side _
@i Hle® JrRYi IR O P e dngy AN e eniTmnge- side
vehicle'registration plate imge for determning
Whethel: e gXiviersicde welyiadter dteighsty s onind g evi eiye
mat ches with a vehicle registration nunber indicated
3% am tike genloranc aradiida o ed ol st raegi ot rpsltaton pf at e
i mage. | n one enbodinent, the vehicle registration
Pedtie 12 ehissd nay theraumy fhe tdrerrdmed Ukt an 2iut onbriece

monitoring apparatus monitoring and controlling the

" entrance~gide vehicle registration plate imaging

device; and an information processing apparatus
connected with the exit and entrance monitoring
apparatuses. The informatlon processing apparatus
includes: an exit information database storing the
exit-side vehicle registration plate image; an
entrance information database storing the entrance-
side vehicle registration ﬁlate imaget and =a
processing unit adapted to seaxrch the exit-side
vehicle registration plate image and the entrance-side
vehicle registration plate image for determining
whether the exit-side vehicle regigtration plate image
matches Qith a vehicle registration number indicated
on the entrance-side vehicle registration plate image.
In one embodiment, the vehicle registration

plate archive system may further include an automatic
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5 toll collection machine provided at the exit tol
gate and configured to collect a toll, the automatic
toll collection nachine being connected with the exit
noni toring apparatus and the exit-side vehicle 5
registration plate imaging device. In this case, it

is preferable that the exit-side vehicle registration
plate image is transmtted-to the information
processi ng apparatus through the exit nonitoring
apparatus and stored in the exit information database,
1@0i1n keipersd oho marhinst puovided rmamithee exuttorimlilc gate
toll collection nmachine. Wen the vehicle

r egids toatfiignreldatte awdlievd asyofdm fulwet Hert omediiid & 1d

-departure detection apparatus provided at the exit

t @l lgat:é o nama chi neoblkiigdr s nne cdede w tde fdya fi¥d of
the vehicle passing through the exit toll gate, it is
prehétabliegt ap armd use gind gﬁh@e o¥difi-dicle PGSR i on
plate image is transmtted to the infornpation

preddssirag lappalates ARG REHS Sexi £0nbAtEoFRAG: 1T
apparatus and stored in 20 the exit infarmtion

daraBasdsrakde (e fdpsr fovid e ctioF HpgiH s a tLon
SRR L R ) B O
R hg iAo R Y R ARl
a% %%Ea%%stg%dp%%%¥gﬁif@”?ﬁé‘gkiﬁiinfOrmation database,
in response to an instruction from the automatic toll
collection machine.
When the vehicle registration plate archive
sysdtem further includes a departure depection
apparatus provided at the exit toll gate, and

configured to detect departure of the vehicle passing

 through the exit toll gate, it is preferable that the

egit-side vehicle registration plate image is
transmitted to the information processing apparatus
through the exit momnitoring apparatus and stored in
the exit information database, when the departure
detection appaiatus detects departure of the vehicle
passing through the exit toll gateLwithout the
automatic toll collection machine collecting a proper
tell from the vehicle passing through the exit toll
gate.

In another aspect of the present invention, a

method of operating a vehicle registration plate
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nmet hod of operating a vehicle registration plate 6 -
archive systemincludes: obtaining an entrance-side
vehicle registration plate imge which is an i mage of
a vehicle registration plate of a vehicle passing
through an 5 entrance gate; storing the entrance-side
vehicle registration plate inmage in an entrance

i nformati on dat abase provigeg Ln an information
processi ng apparatus; obtaining an exit-side vehicle
registration 10 plate inmage which is an inmage of a
vefihdive svedisst datdloegdtiate of a vehicle passing
through an exit toll gate; storing the exit-s{de .
vehi cl e okdgiistingt iaon erglra@tr@q-rﬁeﬂgb“- i ehif g fegistration
i nformati on databhase provided 15 in the jnformation

wrlodes dimigreapiidrcht U dedmih P e EitTShte- si de

hi cl trati | at e i d. th I t-si
VA i) e GF [ AP TR @O re e

i
and exit information databases; and 20 determ ni ng
' it-side vehicle registration plate

| mge malches ML el ele. o f8II S AL 0N UDeEation

i ndi cat & ance-si e e regisStration
A e e
@?ﬂ#yégg‘iﬁtgﬂ information processing apparatus;

obtaining an exit-side vehicle registration
plate image which is an image of a vehicle
registration plate of a vehicle passing through an
exit toll gate; |

storing the exit-side vehicle registration
plate image in an exit information database provided
in the information processing apparatus;

searching the entrance-sidé vehicle
registration plate image and the exit-side vehicle
registration plate image from the entrance and gxit
information databases; and

determining whether the exit-side vehicle

. registration plate image matches with a vehicle

registration number indicated on the entrance-gide
vehicle registration plate image.

When an automatic toll collection machine is
proﬁided at the exit toll gate, it is preferable that
the exit-side vehicle registration plate image is

transmitted to the information processing apparatus
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the exit-side vehicle registration plate image is
transmtted to the information processing apparatus -
7 and storedin the exit information database, in
response to an instruction fromthe automatic tol
col l ection machi ne. When a departure detection
apparatus is 5 provided at the exit toll gate, the
exit-side vehicle registratiop_plate i mage is
transnmitted to the information processing apparatus
and stored in the exit information database, when the
dgpar t HhLeddehechboxappandbunadébectis tdbpart uia of
the vehicle 10 passing through the exit toll gate

Wb Bpuhstheo apt dmatructobh Eobliesbeopukeaiitie toll
collecting a proper toll fromthe vehicle passing

t bobLghtibe machibel|l  gate. As thus described, the
present invention 15 provides a vehicle registration
pl at e ar ghemeasyspemtuzand Iatestiod SPPEFEAS 1 t he
same, which facilitates searching ,a desired Vehgﬁh?l
f poavidbichbsthei agisntallt grter ol o dteiy VE G E
regi stration plate inmages ,of vehicles taken at a

t regdetrasipagrdate ANaI% 6 |traé'(§'“b‘3ts°é*dg§°t i@et ol
road in a searchable,format. Brief Description_ of..the
Dﬁ-a\ﬁPﬁ&étlFPgPr?c§ﬁ§\h§gaa€8ﬁfria§15\5atain6ﬁ E':F""%ae d\? 3 “Thlef"h

0 ehi c
egizt raton plate arghlue SYREMARCUdAddA the 29
detection apparatus detects departure of the vehicle
passing through the gxit toll gate without the
automatic toll collection machine collegting a proper
toll from the vehicle passing through thé exit toll
gate.

As thus described, the present invention
provides a vehicle registration plate archive system
and a method of operating the same, which facilitates
searching a desired vehicle from vehicles going on a
toll road by storing vehicle registration plate images
of vehicles taken at a ticket issuing gate and a toll

gate on the toll road in a searchable format.

Brief Description of the Drawings
Pig. 1 shows a configuration of a vehicle
registration plate archive sysﬁem according to the
present invention;
Fig. 2 shows data contents of an eptrance

information database; and



Fig. 2 shows data contents of an entrance information
dat abase; and -8- Fig. 3 shows data contents of an
exit information database. Description of Preferred
Enbodi ments 5 Preferred enbodi nents of. a vehicle
registration plate archive systemand a nethod of
operating the sane according to the present invention
wll be described below w th eference to the

.attached drawings. 10 Fig. 1 shows a configuration of

a vehicle registration plate archive systemin one
embodi neBtigof 3 shewpr debat cpakeptisoAl ANdEEEFi ption is
first given of an entrance gate system provi ded at an
ednfanpetigat dagebasgsti cket issuing gate) of a tol

.road. The 15 entrance gate systemis provided with a
. vehicle <classification apparatus 6, a departure

t R&2L&pBrG
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detection apparatus 8, an entrance-side vehicle
registrati&@sqﬂ%3§§qqnﬁfrﬁf%ﬁﬁﬁ%ﬁ?:ﬁ%b%ﬂﬁ?%ﬂFs

automatic ticket . issuin chine 12, vehi Gl ;
cl'ass 1] aEit6AT20 SPRAFIRSELE Phoft ¢ ihés@%teh?%g&gicrgftl°n

eagegoiel e Passig LIGOUIn LS el 2083ty Ahans

or exanple, the vehicle

I ificati t A : .
[ SAE SGERROLAY, Qo RE P e S Yo Che or a

3 %%Eg%gé YeRiGl 61 tANd 3R 1RRceThS @M aeecHelr
'drawings,

Fig. 1 shows a configuration of a vehicle
registration plate archive system.in one embodiment of
the present invention. A description is first given
of an entrance gate system provided at an entrance
gate (or a tickét issuing gate) of a tell road, The
entrance gate éystem is provided with a vehicle
classification apparatus 6, a departure detection
apparatus 8, an entrance-side vehicle registration
plate imaging device 10, and an antomatic ticket
issuing machinellz. The vehicle'classification
apparatus 6 identifies the type of each vehicle
passing through the entrance gate along the
approaching direction 4. Fox example, the vehicle
classification apparatus 6 determines whether the -
target vehicle is classified as a "large” vehicle or a
"small" vehicle, and so on. The entrance-side vehicle
registration plate imaging device 10 obtains an image

of the vehicle registration plate of each vehicle.



10

15

20

25

regi stration plate imaging device 10 obtains an i nmage
of the vehicle registration plate of each vehicle. | -
9 The automatic ticket issuing machine 12 is
installed next to the entrance-side vehicle
registration plate 1imaging device 10 to deliver a
toll ticket to the driver of each vehicle. The
automatic ticket issuing 5 macghine 12 is connected
with the entrance-side vehicl regi stration plate
I magi ng device 10 through a comunication |ine 20.
ThRedepabiutecdetiekeitohssappgar aeubisdei 3 2adai tinghalllpd
install ed, which detects the departure of each vehicle
ahket thetheceptireancefsie vhbitdkl regékératign plate
entrance nonitoring office 14 is |located next to the
edtipghvg davécePilfvitdedelivereaefirtdnéd ckednitortingg
office 14 is an entrance nonitoring panel 18, The ,
edriynseofonachr vahigagel 1o aubeRpbLeclirkelsifRELRY
automatic ticket issuing machine 12 and the . hicl
eﬁﬁﬁaﬁéébé?désvéﬁpéﬁ§tﬁ rdthatPEn SPtLeS Gemedidey Yehicle
devi ¢ce 10 through conmunication.lin and .24,
 ESEeEEFREIgn PRECEnRAACEOBRVLGE 1Y SRTANSr 4 5
used to, nonitor and ntr t he operatiqQns,. .t.he. 20
aGPBﬁHPPEaFPERe41P§S%$ng ﬁg%h?ﬁ%aggugédgFﬁggéﬁ Eance-
side vehicle registrati | ate i i_ng i Ge
P RALEGn Sr6oateing o Rt lrat fe TR YRR SRAS dHtedth
separatel vy, .fromth t ItQr j :
TRBE! APBEEr N ol G20k A0 SASar A Tag Sooditikh of
the toll ticket.

An entrance monitoring office 14 is located
next to the entrance gate. Provided in the entrance
monitoring office 14 is an entrance monitoring panel
18. The entrance monitoring panel 18 is connected to
the automatic ticket issuing machine 12 and the
entranéewside vehicle registration plate imaging
device 10 through communication lines 22 and 24,
respectively. The entrance monitoring panel 18 is
used to monitor and control the oparations of the
autromatic ticket issuing machine 12 and the entrance-
side vehicle registration plate imaging device 10.

An information processing apparatus 16 is
provided separately from the entrance monitoring
office 14, The information processing apparatus 16 is
¢onnected with the entrance monitoring panel 18

- through a communication line 26.

A description is then given of a toll gate
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25 connected with the entrance nonitoring panel 1.8

t hrough a communication |line 26. A description is then
given of a toll gate 10 system provided at an exit
toll gate of the toll road. The toll gate systemis
provided with a vehicle classification apparatus 28,
a gate arm nechanism 30, a departure detection
apparatus 32, and an exit-sidgs5_vehicle registration
pl ate i magi ng device 34. The vehicle classification
apparatus 28 identifies the e of each vehjc

gy SR rpt drel dad t at o g$bhgtwﬁ£ Iabproh chm%gtoll road.
direction 4. For exanple, the, vehicle. ssification
dppartelbs W@e@%?h?%e’ssvm%?’ﬁ’e‘?e@h‘élﬁ]@ %aY tS48hi cl e
is classified as a "lar vehicl e

VOHATS O L THEL @) FDRRERTVEHANI oB R ATy ’Bﬁgi?%‘i‘ L 30
d 34 obt

BGRARTETER SFPECDrn AR bRRiE 22 ThDE any SRLFT Siae

tol | Il ect h | 15 h

e§¢WIéf%eféﬁ%gﬁrggfgéné%?ﬁ?E%%5€?5? chieRt g Tyt W

34 1] f
b 0r 0SBl PG APn LI pYeL hcerste e

gfgélectﬁag%%hvgﬁfﬁféééo§hg Mebh@' 8x5€913hE2L16AY the

devi ce ough a comuni cation |1 ne

g%’pﬁ'goa%ﬂ‘ ré&&?ﬁcfﬂan'%? 30 Hhorks the sdrrdidag

eac e unt the driver of the vehicle
pé?@&élflcggyéntEﬁp&?bkusTb@ gdeparhihesdeheeheonthe

appar at us detects the departure of each vehicle
PeSSE Y EhOHYE is classified as a "large" vehicle or a
"amall" vehicle. The exit-side vehicle registration
plate imaging device 34‘0btains an image of the
vehicle registration plate of each vehicle. The
automatic toll collection machine 36 is installed next
to the exit-side vehicle registration plate imaging
device 34 to collect the toll from the driver of each
vehicle. The automatic toll collection machine 36 is
conﬁected with the exit-side vehicle registration
plate imaging device 34 through a communication line
42, The gate arm mechanism 30 blocks the starting of
each vehicle until the driver of the vehicle properly
pays the toll. The departure detection apparatus 32
detects the departure of each vehicle passing through
the exit toll gate. The departure detection apparatus
32 is connected to the automatic toll collection
machine 36 through a communicatien line 47.

An exit monitoring office 38 is provided next
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the exit toll gate. The departure detection apparatus
25 32 is connected to the automatic toll collection
machi ne 36 through a comrunication line 47. An exit
nonitoring office 38 is provided next - 11 to the
toll gate. An exit nonitoring panel 40 is placed in
the exit nonitoring office 38. The exit nonitoring
panel 40 is connected to the autonmatic tol

col l ection machine 36 and thélexit-side vehicle 5
regi stration plate imaging device 34 through
%gnguglggﬁuogakhnesAé4e§pg #6ni E€SPRELDYREY. 4Thesexit
nonitoring panel 40 is used to nonitor and control the

gRekal @RS tok ke taubaiebiréntoblt ekl asti onheanekine 36
and the exit-side vehicle registration plate inmaging

19 ndeviraa g3banthe 1€xiik EBAnkating tpandle 4Qtomatic toll
connected to an information processing apparatus 16
thnoeghian ee@EKiIRieCc 3t andl the 481 tTlsd denfvehdmtlicon
processi ng apparatus 16 includes an entrance

Rk sratitdond platas ¢ nd% ihGa deand cexidtt ithiromedt i on

dat abase 16b and a processing unit 16c. Fig. 2 shows
damaundcbeing dfinese ddnendndé, reBEerdived Ydat Ab§sex1t
16a. The entrance informati on database 16a’stores
@l 40cd nignfoemedt i46n 150 uE6E E&cHOPG bpdhigdide GORdEiin the
In other words, the entrance information 50 is. . 36
gonsridonst oF ddch avdpmatdcgdrdd &9 LiEet 108 madge
The entrance information 50 include . .

and the exit-side vehicle reégstrafion plate imaging
device 34.

The exit monitoring panel 40 is connected to an
information processing apparatus 16 through a
communication line 48. The information processing
apparatus 16 includes an entrance information databasg'
16a, an exit information database 1l6b and a processing
unit 1léc.

Fig. 2 shows data contents of the entrance
information database 16a. The entrance information:
database 16a stores entrance information S50 for each
vehicle theréin. In other words, the entrance
information 50 is generated:for each vehicle going on
the toll road. The entrance information 50 includes
an identification number 50a, an entrance-side vehicle
registration plate image 50b, vehicle type data 50c¢,
entrance incoming time data 50d, toll ticket receiving

result data 50e, ETC detection data 50f, and entrance

system operation data 50g. In one embodiment, the
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“eryraneat s bhe pyahbchinbedish

an identification nunber 50a, an entrance-side vehicle
registration plate i mage 50b, vehicle type data 5oc,
25 entrance inconmng tine data 50d, toll ticket
receiving result data 50e, ETC detection data 50f,
and entrance system operation data 50g. In one

enbodi nent, the - 12 entrance infornmation database 16a
is prepared in a high speed éagge capacity nmagnetic
storage device. The i dent 7 f-€ati on nunber 50a is
assigned to each passing vehicle and used to identify
dter n @t 1 ehcen st ten v dbh ese ehbat Fat DPoAPpFate *Prdge
50b as described bel ow. The processing unit 16c of
hheh $péed nbiron paprebsy yeapphiat B5CTEIGsSRYRSCrhe
identification nunber 50a to the entrance-side vehicle
regi st riébe ohdphat 81 cabigen soprhrg §Par 4§ pRS1gHed to
identification nunber 50a in the entr nee i of ormati on
datiabpses 163, vehialprendrreadefBod ﬁﬁgﬁ,ytﬁge

identification nunber 50a na¥gLE§guggagg$F§§%%c%%b as

h ter it f th t - Sj vepigcle 15
fogFSLhad | bAL PN at & R G087 1101 CRaki TP af tngiehe

hi f the identificati o | .
LRFOTRRTLo5 BRBOAPRGNE, PRA-FOOR L G200 nier S0a
T andoni y- det ] [he, enti 3N GRS
R R
' d bt ai ped. ' ' f jeCl
FERTSHFAETBR BIAPE SHePheoiBniire Y e T ¢
identification number 50a in the entrance information

database 16a. In a preferred embodiment, the

identification number 50a may include the vehicle
registration plate number obtained by optical
character recognifion of the entrance-side vehicle
registration plate image 50b, for facilitating the

searching of the identification number 50a. In an

alternative embodiment, the identification number 50a

may be a randomly-determined number.

The entrance-side vehicle registration plate
image 50b is still image data obtained by imaging of
the vehicle registration plate of the vehicle by the
entrance-side vehicle registration plate imaging
device 10. The entrance=-side vehicle registration
plate image 50b is transwmitted to the entrance
monitoring panel 18 through the communication line 24,
and tﬁen stored in the entrance informagtion database 

16a of the information processing apparatus 16 after



entrance-side vehicle registration plate inmging

devi ce 10. The entrance-side vehicle registration
plate image 50b is transmtted to the entrance 25
nonitoring panel 18 through the comruni cation |ine 24,
and then stored in the entrance information database
16a of the information processing apparatus 16 after
13 being transmtted to the information processing
apparatus 16 through the cofmtifi ation |ine 26. The

~vehicle type data 50c indicate the type of each
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Wi & d e dd adl ty tihe vehd chetcbassrboeatiog 5

apparatus 6. The vehicle type data 50c are transnitted

faadday ahd dieralqssié coasnmmn apphitabusing £6-t he
automatic ticket issuing machine 12 through the

communi cpd orelidbe 28ypandat heblst bnddcrhet ﬁée tYPe of
entrance information database 16a after being

taendts et ol ¢ of déwet i fifexd niay | Dhe pV@bégéﬁnglaEEalf&F&§lf@
t hrough the comuni cation |line 22 and the entrance
nappdorting andhel Srehifd erivithc@atacdF ndtei ne data
50d indicate the tinme when the_entrance-side vehic
r&gﬁnﬁmkﬂt&ﬁlfnﬁmpt%&év$%h§lﬁgcaé§?éélfétﬁﬁﬁegppﬁéatus
entrance-side vehicle registration be nﬁget ) h
T et it et o s E b wgc%%elaa}iango aF ipe é’%ﬂ‘-‘&

the entrance npnitoring, panel thro h
oA bR 1oR BiDe AR Rhdn toEdr SORRT e the

Crtance, LB PG R 20,0 plsg 1100431 By 1o
transmifted to the information processing apparatus 16
.through the communication line 22 and the entrance
monitoring panel 18.

The entrance incoming time data 50d indicate
the time when fhe-entrance“side vehicle registration
plate imaging device 10 takes the entrance-side
vehicle registration plate image 50b. The entrance
incoming time data 50d is transmitted to the entrance
monitoring panel 18 through the comwunication line 24,
and then stored in the entrance information database
16a after being tramsmitted to the information
processing apparatus 16 through the communication line
26. In an alternative embodiment, ‘the entrance
incoming time data 50d may be transmitted from the
entrance-side vehicle registration plate imaging
davice 10 to the automatic ticket issuing machine 12
through the communication line 20, to the entrance

monitoring panel 18 through the communication line 22,
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processi ng apparatus 16 through the comrunication |ine
26. In an alternative enbodi nent,  the entrance
incomng tine data 50d may be transmtted fromthe
entrance-side vehicle registration plate i magi ng 25
device 10 to the automatic ticket issuing machine 12

t hrough the communication line 20, to the entrance
nmoni toring panel 18 through the commnication line 22,
- 14 and to the informati on processing apparatus 16
through the communication line 26, and then Ledl
ahe tenthanteipnbathoribrodafabagerPBArathE ¢ ||t Fough
ticket receiving result data 50e 5 |ng|cate mh&gher or
pbe aomohnigptker 1ineedtivadpbyPepns aredetos FOf t he
automatic ticket issuing pachin 12. The departure
ﬂétééﬁﬁ@niaﬁﬁﬁWEFHQHSdPgaéﬁﬁﬁeégéd to the automatic
ticket issuin

12 th h_th
line 25ThonsRIL hElﬂkﬁgrFﬁFtsli%gfl{gcttitegﬁlfgg%g:r e s
detects th t t
aﬁﬁséﬁgﬁeagﬁgﬁESrPEEE? | BRaderiChBy Y 28dsiRR oy
Lb ggﬁhggrgggpggg gﬁgéﬁag§%eE 1% £t B8 shQhly ﬁédﬂﬂﬂé

to |n|catethatthe t ol

ﬁ%cke h?e% % £E§§|ag??c@fgntégg§9bk§st@elﬁobbnﬁécted

tke hg TesSu dat a to the entrance

ﬁfﬁ”‘c{ngl %H%f&g@?' 18 khEOYghutlRg GRMMIRCAtI e rdutd Zhe

trc recelving resul't data 50e is
Eﬁﬁﬂﬁg%Ekﬁﬁohol&H% bBf Or RELOBLEr @6PSELOGeaRROEALESNLE

rou communi cation |line 26 and stored in the
apparatus 8 detects the departure of the wvehicle
without the driver receiving the toli ticket, the
automatic ticket issuingrﬁachiné 12 gene;ates the toll
ticket receiving result data 50e to indicate that the

toll ticket is not received, and transmits the toll

ticket receiving result data 50e to the entrance

" monitoring panel 18 through the communication line 22.

The toll ticket receiving result data 50e is
transmitted to the information processing apparatus 16
through the cammunicatian line 26 and stored in the
entrance information database 16a.

The ETC detection data 50f indicate whéther or
not the ETC systenm has successfully: recognized thé-
passage of the vehicle at the entrance gate, when the
vehicle is provided with an on~board ETC unit. In a
case that the target vehicle with the on~board ETC
unit passes through the antrance gate of the toll road

when the ETC system does not normally operate for
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20 entrance informati on database 16a. The ETC
detection data 5O indicate whether or not the ETC
system has successfully recogni zed the passage of the
vehicle at the entrance gate, when the vehicle is
provided with an on-board ETC unit. In a 25 case that
the target vehicle with the on-board ETC unit passes
t hrough the entrance gate of %geﬂtoll road when the
ETC system does not normal |y Operate for 15

mai nt enance or other reasons, for exanple, the
anstionedriandd aketo itesuirep smehi Mo 2% awinkdn tBE¢ he ETC
detection data 50f to the entrance nonitoring panel 18
tehrtougt tch et iotreturi oatd roh maglei e 12 b ramsehie PhetBBC
the target vehicle is not normally detected by the FTC
Sedterti 1 Rurdater gt ta Heh ETC BARET i BN HeR Bl BHrPapel 18
transmtted to the jnformatjon processinﬁ agggraéus 16
trsUh tiee cormmim ket D | HiRe 267 b TREHCRER B3

th t I .nf ati dat ab 16a, 10 T
S GRS AODHF AL TR | HFESLL GRBRERS a7y nbbe RLC

'Iq%%pfe%% j V%&?&%&%}ES iserafe el THL AR HUE £
AR e b tTHe T e BRRCeRERTy fEbeRRrEp 1

AR Y b B AR 260 Ot BB CsppERe o

| SSul hg nmachi ransmts

S ML ARG SRR Ll 10 T o,

The entrance system operation data 50g indicate
whether or not the respective systems provided at the
entrance gate of the toll road normally operate. In a
case that a specific system at the entrance gate does
not work due to maintenance or other reasons when a
vehicle passeés through the entrance gate, for example,
the automatic ticket issuing machine 12 transmits the
entrance system operation data 50g¢g to the entrance
monitoring panel 18 through the communication line 22,
to indicate that the specific system does not normally
operate. Furthermore, the entrance system operation
data 50g are transmitted to the informafion proceasing
apparatug 16 through the_communicaﬁion line 26, and
then stored in thé entrance information database 16a.

The entrance information 50 is prepared for
each vehicle in the entrance information database 1l6a,
and variousg data related to each vehicle are

searchable from the entrance information database 16a.



to indicate that the specific system does not normally
20 operate. Furthernore, the entrance system operation
data 509 are transnitted to the information processing
apparatus 16 through the conmunication |ine 26, and
then stored in the entrance information database 16a.
The entrance information 50 is prepared for 25 each
vehicle in the entrance infgrg@tLon dat abase 16a, and
various data related to each vehicle are searchable
fromthe entrance informati on dat abase l6a. 16 \Wen
titeen dend | Fdemat | Dhcathde b ERe And) oraphgor the

entrance-side vehicle registration plate ipmage 5 [

st aat eds Bde avelbe bh a%%%@?r¥5+°%xaﬁﬁF%,l?%%e 86o' 25
processing unit 16c of the information gggcegﬁgng 5
appakgnaked 625 et BHRECH BV GERI cF ¥t §HB™Hara 50OE, the

t [ ' L -data 50 the.tol ' 1
R SF g U E HAF a° BORhe  Rat e iaPRcPFBRERE 9oy
dth t t b d 5 “WRheh af
SRRT TR b1 RORRCATBSFGRaT B HEnE PP ALt an Raber s

10 50a and{ t - S, di Ll ' : | | at
LR St O R e

Th .of th t hof ti Lkl onbgata 5
Rer Thute | tpEpEEEhEERCs O, TEFE, 28 Slekkrtonroes °F

$%+%r%%% £H£9éﬂggnggg§%39ﬁ§9a%§9n'EBQaeﬁbb, which are

i on at aba b Stores exit informati on 52

of s 8860, r ¥8Ni;6LE ther 8kBighRtetihgaeweids catthenexivtber
|n?orrra%|on .

50a and/or entrance-side vehicle registration plate

image 50b in the entrance information database 16a.
The use of the entrance information 50 will be
described later.

Fig. 3 shows data contents of the exit
information database 16b. The exit information
database 16b stores exit information 52 of each
vehicle therein., In other words, the exit information
52 ig prepared for each vehiecle. The exit information
52 includes an identification number 52a, an exit-side
vehicle registration plate image 52b, vehicle type

. data 52¢, exlt outgoing time data 52d, toll collection
result data 52e, ETC detection data 52f, and exit
system operation data 52g. In one embodiment, the
exit information database 16b is prepared in a high
speed large capacity magnetic storage device.

The identification number 52a is assigned to

each passing vehicle and used to identify the exit-
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52 is prepared for each vehicle. The exit information
52 includes an identification nunber 52a, an exit-side
20 vehicle registration plate inage 52b, vehicle type
data 52c, exit outgoing tinme data 52d, toll collection
result data 52e, ETC detection data 52f, and exit
system operation data 52g. In one enbodi nent, the

exit informati on database 16b is prepared in a high 25
speed | arge capacity magnetic st 6r age device. The
identification nunber 52a is assigned to each passing

VSEB%‘@eﬁﬁ@i@s§ég§9;kgembhfElhhe exbbelf2bshdeduehitbed
registration plate inage 52b as descri bed below. The

PHREERSI NBLaINbEod66s Dhg tiveit nf6¢ naf i tine o Doesat hen
apparatus 16 assigns the identification nunber 52a to
t Beoesbbisydepyakhaehe 06ghskighisonhpl atlenSifiagsisnb
and stores the identification number 52a in the exit
i ahapeRt Boa dat shasexiGbsile sepiefer redissppbdrrentate
the identification nunber 52a may include the vehicle
r egiaglr S2boandl ateresnbbe ddeaitidd cofioahapybesr 522 Ln
recognitiron of the exit-side vehicle 10 registratiﬁn
ptate ekitigd nFpatonf detpbeati A§PrhelnstaPERIBF T Ehe
identification nunber 52a. In an alternative de
erbbdiddment , t hoei ddentiifdsaitdnrn avgbets54> Hay Faci?
randon1£1deternined nunber. The exi&;sid Lveni Ig
r 6hesvedicds pegistrgdden P3assy HUTOEE PPEAEFE &3t a
obt ai ned by imaging.,of the .vehicle registrati.on plate
ophﬁﬁéC¢@ﬁi6@@05?1%H@neﬁﬁtﬁhe SxitT s e Yehdh?
'registration plate image 52b, for facilitating the
search of the identification number 52a. In an
alternative embodiment, the identificaticn number 52a
may be a randomly-determined number.

The exit-side vehicle regisﬁration plate image
52b is still image data obtained by imgging of the
vehicle registration plate of the vehicle by the exit-
side vehicle registration plate imaging device 34.
The exit-side vehicle registration plate image 52b is
transmitted to the exit monitoring panel 40 through
the communication line 46, and then stored in the exit
information database 16b after being transmitted to
the information processing apparatus 16 through the
communication line 48.

The vehicle type data 52c indicate the type of
the vehicle identified by the vehicle classification
apparatus 28. The vehicle type data 32¢ are

transmitted from the vehicle classification apparatus
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side vehicle registration plate imaging device 34. The
exit-side vehicle registration plate imge 52b is
transmtted to the exit nonitoring panel 40 through 20
the communication line 46, and then stored in the exit
i nformati on database 16b after being transmtted to
the information processing apparatus 16 through the
communi cation line 48. The vehjcle type data 52c
indicate the type of 25 the vehicle identified by the
vehicle classification _apparatus 28. The gﬁyigle ﬁ
PPpaodabe BREomed ier AASHELT ad SUASH PREN throug

char e e 1o BT
o o0 LR Aot It TeLan o
S e e
féa%ﬁ\gﬂ\m%;ﬁ &g%o' 439 4 dﬁ L& 132 G d i Ay tﬂ%el 40.

si'dé vehlc e registration plate

i magi ngéﬁ]eVI 031 atdf’élt?ﬁ’gﬁ‘e"t gtgbﬂ'T s Ipyehici@ate the

reglstr e exit outgoing tine

atw% 2t He &iNYTdd %Hl%ﬂ$%@d(lgtM6@rﬁmte

rough the conmmunication |ine 46, and then

ﬁﬁqmg[ L diNe e te Oyl | o 10 e see bl @f t er

ransmtted to the information processing
fsaéfé%ijo@a gﬁlfbrwgmnatg@ SOUMheAtdxdnt loutrrodsg Itrimen
ternative 15 enbodi nent, The exit outgoing tine data
Q%%d“%édxis transmitted to the exit monitoring panel
40 through the communication line 46, and then stored

in the exit information database 16b after being

.transmitted'to the information processing apparatus 16

through thée communication line 48. 1In an_alternative
embodifient, The exit outgoing time data 52d may be
transmitted from the exit-side vehicle régistration
plate imaging device 34 to the automatic toll
collection machine 36 through the communication line
42, to the exit monitoring panel 40 through the
communication line 44, and to the information
processing apparatus 16 through the communication line
48, and then stored in the exit information database
16b.

The toll collection result data 52e indicate
whether or not the automatic toll collection machine
36 properly corrects the toll from the driver. The

departure detection apparatus 32 is connected to*the_



10

15

20

25

transmtted fromthe exit-side vehicle registration

pl ate i magi ng device 34 to the automatic tol

col | ection machi ne 36 through the conmunication line
42, to the exit nonitoring panel 40 through the 20
communi cation line 4.4, and to the information
processi ng apparatus 16 through the comrunication |line
48, and then stored in the exit information database
16b. The toll collection reSuft data 52e indicate 25
whet her or not the automatic toll collection machine
36u PERPEL & VEEDI I €st Setbtoh ohbchinem BAetbroveh. thpe
departure detection apparatus 32 is connected to the
18om@uh Dot Lent ihe codl | ediiam whae hd eee BB tir dRiGECE Hen
conmuni cat.ion [ine 47. \Wen the departure detection
appRs b ties 322 dée beckst hheddppprinsecopft hbevERREFd®

wi thout the driver appropriately paying the toll thg
swhubowbt thet @fiven| RBRTPBALAhehYnBa¥ENgetBPat8S I nEDe
toll collection result data 52e to indicate %hat Lhe
devtvenatbestabl pajlenbien| FagpprepPfaliepprakfg the -
transmts the toll collection_result data_52e %o tq%
ekoilngaliest hgnpangniiodehroddh ﬂeiegﬁﬁﬁ Pc&tPSn T16

line 44. The toll collect]i Lt data 52e iSy-
{ FRRERT{ 488 1 BOE nBAVNFBF rEDL BnSBPOCBESFRS SppaPdt us 16

Lprouan, e ool EIORChATe il efh e vel e
SgLiLng£§§£gr¥Q8tggﬁegr40 through the communication
iine 44, The toll collection result data 52e is
_transmitted to the information processing apparatus 16
through the communication 1iné 48, and stored in the
exit information database 16b.
The ETC detection data 52f indicate whether ox
not the ETC system has recognized the passage of the

vehicle at the exit toll gate, when Lhe vehicle iz

. provided with an on-board ETC unit. In a case that

the target vehicle with the on-board ETC unit passing
through the exit toll gate of the toll road when the
ET¢ system does not normally operate due to
maintenance or other reasons, the automatic tokl
collection machine 36 transmits thé ETC detection data
52f to the exit monitoring panel 40 through the
communication line 42, to indicate that the target
vehicle is not normally détected.‘ furthermore, the
ETC detection data 52f are transmitted to the

information processing apparatus 16 through the




15 not the ETC system has recogni zed t he passage of
the vehicle at the exit toll gate, when the vehicle
is provided with an on-board ETC unit. In a case that
the target vehicle with the on-board ETC unit passing
through the exit toll gate of the toll road when the
20 ETC system does not normally operate due to

mai nt enance or other reasons, shhe automatic tol
col l ection machine 36 transmts the ETC detection data
52f to the exit nonitoring panel 40 through the ¢
communniartdan| L hee 48, 30 nERER: 2P ReE f%et?gragf 25
vehicle is not nornaIIY detected. Furthernore, the
Efctgsnebipandahphasef8e transnitted to the

i nf [ [ 1 h h, 2+20
 commun cARPORREnEIABERRRCEREOR: BPE PACI AR CETEC
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i nf ion d 16b. T i :

GHRACROE PRPek: ChourErRartaFenErbiRaS] FLORALE beNthe
' d at i t t ol

LSRR aPL b i ot CEhhy fhkpeRhg Sbekhectol tn

S ?%gghg%ng@eaeékﬁgéekh ggEEemdQQStH@teﬂ@Ektemﬁ Yate

ceor o reasons when the vehicle passes

tArayg thﬁo??iﬁugokb g3t Brehfhcee¥2MBhkBert Re@asons when
PSRatPc 10

aut collection machine 36 10 transmts the

Xht %%g&?g%oBS%@EEOBhQ@h§h5EEet@xﬁhetoexiQaﬁaniﬁoming

e
panel ough the conmunication line 44, to
i%ﬁ%ﬁ?g%,tﬁah bheosReskf te13yabeandaesnnaachioendiel y

opera Furthernore, the exit system ‘

transmite the exit system operation data 52g to the
exit monitoring panel 40 through the communication
line 44, to indicate that the spscific system does not
normally operate. Furthérmore, the exit system
operation data 52¢ is transmitted to the infermation
processing apparatus 16 through the communication line
48, and then stored in the exit information database
leb.

The exit information 52 is prepared for each
vehicle in the exit information database 16b, and
various data related to esach vehicle are searchable
from the exit information database 16b. When the
identification number 52a and/or the exit—side vehicle
registration plate image 52b is designated as a search
query, the processing unit 16c of the information
processing apparatus 16 searches the vehicle type data
52¢, the exit outgoing time data 52d, the toll

collection result data 52e, the ETC detection data 52f
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operation data 52g is transnmitted to the information
15 processing apparatus 16 through the communi cation
line 48, and then stored in the exit infornmation

dat abase 16b. The exit information 52 is prepared for
each wvehicle in the exit informati on database 16b,
and 20 various data related to each vehicle are
searchable fromthe exit in;gé tion dat abase 16b

When the identification nur 52a and/ or the

exit-side vehicle registration plate inage 52b is

desi anat @& ias sysTed operqudon, date Hawessilth BHE 16¢
of the information 25 processing apparatus 16 searches
tdas oedhitelde wiyhe that d deBtd,f ided ion mshegoi TP 13 OF
data 52d, the toll collection result data 52e, Hﬂg,
ERG detidctdicre dathd (32f r2pisdmarinn ddatesydiags 520 1o
operation data 52g, which are associated wt HHF
ittheen teisfii te dtni forrmatritsar Bta b or6P ¢ hd hex % Ssi%e “R®
vehicle registration plate inmpge 5 b‘%ﬁ% he exit

iesfigr rigtfcomaddiosn & EGH. PSR e M5 %yi t
informatiion 52 wil| be dﬁ@ﬁgibed belo%ﬁ Aédeggéé tion

i s t hen RyidRSFIoP iR SeardiP® Bt B° t7e2ERt rance
information 50 and the-exit, infornatjon,52 in _?e it
MG GRS %é@a@rﬁﬁr@n%s}&ﬁ%‘t&a%ﬁ %WQ{'I) sg%cjiirt‘é{é ed 16
a case that target, 10. vehicl e passes t ah the
SAHTES Tt @ 0r T S oid L PHP B ra° (e ver

i ntentionally or accident.ald Vi, failssdorhgeelveathet
Noilibs tb%ﬁrod"mjﬁwe l}u{%ﬁéﬁ |50 ¢ 8
vehicle passes through the entrance gate of the toll
road after the drivet intentionally or accidentally
fails to receive the toll ticket from the automatic
ticket issuing machine 12. At the gentrahce gate, the
entrance-side vehicle registration plate imaging
device 10 takes an entrance-sgide vehicle registration
plate image 50b of the target vehicle. This is
followed by generating an identification number 50a,
vehicle type data 50¢, entrance incoming time data 50d,
toll ticket receiving result data 50e, "ETC detection
data 50f and entrance system operation data 50g for
the target vehicle. The generated data {including the
identification number 50a, the vehikle type data 50c,
the entrance incoming time data 50d, the toll ticket
receiving result data 50e, the ETC detection data 50%
and the entrance system operation data 50g) are gtored

in the entrance information database 16a.

When the target vehicle passes through the exit
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ticket issuing machine 12. At the entrance gate, the
entrance-side vehicle registration plate imging 15
devi ce 10 takes an entrance-side vehicle registration
pl ate. i mage 50b of the target vehicle. This is

foll owed by generating an identification nunber 50a,
vehicle type data 50c, entrance incomng tine data
50d, toll ticket receiving_rgfuLt data 50e, ETC
detection 20 data 50f and entrance system operation
data 50g for the target vehicle. The generated data,
(Ho1al ugditeg dfter igbdmd fihemticdn theaterl 5owadhd it
type data 50c, the entrance incoming tinme data Sod,
tdialet ofdh it lek ete g irsdawitviiary rrladia iR SOE VIR ErC
detection data 50f 25 and the entrance system |

dysekret jaan edsittr 5GP vahd Ghior@s ittt m ettt maee

i nformati on dat abase 16a. When ,the t gﬁt vg?%gle
dfeds et titheo T date whicle 2o Thig |18 & “9oi ng
through the tol| road,, the exit- ,side_yehicl.e.

T I T o 7 Tp | 8P § e e oV D o D4 eleipele type

gl bl R g Aees !
e aon o e (hONA S, T ot L E Pagt 1

denti fioati . "
:é%ﬁe""tnujlﬁjltcg%ialn @in’u : at‘gez%zcd%/f{%lc ‘%E‘:Cjcl)ly 'ect%géham?%gul t
dat a 52e. ETC det ecti on. dat an
ke G R Tt VAL Tl pin e q Rt v ENELes) and
SLOL 3, Wiese, Al 1) LR, Skl | 0686 0 ak 26D 8610

nmay  happen 1's at the target vehicle is
16Dh.

What may happen is that the target vehicle is
prohibited to pas3'throuqh-the.exit toll gate by a
toll ecollector, since the driver of the target vehicle
does not receive a toll ticket from the automatic
ticket issﬁing machine 12 at the éntrance gate. In
such case, the toll is taken from the driver in the
procedure as follows:

First, a staff member in the exit monitoring
office 38 operates the exit monitoring panel 40, and
thefeby accesses the information processing apparatus

16 to search the exit-side vehicle registration plate

- image 52b of the target vehicle obtained Dby the exit-

25

side vehicle registration plate imaging device 34 from
the exit information database 16b. This allows the
staff member to check the searched exit-side vehicle
registfation plate image 52b on a monitor (not’shown}

of the exit monitoring panel 40. In searching the
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prohi bited to pass through the exit toll gate by a
toll collector, since the driver of the target vehicle
does not receive a toll ticket fromthe automatic 15

“ticket issuing machine 12 at the entrance gate. In

such case, the toll is taken fromthe driver in the
procedure as follows: First, a staff nenber in the
exit nonitoring office 38 gp?EaLes the exit

noni toring panel 40, and 20 Thereby accesses the

i nformati on processing apparatus 16 to search the
esot it idke iedtiiollee regg satmatorn ppbate image 529 ofhehe
target vehicle obtained by the exit- side vehicle _
rietprst YR G At gt avenkemgidny deve ceelkck e ohyPe hdakRi p2¢
i nformati on database 16b. This allows the 25 staff
rerTEYe tax ith ekt SN & ekt ot ki 144 WY VRR BFRY as @
regi stration plate image 52b on a nonitor (not shown)
ofealfeh 34/ ¥oni tori ng panel 40. In searching the 23

Sent 110 | 0P HorberBsh, St RErbbRt o8 e EpkOak 5058

gk s e TRV CRERU TR ER NS T
TR geres (wsubre Witk S, SeEae ETkRR TpTe Rk
RRL ik o A G A S R A TR

1 0 R A PLOSESSAOD APPasAGUEndBeby BEAEGReENENE

information processing apparatus 16 to search the
entrance-side vehicle registration plate image 50b of
the target wvehicle cobtained by the entrance-side
vehicle registration plate imaging device 10 from the
entrance information database 16a. This allowe the
staff member to check the searched entrance-side
vehicle registration pléte image 50b on a monitor (mot
shown) of the exit monitoring panel 40. In searching
the entrance-side vehicle registration plate image 50b,
the identification number 50a, the vehicle type data
50¢ or the exit outgoing time data 50d may be used as
a search query.

| An exzample of the search procedure will be
described in the following. 1In this example, the
identification numbers 50a and 52a are defined as the
vehicle registration plate number. The staff member
searches the exit-side vehicle registration plate

image 52b, and confirms the vehicle registration plate



entrance-side vehicle registration plate i mage 50b of
the target vehicle obtained by the entrance-side
vehicle registration plate inmaging device 10 fromthe
entrance i nformati on database 16a. This allows the 15
staff nmenber to check the searched entrance-side
vehicle registration plate i mage 50b on a nonitor (not

- shown) of the exit nonitoring sRanel 40. In searching
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the entrance-side vehicle reglstratlon pl ate i mage
Sob, the identification nunber 50a, the_ vehicle type
datwb @0 SOcthe tavgekiYelble o ngThawsdaﬁ%llsW%al?/ be

used as a search qé An exanpl e of the search _
proRedRTE g ¢ | SeRrc e%%rt%%devhr%%%efbPFBRFﬂgloPn this
b3 FHeR a1 § P PERGHRT oLe 1 LRPRET A BRI P AP B RRRDEP S
TR, Ehan 5 oRETARDESLHE SAhLThCFUELRR S0
veri Et o ref%s'ei%ét%%{‘?ﬁ'aé‘%?sé“qgsn et iy U CebRERRL: -
L e S EENCEn L N QL IBY L 0D o121 8R98, 102 PY HAkBAr! B tne

ssi ghe
! b t
CLLLRES S 0E1 XehLCh 85786) SLAG! AP PL B bARGANBAR

'Q +§ {gﬁéggggtfﬂg Q£E£§nEHn§§Heo§eh@§let@E@Q%tration

the identification nunber

e ot Bepenkrancg-859egv hhﬁheth@gw&hﬁaueon
aﬁfégglﬂ%% ng|£Eaf§so "5379", ?and the vehicle

registration plate number manually confirmed from the

. exit-side vehicle registration plate image 52b is also

"5379", In response to the number "5379" being input
by the staff member as the search query by uging an
input device (not shown}, the processing unit 1é6e
searches the entrance information 30 ﬁaving an
identification number 50a of "537%" from the entrance
information database 16a. This is followed by
displaying the exit-side vehicle registration plate
image 52b and the entrancefside vehicle registration
plate image 50b of the searched entrance information
50 on a monitor {not shown). This allows comparing
the entrance-side and exit-side vehicle registration
plate images 50b and 352b. Additionally, other data of
the searched entrance information 50 associated with
the target vehicle (the vehicle type data 50c, the
entrance incoming time data 50d, the toll ticket

receiving result data 50e, the ETC detectipn data 50f
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10 registration plate nunber manually confirmed from
the exit-side vehicle registration plate imge 52b is
also "5379". In response to the nunber "5379" being
i nput by the staff nenber as the search query by
using an input device (not shown), the processing
unit 16c 15 searches the entrance information 50
having an identification nunBer 50a of "5379" from
the entrance information database 16a. This is

foll owed by displaying the exit-side vehicle

ref sthat ¢obr prae es Vs hegeoBpa kbt ABtanPPahcBaYi B8
vehicle registration 20 plate i mage 50b of -t he '
s@h?%h@HSEﬂFY%ﬁc%niﬁ?%rﬁﬁ?%%ﬂr'So on a nmonitor (not
shown). This allows, co trance-

arin the.e i de,and
oxi ¢ - 31 BNGRKERP cOREERREFAEI R YBRACASH ARISETSON 2R
Chi4LAoERT f oohl L sneEesaEhBn b hREER EhE Reitsr e
Viebir fe TrRa Eae ! S PERE B ¥ s p2bar eoRR BRE0Rs
REEhH FRERT e BREraIC PELECILNLHR 2158623 80ng

d. ' h i b N .a. » n
Vg%féfy@9r8&g§ %hfPH'EgFa¥¥@ Qttbehgeaaaﬂ%% Sad@ed, I

cle regiStration mage S0b is determned to

Mgy £4 gQge?XEﬁéSE £1 PsVehhehedr egi sheakiroReR! atfe the
i mage 52b, this allows identifying the entrance gate

(Qhrfbe $igkeiei §84ERYapPRbEYiLREOYIRMRILAA NRG ttaveget -
vehicle has pas.sed. In this case, the toll is

ch@lgesht ohbhpagdibver fhet h@entifyet eakirehesafgadre .
appropriately determ ning the

The identification of the entrance gate is achieved by
_using the entrance system operation data 50g of the
gearched entrance information 50. The entrance system
operation data 50g are one-to-one correlated with the
entrance-side vehicle registration plate image 50b in
the entrance information 50 of the target vehicle, and
this enables identifying the entrance gate through
which the target vehicle has passed.

As thus described, the system of this
embodiment helps determining thg entrance gate through
which each vehicle has passed regardless of whether or
not the driver has received the toll ticket. This
feature is desirable for various actual
implementations cases as described below. In one
implementation, the toll road may be provided with a

"barrier" gate, which is a passing gate at which

- magnetic data on the toll ticket are rewritten; the




10

15

20

25

10 toll on the basis of the identified entrance gate.
The identification of the entrance gate is achieved by
usi ng the entrance system operation data 50g of the
searched entrance information 50. The entrance system
operation data 50g are one-to-one correlated with the
15 entrance-side vehicle registration plate i nage 50b
in the entrance informatian,50.0f the target vehicle,
and this enables identifying the entrance gate

through which the target vehjcle has“paSﬁed.
gesdtripenots Aeligstesd oF thes BBTEABEAI HBRE - het DR

A

e i aEe b Ta POkl i, PRt ART A0,
SRR AR bl AP TR pnb gt o
PRBCEEERE Lty A TRyt el ohaby
s R ST e D

8 cRBEN T hen9Bhe mbOneBYENabBh! ohoRde €@BLA irdembit! wizrg
tﬁe enfrance‘gate (or 5 the ticket issuing gate)

Lhpevgbewhiehrgachavebi sl gatbas PesSedstay b€ this
accidentally erased fromthe toll ticket, when the
BRgHaLhendakarentifelyolibal kckethakhisr pwpblleen arhehe
barrier gate. The systemof this _
system of this embodiment is designed to stc:e the

t hus

entrance-side vehicle registration plate image 50b
obtained at the entrance gate. This allows
identifying the entrance gate through which each
vehicle has passed by searching the entrance-side.
vehicle registration plate image 50b.

The system of this embodiment 1s also effective
for identifying a vehicle illegally running through
the exit toll gate without paying the toll. The
system of this embodiment is designed to store the
exit-side vehicle registration plate image 52b
obtained by the exit-side vehicle registration plate
imaging device 34 in the exit information database 16b.
This allows.the staff member to search the exithide
vehicle registration plate image 52b of the vehicle
illegally running through the exit toll gate from the
exit information database 16b, operating the

processing unit 16¢ of the information processing
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enbodi nent effectively deals with this problem The 10
systemof this enbodi nent is designed to store the
entrance-side vehicle registration plate i nage 50b
obtai ned at the entrance gate. This all ows

identifying the entrance gate through which each
vehi cl e has passed by searching the entrance-side 15

vehicle registration plate i e_50b. The system of
this enbodiment is also effectfive for identifying a
vehicle illegally running through the exit toll gate

wigmuityzaying The seblrchTlod tdyestverhicflet Hildegally
enbodi nent is designed to store the 20 exit-side
wathirdlrg rdgicstgtattiion g idt ecd agea B2bl s obtlad ek DY t he
exit-side vehicle registration plate imaging device,
Wpiing tie dxitl iowldrendtion TR b ol 155 26 T SLAF | B
the staff menber to search the exit-side vehjicle
riggflosmedticon 34 at Shienkged L5 2w Idratien aiityld gpta S2e
illegally running through the exit tol]| gat frogltye
BES ANFTATRT O YR HFHSRE tehth oRe st ¥ hgTT e Vehicle

2 SESSLIL U, A5F Bl A DDl B TR O P OPEESeg: 1087
R e A1 e o o ek e e B50 EERARY
LT 90 BT ) 9 O P e et
S T A R T g P e TR EEoee"
only of vehicles illegally running through the exit
toll gate.-

It should be noted that the exit-side vehicle

" registration plate images 52b obtained by the exit-

side vehicle registration plate imaging device 34 are
not necessarily stored in the exit information
database 16b for all of the vehicles passing through
the exit toli gate. For example, the exit-side
vehicle registration plate image 52b is not necessary
for a vehicle passing througﬁ.the exit toll gate after
properly paying the toll; such vehicle is not an
illegally~-passing vehicle. In such.case, the
automatic toll collection machine 3% is configured to
send an instruction through the communication line 42
to indicate the exit-side vehicle registration plate
imaging device 34 not to transmit the exit-side

vehicle registration plate image 52b, when the

-automatic¢ toll collection machine 36 recognizes that
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15

through the exit toll gate, and this enabl es searching
the exit-side vehicle registration plate i mage 52b 10
only of vehicles illegally running through the exit
toll gate. It should be noted that the exit-side
vehicle registration plate i mages 52b obtai ned by the
exit- side vehicle registration plate imging device
34 are 15 not necessarily st@&% din the exit
information database 16b for all of the vehicles

péﬁ% ggﬂhrgu 55 &Q&g ﬂglzkeaat %hgﬁrtﬁéagg%QrtﬁPé

ere ratlonpatelrrage I S not

”8%@&8 4n 5g£a§a¥69' bedgﬁéétggdb?EQMQQetB% eyt tol

properly paying the ; such vehicle

l n a S ¥ahieCkg11l gageChi¢asat th
ﬁEHggb?o%%%%%ﬁg kh¥og??e§??on machi ne gf6 |s1 ©

coptbgreed t9115epd1aptiBst hHehiae er@ughec&hag a
communi cation line 42 to indicate the exit-side

Vehbgte t68ULSEEahi @RePvahecll baEBGILAY d@avioueh34 hrote xtid
transmt the exit-side vehicle registration plate

i BBUE §2be, WoANthBeotAwkohahile takl acdbimedticortotdchi ne
36 recognizes that - 28 - the toll is correctly
cobleeteilonWhenhthe déparhdseandénediinet igppdbaounghathe
detects departure of the vehicle passing through the
expmmioltagabs Mnkode,t hod sbeoebyi drddiciated | iegi £
machine 36 collecting a 5 proper toll fromthe vehicle
pas@engehhgbggneghgtggtgon plate imaging device 34 to
transmit the exit-~side wvehicle registration plate
image 52b. In this case, the exit-side vehicle
registratibn plate image 52b is transmitted to the
information prbcessing apparatus 16 and stored in the
exit information database 16b.

It is apparent that the present invention is
not limited to the abcve~d€scribed embodiments, which
‘may be modified and changed without departing from the

scope of the invention.
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toll gate, on the other hand, the automatic tol

coll ection machine 36 sends an instruction through the
communi cation |ine 42, and thereby indicates the exit-
side vehicle registration plate i magi ng device 34 to
10 transmt the exit-side vehicle registration plate

i mge 52b. in this case, the exit-side vehicle

regi stration plate image 52b pg transmtted to the

i nformati on processing apparatus 16 and stored in the
exit information database 16b. 15 It is apparent that
tH&IMEsent . invention is not linmted to the
above-described enbodi nents, whic e nodified

h b f
. dd charf St Mo Re BEEra S TRP IHTS 1 CehPe W EThe

i nvention. 29 - CLAIMS: 1. A vehicle registration
oM T Ve system conprising: an exit-side vehicle

o0 St o an el ALfad TRALNG: o ARV €6, PO HRdk 211 flling

exi t tmﬁé ! nan (1-81de Ve
LB, TG0 1 Sigt Lol
; 1qugh fai .fetfﬂ&i§5¥€§iéﬂ‘ﬁ?@ﬁ?rgmﬁééﬁwﬁﬁhh is an
ppar atus nonitoring and O controlling said
VdgeSide ehiif & d sl st atd Olod ! Bt £ e | HRGL NGeKieyiEe;
an é%trance-sﬁg% vehicle regi'stration plate inmaging
RO PSR ala AN SN HEEL O e f O Obtain

an exit monitoring apparatus monitoring and
controlliﬁg said éxit-side vehicle registration plate
imaging device;

an entrance~side vehicle registration plate
imaging device provided at an entrance gate to obtain
an entrance~side vehicle registration plate image
which is an image of a vehicle registration plate of a
vehicle passing through said entrance gate,

an entrance monitoring apparatus monitoring and
controlling said entrance-side vehicle registration
plate imaging device; and

an information processing apparatus connected
with said exit and entrance monitoring apparatuses,

wherein said information processing apparatus
includes:

an exit infor@atidn database storing said

exit-side vehicle registration plate image;

an entrance information database storing

said entrance~side vehicle registration plate image;



an entrance-side vehicle registration plate i nmage 15
which is an image of a vehicle registration plate of a
vehi cl e passing through said entrance gate, an
entrance nonitoring apparatus nonitoring and
controlling said entrance-side vehicle registration

pl ate i magi ng devi ce; "and 20 an i nformation processing
apparatus connected wth said0exit and entrance

moni toring apparatuses, wherein said information
prqgessing apparatus includes: an exit information
d*ftAbase storing said 25 exit-side vehicle

registrati o phal2 Ju1R9eunat GRLEAAGE Lol@hiRhl QA1
dat abase storirng ~ sai d”entrance-Side vehicle

r 804 St ' 'éG%E% 0 p Shi@ s d
a%gip’?e%ﬁé%o‘g%%(%gsi‘al d elg(??ltpl-csri1 e v%]i {:I?%?fe%i stration
Pd AL £a d PBOS1 @0 Uy S S e EFE & BECLa SiSle YESEE| Bmage for
registration plate 1nage Tor 5 determ ning whet her
Séé’éjeﬁﬁﬁi@%dﬁhé/@tﬁléi?' Sal@USiEadige poieieLe mage

mat ches wth a vehicle registration nunber indicated
OFe § 116t 3% 1 SR CEL St dleinvgdhi md ecliegiwi tiats ovelplale

i mage. 10 2. The vehicle registration plate archive
S¥sd Bt r HCLON dhingb é0 Thaicated fom ttiee eobpaasengidan
automatic toll collection machine provided at said

- exaiii¢Dd | rgat et aandicond lgie ethha®e col | ect a
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2. The vehicle registration plate archive system
according to claim 1, further comprising:

Van automatic toll collection machine provided
at said exit toll gate and configured to collect a
toll,

wherein said automatic toll collection machine
is connected with said exit monitoring apparatua and
said exit-side vehicle registration plate imaging
device, and

wherein said exit-side vehicle registration
plate image is transmitted to said information
processing apparatus through said exit monitoring
apparatus and stored in said exit information
database, in response to an instruction from said

automatic toll collection machine.

3. " The wehicle registration plate archive system

according to claim 2, further comprising:




toll, 15 wherein said automatic toll collection
machine 1is connected with said exit nonitoring
apparatus and said exit-side vehicle registration
plate imaging device, and wherein said exit-side
vehicle registration 20 plate inmage is transmtted to
said informati on processing apparatus through said
exit nmonitoring apparatus angqstored in said exit

i nformati on database, in response to an instruction
fromsaid automatic toll: collection machine gg gt

The vehl%I%ﬁP%@?%¥?aﬁ?EﬁFEﬁ%ﬁea%P%ﬁ?EESS9§?gﬁg

di 2, furth
 dep e B aie LT mpp aeféfw”%'@é SoetedFa oxi
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rp el e & ReY ﬁo%zm “laigeHES pafFAgh, Hheg ai® d

mg% in gald exit-side vehicle registration plate
[ %g 98 Yransnitted to said information processi ng

apbar &l Ui {RL 0D, PRI E PLLL BOVERILID r8RREEARNTOAN

stored in Sai exi ormat1 on ata when said

P@Eé fa Pt f&ttf’éh &4 Usp 10, et erkscagpashure of

sal ?e passing t rough sald exit toll gate
B4 da W4 PIBL S Ct R A hge 05 h £8T EQDE ﬂBﬁﬂtﬁﬁlng

col ectlng a proper toll fromsaid vehicle

apparatus and stored in said exit information
database, when said departure detection apparatus
detects departure.of said vehicle pagsing through said
exit toll.gate without said automatic toll collection

machine collecting a proper toll from said vehicle

passing through said exit toll gate.

4, A method of operating a vehicle registration
plate archive system, comprising:
obtaining an entrance-gside vehicle registration

plate image which is an image of a vehicle

| registration plate of a vehicle passing through an

entrance gate;
storing said entrance-side vehicle registration
plate image in an entrance information database
provided in an information processing apparatus;
obtalning an exit-side vehicle registration
plate image which is an.image of a vehic}e
registration plate of a vehicle passing through an

exit toll gate;
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passing through said exit toll gate. 15 4. A nethod of
operating a vehicle registration plate archive
system conprising: obtaining an entrance=side vehicle
registration plate inmage which is an imge of a
vehicle registration plate of a vehicle passing

t hrough an 20 entrance gate; storing said
entrance-si de vehicle registratien plate imge in an
entrance infornation database provided in an

exi o1 dBLORRTEI B rugrslPaei Bk Pentht & £ PRaE R  hheny
| 81801 1ROS.Of 2 e@&fg CipESHELIGh PRepLALe BLoddea

cFe*Padsing t roug exi

S&Rréagdsmo?ﬁ #dﬁré{c?géglﬁg hgLEegbon plate

i mage I n an eX| mat i on dat abase provided in

sai d inf QppRL} 9 pEQ§@S§hBQaﬁ@93éﬁ&ésveﬁféléh'ng sai d
entrance-side vehicle 5 registration plate i mage and

S@éel9§kat§bﬁepyshéCiﬁagéeﬂh§t5@iaoaxpta@§denaaﬁlénem
sai d entrance and exit information dat abases;

dek i Bt PEPPoNNELHeE 5ihd fle eXtémSéded Vet £h8ce and exit
registration plate i nage matches with a vehicle 10
registration autbesséadi cated on the entrance-side
vehicle registration plate image. 5. The net hod
accordi ngetersininy dyhatieeei saddi dgit-side vehicle

registration plate image matches with a vehicle

registration number indicated on the entrance-side

vehicle registration plate image.

5. The method according to claim 4, wherein said
exit~gide vehicle registration plate inage is
traﬁsmitted to said information‘processing apparatus
"and stored in said exit information database, in

response to an instruction from an automatic toll

~collection machine configured to collect a toll.

6. The method according to claim 3, wherein said
exit-side wehicle registration plate image is
transmitted to said information progessing apparatus
and stored in said exit information database, when a
departure detection apparatus provided at said exiﬁ
toll gate detects departure of sald vehicle passing
through said exit toll gate wmthout said automatic

toll collection machine ccllectzng a proper toll from



exit-side vehicle registration plate inage is 15
transmtted to said informati on processi ng appar at us
and stored in said exit information database, in
response to an instruction froman automatic tol

col l ection machi ne configured to collect a toll. 20 6.
The nmethod according to claimb5, wherein said
exit-side vehicle registratiop4plate inmage is -
transmtted to said informati on processi ng apparat us
and stored in said exit information database, when a
dephdt vielabe 7 HlnGpPRFARUR PROG BEHTaFOLAi 28Rt 25
toll gate detects departure of said vehicle passing
through said exit toll gate w thout said automatic
toll collection machine collecting a proper toll from
33 said vehicle passing through said exit toll gate.



