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VEHICLE REGISTRATION PLATE ARCHIVE SYSTEM AND METHOD
Or OPERATING THE SAME Background of the Invention 5 Ti al Tnv
n.ion The present invention relates to a vehicle registration plate archive
system and a method of operating the same, more particularly, to a
system and method for archiving images obtained from vehicle 10
registration plates attached to motor vehicles. 2. Description of the
Related. Art In order to obtain images of V&hicle registration plates of
passing vehicles, imaging 15 devices (such as cameras) are often
installed atemtrenge gatesyortickeivspingrgatagcwr/ar evstallgates of
toll roads. The obtained registration plate images are subjected to optical
character recodsitfori IHORIfP EheOTERele ¥ GistFaForF20Rumbers. 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 exihtgg}gggeo%ggngglIytgge%mgncgirggpondences
gistration numbers written onto the toll tickets
ati@mthe vehicle registration plates. As long

The present invention relates to a vehicle
registration plate archive system and a method of
operating the game, more particularly, to a system and
method for archiving images obtained from vehlcle

registration plates attached to motor vehiclies.

> ke d o ! Latad J

In order to obtain images of vehicle
registration plates of passing vehicles, inmaging
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 subjacted te optical ¢haracter
recognition to identify the wvehicle registration
numbers, In a typical toll collection system, the
identified vehicle registration plate numbers are

written onto toll tickets issued at the ticket lssuing

~gate, and toll collectors at exit toll gates manually

check the correspondences between the vehicle
registration numbers written onto the toll fickets and
those they actually look at on the vehicle

registration plates. As long as the inventors'
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knowledge, the vehicle registration plate images are not stored so as to
be searchable later. There are a considerable number of troubles in
collecting tolls due to inappropriate use of the toll 5 road. In one case, a
driver may use a toll road without 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 cannot be appropriately determined, because the
driving distance 10 over which the drier4rives the vehicle on the toll

road cannot be surely determined by the toll collector. Such situation may
odourvi adsase thhta deibdrdbses ¢lyé sdiirdcképafterlireteivingabie solb re
ticket. In another case, a driver may run through_the toll gate 15 without

p&iAg ?ﬁé’ 5815 &iilf-dndtRePEastt 4T AR fAEREronic Toll
Collection (ETG)al n, egtranee, gaie daesinal werk fug o DAgnance

or other reasons, and the toll'to be charged to a vehicle going on the to

roashganinet pe dejermingd at the 20 ey talkoate {Qne apprwachder to11

addressing such troubles is to install a video camera at the ticket issuing
gatea amd/ditthetell gates whichdakes ana agcomdsinsagaes! df theaehtrance
and/or exit of the toll road on video 25 tapes; this allows searching an

I8 gaMRBASSiRG VeRiAE front & blaybhek fhage of the Vidéofaped s 51ng

gate intentionally or accidentally. This may result
in that the toll to be ¢harged to the driver cannot be
appropriately determined, because the driving distance
over which the driver drives the vehicle on the toll
road cannot be surely determined by the tell c¢ollector.
Such situation may ogeur in a case that a driver loses
the toll ticket after receiving the toll ticket. 1In
another case, a driver may run through the teoll gate
without paving the toll. In still another case, a
machine for Electronic Toll Collection (ETC) at an
entrance gate does not work duvue to maintenance or
other reasons, and the toll to be charged to a wvehicle
going on the toll road cannot be determined at the
gxlt toll gate.

One approach for addressing such troubles is to
install a video camera at the ticket issuving 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
vehicle from a playback image of the video tapes.

However, it undesirably takes a long time to search



However, it undesirably takes a long time to search - 3 the
illegally-passing vehicle from the video tape image, because images and
passing vehicles are not associated each other. Japanese Patent
Laid-Open Patent Application 5 No. 2000-315268 discloses an electronic
toll collection machine which is aadi%ioﬁally provided for an ETC system
for recovering accidental errors in electronic toll collection. The disclosed
Blectronie ol tultectionisystemlinclddes: reteiving meéarnsfordDereceiving
vehicle information of a vehicle from which a toll cannot be corrected by
e SfoctioRictole cOMEdidR sYRRMRITOEEssING ficah’ ToRperfaiiing toll
collection processing of the vehicle associated with the vehicle

IRfoNnaton Te&dvEd BY e receipt 15 means; and transmission means for

transmitting the vehicle information of the vehicle after completion. of the
(ol colectbF VAREEEG by IRo FraCbseig mban Soripy Sfhe "

NBvention,20 Fibadinents dldhe Riesent lyanionprogde a vehicle

registration plate archive system for facilitating searching a desired
~ehicle fromy, vehicles, going 0n-a 1ol road; « 4.08¢€ agpgetefithepresent

invention provides

an ETC system for recovering accidental errors in
electronic toll collecticn. The disclosed electronic
toll collection system includes: receiving means for
receiving vehicle information of a vehicle from which
a toll cannot be corrected by the electrenic tell
collection system; processing means for performing
toll collection processing of the vehicle associated
with the wvehicle 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
Embodiments of the present invention provide a
vehicle registration plate archive system for
facilitating searching a desired vehicle from vehicles

going on a toll road.
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a vehicle registration plate archive system comprising: an exit-side
vehicle registration plate imaging device provided at an exit toll gate to
obtain an exit-side 5 vehicle registration plate image which is an image of
a vehicle registration plate of a vehicle passing through said exit toll gate,
an exit monitoring apparatus monitoring and controlling said exit-side
vehicle registration plate imaging device; an entrance-side 10 vehicle
registration plate imaging device provided at an entrance gate to obtain
an entrance&ide vehielet réyistiatforrplateiage Whichlis aniiagedsia
vehicle registration plate of a vehicle passing through said entrance gate,
far’ Ehtr&nice MORISIRG apParatds' 15 rdmitorihg ahtPaHtrotitig $did - 9 °
entrance-side vehic!}e, rg%istration gglateC i.maging devicel;ﬁan information
a&o@é%@m& éSSak‘éﬁuslg nécted With“Said exit and “entrance Monitor r(fg(j3
pajpcpwaz{%t.elajt?e vhere &%%'dt'c&‘i‘irﬁ%%“é’é‘.SJSCS%%B%F)B%@% includes: an
exit 20 information database storing said exit-side vehicle registration

Rlateimage; an entrance information (database storing said enfrancessidg

vehicle registration plate image; and a processing unit adapted to search
-5aid exit-sidevehicle registration plate 25 imagesng said entranee-sidesh

vehicle registration plate - 5 image for determining whether said exit-side
aehitlexit toll gate, an exit monitoring apparatus
monitoring and controlling said exit-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
nonitoring and controlling sald entrance-side vehicle
registration plate imaging device; an information
processing apparatus connected with said exit and
entrance monitoring apparatuses, wherein said
information processing apparatus includes: an exit
information database storing said exit-side wvehicle
registration plate image; an entrance information
database storing said entrance—side_vehicie
registration plate image; and a processing unit adapted
to search said exit-side vehicle registration plate

image and said entrance-side vehicle registration plate
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registration plate image matches with a vehicle registration number
indicated on the entrance-side vehicle registration plate image and an
automatic toll 5 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 monitgrir%g apparatus and said exit-side
vehicle registration plate imaging device, and wherein said 10 exit-side
vehicle registration plate image is transmitted to said information
iHeBEsdiRg apBarid HhFsugR i ekit PRoritofing appardtud ahdstéred
in said exit information database, in response to an instruction from said

LaRomatic toiPColRelioh 151maGhina EAR Sftefhatd adpd&t ofthé present

Avention, provides,a,methed c%f operating a ‘c’%@‘:'&n@g istration ;plate
argﬁlve systlem, comprising: o ltalnlng an entrance-side veﬁlcﬁe

Jegistration plate image whieh is 20 ap image,of a.yehicle registratiqn. - |

plate of a vehicle passing through an entrance gate; storing said
&ntrancesside yehicleegistralionplatedmagedn ap; engange giermaion

database provided in an information processing apparatus; obtaining an
Exitr25;sidevehicle: ragisiration plate image:which is andmagecnt of @
vehicle registration plate of a vehicle passing

toll collection machine is connected with saild exit
monitoring apparatus and sald exit-side wvehicle
registration plate Iimaging device, and wherein said
exit-side vehicle registration plate image is
ftransmitted to said information processing apparatus
through said exit monitoring apparatus and stored in
said exit information database, in response to an
instruction from saild automatic tell collection
machine.

An alternate aspect of the present invention
provides a method of coperating a vehilcle registration
plate archive system, comprising: obtaining an
entrance-side vehicle registration plate image which is
an image of a vehicle registration plate of & vehicle
passing through an entrance gate; storing said
@ntrancg—side vehicle registration plate image in an
entrance information database procvided in an

information processing apparatus; obtaining an exit-

side vehicle registration plate image which is an image
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through an exit toll gate; storing said exit-side vehicle registration plate
image in an exit information database provided in said information 5
processing apparatus; searching said entrance-side vehicle registration
plate image and said exit-side $ehdeleregistration plate image from said
entrance and exit information databases; determining whether said
exit-side vehicle registration plate image 10 matches with a vehicle
aégistration pumberdidicatetion the @ntrande-sideevehicle registratian
plate image, wherein said exit-side vehicle registration plate image is
Gferatsitted o S&ittinfomatien Procedsing e pafatts ahd stéredtin said

exit information 15 database, in response to an instruction from an

iltomhtic 16Pcdilettion Padhifié Sonfig@edtd Edtetta toll. - 7 - . Brief

jDescription of the Prawings Fig. 1 shaws a configuration, of g vehicle
registration plate archive syStem according to the 5 present imvention:;

102 SHOWS d;g%%ﬁ%t?ﬁ‘&% 0%%%?9}@9% Jdofoymaion gatabage,and - 8

Fig. 3 shows data contents of an exit information database.

vehicle registration plate image and said exit-side

vehicle registration plate image from said entrance

and exit information databases; determining whether
said exit-side vehicle registration plate image
matches with a vehicle registration number indicated
on the entrance-side vehicle registration plate image,
wherein sald exit-side vehicle registration plate
image 1s transmitted to saild information processing
apparatus and stored in sald exit information
database, in response to an instruction from an
automatic toll collection machine configured to

collect & toll.



Description of Preferred Embodiments 5 Preferred embodiments of a
vehicle registration plate archive system and a method of operating the
same according to the present invention will be described below with
reference to the attached drawings.710-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 ticket issuing gate) of a toll road. The
15 entrance gate system is provided with a vehicle classification
apparatus 6, FFéRifrtie R BbRCRpFAraties PHRBARSSFce-side vehicle
registratiog . plate imaging device 10, and an automatic ticket issuing
machine 12" q’helve?ﬁ’c%’%laf’ssﬁﬁﬁﬁéﬁ SH%apparatis 67 dEftfes e type of
each vehicle passing through the entrance gate along the approaching
Rooton 3t FF oRbple, The VEhRie SHeSHCARon SppARIS 6 s
5 %@gﬂl@@%@g&k}g target vehicle is classif_ied as a "Iarge"_ vehi_cle or

a 25 "small" vehicle, and so on. The entrance-side vehicle registration
plate imaging, deyice 19,abtains.an-image, of the-vehiclefegistration plate
of each vehicle - 9 The automatic ticket issuing machine 12 is installed
infermation database; and



next to the entrance-side vehicle registration plate imaging device 10 to
deliver a toll ticket to the driver of each vehicle. The automatic ticket
issuing 5 machine 12 is connected with the entrance-side vehicle
registration plate imaging device 10 through a communication line 20.
The departure detection apparatus 8 is additionally installed, which
detects the departure of each vehicle after the reception of 10 the toll
ticket. An entrance monitoring office 14 i located next to the entrance
gate. Provided in the entrance monitoring office 14 is an entrance
monitoring pagel 31851 be enange moritoning panekis esxdannected to
15 the automatic ticket issuing machine 12 and the entrance-side vehicle
registrationtplate idtelgiig: ddevice 10 through communication lines 22 and
24, respectively. The entrance monitoring panel 18 is used to monitor
and control the operations of the 20 automatic ticket issuing machine 12

and the entrance. side yehicle feoistratan. plaie gamiag dewics 10. An
information processmgp apparatus 16 is provided separately from the
entrance mppitewng fficanbé ik nfermation preadssirg apgaratusa 1@ isn

25 connected with the entrance monitoring panel 18 through a
cematunicationiline 26/ #t descriplion istHePGvears oP g tdlkgdteg the
same according to the present invention will be-

described below with reference to the attached
drawings.

Fig. 1 shows a configuration ¢f 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 toll road. The
entrance gate system is provided with a vehicle
classification apparatus 6, a departure detection
apparatus 8, an entrance~-side vehicle reglstration
plate imaging device 10, and an automatic ticket
issuing machine 12. The vehicle classification
apparatus 6 identifies the type of each vehicle
passing through the entrance gate along the
approaching direction 4. For example, the vehicle
classification apparatus 6 determines whether the
target vehicle is classified as a "large” vehicle or 4
"gmall" vehicle, and so on. The entrance-side vehicle
registration plate imaging device 10 obtains an image

of the vehicle registration plate of each vehicle.
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- 10 system provided at an exit toll gate of the toll road. The toll gate
system is provided with a vehicle classification apparatus 28, a gate arm
mechanism 30, a departure detection apparatus 32, and an exit-side 5
vehicle registration plate imaging device 34. The vehicle classification
apparatus 28 identifies the type of each vehicle going on the exit lane
along the approaching direction 4. For example, the vehicle classification
apparatus 28 determines whether the-10starget vehicle is classified as a
“large" vehicle or a "small" vehicle. The exit-side vehicle registration plate

imaging deyice 3A.oRtains.an image atthg. vehicle regisyation,plate oty
each vehicle. The automatic toll collection machine 36 is installed next 15
toheexilcside yebiclertagisiratipaglatenmapingr devise B4itbmollpdtahe
toll from the driver of each vehicle. The automatic toll collection machine
3614 contiedetivith e &at-sideé Vepiclerdypstratibh ciate Fradifi§
device 34 through a communjcation line 20 42. The gate, ar. echanism
: h eVl T Lkt

3G BICERS tReé sEitfiflg OF BhEh Vehidi8 TntiPih Ve of the
p@Q@ﬂ'yn%%thfsto%pmee@%@_%ftwm?t%ﬂ@nm@wéBgi detegtsnther e

departure of each vehicle passing through the exit toll gate. The
depayiuedetedionappeatigbi 34 isieannesterkitothe awtomatic toll

collection
communication line 20. The departure detection
apparatus 8 is additionally installed, which detects
the departure of each vehicle after the reception 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 fto
the automatic ticket issuing machine 12 and the
entrance-side 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 operations of the
automatic ticket issuing machine 12 and the entrance-
side vehicle regigtration plate imaging device 10,

An information processing apparatus 16 is
provided separately from the entrance monitoring
office 14. The information processing apparatus 16 is
connected with the entrance monitoring panel 18
through & communicatlon line 26,

A description is then given of a toll gate
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machine 36 through a communication line 47. An exit monitoring office 38
is provided next - 11 to the toll gate. An exit monitoring panel 40 is

placed in the exit monitoring office 38. The exit monitoring panel 40 is
connected to the automatic toll collection machine 36 and the exit-side
vehicle 5 registration plate imaging device 34 through communication
lines 44 and 46, respectively. The exit monitoring panel 40 is used to
monitor and control the operations ofthefutomatic toll collection machine
36 and the exit-side vehicle registration plate imaging 10 device 34. The

exi} menitosing:panek 4@ is eanrecied twan igfotmation phecessing road.
apparatus 16 through a communication line 48. The information
pPbeessingl appératsy 16 ¢mclddean ehttafdcentdrniativhbdataBase 15
16a, an exit information database 16b and a processing unit 16¢. Fig3%,

shofe tatd EAMtbAR GRRBEhARCE Sinfdnthitibn datdbdse s The
entrance | sgﬂatiP&Qéﬁb%%tiealp%ﬁtgr&%e@ﬁncsﬂefomagg@éosf%e

eac vehicle therein. er words, the entrance information SO is
oeprrated farapchivehicle gopmuen: thedeliiwaddthe eatrance The

information 50 includes an identification number 50a, an entrance-side
vebitiazle classification apparatus 28 identifies the
type of each vehlcle going on the exit lane along the
approaching direction 4. For exanple, the vehicle
clagsification apparatus 28 determines whether the
target vehicle is classified as a "large" vehicle or a
memall™ vehicle. The exit-side vehicle registration
plate imaging device 34robtains 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
connected with the exit-side vehicle registration
plate imaging device 34 through a communilcation line
47, The gate arm mechanism 30 blocks the starting of
each vehicle until the driver of the vehicle properly
pays the toll. The departure detecticon apparatus 32
‘detects the departure of each vehicle passing through
the exit toll gate. The departure detection apparatus
32 ig connected to the automatic toll collection
machine 36 through a communication line 47.

An exit monitoring office 38 is provided next
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registration plate image 50b, vehicle type data 50c, 25 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 -
12 entrance information database 16a is prepared in a high speed large
capacity magnetic storage device. The identification number 50a is
assigned to each passing vehicle and used to identify the 5 entrance-side
vehicle registration plate image 50b as1gescribed below. The processing
unit 16¢ of the information processing apparatus 16 assigns the

|den catlon umb r 50a jq the entra cerside ve hlcle registratian.plate
maggn §Ob an s?o?és theifb |dent|f|ca |on%num it 504 | E%hg %n(t%nce

infrmation, databage l6axha prefergdaniodiment, thenideatification
number 50a may include the vehicle registration plate number obtained
hy opticat icharpetee iecoynitiorcofhthe entdinte-sidesvehidlerddt ic toll
registration plate image Sob, for facilitating the searching of the

R hARGHHDATHURSETSY, 36 apn dltdihatfe é%b%ﬂﬁﬁeﬁ’teﬂfeclﬂéntlflcatlon

mber 50 .may b randoml -determined nymb ntrance-side
\lfghqcle reglsf“rgf1 off g% grfg 5 b‘l}sl‘s:ﬁl %%ggﬁdra%m% tained by

%@9&@919&&ta%aﬁhlfﬁ]@i%@atwdolat@,ofge%ye@e@v@me The exit
monitoring panel 40 is used to monitor and Eontrdl the
operations of the automatic toll collecticn machine 36
and the exit-side vehicle registration plate imaging
device 34.

The exit monitoring panel 46 is connected to an
information processing apparatus 16 through a
communication line 48, The information progessing
apparatus 16 includes an entrance information-database
16a, an exit information database 16b and a processing
unit 1léc.

Fig. 2 shows data contents of the entrance
information database 16a. The entrance information
database 16a steores entrance information 50 for each
vehicle therein. 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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entrance-side vehicle registration plate imaging device 10. The
entrance-side vehicle registration plate image Sob is transmitted to the
entrance 25 monitoring panel 18 through the communication line 24, and
then stored in the entrance information database 16a of the information
processing apparatus 16 after - 13 being transmitted to the information
processing apparatus 16 through the communication line 26. The vehicle
type data 50c indicate the type of each ¥ehicle identified by the vehicle
classification 5 apparatus 6. The vehicle type data 50c are transmitted
fram the vehigle plassification Appasatys 165t0 the spiespatie ticket issuing
machine 12 through the communication line 23, and then stored in the
ehgtanse énfarmatioredatabase i parefien bbing 10twatreittdd Y6 fife:
information processing apparatus 16 through the communication line 22

and the ePpanEE SABAEGTG paTIETRE enflandé iftdimdg fihe data

50d indicate, the time when the entrance:sid pliglgir gisjation 15 plate
E
SRARInPER A 10 B Jé%qlﬁeae%?ralﬁggfgideovgh%e regigtration plate image

- si0b: Thefndragee Jingoming tmgdata 50d ésmtransmidied:ie fie entance

monitoring panel 18 through the communication line 24, and then stored
dr therebtsancesibiormatininedatabasss sing unit 16c of the

information processing apparatus 16 assigns the
identification number 50a to the entrance-side vehicle
registration plate image 50b and stores the

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 recogniﬁion 6f 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 transmitted to the entrance
monitoring panel 18 through the communication line 24,
and then stored in the entrance information database

16a of the information processing apparatus 16 after



20 16a after being transmitted to the information processing apparatus 16
through the communication line 26. In an alternative embodiment, the
entrance incoming time data SOd may be transmitted from the
entrance-side vehicle registration plate imaging 25 device 10 to the
automatic ticket issuing machine 12 through the communication line 20,
to the entrance monitoring panel 18 through the communication line 22, -
14 and to the information processing-apparatus 16 through the
communication line 26, and then stored in the entrance information

Jotabase Lea, The (ol foke repevig eshiLdaiao0s3 Indlate hether

Fioth tgﬁ?if:‘ﬁérﬁs received by the driver from the automatic ticket
issing maghines 12, Tha giepandre-daiacionanpasatus fnis coanected to

the automatic ticket issuing machine 12 through the communication line
25. When thesdapssture detagtion dQtappafatus Bdietadts thd defamsrecof
the vehicle without the driver receivin%the toll ticket, the automatic Iii;c,ket

isauthg Helbhines12 gendrafde theltdll HeketiRRAiGhy R3aF A5G

0
e AL LI SITECRUE Mg ol 19 ket
compynicationsing. 22 The tQlLficket seceiWng Iesuldata 0giparatus
6 to the automatic ticket issuing machine 12 through
the communication line 23, and then stored in the
entrance information database 16a after being
transmitted to the information processing apparatus 16
through the commonication line 22 and the entrance
monitoring panel 18.

The entrance incoming time data 50d indicate
the time when the entrance-side vehicle registration
plate imaging device 10 takes the entrance-side
vehicle registration plate image 5Cb. The entrance
incoming time data 50d is transmitted to the entrance
monitoring panel 18 through the communication line 24,
and then stored in the entrance information database
16a after being transmitted 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-gide vehicle registration plate imaging
device 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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transmitted to the information processing apparatus 16 through the
communication line 26 and stored in the 20 entrance information database
16a. The ETC detection data 50f indicate whether or not the ETC system
has successfully” recognized the passage of the vehicle at the
entrancegate, 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
through the entrance gate of the toll-todd when the ETC system does not
normally operate for - 15 maintenance or other reasons, for example, the

adtomatic ticket issyingamashingie-sarsmits therd=EG tdatettiontdatasnf
to the entrance monitoring panel 18 through the communication line 22,

th indicate thatSstheaarget vehitfo isaisd nohRallysdatsefdisy thBsETC

system. Furthermore, the ETC detection g%ta 50f are transmitted to the
iSRRG protRETiAG LpPaf#béR8%trafdh the communication line 26,

and then storeq in, {he entrance nfrmation datahase 16 J0sthe

entrance system operation data 50g indicate whether or not the

fespestive sysiensdgovidedat the witmnce gate:ofithe dek: sdackromally
operate. In a case that a specific system at the entrance gate does not
wioek dué te maimenatbe or bthen addsonsivtienta 16 s2hide pasdeste

through the entrance gate, for example, ]
12. The departure detection apparatus 8 is connected

to the automatic ticket issuing machine 12 through the
communication line 25. When the departure detection
apparatus 8 detects the departure of the vehicle
without the driver receiving the toll ticket, the
automatic ticket issuing machine 12 generates the toll
ticket receiving result datz 50e to indicate that the
toll ticket is not raceived, 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 infermation processing apparatus 16
through the communication line 26 and stored in the
entrance information database l6a.

The ETC detection data 50f indicate whether or
not the ETC system has successfully: recognized the
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
wnit passes through the entrance gate of the toll road

when the ETC system does not normally operate for
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the automatic ticket issuing machine 12 transmits the entrance system
operation data 509 to the entrance monitoring panel 18 through the
communication line 22, to indicate that the specific system does not
normally 20 operate. Furthermore, the entrance system operation data
50g are transmitted to the information processing apparatus 16 through
the communication line 26, and then stored in the entrance information
database 16a The entrance informatien B8 is prepared for 25 each vehicle
in the entrance information database 16a, and various data related to

epchvebicle ate searghable framdhe entragee infarpation dagabase 16a.

- 16 When the identification number 50a and/or the entrance-side vehicle
registatian platd image 5Qkis sgsignateichas a searcihnguerysfothe ETC
example, the processing unit 16c of the information processing 5

apphetld a8 sbatehetMhie Mehidketypridaa Soc MABLEFIRE RBsfingt ®

time data 50d, the toll ticket receiving result data,50e, the. ETC detectjon
daiE 88F Antitfie SREFARESE g?s?téﬁpor?érﬁﬁor% %atathgi,r\lN i agﬁe That

asgaciated with the, designated identification AymBer 40 608 apd/ame rrc

entrance-side vehicle registration plate image 50b in the entrance
infervatian detabesertbsx clhechse pirthedertrnte dnforrmatiors 5@ wilk be
described later.

transmitted to the information processing apparatus 16
through the communication line 26, and then stored in
the entrance information database 16a.

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 passes through the entrance gate, for example,
the auvtomatic ticket issuing machine 12 transmits the
entrance system operation data 50g to the entrance
monitoring panel 18 through the communication line 22,
to indicate that the specific aystem does not normally
operate. Furthermore, the entrance system operation

data 50g are transmitted to the information processing

apparatus 16 through the communication line 26, and

"+hen stored ipn the entrance information database 16a.

The entrance information 50 is prepared for
each vehicle in the entrance information database 16a,
and various data related to esch vehicle are

searchable from the entrance information database 16a.
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Fig. 3 shows data contents of the exit 15 information database 16b. The
exit information database 16b stores exit information 52 of each vehicle
therein. In other words, the exit information 52 is prepared for each
vehicle. The exit information 52 includes an identification number 52a, an
exit-side 20 vehicle registration plate image 52b, vehicle type data 52c,
exit outgoing time data 52d, toll collection result data 52e, ETC detection
data 52f, and exit system operation datd 62¢. In one embodiment, the
exit information database 16b is prepared in a high 25 speed large
CRRaGmagnelis, storage. de e nhiividlentfication ausbertba is
assigned to each passing vehicle and used to identify the exit 17 side
vehiclearegistration plate imhge 52piastdedetibad Mialbw. The ProceRing®
unit 16c of the information processing apparatus 16 asrfi ns the

ikl atore Auiibet 52936 tHe BREEkte Vehicl& Y&t &tion Hkte 5
image 52b and stores the identification, r.82a | it.| ation
iR ek b e denficalion upbeRIaa iy s edLinlony

i
eferréd embodiment, the identification number 52a

mayincludg stheyvehicle registration platespurebernehiainedabys character
recognition of the exit-side vehicle 10 registration plate image 52b, for
fagiltating:thei searchrof the idendificationduumisédres 2 Yt ahicket
receiving result data 50e, the ETC detection data 50f
and the entrance system operation data 50g, which are
associated with the designated identification number
50a and/or entrance-side vehicle registration plate
image 50b in the entrance informatlon 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, 1In other words, the exit information
52 is prepared for each vehicle. The exit information
52 includes an identification number 523, an exit-side

vehicle registration plate image 32Zb, vehicle type

_data 52¢, exlt outgoing time data 52d, toll collection

result data 52e, ETC detection data 52f, and exit
system operation data 52¢g. In -one embodiment, the
exit information database 16b is prepared in a high
speed large capacity magnetic storage daevice.

The identification number 52a 1s assigned to

each passing vehic¢le and used to identify the exit-
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alternative embodiment, the identification number 52a may be a
randomly-determined number. The exit-side vehicle registration plate
image 15 52b is still image data obtained by imaging 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 20 the communication
line 46, and then stored in the exit infarmagion database 16b after being
transmitted to the information processing apparatus 16 through the

communication.line 48, The vehicle type data,52c indicaie t
tHENhidiE |&éﬁ”§tﬁieﬁeﬁ§/&t?:%arvaee‘fwf‘c?él cé%gi%gatligﬁa %%pgge%tugggg'%%g o

veluglg,ypedata g?e a4 frapsmittedkframdthe vehicle glassifigationon
apparatus - 18 28 to the automatic ticket issuing machine 36 through the
camotsication liepth; ainasthed stored gm thetdodt infenhatidredathbase
16b after being transmitted to the information processing apparatus 16

tHrOEgIe thed8 2ot itiGation! fires44.8nd the EXiF niutitbrihg PanePad late

DT S e B S T

registrationplatedmage 52k, ThHeen- 4409188 Mgy a preferred
embodiment, the identification number 52a may include
the vehicle registration plate number obtained by
character recognition of the exit-side vehicle
registration plate image 52Zb, for facilitating the
scarch of the identification number 52a. In an
alternative embodiment, thé identification number 52a
may be a randemly-determined number.

The exit-side vehicle ragistration plate image
52b is still image data obtained by imgging of the
vehicle registratien 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 1é through the
communication line 48,

The vehicle type data 52¢ indicate the type of
the vehicle identified by the vehicle classification
apparatug 28. The vehicle type data 52¢ are

transmitted from the vehicle classification apparatus
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10 data 52d 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. In an alternative 15 embodiment, The
exit outgoing time data 52d may be transmitted from the exit-side vehicle
registration plate imaging device 34 to the automatic toll collection
machine 36 through the communicatiort Bne 42, to the exit monitoring
panel 40 through the 20 communication line 44, and to the information -
processing apparaus 1 6dhrughdhe tommunjcatiorhlines 436and tergh
stored in the exit information database 16b. The toll collection result data
52e inckicate nd5 whititer it o agdrhale 8l EdiREdEN Miachife 361t

properly corrects the toll from the driver. The departure detectjo
ISR IR G HERRARONAE - 10 RORARC I TR e

I co?l%%ﬂl&n machine 36

rough the communication.line; 4.7, \When the depariiredeteciiont e
%ﬁa?‘é u€°ﬁn Sétie%l%% tﬁ%ebd%eparturg of % vehicle without the driver

apRRRratehRaYNg thastalld then autoenaticitoll molteiction imachine 86 40 .
generates the toll collection result data 52e to indicate that the driver
does not ptyethe xdlt appropeiaredy, takge data 52d indicate the

time when the exit-side vehicle registration plate
imaging device 34 takes the exit-side vehicle
registration plate image 52b. The exit cutgoing time
data 52d 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. In an alternative
embodiment, The exit outgoiny time data 52d may be
transmitted from the exit-side vehicle registration
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 5Ze lndicate
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
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transmits the toll collection result data 52e to the exit monitoring panel 40
through the communication 10 line 44. The toll collection result data 52e is
transmitted to the information processing apparatus 16 through the
communication line 48, and stored in the exit information database 16b.
The ETC detection data 52f indicate whether or 15 not the ETC system
has recognized the passage of the vehicle at the exit toll gate, when the
vehicle is provided with an on-board ET{3sunit. In a case that the target
vehicle with the on-board ETC unit passing through the exit toll gate of

% lyged whenthe A0 FLEysiem flors hot samalbcansraigdue (o

maintenance or other reasons, the automatic toll collection machine 36
tragmamits the £l detegiion data waino theeexitmonitonrg panelctdion
through the communication line 42, to indicate that the target 25 vehicle is
nop nermaalisdatactéelt Fatthetimered oied BTy Getebtidh Battesriate

transmitted to the information processin paratus 16 through the -
CBHﬁﬁﬁﬁﬁ&aﬁ&?lir‘i&”&é’,%oaﬁ%ﬁoﬁﬁeﬁt%? e BRY Jir?f%rr%qéﬁor% g}a‘oaé(ée

190, The e Systein apaalian aja a2e fdicala viher 9k aqt ke
respective systems provided at the 5 exit toll gate of the toll road normally
opgatecllection result data 52e to indicate that the
driver does not pay the toll appropriately, and-
transmits the toll collection result data 52e to the
exit monitoring panel 40 through the communication
line 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 or
not the ETC system has recognized the pagsage 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
ETC system does not normally operate due to
maintenance or other reagons, the automatic toll
¢ollection 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 tramsmitted to the

information processing apparatus 16 through the
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a case that a specific system at the exit toll gate does not work due to
maintenance or other reasons when the vehicle passes through the exit
toll gate, for example, the automatic toll collection machine 36 10
transmits the exit system operation data 52g to the exit monitoring panel
40 through the communication line 44, to indicate that the specific system
does not normally operate. Furthermore, the exit system operation data
52g is transmitted to the information 15 pPocessing apparatus 16 through
the communication line 48, and then stored in the exit information
datahase t6h.ithe exit infasnation52 iszpreparedsfidr Baclihsehicld fn the
exit information database 16b, and 20 various data related to each
véhithe aretsesrciabia fiod® tHebexit information database 16b. When the

identification number 52a and/or the exit-side vghicle .r. |str \{ '
|mage52b iStfe {feé?‘%%% Feearkh qukery, thcg:}:roce (?hg lr%t??gc of the

"ﬁﬁé‘% qn 23 pﬁ%?sﬁi{‘@ %@%1%5%?’ shexteveiicda dpeadatahe

52c, the exit outgoing time data 52d, the toll collection result data 52e, the

Edf detestion gatee5 1 2hantothe exitzsysteornpéfationmata §2g, In
which are associated with the identification number 52a and/or. the
enit-sideevetliald regispatdf pruts ¥Rhge 52b ifhe exit toll gate

does not work due to maintenance or other reasons when
the vehicle passes through the exit toll gate, for
example, the automatic toll collection machine 36
transmits the exit system operation data 52g to the
exit monitoring panel 40 through the communication
line 44, to indicate that the specific system does not
normally operate. Furthérmore, the exit system
operation data 52g is transmitted to the information
processing apparatus 16 through the communication line
48, and then stored in the exit information database
l1eh,

The exit information 52 is prepared for each
vehicle in the exit information database 16b, and
various data related to each 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
$2¢, the exit outgoing time data 52d, the toll

collaction result data 52e, the ETC detection data 52f
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the exit information database 16b. The use of the 5 exit information 52 will
be described below. A description is then given of the search conducted
on the entrance information 50 and the exit information 52 in the
following. The example described below is directed to a case that a target
10 vehicle passes through the entrance gate of the toll road after the
driver intentionally or accidentally fails to receive the toll ticket from the
automatic ticket issuing machine 12- At the-entrance gate, the
entrance-side vehicle registration plate imaging 15 device 10 takes an

entranse:side vehicls iegistiation,, plate image, 50 of thertaraet yebicle.
This is followed by generating an identification number SOa, vehicle type
dafadcs eplrange. incoming dimetdatasd; doll icket eeceiving sesiitodata
50e, ETC detection 20 data 50f and entrance system operation data 509
for ethexalges Vehicks Thelgeneratbs teak LRAUERE the SB@AHIcARBn 10

number50a,,thevehic|§_t edagaSOc, tggbentr ce in%%migg t'ngleedata
SHE thE t ﬁ%?rféﬁé&%g RRORTAES SO t‘hea@f& détéction data 50f
25 2pd he enirance sysiem, qperation data-30g) ae stored in the
entrance information database 16a. When the target vehicle passes
through the e¥itsc22 dell gateiafterngoaingtiveughothettak reaaeh thghexit-
conducted on the entrance information 50 and the-exit
information 52 in the following. The example
described below is directed to & case that a target
vehicle passes through the entrance gate of the toll
road after the driver intentionally or accidentally
fails to receive the toll ticket from the automatic
ticket issuing machine 12. At the entrance gate, the
entrance-side vehicle registration plate imaging
device 10 takes an entrance-gide vehicle registration
plate image 50b of the target vehicle. This is
followed by generating an identification number 50a,
vehicle type data 50c¢, entrance incoming time data 50d,
toll ticket receiving result data 50e, BETC detection
data 50f and entrance system operation data 50g for
the target vehicle. The generated data (including the
identification number 50a, the vehitle type data 50c,
the entrance inComiﬂg'tiﬁé'data,SOd, the toll ticket
receiving result data 50e, the ETC detection data 50f
and the entrance system operation data 50g) are stored
in the entrance information database l6a.

When the target vehicle passes through the exit
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side vehicle registration plate imaging device 34 takes an exit-side
vehicle registration plate image 52b of the target vehicle. This is followed
by 5 generating an identification number 52a, vehicle type data 52c, exit
outgoing time data 52d, toll collection result data 52e, ETC detection data
52f and exit system operation data 52g for the target vehicle, and storing
these data in the exit information database 10 16b. What may happen is
that the target vehicle is prohibited te pass through the exit toll gate by a
toll collector, since the driver of the target vehicle does not receive a toll

ticket frgm.the autgmagig R ickrtissyingrnaching 12 24 the, entiancexit-
gate. In” such case, the toll is taken from the driver in the procedure as
follaws viindtca stafbmesther id the elikimonitowEng. officke38. operddes the
exit monitoring panel 40, and 20 thereby accesses the information

frobessing appatatad 46 (§ ebarhans akisidetdmBle e gikfatdi fate

et oh et 6 A5ing AAGE 34 rarh e it oo Hitabase
o & mantor (not showiry ofthe oot
MEAHOIFI-parRe 40. dnsearthingthae data 52d, toll collaction
result data 52e, ETC detection data 52f and exit
system operation data 52g for the target vehicle, and
storing thesé data in the exit information databasge
1éb.

What may happen is that the target vehicle is
prohibited to pass through the exit toll gate by a
toll collector, since the driver of the target vehicle
does not receive a toll ticket from the automatic
ticket issuing machine 12 at the entrance gate., In
such cage, 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
thereby accesses the information processing apparatus
16 to gearch the exit-side vehicle registration plate

image 52b of the target vehicle obtained by the exit~

" gide vehlicle reglstration plate imaging device 34 from .

the exit information database 16b. This allows the
staff member to check the searched exit~side vehicle
registration plate image 52b on a monitor (not shown})

of the exit monitoring panel 40. In searching the
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- 23 exit-side vehicle registration plate image 52b, the identification
number 52a, the vehicle type data 52c or the exit outgoing time data 52d
may be used as a search query. 5 One issue is that determining the toll to
be charged to the driver requires determining the entrance gate through

which the target vehicle has passed. Accordingly, the staff member

operates the exit monitoring panel 40, and thereby accesses the 10
information processing apparatus 16 to 8&areh the entrance-side vehicle
registration plate image 50b of the target vehicle obtained by the
epirapcg-side vehica registiatiopnlatedmagingrdevieaa 3@ frombtheche
entrance information database 16a. This allows the 15 staff member to
chéek thef searched entrahee-sitea velible registrafion piene irdadge 568 ®n
a monitor (not shown) of the exit monitoring panel 40. In searching the
ﬁraﬁ%é—sﬁ@%ﬁél@%@%ﬁaﬁ&ﬁ‘%lﬁ@ﬁﬁa%’ggoﬁfaﬁhﬁﬁeﬂﬁfﬁ%tiaﬁ a
numberhSOaﬁ the vehicle type data 20 50c or the exit outgoing time data
5%%arﬁgy belsetas a search guery. An example of the search procedure

will be desgiibedda the fallowing: Iy this exampleg theve--rddantifisatien

numbers 50a and 52a are defined as the 25 vehicle registration plate
neindheye fhe stafhmettbierer requires determining the

entrance gate through which the targef vehicle has
passed. Accordingly, the staff member operates the
exit monitering panel 40, and thereby accesses the
information processing apparatus 16 to search the
entrance-side vehicle registration plate image 50b of
the target vehicle obtained by the entrance-side
vehicle registration plate imaging device 10 from the
entrance information database lé6a. This allows the
staff member to check the gearched entrance-side
vehicle registration plate image 50b on a monitor (not
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
50c or the exit outgoing time data 50d may be used as
a ssarch query.

An example of the search prdcedure will be
described in the Ffollowing. 1In this example, the
identificaticn numbers 50a and 52a are defined ag the
vehicle registration plate number. The staff member
searches the exit-side vehicle registration plate

image 52b, and confirms the vehicle registration plate



searches the exit-side vehicle registration plate image 52b, and confirms
the vehicle registration plate - 24 number of the target vehicle. This is
followed by conducting a search on the entrance information database
16a by using the identification number 50a assigned to the entrance-side
vehicle registration 5 plate image 50b as a search query. Let us consider
a case when the vehicle registration plate number of the target vehicle is
"5379", the identification number 50a-askigned to the entrance-side
vehicle registration plate image 52b is also "5379", and the vehicle 10
registationplateaumber anvaliy eorfirmat fremithe fexit-sided/ehicle
registration plate image 52b is also "5379". In response to the number
"§TAI sl inpait dRethehstafh nidhthardsrihe Seatch §FE biAsing an
ir%f)ut device (not shown), the processing upit 16c 15,searchesbthe
eMErhRRE Fohbidhs6 Ralifg Hheid’e%%ﬁgét hRURBE: BOT8F53787

et _ , AL
J?Z%é 15! nge flommRliandatabase 16anTiis b PUgHed Pyt on

e exit-side ve registration plate image 52b and the
epirapee-siteehiap ragiskatian 2@ plaje 4ngge SObtofike searchadr &

entrance information 50 on a monitor (not shown). This allows comparing
thie entramcesidearitedxitdide Vet ryistamion Lglhe magesBoblarfde
52b. Additionally, otherdata of . e .

target vehicle isg "5379", the identification number
50a assigned to the entrance-side vehicle registration
plate image 52b is also "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 "537%" being input
by the staff member as the ssarch guery by using an
input device {(not shown), the processing unit 1léc

" gearches the entrance information 50 ﬁaving an
identification number 50a of "5379" from the entrance
information database 16a. This is followed by
displaying the exit-side vehicle registration plate
iﬁage 52b and the entrance-side 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 52b., Additienally, 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 detection data 50f
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the searched entrance information 50 associated with 25 the target
vehicle (the vehicle type data 50c, the entrance incoming time data 50d,
the toll ticket receiving result data 50e, the ETC detection data 50f - 25
and the entrance system operation data SOg) may be also displayed on
the monitor. When the entrance-side vehicle registration plate image 50b
is determined to match the exit-side 5 vehicle registration plate image
52b, this allows identifying the entrance g&te(or the ticket issuing gate)
through which the target vehicle has passed. In this case, the toll is

chargetlio the drvacef thestasgetomwhicie alter apprapdatgly deigrmiaing
the 10 toll on the basis of the identified entrance gate. The identification of
thie emtrabicerdatEds achiebed ouding ¥he entrance system operation

data 50g of the searched entrance infgermatng\;‘S . The entr ncets%/stem
operation d&B0§AFe DREBHHE Sorfetated With (Re 1B deritrartaside

vgaiglceereg ‘dlion plate image 50b.ip Jhesentianee infogrpation 30 ot e
target vehicle, and this enables identifying the entrance gate through

whigh thedatgef vebiela:has ppsseck Ardhys degeribeghthe sysiem:of this
20 embodiment helps determining the entrance gate through which each
vehieetidypasethregardiespcewhather ¢gor the ticket 1ssuing

gate} through which the target vehicle has passed. In
this case, the toll is charged to the driver of the
target vehicle after appropriately determining the
toll on the basis of the identified entrance gate.
The identification of the entrance gate is achieved by
using the entrance system operation data 50g of the
gsearched entrance information 50. The entrance systenm
cperation data 50¢g 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.

Ag thus described, the system of this
embodiment helps determining the entrance gate through
which each vehicle has passed regardless of whether or

not the driver has received the to¥l ticket. This

- feature is desirable for varlous actual

implementations cases as described below. 1In 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
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not the driver has received the toil ticket. This feature is desirable
forvariousactual- implementations cases as described below. In one 25
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 - 26 toll is not collected at the "barrier" gate. The system of this
embodiment is useful for a case that the toll road is provided with a
"barrier" gate. In such toll road, data idéhtifying the entrance gate (or 5
the ticket issuing gate) through which each vehicle has passed may be
accitlentally etaseth femtthe telt ticket, Whenrthe nfagretie datéion the toll
ticket are rewritten at the barrier gate. The system of this embodiment

sifes@Rlp e &b Wfitretre Bidtidh. THe 10%i8tent 6Fthis EmBBdIRAEH is

signed to store the entrance-sjde yvehicle registration plate jmage 50b
gg?airrfé’ %d ha% trlasnc%rgoeﬁé%ﬁ%s%yﬂg\gvsaidegﬁff/ﬁhetﬁe e%?rg%ée glgrtle

thiengh yehich-gaceh vebicle has.passed by seaching:theridrapgeside, r
15 vehicle registration plate image 50b. The system of this embodiment is
also efiettive D5 entifying aalehitie diegallwiuinmmgethedughe the éxit toll
gate without paying the toll. The system of this embodiment is designed
Y& 8tope #5ee 90 xif-Shfe veliERRERktrhtion pRteindgeB2ishe toll

ticket, when the magnetic data on the toll ticket are
rewritten at the barrier gate. The system of this
embodiment effectively deals with this problem. The
system of this embodiment 1s designed to store the
entrance~gide 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 reglstration plate image 50b,

The system of this embodiment is also effective
for identifying a vehig¢le 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 allowe the staff member to search . the exii-side .

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



10

ib5

20

25

obtained by the exit-side vehicle registration plate imaging device 34 in
the exit information database 16b. This allows
thestaffmembertosearchthe exit-side vehicle registration plate image 52b
of the vehicle 25 illegally running through the exit toll gate from the exit
information database 16b, operating the processing unit 16c of the
information processing - 27 apparatus 16. The search of the vehicle
illegally running through the exit toll gatevis-achieved by using the toll
collection result data 52e of the exit information 52. The toll collection

'Syl data 226 § arergne-tasgne royelatedbwith the.ext-sidevehicle,
registration plate image 52b in the exit information 50 associated with the
ehielerllegatly suriing htbreughtthecexit tglk gate; and this enablesy
searching the exit-side vehicle registration plate image 52b 10 only of

veHisies iigyally nied beetign the eav 141 gatalt Sheuribdhéedthdt

the exit-side vehigl trafion plate | '52b obtained by the exit-
1B b ation BB A HUGG 53 hrd hobot Acbead

; [=
on g evice not necessarily

stered, inthe exit inforaton detabage 46 ferall.qfthe yehiclespassing
through the exit toll gate. For example, the exit-side vehicle registration
platel image: 32 isyloihecensary 52b in the exit information
50 asgociated with the vehicle iilégally running
through the exit toll gate, and this enables searching
the exit-side vehicle registration plate.image 52b
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 toll gate. For example, the exit-side
vehicle registration plate image 52b is not necessary
for a vehicle passing through the exit toll gate after
properly paying the toll; such vehicle is not an
illegally~passing vehicle. In such case, the

automatic toll c¢ollection machine 36 is configured to

‘send an instruction through the communpication line 42 -

to indicate the exit-side vehicle registration plate
imaging device 34 not to transwmit the exit-side
vehicle registration plate image 52b, when the

avtomatic toll collection machine 36 recognizes that
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for a vehicle passing through the exit toll gate after 20 properly paying the
toll; such vehicle is not an illegally-passing vehicle. In such case, the
automatic toll collection machine 36 is configured to send an instruction
through the communication line 42 to indicate the exit-side vehicle
registration plate 25 imaging device 34 not to transmit the exit-side
vehicle registration plate image 52b, when the automatic toll collection
machine 36 recognizes that - 28 the foll4& correctly collected. When the
departure detection apparatus 32 detects departure of the vehicle

pBBsinghroubh the BXit tIkJatemiliftt e alldwatic i cheeadhr e

machine 36 collecting g 5 proper toll from the vehicle passing through the
SRR a0 PR et D5 SO o Lhre

adtoma ﬁptSﬁ: c% 18ction machine 36

S@@Hééﬂé@%@ﬁéhreﬁgmeﬁ Gomamynication, line 42 rand,thekeb tne

indicates the exit- side vehicle registration plate imaging device 34 to 10
transoiatheexiteside vehitlegegistratiar piate: imégeblbe bt thisycase,
the exit-side vehicle registration plate image 52b is transmitted to the
iFoRR&E0IT plokessing apharates 6 bhdenarelng tHd xR aRfofmatiGr L

B o AT e preser Nenlen s e e ©
collection machine 36 sends an instruction through the
communication line 42, and thereby indicates the exit-
side vehicle registration plate imaging device 34 to
transmit the exit-slde vehicle registration plate
image 52b. In this case, the exit-side vehicle
registration plate image 52b isg transmitted to the
information preocessing apparatus 16 and stored in the
exit information database 16b.

It is apparent that the present invention is
not limited to the above-described embodiments, which
may be modified and changed without departing from the

scope of the invention.



may be modified and changed without departing from the scope of the
invention. 29 CLAIMS: 1. A vehicle registration plate archive system
comprising: an exit-side vehicle registration plate imaging device provided
at an exit toll gate to obtain an exibgside vehicle registration plate image
which is an image of a vehicle registration plate of a vehicle passing
through said exit toll gate, an exit monitoring apparatus monitoring and
controlling said exit-side vehicle registration plate imaging device; an

CL&Adarce-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

1 -through safid BftraRde gaes b lertiahics rﬁ(fﬁt%?in@%“p]avgtu%&rﬁ%nng

cofpd icontrolling said entrance-side vehicle registration plate imaging
device; an information processing apparatus connected with said exit and

entrance MdhifSFhg appatattiss - Whet&if said mforrtationPrbceddig "9
dedbRRIUSIGUAeSit an exit toll gate to obtain an exit-

side vehicle registration plate image which is an image
of & vehicle registration plate of a vehicle passing
through said exit toll gate,

an exit monitoring apparatus monitoring and
controlling said exit-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 sald entrance gate,

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

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

wherein said information processing apparatus
includes:

an exit information database storing said
exit-gside vehicle registration plate image;
an entrance information database storing

sald entrance-side vehicle registration plate image;



an exit information database storing said exit-side vehicle registration
plate image; an entrance information database storing saidentrance-side
vehicle registration plate image; 30 and a processing unit adapted to
search said exit-side vehicle registration plate image and said
entrance-side vehicle registration plate image for determining whether
said exit-side vehicle registration plate image matches with a vehicle
registration number indicated on the entrance-side vehicle registration
anPlate image and an automatic toll collection machine provided at said exit
toll gate and configured to collect a toll, wherein said automatic toll
collection machinefisRinRBERH Wit Bait S@aRERforiy &5isaratusSEnd

exSaldsexjt-sidenehicle ragjstation plaie imaging gevice, and whergin said
exit-side vehicle registration plate image is transmitted to said information

@“E%ﬁgﬁﬁ@l%pg@%i%%ﬁgﬁd@ IRBnikotgSappaiais Zid stored

deiesaid gxit inforaation-databasein fespenseton an irstiuction fram.said
automatic toll collection machine. 2. The vehicle registration plate archive

> L& teraECOrMG 10-Clailtt £ TUATET Bofmprisig? +© 22 0" Muther

indicated on the entrance-side vehicle registration plate
image and

an automatic toll cellection machine provided at
gaid exit tToll gate and configured To collect a toll,

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

wherein said exit-side wvehicle registration
plate image is transmitted to said information processing
apparatus through said exit menitoring apparatus and
steored in saild exit information database, 1n response to
an instruction from said automatic toll collection

machine.

2. The vehicle registration plate archive system

according to claim 1, further comprising:



31 a departure detection apparatus provided at said exit toll gate, and
configured to detect departure of said vehicle passing through said exit
toll gate, 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, when
said departure detection apparatus;detects departure of said vehicle
passing through said exit toll gate without said automatic toll collection

a Eagchine callegling. apropers toll-fram. said yehiclepassingthreugh. said
exit toll gate. 3. A method of operatlr;g%a vehicle registration plate archive
todystéif ™ Bomprising© bbiiiing Antehtrifce sidé veRiEle registratidA Lplate

velMagewhichds a9 imagefra wehicledagistratign platecof a vehicle
passing through an entrance gate; storing said entrance-side vehicle
registratior’ pidte image-if aneritranteSnformation. dtdbade provided in

plan ifermaation processing apparatus, ehiaiming.an exitsidevehieleessing
registration plate image which is an image of a vehicle registration plate

Phra Géﬁ‘iéleﬁ?&’s%ﬂ%hth’?éﬁ&w afexittol gatd® 32 9siohkg Saidéxitside

stvehicle registatiorxit information database, when said
departure detection apparatus detects departure of said
vehicle passing through said exit toll gate without said
automatic teoll collection machine collecting a proper
toll from said vehicle passing through said exit toll

gate.

3. A method of operating a vehicle registration
plate archive system, comprising:

obtaining an entrance-side vehicle registratiocn
plate image which 1s an image of a vehicle registration
plate of a2 wvehicle passing through an entrance gate;

storing said entrance-side wvehicle registration
plate image in an entrance information database provided
in an information processing apparatus;

obtaining an exit-side vehicle registration
plate image which is an image of a vehicle registration

plate of & vehicle passing through an exit toll gate;



plate image in an exit information database provided in said information
processing apparatus; searching said entrance-side vehicle registration
plate image and said exit-side vehicle registration plate image from said
entrance and exit information databases; determining whether said
exit-side vehicle registration plateamage matches with a vehicle
registration number indicated on the entrance-side vehicle registration
plate imagé,twhéiein saiddexiEsitde vehiRle/rdyistrationeplase irmade s
p1iansmiied o said infrmation proeessing, anparatus and storedJn said,
exit information database, in response to an instruction from an automatic
Satofl edlleetitn athimg e6nRfigUrad teesifiec 8. 4. The method

according to-claim 3,wherein said: exit:side;vehiclg segistration plate
image is transmitted to said information processing apparatus and stored
Iefpl §aiExitARformatiBn tataFase) Wheh &ld&Fdriure 1 @6tetabri apparatus

reprovideg-atsaid exit toll gatg-detests depasture of said.velyicle passing
._through said exit toll gate without said automatic toll collection machine
InEGEng R propErtAFom 33 said vehicle passing through said exit toll

gate. determining whether said exit-side vehicle

registration plate image matches with a veshicle
registration number indicated on the entrance-side
vehicle registration plate image,

wherein said exit-side vehicle registration
plate image is transmitted to sald 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.

4, The method according to claim 3, wherein said
exit-side vehicle registration plate image is transmitted
to said information processing apparatus and stored in
said exit information database, when a departure
detection apparatus provided at said exit toll gate
detects departure of said vehicle passing through said
exit toll gate without said automatic toll collection

machine collecting a proper toll from
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said vehicle passing through said exit tell gate.



