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DESCRIPTION AUTOMATIC TOLL COLLECTION SYSTEM WITHOUT
REQUIRING VEHICLE CLASSIFICATION UNIT 5 Technical Field The
present invention relates to an automatic toll collection system for a toll
road. 10 Background Art A toll collection system for a toll road where
users pay the toll by inputting a payment medium such as cash, credit
card, and the like to an automatic toll collection apparatus is known. In
such toll collection 15 system, thegelusle typemf a user is automatically

‘identified by a vehicle classification unit. Theautomatic toll collection

apparatus calculates the toll based on the identified vehicle type and
collects the toll. In Japanese Laid-Open Patent Application 20

(IPLPOMEFIE72984&) CRTIEROHEAN T Systé RBF SHOP FRHY dEsHBetEEICLE
The toll collection system i {Lk; &n%bﬂhg Q%atlon unit for
arrive

identifying a vehicle type o a ve at an exit toll gate; an
automatic toll collection machine for readlng toll 25 collection information
recorded in a toll ticket, for calculating a toll based on the toll collection
information when the identifiegdevehigledype anckthe recorded vehicle 2

type correspond each other, and for collecting the toll; a television

camera for takihg picttiee of anvehitlielpasging ates to an automatic toll

collection system for a toll road.

Background Art

A toll collection system fcor a toll road where
users pay the tell by inputting a2 payment medium such as
cash, credit card, and the like to an automatic toll
collection apparatus is known. In such toll collection
system, the vehicle type of & user is automatically
identifiedbyavehicleclassificationunit. Theautomatic
toll collection apparatus calculates the toll based on the
identified wvehicle type and collects the toll.

In Japanese Laid-Cpen Patent Application
{JP-F2003-18727%A), a toll collection system for a toll
road is described. The toll collection syvstem includes:
a vehicle classification unit fecr identifying a veahicle
type of a2 vehicle which arrived at an exit toll gate; an
automatic toll collectilon machine for resading toll
collection information recorded in a toll ticket, for
calculating atell based on the toll collection information

when the identified vehicle type and the recorded vehicle
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through the exit toll gate; a monitoring panel for prompting a collection
observer to identify the vehicle type by 5 displaying a video picture taken

by the television camera and the toll collection information when the

identified vehicle type and the recorded vehicle type do not correspond

to each other; and an automatic toll collection machine for calculating the

toll based on the vehicle type 10 determined by a collection observer on
theybasis ot thesyidea picite disiiiayed in-ike monitedid panel agdihe toll;
toll collection information to perform collection processing of the toll. 15
Distsarelict inventoreArn doject lthe presant IVERtioR & Teproviderarsing
automatic toll collection system which enables reducing of erroneous o
dEteTmtERIT ST SXehidE typ8 3k SinfpRC Bouiphhént 20PATTothe? bEIEGTHR t 10 g
the present imv.en;,[lioré §5t8 provid% gniaéjé%r@atilg toll %ollecti%n %)iséene

which enables Peducmg 0 mae'aularlty on excjhaniﬁg H rgceorfilng meditim by

issued akagn Bty gale; dn simple equinment AR quigmatic tallcollection: s me ra
system according to 25 the present invention includes; a number plate

reading tirit feritaking aipicitrecof aivehicdlenwhichenters a traflic laneinified
a toll gate and extracting exit number plate 3 information from an area in
thespietaies ihere & RdnBet plake siakere & hediuntieadingwiit dorr respond

reading vehicle information and number plate information_from a _
r&ﬁw&ﬁ@h other; and an auvtomatic toll collection machine

for calculating the toll based on the vehicle type
determined by a collection observer on the basis of the
video plcture displaved in the monitoring panel and the
toll collection information to perform cocllection

preocessing of the toll.

Disclosuzre of Invention

An obiject of the present inventicn is to provide
an auvtomatic toll collection system which enables reducing
of erroneous dét@xmimation of =2 vehic;e type, in simple
egquipment.

Ancother object of the present invention ig to
provide an automatic teoll collection system which enables
reducing of irregularity on exchenging a recording medium
issued at an entry gate, in simple egquipment.

An automatic toll collection system according to
the present invention includes; a number plate reading unit
for taking a picture of a vehicle which enters a trafiic

lane in a toll gate and extracting exit number plate
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medium provided from the vehicle in the traffic lane; a 5 checking unit for
checking matching of the exit number plate information and the number
plate information; and a calculation unit for calculating a toll based on the
vehicle information when a results of the matching is matched. The
automatic toll collection system according 10 to the present invention
includes; a vehicle detection sensor for detecting a vehicle existing in an

upstreart.sigle -of a tolhcoliestienmachine i adexitdoigate: Theunwabes1ate
plate reading unit takes a picture in response to a detection of the vehicle

by thet veticle deteriahisensor A5 e autcrhaticotoll cellettion systeriicle
according to the present invention includes; an output unit for outputting
a‘prédetdrmtinconipfit B B TR kAR BR&rgerviiveit #eleauft 0P the recording
checking is not ma%]%d; a collection ur%for collecting inputted_vehicl

typR AP Aoh o 20 thE Ve chargevid aﬁ%pﬂ?%e&i%@.fﬁ%ec Tane; a
calguiation, yinit perfeps salculation pt.a tqll by psing the inputted, yehicle , . .

type information. The automatic toll"collection system according to the
present-vention inglidesha vehigleclassifigation: 25 it deriganeraling =
entrance vehicle type information showing a vehicle type of the vehicle
whichenters anrentny. tofl gateaar ehanceqaniber plteseadingoiret ferhicle
reading 4 a number plate of the vehicle which enters the entry toll gate;

an TSR AUNItTEr Wi the BRffdddeSvehicle fpeminfoffatich astHeatched.

vehicl information an number
ehicle type T%ezggtg%géwi %093 collection system according

to the present invention includes; a vehicle detection
sensor for detecting a vehicle existing in an upstream side
of a toll collection machine in an exit toll gate. The
number plate reading unit takes a picture in response To
a detection of the vehicle by the vehicle detection sensor.

The automatic toll ¢eollecticn system according
to the present invention includes; an output unit for
ocutputting a predetermined output to a ¢clerk in charge when
the result of the checking is not matched; a collecticn
unitforcolleptinginputtedvehicletypeinformationfrom
the ¢lerk in charge via an input device. The calculation
unit performs calculation of a toll by using the inputted
vehicle type information.

The sutcmatic toll collection system according
to the present inventionincludes; a vehicleclassification
unit for generating entrance vehicle type information
showing a vehicle type of the vehicle which enters an entry

toll gate; anentrance number plate readingunit for reading
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plate read by the entrance number plate reading unit as 5 the number

plate information in the recording medium and issuing the recording

medium. The number plate reading unit and the medium reading unit are
installed in an exit toll gate placed in a downstream side under the entry

toll gate. 10 In the automatic toll collettidn System according to the

present invention, the medium reading unit reads vehicle type history
informationthatiis vehicke type nfermationused foeealeatingha telhiory toll
each of a plurality of past passages, from therecording medium. The 15
calsulatioaunitcaldulgtesnd tolf by usingtthe yehictectype infomnatdnicle type
included in the vehicle type history information when the vehicle type

histohy ififérmefibne 8atisffed & picdetefriiingd dohBfBA HhtRefomakich umbe
tolllcollection sgs&gm %%cordin% 20 to the gregent inyenctionkthed . "
pPed%Fe?mlrnee% comdition Ts &'condition where it inforfation esﬁov:\anﬁa aihet 8

plyﬁaélt%gtnggl}lci?lté{@%s %E‘QEQ&*{‘&V%Q%WQ%%%N %@@um and

are consistent. A"construction method of an automatic toll 25 collection

system aegording todhe presant invention .inclidesriastalirg plelke reading
collection machine for reading vehicle type information and number plate
informmatendrar & magddardingeaddiom subiritted by a:pdssehger dfra an exit
vehicle to calculate a toll in a toll gate where a toll collection is performed
b&setlof akRHiclé §p@ idBnfifie@ By afpgetsgh s+de under the entry toll

gate.

In the automatic toll collection system according
to the present invention, the medium reading unit reads
vehicle tvpe histcory information that 1s vehicle type
information used for calculating a tcll in each of a
plurality of past passages, from the recordingmedium. The
calculation unit calculates a toll by using the vehicle
type informaticn incliuded in the vehicls type history
information when the vehicle type history information
satisfies a predetermined condition.

In the automatic tcll collection system according
to the present invention, the predetermined condition is
2 condition where all information showing a plurality of
vehicle types included in the vehicle type history
informaticn are consistent.

A construction method ¢f an automatic toll
collection system according to the present invention
includes: installing a toll collectionmachine for reading

vehicle type information and number plate information from
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in charge; installing a camera for taking a picture of a 5 vehicle on the

upstream side of the toll collection machine in the toll gate; installing a

program for calculating a toll into the toll collection machine based on the
vehicle information when a result of matching information regarding a

number plate extracted from the picture With the number 10 plate

information are matched. According to the present invention, an automatic

tall cedlectionisystens which enablesHreveiingLrEeNeoys etermrnatiethicle
of a vehicle type, in simple equipment, is provided. 15 Furthermore,
atecordmyco ke present Invention, tanldutpataticitok callectionlsystem Lect ion
which enables preventing irregularity on exchanging a recording medium
issGell % AR ERTY GRé S é’@irﬁp}’ée%iﬁaﬁtu%}’%epr%@ﬁféﬁ?f@ BAePY @ person
Dgscr(jﬂtion of Drawings ﬂ . 1 shows a gatterlg dLagCrar]n,of a toll roaqc; Fig. c

2 shows aaﬁgaerfanlg%?ne% of arvexit f%ﬁ%afe&? ia.‘ 3 sfiows & (g PreturE oF @

calcyation.program; kg, 4 shawsJnipumationwrittgh in atol ckel 25, 2 chine

Fig. 5 shows information recorded in an ETC card; Fig. 6 shows an
operatigr of an autemalic tol colledtionsystem;dy Figs 7fshoWwsatulating a

operation of an automatic toll collection system; and Fig. 8 shows an

arrarigementoft are exit 1dll gaté 1 5Best Modecfoi Carb@mpOubthéhe vehicle

Invention )
informaticonwhena result eimatchinginformation regarding
a number plate extracted from the picture with the number
plate information are matched.

According to the present invention, an automatic
toll collection system which enables preventing errconeous
determination of a vehicle type, in simple eguipment, is
provided.

Furthermore, according to the present invention,
an automatic toll collection system which enables

preventing irregularity on exchanging a recording medium

issuedat anentry gate, ina simple apparatus, is provided.

Brief Description of Drawings
Fig. 1 shows a pattern diagram of a toll road;
Fig. 2 shows an arrangement of an exit toll gate:;
Fig. 3 shows a toll calculation program;
Fig. 4 shows informationwritten ina toll ticket:
Fig. 5 shows information recorded in an ETC card;
Fig. 6 shows an operation of an automatic toll

collection system;
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Referring to accompanying drawings, best modes for carrying out the

invention will be described below. Fig. 1 shows a pattern diagram of a toll

road for which an automatic toll collection system in the present 10
embodiment is applied. An entry toll gate 2 is installed in the toll road.

The entry toll gate 2 includes a vehicle’ dassification unit 6, a number

plate reading device 8, and a toll ticket issuing machine 10. A plurality of

exit toll gates@:aye instalteskaon a downsireant side eftherendry et i ¢ toll
gate 2. The toll for using the toll road is determined depending on a

vehidlé eypeiamd the glistancesrom the entry toll gate 2 to the exit toll gate

4. The vehicle classification unit 6 detects a profile of a vehicle which

enters the entRABI fatd PEXETBIficH: 26 'BY HRRMIcI8 ferfgthe 8 vehick 1 gate.
height, a vehicle width, and the number of axes of a vehicle, and

generates vehicle type information showing the vehicle type of the vehicle

based on thg dgteciggfrolig Jo Ha@argavﬂg iggumaton tq,the fqll ticket
5 information is classified into

issuing machine 10. The vehicle type
"compact vehirles'e'mid-sizevehigted cHil=size vehiele, 2 vmetprcycles'st modes
"unidentified vehicle type," and the like. 7 The number plate reading

dévice 8 2akey arictoire of-a eehicle @xisting:om ah Upstearn sidelabovebe Low .
the toll ticket issuing machine 10 in the entry toll gate 2. And, an image

récognition PRICESsifg Reexettiftdto 2a%akeh Rde s ptdre ot &k £or which
V%Hd%ﬁ %%é%ggm%gyﬁeggﬁgg@%qggusystem in the present
embodiment is applied. An entry toll gatse é is installed
in the toll road. The entry toll gate 2 includes a vehicle
classification unit 6, a number plate reading device 8,
and a toll ticket issuing machine 10. A plurality of exit
toll gates 4 are installed on a downstream side of the entryv
toll gate 2. The toll for using the toll road is determined
depending on a vehicle type and the distaence from the entry
toll gate 2 to the exit tell gate 4.
Thevehicleclassificationunit6detectsaprofile
of a vehicle which enters the entry toll gate, exemplified
by a vehicle length, a wvehicle height, a vehicle width,
and the number of axes of a vehicle, and generates vehicle
type informaticn showing the vehicle type of the vehicle
based on the detected profile to transmiit the information
to the Teoll ticket issuing machine 10. The vehicles type
information is classified into “compact vehicle,”
“mid-size vehicle,” “full-size vehicle,” “motorcycle,”

“unidentified vehicle type,” and the like.
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be included) written in the number plate is generated to be transmitted to

the toll ticket issuing machine 10. 10 The toll ticket issuing machine 10

issues toll tickets to each of the vehicles which enter the entry toll gate 2.

The toll ticket issuing machine 10 writeés veRicle type information received

from the vehicle classification unit 6, number plate information received

from the numlmtd , plate:readingdeviee 8,ienjranrceitiae showiRgsthe picture
current time in the entry toll gate 2, and entry toll gate information for
spécifyintethe enfry 26l gate Ran alistimttioPfomesthes éary ollgatesinto toll
a toll ticket 11, and issues the ticket to the vehicle existing in a drivin

laneof 230 tHe ey ol §ai's Fig L SHows antdifdngentent of BeSexit  2nd-

toll gate. 4.The exittallgate 4 includes atraffic lape 1o whete, vebicles,, 5.
pass. A Start control machine 16 and a start detection &ewc‘e‘ 18 aré

Irgiaéleg abap-exit of the traffic 25 lage 15 idhe £xitiol gaie 4-ARIHAIRY that
of traffic lanes 15 are separated from each other by islands 12. A vehicle
entranee detretioncgensos 22 4d numbek plaje teadingetkdemice=24% antlumeric
an automatic toll collection machine 20 are installed on the island 12. In
tHehadtaelt gate 4rawehicle slassificadon wnitfsregenatatiiteinfosmation plate

showing a vehicle type based 5 on characteristics of the vehicle is not ,
insfIREREGAted to be transmitted to the toll ticket issuing

machine 10.

The tell ticket issuing machine 10 issues toll
tickets to each of the vehicles which enter the entry toll
gate 2. The toll ticket issuing machine 10 writes vehicle
type information received from the vehicle clagssification
unit 6, number plate informaticn received from the number
plate reading device 8, entrance time showing the current
time intheentrytocllgate 2, andentrytollgateinformation
for specifying the entry tecll gate 2 in distinction from
other entry toll gztes into a toll ticket 11, and issues
the ticket teo the vehicle existing in a driving lane of
the entry toll gate 2.

Fig. 2 shows an arrangement of the exit toll gate
4, The exit toll gate 4 includes a traffic lane 15 where
vehicles pass. A start control machine 16 and a start
detection device 18 are installed at an exit of the traffic
lane 15 in the exit toll gate 4. A plurality of traffic
lanes 15 are separated from each other by islands 12. A

vehicleentrancedetecticnsensor 22, anumberplate reading
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this reason, the area of the island 12 is smaller compared to that of a

case where the vehicle classification unit is installed. In the case where a
vehicle classification unit 10 is installed, a long distance is required

between the vehicle classification unit and the automatic toll collection
machine 20 so that the length of a vefiicfe having long vehicle length such

as a trailer can be measured. As a result, a length of the island 12 along
the-direciion4l5 efttayel iswesigned somasito ke-long.cSinee the: veftele 2¢ are
classification unit is not installed in the exit toll gate 4 in the present
efbadimient the ferigtieofithé dstandlE2 along the direction of travel can

be short. The exit toll gate 4 like_this can be installed in a site with a small

20 area, and the pérfod Fetired¥or E6ritricting TFiaolF Yate caf petication

shortened. The vehi%le entr.ange detectio%s%lsor.z enerates. a

2
défettion sighal idicating the detection of avenicle: Which enters an? o= 254

egyange.ofthe exit oll gale 4-and, 25 fransmifs thesigRal 0he 21104, ror
automatic toll collection machine 20. By taking a picture of the vehicle on

anlupstreams sigle froma the adteymatie: toll eallegtivr machinen20 asd Compared
executing an image recognition processing to the taken video picture, the
nambeérplatecrieadingadevicel2drgeneratey exit tdlegaté aambéi platelon unit
information that is information showing characters (numeric characters

may berificiBded S written in a number plate to transmit the information to

Tn the case where a vehicle classificaticn unit
is installed, a long distance is reguired between the
vehicle classification unit and the automatic toll
collectionmachine 20 so that the length of a vehicle having
long vehicle length such as a trailer can be measured. As
a result, a length of the island 12 along the direction
of travel is designed so as to be long. Since the vehicle
classification unit is not installed in the exit toll gate
4 in the present embodiment, the length of the island 12
along the direction of travel can be short. The exit toll
gate 4 like this can be installed in a site with & small
area, and the period regquired for constructing the toll
gate can be shortened.

The vehicleentrancedetectionsensor 22 generates
a detection signal indicating the detection cof a vehicle
which enters an entrance of the exit toll gate 4, and
transmits the signal to the automatic toll collsction
machine 20. Bytakingapictureofthevehicleonanupstrean

side from the automatic toll collection machine 2§ and
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the automatic toll collection machine 20. The automatic toll collection
machine 20 is realized by a computer including an arithmetic and control
unit, a memory device, an input device, an output device, 10 and a
communication device. The automatic toll collection machine 20 displays
a toll to a vehicle in the traffic lane 15; récéives a payment medium
inputted from the vehicle such as cash, a credit card, and an ETC card,

for-example; ;and automatically yrakes setherpertof thesitelh 45 dhe startvideo
control machine 16 includes an openable and closable bar. Responding

t@a signakrecenedfroine the aatomatiocatdll oollettion mraéllings20; et es exit
start control machine 16 controls the bar to be kept in either state of an
opér sta¥d 6Fa Bl63E Statd Vohén teTraF RAh 20 Edse state iHe bR ELon
pre}}/ents the vghicle q_xistingzn the trgffic lane 15 f{om runninggway to a ‘ded)
dowREréam St ot ThHé eXit cr)]lflénagté: 2°5Wheh the baris in the opeen state,
thehar.daes not prevent, the yghidle existing I the frafiic, lane 1.40M: ; o o
running away to the downstream side of the 25 exit toll gate 4. An office
1l4hsprovides 4t the exi toll gate 14 4 elerk ig stadfed én the office 14. An
monitoring panel - 10 26 operated by the clerks is installed in the office

14. The moniformmggpanel26 isaedlized byaldomputerincladingran 20 is
arithmetic and control unit, a memory device, an input device, an output _
dévige, e eBninfuritatiof Belite: PR B MbMitsing paifet 26 reeéivesntrol

signals from the start control . . ,
gn?t, 2 MEmMory devfge, an input device, an output device,

and a communication device., The automatic teoll collection
machine 20 displays a toll to a vehicle in the traffic lane
15, receives a payment medium inputted from the wvehicle
such as cash, a credit card, and an ETC card, for example,
and automatically makes settiement of the tell.

The start contrcl machine 16 includes an openable
and clogable bar. Responding to a signal received from
the automatic toll collectionmachine 20, the start control
machine 16 controls the bar to be kept in either state of
an open state or a2 c¢lose state. When the bar is in the
close state, the bar prevents the vehicle existing in the
traffic lane 15 from running away to a downstream side of
the exit tell gate 4. When the bar is in the open state,
the bar does not prevent the vehicle existing in the traffic
lane 15 from running away toc the downstream side of the
exit toll gate 4.

Ln cffice 14 1s provided in the exit toll gate

4, Aclerkisstaffedintheofficeld. Anmonitoringpanel



10

20

25

machine 16, the start detection device 18, the vehicle entrance detection
sensor 22, the number plate reading device 24, and the automatic toll
collection machine 20, monitors information showing operations and
states of these 10 apparatuses, stores the information into the memory
device, and outputs the information to theé cutput device such as a
display. Fig. 3 shows a toll calculation program 28 stored in the memory

devicg ot the:automatie toll collection 13 maching 2Q Jhedoll galcylatione 14.
program 28 is a software product which is read and executed by the '
atithmetic:dnd contsobdesdde 0f the atderhaticstolbgobecttonrmachineén2Quding
The toll calculation program 28 includes a media reading unit 30, a

chécldng tihies2 i caledlation uhk 20BY. and %@ Fehiels infdRfiatioh, an input
requesting unit 36. Fig. 4 shows information recorded in a toll ticket 11.

TRE 101 icket 1 LM ERHEs Sehag et Bfige o MAGHéRan Rtamige S - TR
nformalign 2nd 3 sto1ags mediun yhich can be 2ble g Bereadita cont o1
uch’a evic the

computer s a 25 semiconductor storage e, for example. In
stpsage: medium, anentange time=37: an £k talkgate name 38ne vehicie

number plate information 40, and vehicle type information - 11 - 42 are

stongd: &Figr S showsdnformatiosrecardéd in arsETCward: A4ph=areEFE€Eading

card 44, a card ID 46 which is uniquely allocated to each card and

eﬁﬁ&é§ﬁ3§&xﬂ?@ﬁb§éﬁi@Qﬁ&@ﬁﬁﬁ@nﬁ@ﬁﬁoﬁ@ﬂéﬁ@§%ﬁ%c@ﬁﬁﬂine 20,
Further in the . , , .
menitors informationshowingoperations andstatescof these
apparatuses, stores the informationinto the memory device,
and outputs the inf&rmation to the cutput device such as
a display.

Fig. 3 shows a toll calculation program 28 stored
in the memory device of the automatic toll collection
machine 20. The toll calculation program 28 1is a scftware
product which is read and egecutad by the arithmetic and
control device of the automatic toll collectisn machine
20. The toll calculation program 28 includes a media
reading unit 30, a checking unit 32, & calculation unit
34, and a vehicle information regquesting unit 36.

Fig. 4 shows information recorded in a toll ticket
11. The toll ticket 11 includes a magnetic stripe for
magnetically retaining information and a storage medium
which can be able to be reazd by a computer such as a
semiconductor storage device, for example. 1In the storage

medium, an entrance time 37, an entry toll gate name 38,

number plate informaticn 40, and vehicle type information
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ETC card 44, current driving information 48 is recorded. Regarding a

vehicle which enters the toll road from the entry toll gate 2 and in using

the toll road, a time and date 50 when the vehicle enters the toll road from

the entry 10 toll gate 2, an entry toll gate name 52, and a vehicle type 54

are recorded in the current driving information 48. Further in the ETC card

44, a traffic history 56 is recorded. The traffic history 56 is information

regarding pastyyseqd of the toll road. The traffic history 56 includes a time

15 and date 58 when the vehicle entered the toll road passed through the

entry toll gate®2; @n eéntpitoll gatewrfarme 601 anime: and daté 62whenffi€ card
vehicle exited the toll road passed through the exit toll gate 4, an exit toll

gAte'namé 66 ahda vehitke tyfe 66 shdwihgehitke tyjpe Mrormatish 2gusly

Was used by an paratus of a road administrator of the toll road
suéh $the éjﬁtomaeflc? | &tiett |§r?%1ac%ﬁ% for adfusiing b, Aqe card in

operatiqn, of the autamatic tall collegtion. system of 3 follyoadgndyding. 5, 1.

above mentioned 25 configuration will be described below. In the

desaription dbelow, theraperations of thesarnthmetic.and sential deyicez8brded .
the automatic toll collection machine 20 which reads 12 the toll

céleglatioh pmgeam €8 ‘and ©peratehinsaccerdanta avithoprocedwrds from the
written therein is described as operations executed by the program for a
ciivehibrice of explafiatior? AVehitie énters the entry toll gate 2 Thetime and

vehicle 5 classification unit easures the vehicle and rates
J;%e ?OW’EH The ve léEe enters the LO?L é%a rom the entry

toll gate 2, an ent;y toll gate name 52, and a vehicle type
54 are recorded in the current driving information 48.
Further in the ETC card 44, atraffichistorySGjjsrecorded.
The traffic history 56 is information regarding past use
of the toll road. The traffic history 56 incliudes a time
and date 58 when the vehicle entered the toll road passed
through the entry toll gate 2, an entry toll gate name 60,
a8 Time and date 6Z when the vehicle exited the toll road
passed through the exit toll gate 4, an exit tcll gate name
66, and a vehicle type 66 showing vehicle type information
which was used by an apparatus of a road administrator of
the toll road such as the automatic tell colliectionmachine
for adjusting a toll.

An operaticn of tThe automatic tell collection
system of a toll road including above mentioned
configuration will be described belcow. In thedescription
below, the operations of the arithmetic and contreol device

of the auvtomatic toll collection machine 20 which reads
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vehicle information showing the result of the measurement of the vehicle.

The number plate reading device takes a picture of the vehicle, and

generates number plate information that is a result of reading characters

by 10 executing image recognition processing. The toll ticket issuing

machine 11 writes an entrance time 37,%n entry toll gate name 38,

number plate information 40, and vehicle type information 42 into a toll

ticket tlhanddssues the: falldfigket. A passengerdndbe yvehiele takesdbe rdance
toll 15 ticket 11 and the vehicle starts from the entry toll gate 2 to travel a
totirobds Fiy: 6ds:a flowchakt ferekplainirigran opteationt bethegutansatict 1 ons
toll collection system in the exit toll_gate 4. When no vehicle exists in the

tr&ffie Fare® £5 520 HPsRAGRRBI MAthihe P BConfBIfdd fothé TPa BRE&™ o -

state. The vehicle enters the traffic lane 1619 extihe tolugad inthe. s o1.c
desired exit toll ga &4 ThE VEhitIR entrance detectionm sensér 22 detects

the;entranee of the, vehigle ang fransmits.a detection. sigpaldodhe generates
automatic 25 toll collection machine 20 (step S2). Responding to the

detegtiern signals themaumber platerieasling deviee 24 takes arpicttia efirement
the vehicle. - 13 Further, exit toll gate number plate information is

gerieralerl byebxeclting iffage recogaition bidcessing dithe tekehdidégr kes a
picture and is transmitted to the automatic toll collection machine 20 (step

SBY. BA pEsSENgErSt tHE Vetidis mGRS tAE VA Gongumoer Plate

information that is a result of reading characters by
executing image recognition processing. The toll ticket
igsuing machine 11 writes an entrance time 37, an entry
toll gate name 38, number plate information 40, and vehicle
type informatiocn 42 into a toll ticket 11 and ilssues the
toll ticket. A passenger in the vehicle takes the toll
ticket 11 and the vehicle starts from the entry toll gats
2 to travel a toll rcad.

Fig. 6 1s a flowchart for explaining an operation
of the automatic toll collection system in the exit toll
gate 4. When no vehicle exists in the traffic lane 15,
the start control machine 16 is controlled to be in a close
state. The vehicle enters the traffic lane 15 to exit the
toll reoad in the desired exit toll gate 4. The vehicle
entrance detection sensor 22 detects the entrance of the
vehicle and transmits 2 detection signal to the automatic
toll collection machine 20 (step S52).

Responding to the detection signal, the number

plate reading device 24 takes a picture of the vehicle.
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the traffic lane 15 and stops the vehicle near the automatic toll collection
machine 20. And, the passenger inserts a toll ticket 11 into an insertion
slot for toll tickets provided by the automatic toll collection machine 20
(step 10 S6). The media reading unit 30 reads information recorded in the
inserted toll ticket 11 (step SB). The chetking unit 32 checks the exit toll
gate number plate information received from the number plate reading

deviee 24 agaiastithe humbeg plate inforpationAQ 115 read fem-dhe toll is
ticket 11 (step S10). When a vehicle type cannot be identified by the

vehicle chassificatiomamittofritbei errrya ol gates2,! informationcshowingy of the
"vehicle type is not identified" is written into the vehicle type information ‘
45 vt I 96 fcket 22V WhetitAe riedia eRdivg Ut B0bRadde automatic

information _of "vehicle type is not identified" at st 8, the same
p&)%g?giﬁgo%%‘t & case'w (%rceir%%ﬁlts%o%f tf?eS Jcchee%k%r?lg are mismatched at

step S10 (Ste&%Qé!QLEee}(%CHt@H@JQl?WH&% WQQ%%SiQQ'ejéehicle along

Processing of a case where a number plate could not be read is
apprepriatehreenfigurediin agcorsaness Withe GieHmStaneas:0f the @xttolnatic
gate 4. For example, when - 14 an accuracy of reading by the number
platelreading device 024 sadropped dffdue dottie condition ebsuntight, fnserts
reading of the number plate cannot be realized, by taking the vehicle

type iformatich*aX of the tBIF ficket 1135 Elfabie the Sisahferprotedsing cket s

f wh results of the checki
op%:%%sj?dedegzeyq‘:sk!fletsa%éo?ugteiccl:q%%ll collection machine 20 (step

£6). The mediaz reading unit 30 reads information recorded
in the inserted toll ticket 11 (step S58B).

The checking unit 32 checks the exit toll gste
number plate information received from the number plate
reading device 24 against the number piafte information 40
read from the toll ticket 11 {(step 810).

When & vehicle type cannot be ildentified by the
vehiclie classification unit 6 of the entry toll gate 2,
information showing “Vehicle type is not identified” is
written into the vehicle type informaticn 42 of the toll
ticket 42. Whenthemedia readingunit 30 feads information
of “vehicle type is not identified” at step 58, the sams
processing of the case where results of the checking are
mismatchedat step $10 (step S10NWN0O) isexecutedin following
processing.

Processing of a2 case where a number plate could
not be read is appropriately configured in accordance with

clrcumstances of the exit tell gate 4. for example, when
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are matched at step S10 is executed. The automatic toll collection

machine 20 relates the checking result at step S10 to the exit toll gate

number plate information and the number plate information 40 read 10

from the toll ticket 11 to store them as a number plate checking history

list. This list is displayed in a display debfceTin response to a

predetermined input operation to the monitoring panel 26. An :
agdministsater side-af the foll; roadcan: Facogntze droublesome-aumpbergy device
plate information 15 by referring the list and checking number plate

irfdrmatibne pihededifeckingtresiits werelmishwatchéds rrahy fifes. iWhemding
the checking result is matched, it can be considered that the toll ticket 11

cOrfethy corespoiis? tottre PeHidieniR fettraffCRne Y5 ntiRE vérfckehicte
ty@e 20 ,infgrmatianZ r%cgrd%d jg}thqtoJl ticgetc 1 i,fs %Iﬁo valid.
Ac i I

: 1ial £
&ordingly, ThE 2alctiation dnit 34’ Calcliates the ol base of the 2 1&r the

vehicle type ipfarmatian read.from the toll ticket-Ll,and displays the toll 0. ; n g
the vehicle (step 512)". When the checking result is mismatched at step

25 B4 0nik et be deterened whetherdhe:vehiele type information 42
recorded in the toll ticket 11 is valid or not. Therefore, the vehicle

information re§uesting-wmit-t15: 36ctiadnsmitsla mismatchsignah shewirge Lates
that the number plate information 40 is not matched with the exit toll gate

niRBer NS iRforhfation totfe TiGHtoring banelg6S#nd requestd#the »umber

m;? _IQ g%neng 19 gg?__lmZathg E} izzglfg%mc? ch{]eogglrgbvg 3@ I%I?[ éyfp ee 3'_5 @gelpm%ltél‘ on 40 read
from'the toll ticket 11 to store them as a number plate
checking history list. This list is displayed in a display
device in response to a predetermined input operation to
the monitoring panel 26. An administrator side of the toll
road can recognize troublesome number plate Information
by referring the list and checking number plate information
whose checking results were mismatched many times.

When the checking result 1s matched, it can be
considerad that the toll ticket 11 correctly corrssponds
to the vehicle in the traffic lane 15 and the vehicle type
information 42 recorded in the toll ticket 11 ig also valid.
Accordingly, the calculation unit 34 calculates the toll
based on the vehicle type infeormation read from the toll
ticket 11 and displays the toll to the vehicle (step S12).

When the checking result is mismatched at step
$10, it cannct be determined whether fThe wvehicle type
information 42 recorded in the toll ticket 11 is wvalzid or

not. Therefore, the vehicle information requesting unit
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When receiving the mismatch signal, themonitoring panel 26 executes
outputs showing reception of the mismatch signal to the clerk in the office
14 by using a speaker, lamp, or display. And, an input of a vehicle type is
accepted 10 from an input device of the monitoring panel 26. The clerk
determines the vehicle type of the vehicle’based on the visual
observation or the like to input the type (step S16) . The calculation unit 34

caleulates the: tolk Bynusing entrydol-gate formnatign-3direadh komihestoibl1ate
15 ticket 11 and the vehicle type information inputted to the monitoring
panegl26iatthe tlék andndispleys thestdlivtot the iehickel (step b18)aAe number
passenger of the vehicle pays the toll by inserting payment media such

aB cast & iceitieard ahdt 20-&f T edrl Yo fife RatofhtictollfddieEfisiiests

machine 2Q (step S20). The ¢alculation unit 34 executes settlement, N
B dtn by A AR e G A refL s TSeAny Enahge Glepe 1= £¥Pe

S?@c@? Whaen the settlement is normally completed, the automatic toll
collection machine 20 transmits a signal for instructing the start control

machine 16 tgibe. eped-=16 The bar-ohtherstarbeoptrgbmaching1ds seloring
to be in the open state (step S24). The passenger of the vehicle starts the
vehiclelahtl unsoffithe traffiplane £5 (step:§5126) SpAccording toisuch smatch
an automatic toll collection

signal to the clerk in the office 14 by using a speaker,
lamp, ordisplay. And, aninputofavehicletypeisaccepted
froman input device of the monitoring panel 26. The clerk
determines the vehicle type of the vehicle based on the
visual observationocr the like to input the type {(step 516 .

The calculation unit 34 calculates the toll by
using entry toll gate information 38 read from the toll
ticket 11 and the vehicle type information inputted to the
monitoring panel 26 by the clerk and displays the toll to
the wehicle (step 518).

A ?assenger of the vehicle pays the toll by
inserting payment media such as cash, a credit card, and
an ETC card to the automatic toll collection machine 20
{step S20;.

The calculation unit 34 executes settlement
processing by calculating the toll and returns necessary
change (step 3522).

When the settlement iz normally completed, the

automatic teoll collection machine 20 transmits a signal

for instructing the start control machine 16 to be open.
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system, a reliability of the vehicle type information 42 recorded in the toll

ticket 11 submitted at the exit toll gate 4 is examined by checking the

number plate information 40 written in the toll ticket 11 with number plate

10 information recognized at the exit toll gate 4 by image recognition
processing. Due to such processing,‘ev%a if” the identification of a vehicle

type by the vehicle classification unit is not performed at the exit toll gate
dragelable Wentificatien ef-thevehicletypenisqrossiblel 45iAs aeasutipthee in
automatic toll collection is possible without a vehicle classification unit. An
irrégularity: rcaased-lpy exchangifigdhe toll tickets 11 among a plurality of

users in the toll road is prevented by checking the number plates. 20 The |

exit toll gate 4Tﬁ1§§/iﬁgat?1%e£%§eﬁ1‘¥en‘i SRowit fin Big® 255 Shitdblé fsr vehicie
being placed by reforming.a manned .toll gate (in which the tall.collection
isarnecglizreudng’y éy 161l &o I%ctangagérégn %t%rﬁ%ing %y gvstFa?fﬁc I%%l% LEi-S) Its

construction ig, implergented:as follows. 25 AL firsta.toll gatein Whichia e ot s on
toll collecting person determines a vehicle type by visual observation and
agolkeallectian isspertosmed based onribe detetmineds+e vehitlertype ison 42
determined as an object to be reformed. An automatic toll collection
maehined2dds iptadeteinitheé ltoll ‘gake Thelnuniber pidte teadingoeviceizg toll
for reading a number plate by taking a picture of a vehicle_on an

upstkéath 5Sie BFthe 2B aReHIF Lo GtioR MABRIRE 20 &= tnformation

40 written in the toll ticket 11 with number plate
information recognized at the exit toll gate 4 by image
recognition processing. Due to such processing, even 1if
the identification of a vehicle type by the wvehicle
classification unit is not performed at the exit toll gate
4, areliable identificationof the vehicle type is possible.
As a result, the automatic toll collection is possible
without a vehicle classification unit. An irregularity
caused by exchanging the toll tickets 11 among a plurality
of users in the toll road is prevented by checking the number
rlates.

The exit toll gate 4 having the arrangement shown
in Fig. 2 is suitable for being placed by reforming a manned
toll gate (in which the toll collection is realized by a
toll collecting person standing by a traffic lane 15). 1Its
construction is implemented as fcllows.

At first, a teclil gate in which a toll collecting
person determines a vehicle type by visual observation and

a tcll collection is performed based on the determined
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installed. The toll calculation program 28 is installed in the automatic toll
collection machine 20. Since a vehicle classification unit is not installed in

the exit toll gate 4, its installation is easy 10 and the construction period is
short. Since the island 14 is short, only short extension is required for an

island of the manned toll gate, or the"isfand of the manned toll gate can

be used without modification. Next, a case where a user pays a toll by

usieg 115 a recording et (tot example, am EFC-card) recordingr pdstrmed.
traffic history is explained. In this case, the automatic toll collection
systemucapTFeformtthe Settfement of Biie toff Withdat ¥sing ferhdapfh ofr the
a number plate. Figé 7 shows an gperation of an automatic toli collection

26%§7§te‘}fﬁﬁ1@this_€ %ﬂﬁlﬂ%e&nﬁ;}fb“ﬂegété%?éﬁ%n@\?e‘fﬁ&& tfanspdhder 24ng
C%’%%f‘}%%ﬁc‘é’% %;P%%%&%% ﬁr&eﬁf%ﬁ the ¢ system, QL. auser pytream
e card 44 to a toll co .

passes t ecting person in the entry tollagate‘
Insthg £ TG card 445 849630, 25 and an eptry olkgate,name p2ake 20 is
written. In the ETC card 44, a vehicle type 54 identified by the vehicle
classifieatibadinit @ instatled in thelentiy=stol gatep? b8 na further writtens tallied
When no vehicle exists in the traffic lane 15, the start control machine 16
isiéontrofediot5ETn Blclode State: A vatidlé enters the tra#ficddne 15 to

exit the 5 toll road at a desired exit tollgate 4. The vehicle entrance,
Since a vehicle classification unit is not

installed in the exit toll gate 4, its installiation is easy
and the construction periocd i1s sghort. Since the island
14 is short, cnly sheort extension is reguizred for an island
of the manned tcll gate, or the island of the manned toll
gate can be used without modification.

Next, & case where a user pays a toll by using
a reccording medium (for example, an ETC card) recording
past traffic history is explained. In this case, the
automatictoll collectionsystemcanperformthe settlement
of the toll without using informaticn of a number plate.
Fig. 7 shows an operatilon of an automatic toll collection
system in this case.

IntheentryvtollgateZ, anon-vehicle transpender
communicates with a rcadside antenna of the BETC system.
Or, a user passes the ETC card 44 toa toll collecting person
in the entry toll gate 2. In the ETC card 44, a times 50
and an entry toll gate name 52 are written. In the ETC
card 44, a vehicle fype 54 identified by the vehicle

clagssification unit 6 installed in the entry toll gate 2
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detection sensor 22 detects entrance of the vehicle and transmits a

detection signal to the automatic toll collection machine 20 (step 5102). A
passenger of the vehicle moves the vehicle along 10 the traffic lane 15

and stops the vehicle near the automatic toll collection machine 20. Then,

the passenger inserts the ETC card 24%hto the insertion slot for ETC

cards of the automatic toll collection machine 20 (step 5106). The media
raading: it 3Q reads infermation recorded in the 15 ETC card 44 (step

5108). In information read from the ETC card 44, the checking unit 32

checks the vehitiantype S4svrittenat g1l eay ol gale2 hyainstithe lane 15,

vehicle type 66 in the traffic history 56. The checking unit 32 determines
tHe FeRicR 20 GpR B5aCas Faiabreifforfatfortif the 8 suist e Bfedking €1 0S¢

meels & predetormined standard, and deterines the yehigle, yneS41p: <
bé Unreliablé information if no meeéting the pre efermined standard.

Whemn oply.the histary undena. predetermined pumbenefdimesis e entrance
recorded as the traffic 25 history 56, the vehicle type 54 is determined as

ubectiableiinformatien (st SEkd)e the peadeterminedo f the vehicle and
standardmeansaconditionwhere - 19 the vehicle type 66 recorded in the
traffieThistory 564s dohsisteht Thelconsistehey ish for examplet éonfiguited

as follows. It is determined that the vehicle %pe 54 is reliable information

WhEH HETeride Bipe5unig nftchEl S Ritl theAlehicle types 66 in the

recent traffic tﬂsgt)oz{%senger of the vehlicle moves the vehicle along

the traffic lane 15 and stops the vehicle near the automatic
toll collection machine 20. Then, the passenger inserts
the ETC card 44 into the insertion slot for ETC cards of
the automatic toll collection machine 20 (step 5106). The
media reading unit 30 reads information recorded in the
ETC card 44 (step 35108).

In information read from the ETC card 44, the
chaecking unit 32 checks the vehicle tvpe 54 written at the
entry toll gate 2 against the vehicle type 66 in the traffic
history 56. The checking unit 32 determines the vehicle
type 54 asreliable information ifthe regult of thechecking
meets a predetermined standard, and determines the vehicle
type 54 to be unreliable information i1f not meeting the
predetermined standard. When only the history under a
predetermined number of times i1s recorded as the traffic
history 56, the vehitle type 54 15 determined as unreliable
information (step 3110).

The predetermined standardmeans a conditionwhere
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56 of the predetermined number of times and only at that time. Or, it is
determined that the vehicle type 54 is reliable information only when the
vehicle type 54 is matched with all of the vehicle types 66 listed in the

traffic 10 history 56. The vehicle type 66 in the traffic history 56 is

uncertain in some cases. For example, f'séme entry recorded in the

traffic history 56, the vehicle type 66 may be shown as "compact or mid,"

that ds va-eqrapactof 156 & mid-sizevebitle. n that caseFif iscdeterminedr 56 is
that the consistency is assured if the vehicle type 54 and the vehicle type
664m thestraffic histdry 66-are nbs rrdonsisieht Withregaresthers and g L gured

vehicle tg/ e 54 is determined to be reliable. 20 When the vehicle type 54 ,
iSftidg_d t¢BE reliable, : thel CHGHFToN it 3w Calbtittdethd ?&Fbgs@ieor? 41s

the vehicle type 94 and displays.the tall to the vehicle (step_S112). W -
iths &ét%l}?nfi%eﬁ?haoﬁﬁlea \Eéhél)&e“{%ge%ﬁ igenho% reliable’ iﬁ?orr%}%ti)éﬁ a!t%%nwh”d

step:5110y thevehicle informationggquesting unit 36dransmits acaution s=ory
signal showing that the vehicle type 54 lacks a reliability to 20 the

moRitering panel:26; and requests themrenitorng panels 26 far infotrpatian that
of a vehicle type (step S114). When receiving the caution signal, the

mokitering Qpanell 26 éxectrdseoutpats Showing rédeptivn ot thescatitio: 524 +s

signal to the clerk in the office 14 bX using a speaker, . o
reliable information only when the vehicle type 54 1is

matche&withallofthevahicletypes661istedinthetraffic
history 56.

The vehicle type 66 in the traffic history 56 1is
uncertain in some cases. For example, in some entry
recorded in the traffic history 56, the wvehicle type 66
may be shown as “ccmpact or mid,” that is, & compact or
a mid~size vehicle. In that case, it is determined that
the consistency is assured 1f the vehicle type 54 and the
vehicle type 66 in the traffic history 56 are not
inconsistent with each other, and the vehicle type 54 is
determined to bs reliazble.

When the vehicle type 54 is judged to be reliable,
the calculation unit 34 calculates the toll based on the
vehicle type 54 and displays the toll to the vehicle (step
S112}.

When 1t is determined that fthe wvehicle type 54
is nect reliable information at step 85110, the vehicle
information reguesting unit 36 transmits a caution signal

showing that the vehicle type 54 lacks a reliability to
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lamp, or display. And, an input of a vehicle type is accepted by an input

device of the monitoring panel 26. The cleric determines the vehicle type

of the vehicle with visual observation or the like to input the type (step

S116). 10 The calculation unit 34 calculates the toll by using the entry toll

gate name 52 read from the ETC card 48 and the vehicle type information
inputted to the monitoring panel 26 by the clerk and displays the toll to
theehiele (step:Skl §) =12 The autematictal:ecllestion enachine 2@ ing panel
executes the settlement of a toll by using the inserted ETC card 44 (step
5220)fWhehthe satlérment of theatoflgsacrhtally vaompletedthé 1 1 ) .
automatic toll collection machine 20 returns 20 the ETC card 44 to the _
vehicle in the Wafiie RRE A5 stBf 5152 *thealiforiaficdf cotfecisnn = =0 2ne
machin ransmits a signal for.instructing the start control maching 16 ... .
td %Ié%%é%‘% 16 bar of fheg %%a?tucbﬁtrsd ?nwa]gﬂi%e“ T6 isFset 75 %)o% béglgr% the = °

open,state (step 124); The passenger okthe vehicle starts thevehiclgpeaxer,
and runs off the traffic lane 15 (step 5126). - 21 The automatic toll

collestigncsysteapexplained rabpve:determines thegeliabiléy-ofceitent ccepted
vehicle type information based on past vehicle type information in a
mediwn storingtpast waffie kidtopnsudtras a9 EYCardans Vehfele typee clerk

information of the ETC card by which toll _ ) ,
determines the wvehidle type of the vehicle with visual

observation or the like to input the type {(step S5S116j.

The calaulation unit 34 calculates the toll by
using the entry teoll gate name 52 read from the ETC card
44 and the vehicle typs information inputted to the
monitoring panel 26 by the clerk and displays the toll to
the vehicle (step 3118).

The automatic toll collection machine 20 executes
the settlement of a toll by using the inserted ETC card
44 {step S120).

When %h@ settlement of the toll is normally
completed, the automatictollcollectionmachine 20 returns
the ETC card 44 to the vehicle in the traffic lane 15 (step
8122y .

The automaticteoll collectionmachine 20 transmits
& signal for instructing the start contrcl machine 16 to
be open. The bar of the start contrel machine 16 is set
to ke in the open state {step 5124).

The passenger of the vehicle starts the vehicle

and runs off the traffic lane 15 (step 3126).
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processing for a vehicle of a particular type is normally performed

repeatedly in past time is reliable. For this reason, a toll collection based

on the correct vehicle type is possible even if the vehicle classification

unit is not 10 installed in the exit toll gate 4. It is assumed that the toll

road is regulated such that all users ‘pa?jthé"lr tolls by using the medium

storing past traffic history such as the ETC card. In this case, to all

vehicles, it is pessibie ta:perform the tall bcalleetiondhrosighthen explained
operation described with referring to Fig. 7. In such a toll road, the
nainbee plate: readings devite 244 tebd)ititvl gate 4 showmin Figh2@te type
not required. Fig. B shows such an exit toll gate 4a of the toll_ 20 road. In |
ahaUfoTAfe tBIP cHIfERch RACRnE 20858 ‘Frograhvf pefdiing atar *» =

collection ba%%drc:gn che%ké to}f.gpymberw?%%is not ir(lzsrtlalled. E%i}n%epr&o card.

num %Pfﬂa e rea(fllr?g HéVice s instalied i anisland 128 of the exit ol

gatera. the island 123 has a-margin ip spage.where 25-apPafalusesican «o11
be installed compared to the case shown in Fig. 2. Alternatively, the

isfand-kZascandoe turthervemallere- 22 - CAIMS duArautgmatic tolhormally
collection system comprising: a number plate reading unit configured to 5

takeafpicturslofrz yelicle whjch enteesa traffice 1s reliable, For this
reason, a toll cellection based on the correct vehicle type
is possible even if the vehicle classification unit is not
installed in the exit toll gate 4.

It is assumed that the toll road is regulated such
that all users pay their ftolls by using the medium storing
past traffic history such as the ETC card. In this case,
to all vehicles, it is possible to perform the toll
collection through the cperation described with referring
to Fig. 7. 1In such & toll road, the number plate reading
device 24 in the exit toll gate 4 shown in Fig. 2 1s not
required.

Fig. 8 shows such an exit toll gate 4a of the toll
road. In an automatic toll cellection machine 2Z20a, a
program for performing @ toll collection based on checking
of a2 number plate is not installed. Since no number plate
reading device is installed in an island 12a of the exit
toll gate 4a, the island 1l2a has & margin in space where
apparatuses can be installed compared to the case shown
in Fig. 2. Alternatively, the island 1Za can be further

smaller.




lane in a toll gate and to extract exit number plate information from an
area in the picture where a number plate is taken; a medium reading unit
configured to read 10 vehicle type information and number plate
information from a recording medium provided from a vehicle in the
traffic lane; a checking unit configured t6 thack a matching of the exit
number plate information and the 15 number plate information; and a
calculation unit configured to calculatera tetkbased on the vehicle type
information when a result of the matching is matched. 20 2. The
altomatic toll &ollectiorsystem hecokdifg toldaimt e rfuftiértemprising: a
vehicle detection sensor configured to detect a vehicle existing in an
upStFédm St %Sf an automatic toll collection machine in an exit toll 25

gate, and the number plate r. a%ing unit takes the picture in respon to.a
detection of a%eﬂﬁ:?égk%yrth%faz ev&?&é%&%cﬁ&n%en%%ﬁ% f’?ﬁg Sl

apfomatic tolk collection systeny Aceerding g claim 2, frther comprsing: ©

an output unit configured to output a predetermined output to a clerk in

charge whenz=a tesuit of theematchingds aetimatched:and number plate
information from an area in the picture where & number
plate is taken;

a medium reading unit configured to read
vehicle type information and number plate information
from a recording medium provided from a vehicle in the
traffic lane;

a checking unit configured fto check a
matching of the exit number plate information and the
number plate information; and

a calculaticn unit configured to calculate a

toll based on the vehlcle type information when a

result of the matching is matched.

2. The automatic toll collection system
according to claim 1, further comprising:

a vehicle detection sensor configured to
detect a2 vehicle existing in an upstream side cf an
automatic toll ceclliection machine in an exit toll
gate, and

the number plate reading unit takes the

plcture in response to a detection of a vehicle by the
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a collection unit configured to collect inputted vehicle type information
from a clerk in 10 charge via an input device, wherein the calculation unit
calculates the toll by using the inputted vehicle type information. 4. The
automatic toll collection system 15 according to any of claims 1 to 3,
further comprising: a vehicle classifiGatfon Gnit configured to generate an
entrance vehicle information indicating a vehicle type of a vehicle which
enters an entiy tallc gaten2@ an eatrance number plate reading unit
configured to read a number plate of a vehicle which enters the entry toll
gate; and an issuing unit configured to record the entrance vehicle type
information as the vehicle type 25 information and a number plate read by
the entrance AGRb&YIER F&dding Arit as e ftintoe? Plate’ SiBfmation in

the recoréiin mgdiumland iIssue tpe - 24 - recording medium, wherein the
ac%ox -+ TG a C ajtm P urtTpner COdHD 1s1n%:. .
namber platereading unit and the medium reading unit areinstalled in an

exittoll gate placed,ina,downsireamcsids githe entry tollgate.+S 3 The
automatic toll collection system according to any of claims 1 to 3, wherein
the-medivarreating unitkeads vehiele dyperhistory isfosmationihen a
result of the matching i1s not matched; and

a collecticn unit configured to collect
inputted vehlcle fLype informat;on from a clerk in
charge via an input device,

wherein the calculation unit calculates the

toll by using the inputted vehicle type information.

4. .The auttomatic toll collection system
according to any of ciaims 1 to 3, further comprising:

a vehicle classification unit configured to
generate an entrance vehicle information indicating a
vehicle tvpe of a vehicle which enters an entry toll
gate;

an entrance number plate reading unit
configured to read a number plate of & vehicle which
enters the entry toll gate; and

an lssuing unit configured to record the
entrance vehicle type infcocrmaticn as the vehicle type
information and a number plate read by the entrance
number plate reading unilt as the number plate

information in the recording medium and issue the
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recorded in the recording medium and including 10 information of vehicle

type used to calculate a toll in past usage of the recording medium, and

the calculation unit calculates a toll by using information of vehicle type
recorded in the vehicle type history information when the vehicle type 15
history information satisfies a predeternfified condition. 6. An automatic

toll collection system comprising: 20 a medium recording unit configured
to-eaag 2 vehicledype:history information including information of vehicle

type used to calculate a toll in each of a plurality of past passages from a
recording meditimy sl 25ha calculation wriitcoafigured io galculate & tall the
by using information of vehicle type recorded in the vehicle type history
iffSFiatdn WheR tRe vériéle - 252typB histery Afforkiatidh satisfless 11 gate
predetermined condition. 7. The autpmatic foll collection system

EAGHER 16 Blain BCWREARF B AdRerindd Eofdiiced o omdiRR®

where all information indicating all information showing a plurality of
vehicle types included in the vehicle type history information are

censistent. 10rhe automatic toll collection system
according te any of claims 1 to 3, wherein the medium
reading unit reads vehicle type history information
racorded in the recording medium and inciuding
information of wvehicle type used to calculate a toll
in past usage of the rececrding msdium, and

the calculation unit calculates a toll by
using information of vehicle tType recorded in the
vehicle type history information when the vehicle type
history information satisfies avpredetermined

condition.

6. An autcmatic toll collection system
comprising:

a medium recording unit configured to read a
vehicle type histery information including information
of vehicle type used to calculate & teoll in each of a
plurality of pasit passages Irom a reccrding medium;
and

a calculation unit coniigured to calculate a
toll by using information of wvehicle type recorded in

the vehicle type history information when the vehicle
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8. A construction method of an automatic toll collection system
comprising: installing a toll collection machine configured to read vehicle
type information and number 15 plate information from a recording
medium provided by a passenger of a vehicle to calculate a toll in a toll
gate where a toll collection is perfornmied?5ased on a vehicle type
identified by a person in charge; installing a camera configured to take a

20 picture of ayebiclengnambpstigam side ok thedolk colledion sachined
in the toll gate; and installing a program configured to calculate a toll
basedidn thenvehicle information when a result of matching information
regarding a number plate 25 extracted from the picture with the number
plate information is matched into the toll collection machine.

7. The automatic toll collection systen
according to claim &, wherein the predetermined
condition 1is a condition where 211 information
indicating all information showing a plurality of
vehicle types ilncluded in the vehicle type history

information are consistent.

8. A construction method of an zutomatic toll
collection system comprising:

installing a toll collection machine
configured to read vehicle type information and number
plate information from a recording medium provided by
a passenger of a vehicle to calculate & toll in a toll
gate where a toll collection 1s perfcrmed based on a
vehicle type identified by a person in charge;

installing & camera configured to take a
picture of & vehicle on an upstream side of the toll
collection machine in the toll gate; and

installing a program configured to calculate
2 toll based on the vehicle information when a result
of matching informaticn regarding a number plate
extracted from the picture with the number plate
information is matched into the teoll collection

machines.



