2256072 The present application is divided out from application
nunbgr 8928101.8 filed 12th Decenber 1989 and.al so entitl ed-Vehicle

| dent.ifi catiron. . That application 5 describes and clainms a sy
including an identification plate which transnits an identifi catmlgz
by radio or dptically. An identification plgte reader receives the signal
fromthe identification plate. That signal “is conpared with the vehicle
ntinber plate read fromthe 10 veMaiele Tbeqtibizabini nvention relates to

an autonatic vehicle | gent ificatio 8 V\q«a t her or. not
notor vehicl'es can enf8f i rR‘EF%?fé‘bl ngPgl"€§§g§Bch g ividsdds, ovhar Srem
_pz;rkl n]g lots, etapplication nGabeensbasablys fdledt aaehi Demhbelrewers] and
identification s

nmounted w th an xé%ﬁ%écitttll%?rsl ??%?Cfga?ge gg?g‘csgggﬁér arclpg??n%%@#%aﬁ%er
passes by a %aciiesgrihesannddcdainst al systen, ingiudiagplaa identification
reader provided ﬁia@ezghicﬂafféﬂémféé%pﬁéﬁtﬁl@atﬂﬁ;x? rﬁiﬁiﬁb@%ﬁr&@i or

collecting spot;” autonmtic conmuni_cation or . autonatic reaé&pnse I's per ormed
bet ween the | D pPRE&CARAY: he Amcifentifjcatiani plasemrsadar creqehvies athe

described in a naggarane fiomt she Kugekie{dataidn. CpEaﬂeneerma):",sﬁ@{al 13s
No. 2, pages 26-29

Kenkyukal of Japﬁﬂ !Z’alfﬁﬂguvpljt#ih%ﬁ‘%axgﬁ S?l c?"fn%%r’ngP %’tjgrr'% g?&’iﬂm the

described crotheveBiplaie mounted on the nmotor vehicle is identified by the
facility and a necessahy bgBLhE! HVéRPion relates to an automatic vehicle

identification system for deciding whether or not motor
'vehicles can enter into specific areas such as toll roads,
U : charged parking lots, etc.

: 15 " Conventionally, in automatic vehicle identification
systems, it has been so arranged that when a motor vehicle
_'mountéd " with an identification (ID) plate havihg a
characteristic ID number passes by a facility installed on
a toll road, for example, an ID plate reader provided at a

20 passage check point of a gate such as a toll collectlng
| spot, automatic communication or automat:.c response is
performed between the ID plate and the facility by a rad_J.o
communication means as described in a magazine "Koutsuu .
Kougaku (Traffic Engineering)", Vol. 12, No. 2, pages 26-29

25 published in March, 1986 by Koutsuu Kougaku Kenkyukai of
Japan. Thus, the characteristic ID number stored in or
described on the ID plate mounted on the motor vehicle is
identified by the facility and aln'ecessary-identification

" processing on the toll road, for example, a decision on a

30 car model of the motor vehicle, automatic toll collection
or a decision on permission of entry of the motor vehicle
1nto a special zone is performed.

However, in the known automatic vehicle 1dentif1catlon'

_ systems, it was possible to discriminate the characteristic

35 ID number of the ID plate but it was impossible to
automatically decide whether or not the ID plate is mounted __
on a valid motor vehicle under contract. Namely, the known B



processing on the toll road, for exanple, a decision on a:30° car nodel of
the notor vehicle, -automatic toll collection or a decision on pern1SS|on of
entry of the motor vehicle.into a special zone is perfornmed. However, YB{y
t he known automatic vehicle |dent|f|cat|on systems, it was possible to.

discrimnate the characteristic 35. |ID nyrber of the ID plate but it was

'_-inpossible to automatically deci de whether or not the ID plate is nounted
- on-a valid nohggcmgkiel evaﬂdeuecomaéa%nﬁambn EhetensWhave? SUERMBAI C

vehicle identificat ave that even if an ID
plate allott eGr?Ubéci‘nﬁp?% ?'Z%B kg &%P@&’&% 539%%590%5&’%1 Fized

. cotlection of chbeihch Icarﬂaﬁhcts for egrtidma izl tedd coldection- oEzthectnl}0 as
IReiD b arcorhhd 1Y L1 ddad 1l "RASRLRLC o0 'S4 SEbeLlERLd | SO7) SBDUN 109 ©F
i nventi on$ t heeduce mﬁantn%ﬂa &tt@aﬂxnp¢$§¢b1¢yt996&tﬂshnﬂh§ tlegahg

‘the steps of ghohtagg 'gfa%med%t i1t 'di‘P dﬁé‘tﬁhﬁﬁ err?tglqo%rw plate data

and a characteristic”identification nunb of -t ication pl ate;

~ combi ning the nunb&P FACHIFIRNCE N4t Eh&hﬁnﬂﬁ?%ﬁ?% ip¥epEirRat itheERinber to
provide a synppegiged a gitthod &f cf@entitpefgl ar Mehiiclle iinclifking Sthe

- fransmtted blelpdl Qe beoingPtho U Vidinds FRAML ALAOPLREE" Tord RLRREE "

i0 - plate data and a’ characteristlc 1dent1f1cation number ofa
- the’ 1dent1fication plate; _ '
combining the number plate -data and characteristlc

identification number to_prov1de a synthes1sed signal of _

_ predetermined form'ﬁhich,'in use, is transmitted by radioa'a;}_

15 or optically by a modulation signal generator in response'

to an interrogation; and, o _
mountlng the identification plate on a vehicle hav1ng
~the correspondlng number plate.
' In the accompanying drawings:. _

20 - Pig. 1 1s a block diagram of an ID plate used in one
embodiment of the present. invention - employed in an
automatic vehicle identification systeﬁ; | |

 Fig. 2 is a block diagram of the automatic vehicle
identification system of Flg. 1; and '

25 Fig. 3 'is a perspectlve v1ew of facilltles installed_
on a road, which are employed in the automatic vehlcle
identification system of Fig. 2. . _ -/

"Before the description~ of ‘the preSent; invention
proceeds, it is to be noted that 1ike_parts,are designated




to amji nt errogati on; and, nounti ng the identification plate on a vehicle
havi ng the correspondl ng nunber plate. In the acconpanying drawt ngs: 20
Fig. T™'s a block diagramof an ID plate used in one enbodi nent of the
present :invention enployed in an automatic vehicle identification
system Fig. 2 is a block diagramof the autogmtic vehicle identification
systemof Fig. 1; and 25 . Fig. 3is a perspective view of facilities
ifstalled on ar y=Tas o] Qo QRS i
identification sggf %er I}:éf&é Bef %éﬁ&#teéqg%g%%l pt |%€1 ’ng@ '[Cdffg:orﬂpeaéneynj’[ng
i nvention proceeddrayings. to be noted.that |like parts are designated 3
by like reference nunmaérfm@u@bwttéhawwrmmqmg therendgs Bhbwnriim

aont 11 ot o eyiiem e s o S SRR C\Inifa g BBRPLEGEIR, Ufsten X,

- - the system¥ i rmd:cmilatlwg\ toeoneé fémbod bregt D) I af &9+ 0ol




~anhd a nunber plate reader 15. The ID plate reader .11 is constituted by a
-road antenna 12 installed on a toll- road, a communication processor 13 and

an | D nunmber discrimnator 14, which are connected to each other as shoe
- Meanwhi | e,

the nunber plate reader:15 i's constituted by a canera 16, an

‘image processor 17 and a nunber plate Qigprininator 18, which are

connected t

o each other . as shown. The'ID plate reader 11 and the nunber

plate reader 15 are connected.-to a.conparator/collator 19. The

conpar at or/
conmuni cat i
communi cat i

collator 19 is, in turn, connected to first and second
theC@

traffic processor 23. Operation of the system K of the above descri bed

-arr angenent constdtatiededy hereadbantennarl2l Pnptaddedsonhavtold road,lais = -
enpl oyed .in the systemK and is nounted on a nmotor vehicle 25 running on
the toll rogommundicetdonn progesapr 13 and) ame IPD pimber rdiseriminator
road antenna 12 receives, by radio, data qon the I D nunber fromthe I'D plate

24 andgt he d4vawbdohhane aanangted tQ Hach (PERRY| 88 t thomnmMeaavhite,

. 13, to the |1 D gunb di L gl pat 14 nber _plate 26
THe 5y of Eohcnbor wiate: peasoh AR 18" SondtrenBRi e ombaes’ 16, 4 1
Thags| prodessdi aPdahd A hEARb:? BP&ééOEii%erﬁ‘ing%to% °fs; h_e

serial nunb

| D nunber .-

10

"lers 20 and 21._' Furthermore, the first COmmunicat;onf"

15

which are conneéted.to'éach_othe: as showu;"The ID pla£é

reader 11 and thé number plate reader 15 are'connected-to a i,:

compafator/collatotIIQ- 'The'comparator/collator 19_is;lin

turn, connected to first and second communication control-

controller 20 is cbnnectéd'to a fee calculator 22, while the”

telr K 8hTluvdes aRd 1dehtifibatioa’ T2bS. p1hb6 rbhadk 11

on co?%roller'zo.ys connected to a fee calculator 22, while the
'second conamal At hembegOpllatd e¥eaddr 15. CaheeciPdplate aeader 11lhsoal

second communication cohfroller 21 is connected' to tan '

illegal_ traffic proceséorﬂ23. . o
Operation of the system K of the above deécribed 

arrahgement is described, hereinbelow. An ID plate 24 sh§wns

_'1n Fig. 1 is emploYedainfthe system K and is mounted on a

20

25 .

motox vehicle 25 running on the toll road_as shown in Fig;
3. In the ID plate reader 11, the road antenna'12 recéives,
by radio, data on thé ID number from the ID plate 24 and thé'
data on the ID number s transmitted via the communication
processor 13 to the ID number discriminator 14. Data on a

number plate 26 (Fig. 1) of the motor vehicle 25 such as a

car model code, a dFdigit serial number, etc. is.éontaihéd

in at least a portion of the data on the ID number. The ID

3



numbery di scrim'nator 14 discrininates the data on the ID nunber: and the
data-on_ the. nunber plate 26 so as to transnit the data on the nunber plate _
26 to Yhe conparator/collator -19. .In the nunber plate reader 15, the nunber
pl ate 26: of the running notor vehicle 25 is shot by the canera 16 and the

car .nodel code, the 4-digit serial nunbrer® =etc. in the data on the nunber
plate 26 are discrimnated through the imge processor 17 by the nunber

pfate discrimnator 18 so as to be transmitted to the conparator/collator

19. In the cq rator/col|ajor, 19, .the data,op the nugber ate 26
transmtted fr'%% g ﬁﬁlri’ﬁ‘{e?aﬁ?gc##m‘?\gfﬁ?iﬁ‘ﬂ"‘?ge%o & e%ﬂﬁtl‘?nanﬂhe >
codllated with t.tr htt fr U I Rplyat. l.scrim_nator, 18 such -
that a deci si &%seénﬁg\er&s%et g%e?ﬁe&“%r W%lrh%% ggt goog‘st %’8 ﬁlﬁwﬁ% -
pl ate 26 coi ngide AY Ch Qt I %Tpﬁéa / _ o
a positi ve--de%h% o#‘%%a‘?’?t ﬁl(‘agt &oﬁhagfatp&tr#&e nu eir:R%I g?@bg%ggg%%é&?eia\?csﬁ
each other, dgtga for perni tting passage of the notor vehicle 25 is
transmtted by way of the first communi- 20 cation controller 20 to the
fee calcglator 22 in wirghtReNftfbed’ plate e@aaas-pusileset.auhbarc?:ta%dds
code is ®alcu- lated. On the other hand, if the conparator/collator 19 has
made a negati'of ¢he Tunningamotbe wehiddea2snisheshotnbgrtheatamézaddénaind
coincide with each other, the negative 25 decision is transmtted
t hrough-t he sé&hencammmmadelcatode, cther §-dégitl secrinalc numbedsl etaf fin the
rocessor 23 by which a ' . _ .
P S _d)e/\ta on the number plate 26 are discriminated through the

| - imag__e. processor 17 by the number platé discrimihator 18 so
N .10' | _&é- to be transmitted to the. co_inparator/collator 19, In the
S comparatér/éollator 19, the data on the number plate 26 .
| trari_smitted from the ID number.discriminator 14 18,-_coxhpared.
with and collated with that ti:ansmitted from the number
plate discriminator 18 such that a decision is made as to |
15 whether or not the_ 'f.'wo data on the number plate 26 coincide
" with each other. If the comparator/céllat_or 19 has made a
.' posi."tlve decision that the' £wo_ dat.a "on the number plate 26
coincide with each other, da’f:a for permitting ‘-paésage of the
mot.ér vehicle 25 is transmitted by way of the first communi -
20 éation controller 20' to the fee calculator 22 .{n which a
' necessary fee corresponding to the car model code is calcu-
lated. On the othei_ hand,' if the comparator/collator 19 has
made a negati#e_ decision that the two data on the number
plate 26 do not coincide with each other, 'the negative O
decision is transmitﬁed through the seéond corhmuniéation -

25 _ .
controller 21 to the fllegal traffic processor 23 by which a
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nunber. Aﬁter
nunber pl ate
nodel * code,

p such as closing of a gate of the toll road or’ taklng a

e ill'egal notor vehicle 25 is taken. Therefore, in the sysIen1'
ent enbodi nent, 5 it ‘becomes possible to discripnate, OﬁJh
i's, data on a valld nunber plate to be conbi ned mnth the 1D

ch is obtained fromthe ID pgate reader 11 and data en an

plate conbined with the ID plate 24, which is obtained from -

collated wi t
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E'hus, since the two data on the number plate 26 are

' collated with each other by the comparator/collator 19,-f.

such excellent effects are: achieved that illegal use of the

ID plate 24 can be prevented and failure of the ID plate 24'.

" can be judged on a real time basis.

15

20

The data on the number plate 26 can be added to the ID

number of, for example, a 10-diqit serial sequence as a

portion of the ID number. Alternatively, it can also be so

arranged that the data on the number plate 26, per se,
formed by a transportation office code, a car model code,
an appllcation code, a 4—d1g1t ‘serial number, etc. is used

‘as the ID number.

25

' Fig. 3 shows the ID plate reader 11 and the number'

plate reader 15 referred to above.  In Fig. 3, the ID plate

24 mounted on the motor vehicle 25 performs'information.
"interchange with the road antenna 12 of the ID plate reader

11 by radio, etc. and the number plate 26 mounted on the

o~

o



nmot or vehicle 25 is shot by the canera 16 of the number plate reader
15 FP@ 1 shows one exanple of an arrangenment of the ID plate:24 enpl oyed
in thesystemK_ .In response to a call fromthe road antenna 12, the ID
plate 24 fetches the characteristic ID number of a serial:- sequence from an
I D nunber storage 27 and fetches the data en the nunmber plate 26 froma
nunmber plate data storage 28. . An ID data synthe- sizer 29 synthesizes the
" above characteristic I D nunber and the above data on the nunber plate 26
into the data on the 10 serial |D nunber such that a response signal is
transmtted fmotor wehielent2Ginds3zshatt by rthal sameraa 1© ofr dthgh number
modul at'i on..si-gnal -generator 30 and a nodul ator 31. In this enbodi nent, at
1 east a port iplats xeademtdS 15 on the ID nunber witten on the ID plate
24 contains the data on the nunber plate 26 of the notor vehicle 25 to be
provided with the | D plBi@. 24 shewseeafpexampie AL \ahi ¥ EARGRAINE 0AE r She
for automatic col]lection of toII igthe toll road, a_notor vehic

permtted tc>¥9ﬂ&*a#¢n3ﬂeﬁ@2%ﬁw?§y othe sygtemcKe IPhE?EB?“?%s%PtPnSF#A
Lomer ablY OTgSkn SR bbadl SHEeRUR A e | TRoREAER] AP, TRLEHAR the
constant set tél{‘a‘“ra‘)&&f’&féﬂc&na%ﬁnﬁ&i%g pel Heriaietsecﬂ%nce from an ID
number storage 27 and fetches the data on the number plate
26 from a number ‘plate data storage 28. An ID data synthe-.
 sizer 29 syntheslzes the above characteristlc ID number and
Sa’ 10 the above data on the number plate 26 into the data on the
serial ID number such that a response signal is transmitted -
.'from-a plate antenna 32-to the road antenna.lz through a-
modulation signal generator 30 and a modulator 31.
_ In this embodiment, at least a portion of the data
: 15’ on the ID number written on the ID plate 24 contains the
' data on the number plate 26 of the motor vehicle 25 to be
provided with the ID plate 24, for example a motor vehicle
_unAer contract for automatic collection of toll of the toll
road, a motor vehicle permitted to enter into a security
20 sone,.etc., thereby reSulting in remarkably great security
_,of the system K. _ |
It is needless to say that if, especially, the
humber'plate data storage 28 is formed into a ROM or a
oonstant setting portion such as a setting pin, a setting
25' switch, etc., reliability of data stored in the number plate |
-data storage 28 is superior to that of a case in which the

number plate data storage 28 is formed by a RAM.



25 :switch,

etc., reliability of data stored in t he nunber'pfate dat

storage 28 is superlor to that of a case in which the number , plate -d

storage 28
- data storage
portion,. it

is fornmed by .a RAM 8 Furthermore, if the nunber p

a' .
at-a
Iae'e

28 is fornmed by an independent ROM or ‘constant setting .~

becones possible to flexibly,set the data on the nunber p

26 in accordance with. its applications. %herefore - if the data on

nurmber pl ate

serial sequence,

a‘a?a ¥ FuHBRR tensg Theregore ;

‘of the data on t he nunper é)l at 26. Fﬂé gém)re P-ﬁ?gm a st andpoi nt -of

achi evement @1akR #¢ 130 ACE

late

t he

mé%&%ls P‘?or ed%‘iﬁﬂ%ﬁgﬁ{&% %er S%%ggz%uggeg?%?ﬁe

Cfine - of manthacenr elléﬂek‘mdﬂ!#plk&ﬂe or gonstantht settd ng tpartdon - eéultl.ng
in_inprovemeteddmés CPosEIbee the ﬁ)é%iﬂﬂ! Qétlehe Gdita a5n TtRE! Rhfibeptting <

preferablse thpt e dat&)gm had enaitiex ;il@t&gQGZ&SI sof setedslto oveehaphat |
' at ce, o) |
‘the data int & é 68 tt‘g g &%r age %%eﬁ%} %géggﬁ?%f ngé%\ﬁ ?I
is desirable Stpredle ierrttéme p[lat enumberststoxfgesd 2hatat hd:hK]VItauenoofbe

Constant -ver (LA AUORDS AMteNY W 4 pHle, ke I RRLR,
Corpi opb 2 %@{ﬂg‘ Oilnl .§me| )é%emg:nt of security of the gsypstem K as

once data ha

_.settl ng of .a
.10

well as flex1ble setting of the data on the number plate
'~ Furthermore, from a standpoint of achievement of

'security of : the’ data on the numbeér plate 26, it is

15

preferable that the number plate data ‘storage 28 is formed' -
such that once data has been stored in the number plate

ng of

r the
ter

data storage 28, rewriting of the data in the number plate

data storage 28 cannot be performed. Thus, it is desirable

~for the number plate data storage 28 that the ROM cannot be'
removed from its mounting portion after wr_iting of data

20

therein or the constant setting portion is fixedly secured
to its mounting portion after setting of a constant.
As is clear from the foregoing description , in the

- preferred embodiment of the present 1nvent10n, the'

25

30

35

characteristic ID number of the ID plate and the variable

vehicle number of the number plate are stored so as to be

transmitted by radio in response to a call from the road

antenna. Therefore, by" receiving the ID number and the

vehicle number by the road -antenna, il_legal entry of the

motor vehicle into the 's'pecific areas can be prevented
through check of the ID number and comparison between the
vehicle number obtained from the ID plate and the actual
vehicle number. '

Furthermore, at least a portion of the data on the ID

number written on the ID plate contains the data on the
number plate of the motor vehicle to be prov1ded with the "

ID plate, for example, a motor vehicle under contract for

automatic collection of toll of the. tol_l road, ‘a motor

3



As |s .Cl ear fromthe f oregoi ng descrlptlon in the preferred enbodi ment

of the present invention, the characteristic I D nunber -of tthe ID plate
and thé variable 25  veh cl'e nunber of the number ‘plate are stored so as
to be transmtted by radio in response to a call fromthe road antenna.
Therefore, by receiving the I D nunber and the vehicle nunber by the road
antenna, illegal entry of the notor vehicl eqnto the specific areas can be
prevented 30 - thrqugh check qf fhe |D . nunber, and co on between the
Veh ole nunber JRthRe Heced (6o FEF oiEd R SRTBEN Y foi e S cpha
Furt hernore, -at theasiutomatic omebicleeideh&iﬁdcahéohDsmsrtbu im¢ludes othehe
ID pl ate contai a%_%ﬁ, 1 r}#;m t f i to
be pr.ovi ded W|th nh% ac?ﬁ %&133(%1. oér\né/)e%gifae%%evr’y@gn %glclzt -
for automatic cothem,i &h@)fdﬁtﬁlobfthﬁenu&bﬁrr @d@teawed frope ke e ID
permtted tg entpqraﬁéﬂ&@aae‘iesual theZ@i€a &1 ThePimbes ﬁ!&ﬁﬁaébﬁaiﬁéacf?om |

identification S emlncl ud the co arato / col | for compari an
collating with ﬁét&at’?f Ehe m %F {’ﬁ COBesi %ﬁ 2

ID5  plate reajdﬁgeamda ma-ehfnt iwe tﬁ&smmtnéntar qldtai thesl ID gplate is
nunber pl ate re%q, tet%hﬂf[a +a?f§o éopoéﬁhmzietosbuq:gﬁtorllﬁéﬁc égﬁof

basi s whet her or nount e
that. i1 egal us@hﬁ ID plate can be prevented, thereby resulting in great

10 ' security of the systen. |
Meanwhile, information interchange between the ID
plate and the ID plate reader may be performed through
radio communication or optical communication and the ID
% . plate may employ bar code so as to be optically read.



" the IDplate can be prevented thereby resultrng in great 10 security of -
“the syste tiqn -i nterchange between ‘the'I D pl ate and-the

I'D plate re rmed through radi o conmini cation or optical
comuni catr %W‘! lIBt H te may enploy bar code so as to be optically
read. * CLAIM5 1,5 A met hod of |dent|fyvng a

vehicle i ncI udr ng the steps of stori ng in~an identification plate both '
nunmber plate 5 - data and a characteri ?T%glggent i fication nunber of the T
identification plate; conbining the nu ate data and characteristic .

i denti fication nunber to provide a synthesised signal of predetermned form L
Wwhich, in usez.is & pathbll 6¢ DiehBiiFgihg a 9eh2eLeCEhEYUEYNG méluéeép@n

slgnal gener 2Ly AP0 ohO AbKFLLANL) Pk oaa”ﬁ”%r% Bate. 2.
A nmet hod ®f i datai fandigaa dmmmsistianﬁrdaldt;iﬁis:aﬁon dnsnbebed»fvmtme T
respect to th?d@ﬁ‘é‘i?&%’%ﬂ& Qﬁ%\ﬁeﬂgs | |
combining the number plate data and characterlstic-' '
identification number _to provide a synthesised signal of
predetermined form which, in use,. is trahsgli'tted by 'radio_-
10 or optically by a modulation signal generator in respcnse_
to an interrogation; and '
mounting the 1dent1f1catlon plate on a. velucle hav1ng
the corresponding number plate. - . S
2. A method of identifying a vel'ucle substantlally as W/
15 descrlbed with respect to the accompanying drawings. .




