DESCRI PTI ON LI CENSE- PLATE NUMBER RECOGNI TI ON SYSTEM
TECHNI CAL FI ELD [0001] The present invention rel ates
to a license-plate nunber recognition system
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[0003]

The increasing speed of computers in recent years has
enabled real-time processing of moving images. Some efforts
are therefore being made to enhance the accuracy of recognition
of license-plate numbers by successively taking multiple images
capturing the 1license-plate number into a computer and
executing the license-plate number recognition processing for
the multiple images (for example, see Patent Documents 1 and
2).

Patent Document 1: Japanese Unexamined Patent Application
Publication No. Hei 7-272189

Patent Document 2: Japanese Patent No. 3632287

Non-patent Document 1: Nakabayashi, Kitamura, and Kawaoka,
“High-speed frame-less hand-written character reading scheme
using ambiguous term search,” Journal of the Institute of
Electronics, Information and Communication Engineers D-II, Vol.



DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY
THE | NVENTI ON [0004] However, in Patent Docunent 1
above, when nultiple recognition results are obtained
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of recognized characters is determined as the final result.
Accordingly, when a disturbance component which is not a
character, such as a part of a plate frame, is misjudged as a
character, an incorrect result is outputted as the final
recognition result, which in turn decreases the reliability of
the system.

[0006]
In this perspective, an object of the present invention

is to provide a license-plate number recognition system which
is capable of performing license-plate number recognition
processing for a running vehicle more easily with higher

accuracy.

MEANS FOR SOLVING THE PROBLEMS
[0007]



a first aspect of the present invention for solving
the aforenentioned problens conprises: a canera which
captures successive inmages of a nunmber plate of a
vehicle running on a road, at constant tine
intervals; and a license-plate nunber recognition
processing unit which recogni zes a |license-plate
nunber of the vehicle froma plurality of frame images
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[0008]

A license-plate number recognition system according to
a second aspect of the present invention for solving the
aforementioned problems comprises: a camera which captures
successive images of a number plate of a vehicle running on a
road, at constant time intervals; and license-plate number
recognition processing means for recognizing a license-plate
number of the vehicle from a plurality of frame images captured
by the camera. In a case where a plurality of license-plate
number candidates are obtained from the frame images, the

license-plate number recognition processing means: when
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nunber candi dates are the sane wth each ot her,
deternmines a |icense-plate nunber by ngjority; when
the plurality of |icense-plate nunber candi dates are
different fromone another, detects nunbers of
characters of the |license-plate nunber candi dates;
when the detected nunbers of characters of the

réé &Jla%% Qﬂh r gargjdr&i@t OF aﬁﬁt ?hc}?{age&—éalate number

determ nes aracter S|mlar|tya
candyiphised aa%?- atdief f er@At WieBuleader ¢ddiathe determines a

1idaensed el e niRer BRNALal sy andnehenchbe plurality of
det ected nunbers of characters of _the |icense-plate

LiftfiRe P ahRirgaPes candifatehare st fekany fraeOnSangther,

ddlﬂ'éi‘.t‘t’c‘sltﬁlﬁmbéﬁﬁSblﬂ Ltthangact&@ré | Geniﬂ}lemlai(@rhm)éﬂ}ﬁl’atéi number
ItIO aract er

char acte ose results a
R W8T chESALREEERD. W B AR s of the
1J'mmtm Wartdd datgser wahdi dates n@resthmade catechines by

l’%ﬁ%éehar %{ﬁilgr%?r Q%ﬁgrge ltée(af1 desyl %f’fferent

acter I ONS an ne across t
resuldn3erps att‘ehEh &ﬁﬁéﬂsga@&a@mwh@r wendige tess ajpd when the

deRicly haneaed 6f Ehgrgstbrat o ¢y atl &InfOSHid D Snumber

then cal culating a score for each of the recognition

candddatesc ofF8spifdi RSt Fatte E8EFHELEEESchatBicPercharacter
copesiiftarindaskd dnddressiglides | hymber,t he bh@@g&tbwmhose

[ dth [ t t et
e R s T R bR ler el Veditnre: oie péte teross
thend ickasecpdrptponiimbemscandideteshewbahe setossgtdetimated
cldr%%%%Q'EFQEE18Hgb§6rQ§Q§£§E§é§%r bgggg]rébo%nétlon results

I cense- ate nunber recognition system accor

ang t ghegagssect Do iHONs eseit  inRtenttilon f&ﬁm%olaﬂﬁ@ss the

1ﬂcléelseachae@eﬁhmgeedcaﬁabagﬁés { 8s ?{]@rla%tseébéggngﬂgt fateight
of SecC ec € Gahnera ca ures

to, Saft G thRne e ChA SRS Pt s 0k crEeR T Tt ing

a saptuar édrfeack ofrages oécoddpeit homrbessyl taé eSorr€sponding to

f th
e BuEERELOcAERRER0' biToPORErEaLnd 3h LBE sipiagricy o
theecogpdn @m@yﬁsemteﬂ:@@ddthg weplght § oandhthepelttexfmining,

pakBa Bﬁeéﬁétséai@@t'Qﬂefé’tﬁaﬁ%ﬁ’éPgwﬁé‘see xﬂé Wé&%uus

problens is characterized in int
and character positions are not the same across the

license-plate number candidates.
[0009]

A license-plate number recognition system according to
a third aspect of the present invention for solving the
aforementioned problems is characterized in that, in the first
or second aspect, the camera captures rear and front number
prlates of the vehicle, and the captured frame images of the
number plates are subjected to a recognition processing of the
license-plate number.
[0010]

A license-plate number recognition system according to
a fourth aspect of the present invention for solving the

aforementioned problems is characterized in that, in the first



4 or second aspect, inages of the same nunber plate
are captured fromdifferent angles, and the captured
frame i mages of the nunber plate are subjected to a
recogni tion processing of the |icense-plate nunber.
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according to a fifth aspect of the present invention
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[0013]

A license-plate number recognition system according to
a seventh aspect of the present invention for solving the
aforementioned problems is characterized in that, in the first
or second aspect, the character similarity is resolution of
sections of the number plate captured in the frame images.
[0014]

A license-plate number recognition system according to
an eighth aspect of the present invention for solving the
aforementioned problems is characterized in that, in the first
or second aspect, the character similarity is contrast of images
of the number plate captured in the frame images.

[0015]

A license-plate number recognition system according to

a ninth aspect of the present invention for solving the

aforementioned problems is characterized in that, in the first



af orenenti oned problens is characterized in that, in
the first 5 or second aspect, the license-plate
nunber is determined in conjunction with a character
arrangenent rule of the nunber plate. [0016] A
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[0018]

A license-plate number recognition system according to
a twelfth aspect of the present invention for solving the
aforementioned problems is characterized in that, in the first
or second aspect, the license-plate number recognition
processing means sets a plurality of evaluation values for each
of the frame images, and recognizes the license-plate number
of the vehicle individually based on the plurality of evaluation

values.

[0019]
A license-plate number recognition system according to

a thirteenth aspect of the present invention for solving the
aforementioned problems is characterized in that, in the

twelfth aspect, the evaluation values are threshold values for



af orenenti oned problens is characterized in that, in
the twelfth aspect, the evaluation values are
threshold values for 6 binarization perfornmed for

i mage processing on the frame imges. [0020] A
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[0022]

A license-plate number recognition system according to
a sixteenth aspect of the present invention for solving the
aforementioned problems is characterized in that, in the
fifteenth aspect, the evaluation value has a factor varying
depending on the operations.
[0023]

A license-plate number recognition system according to
a seventeenth aspect of the present invention for solving the
aforementioned problems is characterized in that, in the
sixteenth aspect, the determined recognition result obtained
by the recognition processing of the license-plate number is
checked against the previously acquired number plate
information, the checking being performed based on results of



by the recognition processing of the license-plate
nunber is checked against the previously acquired
nunber plate information, the checking being
performed based on results of 7 simlarity eval uation
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up to a previously set specified rank. [0024] A
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[0026]
A license-plate number recognition system according to
a twentieth aspect of the present invention for solving the
aforementioned problems is characterized in that, in any one
of the fifth, thirteenth, and fourteenth aspects, when the
determined recognition result is checked against the number
plate information, in addition to checking the license-plate
number, color information of the number plate which is
previously acquired is checked, so as to correct the determined
recognition result.
[0027]
A license-plate number recognition system according to
a twenty-first aspect of the present invention for solving the
aforementioned problems is characterized in that, in any one
of the fifth, thirteenth, and fourteenth aspects, when the
determined recognition result is checked against the number

plate information, in addition to checking the license-plate



af orenenti oned problens is characterized in that, in
any one of the fifth, thirteenth, and fourteenth
aspects, when the determ ned recognition result is
checked agai nst the nunber plate information, in
addition to checking the |license-plate 8 nunber, body
color information of the vehicle which is previously
acquired is checked so as to correct the determ ned

nu %‘%9”'558 o #grfl églr%segg]‘!?lgr:l TB'E IWgWe%ctl[eoo%ﬁlch is

ccording ate nunber T ecogni
PrW§P@leo$Cﬁhbr¢er§t Chﬁvbﬁtib ¥R ashleo raspupvitt kba determined

relb qigogfrgg%ltllcense pl ate nunber can be perforned
h accura%& wi t hout the need for conplicated

EFE@FG§t9§hFH§'QﬁY TS thus providing highly

[obekilabl e |icense-plate nunber recognition. [0029]
According.to the Licens | ate nunber recognition
Sy RFBEA RaeT sl e (Hee P nesEapt Clon system
ofproresdiingtt hénpkeutabnt y tlmé iregem idrieon npegicated. of the
li’é‘éﬁ?%dbﬂglﬂé Jy\’hggn b or%s%%orﬁgga%&ﬁ{ h_$L H‘ Saﬁécrl],gracy

esul t processing
wirheshsehp|zged rﬁmb@orrxpalnc@é:ende@dg nszé@ntlvorebbe rlike ¢ thus

prb§199ﬁ§| lahghtlg} ehtakbp1hi ga@@ng@cgg_a'tte' %ﬁhn@%&urr%% H3 on .

hat obtarned by processing only one i nage.
[o Qégbrdlng to the |icense-plate nunber recogn|t|on

systestopfiihyad hhédlldlétﬁi&—lﬂl’até ﬁu@!ﬂ)@ﬁr@@oéﬁ’lﬁf@n system
of%ffect of .t.he fi.r Seco

st ey, Pheertnts O Socdus g ke bllSrag ity

ofbamegesnataruh5egmatednatAonQrdhnglyecegantwhen a correct
chéfggfgfylgf%@giﬁ%cﬁqsﬁqéﬂIaés%lné" rcoad% dl% g&uc;ct of the

i ncr eased reov IS possible to avol
images é&ﬁgﬂm:egﬁea@éaﬁadwr@@er lgen be eresogytiged nuh‘ﬂ@eﬂeover

it ql&gb@s‘i%@'e‘ kY oE@I@@'ﬁtg’h‘é&t réebgﬁﬁﬁﬁggeafé%?a@‘? thhan that
ale  ,a W

% g nmmerg
ObT?%% < ePPI BFRCRBADBY PBLBGANEI dM2BFocess to be
[om&ci sely executed. [0031] According to the

i C%{]cscedlp&ﬂ%ge £ OUIREN T L5 ip ia L ﬁX%S@recognition system
of the third invention, in addition to the effect of the first
or second invention, since the license-plate number recognition
process 1is performed based on further information, the
recognition accuracy of the license-plate number can be
increased. Moreover, it is possible to avoid reduction in
recognition accuracy of the license-plate number due to quality
degradation, for example such as a dirty or damaged number plate
and allow the license-plate number recognition process to be
precisely executed.

[0031]
According to the license-plate number recognition system

of the fourth invention, in addition to the effect of the first
or second invention, it is possible to avoid reduction in
license-plate number recognition accuracy due to difficulties
of capturing images of the number plate depending on the
position of the number plate and reliably execute the



of the fourth invention, in addition to the effect of
the first or second invention, it is possible to
avoi d reduction in |Iicense-plate nunber recognition
accuracy due to difficulties of capturing i mages of
the nunber plate depending on the position of the
nunber plate and reliably execute the 9 license-plate
nunber recognition process [ 0032] According to the
af or enent i.oned |cense(p at.e. nunber recognition

LIRSSk att%é“%‘?]?‘?rh Trvet to]nonul?ff%%%??l on to the

[0efFdct of the first or second invention, since the

| i cense- A {W”Pﬁ{éeh%oEgﬁgﬂE 5%%“311%%4@%‘%%3 number

processing and vehic OF rat 1 on manage
regmAdsen setagcafathei hifth danantgion e imuagdition to the

e fIIREAYPE tiHRNF f?@t RS {4EENEH nBERER%Es i ndD@BR]11icense-plate
According to the |icense-plate nunber” recognition

NUERSTe Ml Sofr §FREBI 28T USdEFt | HRAIE n RERAKITNS 02Pfe vehicle
ingidreeic ioh t heiddgest i seronddduieidd on, tisd nc:aacddhs—:acy in

LT R DePPU o SRy T RS DO e Rl

[Owbé]frane |nages of the same nunber plate captured at

di ffi%%%&dﬁﬁgdéé 't%%%ﬁ@%sé‘%i‘éﬁ&%duﬁaéf Qggésn%géﬁ system

recognition can I NCrease
OfA‘éb@r%Prlﬁ@h tigvent i9reedgeagiat donurderhe eddgeitt pénthe first

orSYSd & 10t ehiRe opevetde 'l:ﬂ%éelrltdecﬁbeJ;F‘la&déjhhinﬁgrtr%ctdb%ltlon
ef fect of _the first or second invention, since th

PIRFEEEsSTN d’er é%ﬂ% 3 4¥eReBHOTREY YSie thiet Fefrghe Pbtalned

frear ﬁ:&hlentﬂzranfe mm@ &f gties  pamer hitmbeirt platepesgpithlred at
%ge %ent e nent cg unreliable.r lults qng
£8in 9t curdte FECEGRTYi oR. [Sﬁé’bs]e ReB5Faimgoer
reCognhelbmceasebpl£Meth@ubancme@@@m .tion system of the
[0?5 @th invention, in addition to the effect of the
IrSt or second invention, since the processing

r esURESOBASRE ton thiel 1 GoRgR M 2 e FgieT é@@@%h¥yom§ystem
of%ﬂ@@e@eﬁt&hﬁﬁv&ﬁt O6h! Yin h&di81ioRASS 'tﬁleeef&é@@lfcﬁhé e rst

oPOSEMEL L of, erploving unrel lable deta and yeintaln,,.
image with higher certainty is given a higher priority, it is
possible to prevent employment of unreliable results and
maintain highly accurate recognition.

[0035]

According to the license-plate number recognition system
of the eighth invention, in addition to the effect of the first
or second invention, since the processing results based on the
image with higher certainty is given a higher priority, it is
possible to reduce the possibility of employing unreliable data
and maintain highly accurate recognition.

[0036]

According to the aforementioned license-plate number
recognition system of the ninth invention, in addition to the
effect of the first or second invention, since the license-plate
number recognition process is performed using the information

in addition to that of the image processing, the recognition
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[ 0036] According to the aforenentioned |icense-plate
nunber recognition systemof the ninth invention, in
addition to the effect of the first or second

i nvention, since the license-plate nunber recognition
process is performed using the information in
addition to that of the inage processing, the
recognition 10 accuracy can be further increased.

a%éﬁﬁ%gyegﬁpﬁgi@%gghégnaﬁgfg tioned |icense-plate

recognition systemof the tenth or el eventh
[GO%vdntion, in addition to the effect of the first or

seconddori@ily &b ShECEfokBReFRABHAGCAN AINMAY.$ I1GAHRE Wisnber
es ,of the nunber plate with a resolution’equal to

I ma | . .
reg T | B e r Ofn &Sy HdhgPRg et R¥eREokRdiion, 1in
adadedroti 89 tioe tdEFslitSiodneRet Hitdie oteBeebed theention, since

recogni tion_acgcuracy can be further Jincreased. [0038] .
HRC MR Te T REATE iy Ao PECBURPEFoRLAte wich
a gpspeémtioh ehealwedfd cdrtdiourlteserlt bri meoept bpnchaheing the

ur.al i ati o I S f 0 Is e,
zobt Y Sopp EUTRU e N8 TR ahEel e nhe (BRI che
recegdgiilono R osuFesys das e dvntiheplincrgased of
[o@¥@huation values are integrated. Accordingly, in

addition _to the effect of the first _or second

i nvefitFBRALBIER hfet heCease Pife? &UWheateGPaRytian systen
ofchateact RelFEROGR tf@@rtéeh?w \Mmgréfntch@n,vemézl pluUFBeity of
recognition, process i erfornmed_for each.inage .base
VB R b RT S e s, TRF e SRagRr «7om s Seawy Cha che
libensebpabhecunigN89kcAgunitdongprtacddmwbhsednsetheatlarality
nunbgr it i.Qn ; e hif inventi.on,
C)fi n addﬁf%ﬁ%&hte%eéégégggtgsgﬁt%%e B’Ficﬁgt%qgl:%ly;qoﬁgﬁtlon
LoitheRELERT Bf tisi hgrehen AREPREIIBIERTE PR SVeningethe case
wh¥ebi ehe hbbarERl 98 dabahase Wheehgns tdichf aenlow W8®Bn the
%he results of the j nage oce55|ng, it is £055|ble_
VephChHHt WME A e GREU Tt ¥ | r&&?s‘;é PPaPETRAFBEH EQRFAHEAMage
bagepastt aof ethduateocagnaluen HigfresoghitiknonBcutaey can be
obEXR ge. Furthernore, wusing the edit distance for
: c%e? I'hg nmeans, the efficiency of
0039

According to the license-plate number recognition system
of the fifteenth invention, in addition to the effects of the
first or second invention, by using the information stored in
the vehicle information database which is different from the
results of the image processing, it is possible to obtain an
accurate license-plate number even when a part of the
recognition results is unknown, for example. Furthermore,
using the edit distance for checking means, the efficiency of
the process concerning the checking can be increased.

[0040]

According to the license-plate number recognition system
of one of the sixteenth to eighteenth inventions, even in the
case where a plurality of matches are obtained in the fifteenth
invention, the license-plate number can be determined, and the

accuracy in recognition of the license-plate number can be
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the process concerning the checking can be increased.

[ 0040] According to the |icense-plate nunber

recognition system of one of the sixteenth to

ei ghteenth inventions, even in the case where a

plurality of matches are obtained in the fifteenth

invention, the |icense-plate nunber can be determ ned,

and the accuracy in recognition of the |icense-plate
iddpdereg£an be 11 increased. [0041] According to the

|1 cense-pl ate nunber recognition system of one of the
[0fi43dt eenth to twenty-first inventions, since the

|'i cengeoRldatg fOHRRY 1iEcfBECKREtHSIUMbdNEREBBMI®Aon system

ot her éh n the licepse-plate nunbers in addition to
of) PEERE THEAPANRERBEBES. TO | el 1] ie't dTVeA e Rgot §1BFe the

1i|td_eels‘ej—fgﬂaitet hiurioeen ee tils, chégkédutltsegfg; hréfﬁymélticﬁscptﬁ?ﬁ than
ice -plate nu r._can .speci fi nor e eci se
ehe S Y e LBt B RO o L BRRGy Raste Humbers,
i cd@itoy. td ishanedfplkawatol y thieew sfidwi nghamteenth, or
| lat i l.e o | 4 ¢ =P nu.
o e on g et or iPng FEo Db bent Hibpr g o3n ke
sPes 1 1edo Mo gr Preiséwicdy anst dedd@dyof a |icense-plate
nunber recognition process perforned by the
License-plate nunmber recognition system according to
BRERE o ERER PT LOF 8? gHﬁérﬁﬁmgﬁﬁsanatory Vi ew
[oselématically showi ng exanples of inages captured
.tion_syst

usi ng.the.license-pl ate _nunber . recogni m .
nocoriPng 6 S ERBo AR RORLTOTE, § e P g GrE Gy Lt ion
exginpweshbw hijcenseénplatéeatimrer erawghé tabnasystem according
tol ERBRESmRhat € nunmber neasuring systemaccording to
nbodinment 2. Fig. 5.is a flowhart showing a flow of
a | i Edfse-pl at%e Snukbercheg&sgnPhPYANEr okesRrPpedure of a

1iEeghedipeAt e2 nunider bréSoghi €XEhapReysV i formed by the

liggggggéégggly S %%gg rgégg E%%ogf Eggﬂﬁm{nagggording to
r E nt-2:

Embodiment 1.

Fig. 3 is an explanatory view schematically showing
examples of images captured using the license-plate number
recognition system according to Embodiment 1.

Fig. 4 1is an explanatory view showing an installation
example of a license-plate number measuring system according
to Embodiment 2.

Fig. 5 is a flowchart showing a flow of a license-plate
number recognition process in Embodiment 2.

Fig. 6 1is an explanatory view schematically showing
examples of frame images captured in Embodiment 2.

Fig. 7 is an explanatory view showing an installation
example of a license-plate number measuring system according
to Embodiment 3.

Fig. 8 is a flowchart showing a flow of a license-plate
number recognition process in Embodiment 3.

Fig. 9 is a flowchart showing a flow of a license-plate

number recognition process in Embodiment 4.
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Fig. 7 is an explanatory view showi ng an installation
exanpl e of a |license-plate nunber neasuring system
according to Enmbodinment 3. Fig. 8 is a flowhart
showing a flow of a license-plate nunber recognition
process in Enbodinment 3. Fig. 9 is a flowhart show ng
a flow of a license-plate nunber recognition process

in Enbodi nent 4. 12 Fig. 10 is a conceptual view
h
n Enpal mar o & Sonpppraal i) SeUipEs ShSkdible of

1%%?‘?—19?33%*3? n%‘tlfabqaﬁt ¢]@ﬁ0ké&§n¥3neE'@bOdlmEti‘énée pl at e

nU”beE‘lgf ecognid 50N Y3 etRRSORAIR] shb@h%@bgﬁ' Hﬁ@&a%latlon
12°is a flow chart showng a procedure of
e%?fg%% 8&5H Pa&lﬁﬂﬁ?oalarteecaglﬁlﬂoﬁffoﬁe%?%égé%@r%%acswdmg
tds fmnbéd.ﬁfms*e pl ate nunber recognition system according
od| nt. S. _Fi 13's§flowcartsovv|%a £
fI ow ojf a ceJrfc’sef"pIg]t%w ﬁbﬁﬁ r FREULRY ifonPhPoTaeLe Pf 2
1 Erdyosk rpAt 8. nEingerl4dcogn ift] iowe hardcshswipey faredw It the

1{?%#%?9% 1§%atﬁumﬂg¥ge&é- &@n g&gegﬁ5|ékcord1ng to

exp]f anat
Empartinantad | y shovm ng exanples of frams i mages

capt wrigfl hA EFROGH IRt EhBwikl &SP lWehBltense-plate
a flow of a license-platé_, nunber recognition

shovm
%QWW RrRCatS i Emlaodineny &xpl anatory
VI ewr&@henat iedal |f}lo$i&<ﬂéﬂrltgshewaﬁg| &Sf dw fofanel 1 Feges-plate

tured i n .Enbodi nent 10.. 18.is a fl owchart
recogﬂ %,{}O({f par(?cfes&sjen T rﬁ%e% recognition

pr OC§S$ i il EnbodinerkplanaEogy 3¥dews scHdmpichsrlly showing

e rZ@"e@ Fon A sCcdller (RTARE P pOR S ene 2.

nition process
1 ondHar 1§ hbwich § LamclrairpEBoBLing uikser o§| atkicense-plate

nun®eQd Hdd2gh IRiQEL T dde dahiadi s hdentith . 21 is a
flowchart show n w of a license-plate . nunber

a fl | _
reco§riti dnf p]r%c‘g%se?‘ﬁ BERBEAT He it &Y4. SCE}egr}atzlfqlslya showing
exampdept uefl Avams Showiayy cptaxsplin Embodiment 10.

Fig. 18 is a flowchart showing a flow of a license-plate
number recognition process in Embodiment 11.

Fig. 19 is a flowchart showing a flow of the license-plate
number recognition process in Embodiment 13.

Fig. 20 is a flowchart showing an example of a number plate
recognition process in Embodiment 13.

Fig. 21 is a flowchart showing a flow of a license-plate

number recognition process in Embodiment 14.

Fig. 22
license-plate
Fig. 23
license-plate
Fig. 24

license-plate

is a conceptual view showing an example of
number checking in Embodiment 15.
is a conceptual view showing an example of
number checking in Embodiment 16.
is a conceptual view showing an example of

number checking in Embodiment 18.

Fig. 25 is a flowchart showing a flow of a license-plate
number recognition process in Embodiment 18.

Fig. 26 is a conceptual view showing an example of

13



| i cense-pl ate nunber checking in Enbodi nent 15. Fig.
23 is a conceptual view show ng an exanpl e of

| i cense-pl ate nunber checking in Enbodi nent 16. Fig.
24 is a conceptual view show ng an exanpl e of

| i cense-pl ate nunber checking in Enbodi nent 18. Fig.
25 is a flowhart showng a flow of a |license-plate

nunber recognition process in Enbodinent 18. Fig. 26

1ilcRris LUNGRE Ualmyd SO Y AR B8O ReRE 143
I'i cense-pl ate nunber checking i.n Enbodi nent 19, Fi

: . Fig.
27 i 18 f Powehat L LOWGHATS ShPHeRIor BLPY Qindel prapEe-plate

nuRiiEIe [r RPN 10 P fF Qs Sin Nedish@tharnt 149. Fig. 28
is a_conce ‘%ual vi ew sho an .exa

n , | e of

|1 coRS8-pI At o RufberORAERKIAD i SEnHOUTRERY 28, gPle of
lizZenise -p ifd tmwohankes v aigi reg fimVEodihextense- pl at e

nunber. regggni tj s kR Enhodi _

VODEE ECR AR RGBT T RUERR, O L boaft [rcense-plate
nupbed| Fgfaasn i tdent maac e oidi rmedglenthe2 Or esent

invention will be described with reference to the

dr awi n%ss.S Enmbodi_nent 1(;0044 A description is given
BESIT HIODESs F ntidehmeitC SV et ridSeM T I¢Mvent i on based

fooaszfigs 1 to 3. Fig. 1 is a schematic view of a

i cense-plate nunber recognition system accordi.ng to
this eﬁﬁ’ggﬁ'rfl’g‘fﬁt’; g CrE '%s 5“?90 45 sHolwi e present
inpeotedur ¢idfl He cemrsesijleat evirhnbesrf amwoognito orhgrdcesings.
qroed.by the |icense-plate nunber recognition
Emggé]t‘lglr%ﬁgcclordi ng to this enbodinent; and Fig. 3 is an

[084pll anat ory vi ew schematically show ng exanpl es of

| MagR Y LR ISk RE Yok ICeNBE: Bh@lRl 1 dHISF the present
. recognitjon'systemaccording to, this enbodi nent. . _
LnyGBRSPRABSSRAVAR LA . TP, Sthe"iF cehdd fi aPBoRakbEview of
a Leeegpietpoatesysimd@raeeodinig iton st abatidieiing to this
enbOSLHIRR: FOEE20 {1 KeachL;, LR A0 PLOB S aure or
licensgnpilebe unintbe20 whcopnietenvesxdamgespenpéumed by the
1iEQﬁs€§B§5@e number recognition system according to this
embodiment; and Fig. 3 is an explanatory view schematically
showing examples of images captured using the license-plate
number recognition system according to this embodiment.
[0045]

As shown in Fig. 1, the license-plate number recognition
system according to this embodiment includes: a camera 10 fixed
on a gate 40 provided across road 30; and a license-plate number
recognitionunit 20 which receives images captured by the camera
10. The camera 10 is installed so as to capture a rear number
plate of a vehicle 50 running on the road 30 and performs
continuous shooting making, for example, about 30 frames/sec
at constant time intervals. The images captured by the camera
10 are successively inputted into the license-plate number
recognition unit 20 and are subjected to a license-plate number
recognition process.

[0046]
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10. The canera 10 is installed so as to capture a rear
nunber plate of a vehicle 50 running on the road 30
and perforns continuous shooting naking, for exanple,
about 30 frames/sec at constant time intervals. The

i mages captured by the canera 10 are successively
inputted into the |icense-plate nunber recognition
unit 20 and are subjected to a |icense-plate nunber

recogni dd 98- PHOLSSS 1ol 0PAPIn 14 A FRSCIHIRIUR i sFeV e umber

of the license-plate nunber_ recognition process
reSasiitte® nPERESFFc s yiad e 1hu liceogri-Pila eungmber
re2ddiasadronfiitg.2 2 bdA dn ASighown in Fig. 2, the

| i cense-plate nunber recognition wunit 20 first
[Ogéﬁﬁinuously receives franme i mages captured by the

canela dfoystiepFR§01), artck rl&k:feﬂrsléspaamﬂThﬁmbnghfaE@cl:ognition

Lecggnict i S L ecogni ze a.nunber at e
R e L
thej ceaneral at@ rigdser SLRé) efandn (HEfrBdH2p. Theber plate

i1 f [ : e

<eCOEPANIOD PhothEsl A0 L IRRESoU 1 o BRI Ooror oo
recgp¥gatediiptedipgs \#HId ecKhEaghfera 10ceapeupdgte number

theragesm (30848J10Ehe repedudd o 52 DH the Hrdlteimages (step
obtained. in the ste

lLi cense-pl at e nunbe S102 are
S1847 (TRY PR BUPEEnE b2 bF S TRINe1 O BHARTHR dSteRngLP?) are
repsafedjgdenbeuhen théne ahe mahicirpl @0 ldagengegliatLres.
[O§%gper candi dates or not (step 5201). In the case
ere there are no nultiple license-plate nunber
candTlidat gscogniigtions, restlt heofnphea editenenspipkat eumber

obPHIREH GRRALAM &S AS ol D& HENE- Uy QB! ¥; 8 se.—%)l?tée number

| i cense-pl at e. nunber candidate i1s I nputted, i .
capdugebcthatttheté i onlfI6Ae RN Itheditse2ppafmatltiple
1i6enberpl a8 thadcaSc4N@ldatéB drihst Qa%Rp $¢H€1PNe In the case

ndlge se-glate nunber. . anqéggte is outputted as an. .
UBPEE PSR T Rdt (T OGUS] IR GRS RHRPC WReR S s,
thas jsidgdd that itheteedrkiceambetplatéimenser platddates are
thd lé'gﬂ\%rof gﬂQ%@ $ i@éﬁ%@- gtllg_%e 111%1%&? %'a%lﬁtd% tréu{@ ‘ﬂlput ted,
_recognition“procéess Is continued and

it is judged that there is only one type of license-plate number
candidates (no). In this case, the one license-plate number
candidate is outputted as an integrated result.

[0049]

On the other hand, when it is judged that there are
multiple license-plate number candidates (yes), the
license-plate number recognition process is continued and
another process is performed so as to group the multiple
license-plate number candidates successively inputted (step
S5202) . Specifically, multiple license-plate number
candidates obtained from multiple sequential frame images of
the number plate is grouped into a set (hereinafter, referred
to as a license-plate number candidate group) .

[0050]
Next, for each license-plate number candidate of the

license-plate number candidate group, it is judged whether
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anot her process is perforned so as to group the
multiple |icense-plate nunber candi dates successively
inputted (step S202). Specifically, multiple

i cense-pl ate nunber candi dates obtained from

mul tiple sequential franme images of the nunber plate
is grouped into a set (hereinafter, referred to as a
| i cense-pl at e nunber candi date group). [0050] Next,

tkf@e each r'eb%%ﬁ%%:.ghaf@sﬁ‘m%e sahdidatg pfof tE laaracters
| i cense-pl at & nunber_ candi date group, It is 3

COpftierting t RRFB | sLECeRIdgAtEFen rrégrmetrthé%l aze (a

1ierelseofplidie Ghaact efdnpsiosst léh&ié@t@ﬁph(step 5203) For
Ilcense plate nunber candi dat e cense-

&ﬁﬁ)n% ec%a?%‘&?‘é??n%sf?glﬁrg—f@ﬁfs e recognltlon
rdﬂlﬂﬂﬁe}fplmml@mmf@ertmmmwmrm efeceniEt ion results

mat SO ieﬂargsr?gystﬂft@a%@%tbs %%gﬁpﬁ\é’l&en &n the

recogni tion resu one charact er
regivginadion iresgdpisopedchwiwn phemorecogaratbarsesohesof the

chﬁﬁia‘él%etr‘éo Wi PP (G ACERE Sma PR’ ntik®erCRF AL &Gnition

ch mat ches the maxi mum nunber of recognition
reﬁ@é&ﬁ 35| IR ed I ALBERSFOTRT dha REOFESEets defermine

théﬁ‘t arifiditse i;ﬂ%ﬂe C&ﬁ&ﬂo@.ﬂ' at @?rﬁgahéﬁﬁg Oﬁaa@agttgrts in the
char act [ pl at e nunber candi date
LiGPHE5 B 35‘%&1 F‘E’)‘?r ﬁf)]gf]sdaﬁ?xtgrquﬁj Y RdGEd Whret her
[oDBell i cense-pl ate nunber is determ ned by the step

5203 ep, 5204)

det elFI%%%édlg hjeuw&ﬁ] \@g%%ljx%fﬁg lth%gr?se %@é n&mber is
degpraiined b}byh¢ 5 gt %%OSZ%QPSSZ)QI% but téeerashgrlicense-plate
nuhBE%%@H@@eEﬁ&HEH by Q%Z&t@ sbhe @;t,@@r hapdrc ¥HeP MPhined

the |icense-pl ate nunber onponent characters
by| Ehﬁoﬁtagt gfRPnéd PHEPUtERE &ﬁo@@sémt§9r@&mq F§EH L tand
[oDE20s judged whet her aII the i cense-pl ate nunber
cand es _i.n e lic Iate n r. candi dat rou
aveds RSt Ringerip »Pdirt O TheuL £ fgar 2 falt hthper
compnpenénthahacaersrss(sbépdeﬁéaﬁﬁnemhdnoalItthprocess is
coh#%ﬁﬂéﬁ' qurﬂ ?t Ny %@&%e@e@abf\é f ?eﬁégepfét'gg?{umber

| cense- ate er conponent char ac
cagfifaceeri phetHeqnseslaty anabsymardidrpe gaeup have the
saf@IMYEF &F M@?sé%% rhbdresbhbénahe GhdfLEedts (step

SZBE?”‘%V%ﬂ?%. ke ilcense -plate number candidates have the
same number of license-plate number component characters,
characters of the license-plate number component characters
whose recognition results are different from one another are
subjected to character similarity evaluation, and the
recognition result having the highest character similarity is
employed to determine the license-plate number.

[0053]

Next, it is judged whether the license-plate number is
determined (step S206). When all of the license-plate number
component characters are determined by the step S205 (yes), this
result is outputted as the integrated result.

[0054]
On the other hand, when any one of the license-plate number
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subjected to character simlarity evaluation, and the
recognition result having the highest character
simlarity is enployed to deternmine the |icense-plate
nunber. [0053] Next, it is judged whether the
license-plate nunber is determned (step 5206). Wen
all of the license-plate nunber conponent characters
are determ ned by the step 5205 (yes), this result is

co@?bﬂ%hﬁ:e@%éfﬁbgré @seﬂ{)@tcgz—% ét ﬁgﬂl[\éd 954 Lo f«{léﬁos e-plate

her hand, when any one o] I cense-plate n .
nupheEo FHSGRSRL tdiear &egess sinotogbirrafineanfndpe, fHdowing

prbteeBs &sPbatforMdabesr I &LAYNI 1d s PIPLHSS ifimber component
i nued, and the following process is performed for

cont
chazeRtFrcdRSEPPFALE ) nuber conponent character (step
[0BBBT). [0055] Specifically, when the nunber of

char [s.do not. match with thosg of _the, ot her

1 e RBe e LT 1P Ry rounell i dhibdd 06F  Bhat 8 c@kHchopg, not
mapobivitnslise g theenskepl bieememtplat e onpdrenicandidates
in® ﬁéaQEg SSQBS?a?Bel gggrﬂﬁgbﬂgag% %ﬂ@bﬁﬁc%%%@-gﬁ%)%e number

(hereinafter, referr to as character positions) on
cogpeRenfagbararecyet eét eachwhdrepesi-Pilahs amgber candidate

(héLERHAFEEON Feamdihtesy 06 dd18hatharact fsS$i 81 End NOnSéd®h image
ar%g%oss al | th%?llcense:plate number” candi dat es,

h
SESr £ Bgn N Th RO 120 % A b A AREBEL L PDGSEIIGT e the

chathetehandrechheastresavhose abar aatel ipesiski-@nateah@mber

e b whose re nitpron_resul are different
capdfafedE . "thel H85%, ESCH Lt Pln FtbnEooreractiroven.
[0gP®d larity evaluation, and the result having the

hi Q@EQ@Eﬁ%Wﬁanai, n?:ljl éé‘é’ei@ vﬂm@%r%&%ﬁ:ﬁ)ositions

Furthernore, characters having non-identical_ acter
areddig iseTe Reto¥EoFRer $FeeRsel R afesulindarre sidifeaead from

ond@l ean&ihd £tk t Ui Gl adler thdn kashbyteval dahiolrity
vilgmibe cherecher sLmlerby ol o ehanacter, doconct..,
s i tey ets esinp hoged he

[0057]

Furthermore, characters having non-identical character
positions across the license-plate number candidates are
subjected to the character similarity evaluation. When the
character similarity of a character does not reach a certain
value, the size of the character is then detected, and the
detected size of the character is compared to the size of another
character that has been already determined. When the detected
size of the character is a value larger or smaller than the size
of the predetermined character, that is, when the ratio of the
detected character does not reach a predetermined value, it is
judged that the detected character is not the license-plate
number component character, and a process to eliminate the same
from the license-plate number candidates is performed. When
the size of the character is within a predetermined evaluation
value range, a process to output this character as an unknown

character is performed. The unknown character herein means
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detected size of the character is conpared to the size
of another character that has been al ready
determ ned. Wen the detected size of the character
is a value larger or smaller than the size of the
predeterm ned character, that is, when the ratio of
the detected character does not reach a predeterm ned
value, it is judged that the detected character is

tHed itthﬁshhﬁlﬁfﬂ@@nt o N@%e?%%&hﬁ@%@@%n§ﬁ%@§éﬂ i2Bde of
a pr.ocess elimnate e sane romthe

CHS Jh R R b TP TR CRAFIOFHER: When

[adeB]si ze of the character is within a predetermn ned

eval yati I range,.a process.to t put thij
char ac eergﬂggggﬁggn ]ﬁ%%ﬁltc%lg?%%tfé?di R %i’réfjgc'fﬁgd.@%e 5204,
S20tknownSehar asteutherteddh areandeté?mtihatl recognimkonwresult

\Még;lgejost he character of interest is one of the
(Sli ense- p)l ate nunber conponent characters. [0058] The

[G%%%grated result outputted in the step 5201, 5204,
5206Ne&tt ,520hel Sa@B-BHEheHoAEaa gebeeaknedx L6081 thPN the
result %%Fep 5 QS%' 0059] Next, the aforenentione

11GE5eEs®T @cﬁ]ﬂ’@g’ BHRO IV TGS &bt tat 3P iinblerPe concretely

desead@eidt ibgn umirtg 20ravhe | imegeoneretel ¥4 daseni Hed Hy 3 as
[ fra ' es 61.10 64 sho [ [ as. .

g iRTSee. " THE TR | MBSSS 6T o B4 b naRBETE! oL dHow o

seqgugunsnpilaimpgegesfotheheearanunbabeplptat 81 54f ofhe heshicle

50V eAbeL®ea>Q cC R e ldfY, t
camke)ra fo. [tOO%Oiét%g‘gl tén%%gﬁltg\?\lg é";xlgrrhreﬂt\efgGl zjfaﬂel[w% 1.

[0PFEénse- pl at e number candi dates recogni zed fromthe

frangabreges Shoiws GAdnplldre oaf anpmrentbensd-phePe5Hdber

algd tge i nt egr at.ed r%sult% derived fromthe
CapfLgREESpF SCEIRAAEEr TEaMdidat dSAMCOGERTIGTL 1 54 Py the
afbdemahtibned NtNpNSROR- Bnd Hhlke iinegrated results derived
from the license-plate number candidates.

[0061] [Table 1]
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of the license-plate number candidates are the same with each
other. The license-plate number candidates obtained from the
frame images 61 to 63 captured at the time T, T+1, and T+2 all
indicate “ABC123,” matching with each other, whereas only the
license-plate number candidate obtained from the frame image
64 captured at the time T+3 indicates “ABC128,” different from
the other license-plate number candidates. In such a case, by
the steps of S203 and S204 shown in Fig. 2, the license-plate
number “ABC123” which 1s the same license-plate number
indicated by the multiple recognition results is outputted as
the integrated result.

[0064]
Pattern 2 is an example in which all of the multiple

license-plate number candidates are different from one another
whereas the numbers of recognized characters thereof match with
one another. In such a case, by the step 8205 shown in Fig.
2, the license-plate number component characters at the right
ends, which are different across all the license-plate number
candidates of the license-plate number candidate group, are
subjected to calculation of the character similarity. Here,
in Pattern 2 shown in Table 1, the evaluation value of “3” is
0.8, which is the highest, and “3” is then determined as the
license-plate number component character at the right end.
Accordingly, the license-plate number candidate “ABC123” is
outputted as the integrated result.

[0065]

Patten 3 is an example in which the numbers of characters
of the license-plate number candidates in the license-plate
number candidate group are not the same with each other. For
example, it may be a case where a noise component in the frame
image 63 captured at the time T+2 is misread as a license-plate

number component character “4.” Here, it is assumed that the
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Q H.CUI U[0062] In Table 1, T, T+1, T+2, and T+3
indicate tinme. [0063] Pattern 1 shown in Table 1 is
an exanple in which sonme of the license-plate nunber
candi dates are the same with each other. The

i cense-pl ate nunber candi dates obtained fromthe
frame images 61 to 63 captured at the tine T, T+1, and

T+2 all indicate "ABCl123," matching with each ot her,
ch‘é@:%rc%%?c Qﬁhlllﬁggty] bfed'iﬁaen@l@%eca REnt rame image
btalined fromthe frane 1 nmage apture at t time

53T¢8ef="n’éﬁ3’*éa7f%é’§h RBBIEQeteémﬂPQFieﬁﬁlF‘?onﬁm@ ffélebtrﬁ@lio in size

ofl tﬁénﬁélébat:@m gRBAaE ﬁanﬂhélal_ﬁéenéé‘ %yabean@m@r mponent
t he te s ,of S gi g S204 shogn g
charag ? Spiig §ma happebge WEFEFPP dtﬁ@téan’éhat is set

inl acens@antatwi thunier sizadatednzy -tlatahtinpke component.
[OO%%?gnition results is outputted as the integrated
result. [0064] Pattern 2 is an exanple in which all of
t he Aol tdystle al icesrse-Ryr atbenwse 22041 dategaaters whose

chghffaE%% of{ fbﬂé‘%n@@éﬁ@? ?@Sﬁ%ﬁsdfﬁgggbﬁ{essgn across

recognl ed C aracters t one anot
thenimages aresdet e B)iped ast ehe 3Aeengaw ate nu@berzcomn@ent

chhir6@Reesp| atmgnuriedn SOPoent nGRBEac @podlentthed MHters
. ends y),hl ch are di ff rent across all_the |icense-plate
AnUmbBr ” c&ndi ddres 0L tHe Brée %Idﬁt@qlﬁt’ﬁé{

[ooamdldate group, are subjected to calculation of the

charﬁg%gr ‘ﬁh é} ‘wHES £ chaggf,f a,ag} %[;El%&%gl Wﬁ!act]he same

Tabl ua ion value
but heedoghesion muks pret hehfeleert Mfinmad oas ahether, across

tht' %ggsspl @ﬁsrgun@ﬁé fpf@mﬁ{gr&@@é@%@rea%h tﬂ%derﬂds@gﬂate

Accordingly, the [icense-plate nunber can
num%BEl%‘ldJr%at%lﬁrrﬂﬂ teg Ja%f‘%h@ll’%sé‘@ﬂmdr EQuthe character

su}h@@ﬁﬂ t?atetramuatllaman asmaasntae OifN tal @hatﬂé%trelﬂg)(ﬂa&l@fg the
cters of the er. candi.dates in

hi GREE R e S n A a8 A BRI BEh Ao T o 1ishe Late
nushee aundoreatthcbahertefor IePamuleen 31 timyebelaatase value

£ WSS 6.3 &%%%”@ £ fPaJlé‘%rJa[ > LORYGOR ot the ¢
© capt uree 3%1 ffl e%éT% gB gensaé t[ ? ime
T+1 is assumed tobe the hlghest so that the flfth llcense -plate
number component character from the left is determined to be
\\2.”

[0068]
Next, a character whose character position is different

across the images (here, the seventh character of each
license-plate number candidate from the left), that is, the
character “4” recognized from the frame image 63, is subjected
to the character similarity evaluation. Here, as described
above, the character similarity of the character “4” does not
reach the predetermined value, and the ratio in character size
of the character “4” is smaller than the predetermined ratio
in comparison with other characters determined as the
license-plate number component characters. Accordingly, the
character “4” is determined not to be a character and is then

eliminated from the license-plate number candidates.
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nunber conponent character "4." Here, it is assuned
that the 21 character simlarity of the noise
conmponent in the frame i mage 63 does not reach a
predeterm ned value, and the ratio in size of the
noi se conponent to the |icense-plate nunber conponent
characters is smaller than a predetermned ratio that
is set in accordance with the size of license-plate

COHH@?ﬁEnEQ Ogﬁgt 11cé199<§5ﬂ31é19e SiEho & G 1 By d h‘@%ﬁﬁ%” is

cha acters whose <character positions and
outpEbEAft REntPEsAPE§IaRESOh&SSHAE -acr 0ss  t he i mages
[oggg]detern1ned as the license-plate nunber conponent

characters. The |icense-pl.ate nunber ¢o onen “An
charieeer £her soharieies BRI MR of G Charapper e

redehes mheeﬂre[ieeéi‘]nlweﬂtvam@r ablketisa whoser chadr asteaployed.
%‘2:?4&%0 , g&%ntﬁ?e c%'é‘i» é% Y 5%999&&{;2% esul éﬁa%@ter ngn

eren romone anot
doesendt fnelaq;tha;mcpeﬂed@tee“auneld« vehnve- phdtthe mhﬁnercter size

th@ﬁ@gf dat &, tah F):cleﬁtettkrﬁﬁ%eﬁu@b?{iéegaﬁgetd?fth respect to

racter simla Ity eval uation, and one of

otlemr FRBIACHRIA ngatfemimigtheds chiae acltlé%e%ﬁ@nnlaﬁw y Hjugber

BERt Nath@scited | €@RSEhAat Ber BIMIRK cG@MONSNMutputted as
aracter. %n Pattern 3, the evaluation value of "2"

t ?é%%ﬁﬁ?%%dc PBATERE frame i mage 62 captured at the
[o070k T+1 is assuned to be the highest, so that the

f f I
o Rl EE0RE B P 1 DUIRRL SUTORERl e SIS 50 By cen
of ctﬂu@raﬁoeemahbsencﬂaﬂfmcamm@ tlitohs ippsH iflfler ptperform the
ll(?é&é@éf‘pigf?e' HREES 1 ( QSESgnEB?oﬁe%@BEQs%h%&%ﬁt ﬁﬁgﬁf a%@ﬁl%acy

ense- pl ate nunber candi date Tromthe
wigkout ponplHgaiadad Uﬁsq‘ﬁéﬁgﬁwﬁﬁédth? oht e }ﬁné?r?epirﬁé(@éhng

hlgﬁsl | Be BLApEE BlcehBet PEatBanamber skbbhbalittiyn.
EM éﬁ*ﬁﬁ* Here, as descri bed above, the character
= € of the character "4" does not reach the

[opredet erm ned value, and the ratio in character size

of ISLAUAFLEL £ed 8 SIUdKL- DAL he BiedR!SE M B8dona
ari A ;

ratio 1nh conparison with acter detern ne
embpdiment Pifcldns prgisend h@ﬁ@@?l@@npéfﬂém 4ckmpatghgmatic view

of ACAOrding %14t number measuring system according to this
embodiment. Fig. 5 1s a flowchart showing a flow of a
license-plate number recognition process in this embodiment.
Fig. 6 is an explanatory view showing examples of frame images

captured in this embodiment.

[0072]
As shown in Fig. 4, the license-plate number recognition

system according to this embodiment includes cameras 11 and 12
which are respectively fixed to gates 41 and 42 provided on the
road 30; and the license-plate number recognition unit 20
receiving images captured by the cameras 11 and 12.
[0073]

The cameras 11 and 12 are installed so as to capture images
respectively of the rear and front number plates of the vehicle

50 running on the road 30 and performs continuous shooting
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character "4" is determned not to be a character and
is then elimnated fromthe |icense-plate nunber
candi dates. 22 Consequently, the |icense-plate nunber
candi date "ABCl123" is outputted as the integrated
result. [0069] Wen the character simlarity of the
character "4" reaches the predeterm ned val ue, the
character "4" is enployed. |In contrast, when the

ma&NHACt €5+ Sé%!'ﬂ?[ét y a%foutth% @hﬁfé‘!ﬁé§75éé" atdQ&Hddnt time
reach _t he %rede erm ned value and the character size

intedvadss i s Thet BtRISS pFaBERERR HEdt]Gﬁl gamesAgelhiapd 12 are

syrRSnesti 4eQ wot hefacthat Ret efrsd dﬁb@éﬁbﬂ&él?&ﬂ}ﬂﬁ:ted into the
t he

| i cense-plate nmher_ co nent ch 9
L R EaR gt TR RO IR IR COH s 1o TfGTRRRL2at ion
w1¢haeachemth¢ﬁ070$1Amhemdwogdso tdrepd re@ e thleaseructure of

Em%'af‘i ent Cloq{}%c%ém SYBL gg}mgfilh afi%‘ir&%%“ WNehaaitional

I ment 'S OSsSIi
came@fén%@capévéenmms edcoym |ftr|0@r¢ Iwrni@@splwtterpih tyk vehicle

Soac&%%‘ﬁé o%é?%rﬁ'{l?}é 62t edi adinateing: a8 antlally
I'i ke, hence_providin ghly reliable |icense-pla
theusBBE PEc &Rt PénE ”EME%HR SVENE 2 [0071] Based on

[obl7gg. 4 to 6 a descrlptlon i's given of a second
err‘oogrﬁ t of the present gvent on., £ th
scheRBPFE VPBw T T~ a 11 cEns8SFFLALR ﬁﬁﬁbe?sne%éﬁ?Pnda the
1is¢sseﬁpaacerdmpgbén tbm@gnenbmﬁ1npnbceEsgexidutaﬂ in the
1113%8@%“ 1L+ AW Bg, réb8¥}%%18n Lhe E”ﬁ? %é‘fﬁ&%‘?&%dlment

recognttron procéss In enbo
[0@Xplanat ory vi ew showi ng exanpl es of frame images

capt ygedshdid hiss, emedi ment. ;1 1007RE Asi shovn b 9 number
4, the license- slate nunber_ recognitjon system
reSESBFEFHB ¥BIEN? S ehbbat ne?ulileu%%‘ﬁ%le%m%%%r@%r%dw the

cahdraghixh ahd respeaid velychirsadzea gaitss 4bcandodZer and
rovi ded.on. th d,30; t he

S G E AT e St (b 1P EBE ST hh Tk Le T Lapt i eh oy ERd rame

imageer aspidraddogt2th¢ 0@xB¢ras 11 and 12 is subjected to the

number plate recognition process to recognize the number plates

51 and 52 and extract the license-plate number (steps S112 and

8122) .

[0076]
The recognition results of the license-plate number

obtained by the steps 8102 and S104 are outputted as
license-plate number candidates and are subjected to the
recognition result integration process (step S200). Note that,
the recognition result integration process (step S200) executes
the same steps as the steps S201 to S208 shown in Fig. 2 and
described in Embodiment 1, and the redundant description
thereof is omitted.
[0077]

The process executed by the license-plate number
recognition unit 20 in this embodiment will be described using
an example in which the frame images 61 to 63 shown in Fig. 3

are captured by the camera 11 and the frame images 65 to 68 shown
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The caneras 11 and 12 are installed so as to capture

i mges respectively of the rear and front nunber

pl ates of the vehicle 50 running on the road 30 and

performnms continuous shooting 23 naking, for exanple,

about 30 franmes/sec at constant tine intervals. The

i mges captured by the caneras 11 and 12 are

synchroni zed with each other and successively i nput t ed
o i t he [ l-a I ognition unit 20 in
1ns§%§hr§n?§§t?%ﬁ%grg Bgégﬁgggﬁg{%%lﬁﬁbther wor ds,
[0@dfpared to the structure of Enbodi nent 1 above, this

enbog geptahac widess &y addicll anal theafBhAe! PnsgREUES to 68
i mages of the front nunber Elate of the vehicle

50,
arg AR HE S RErCS0¢ dctark of TRPSE e AMAESS F4 to 64 include
se ug%@ag Qingg‘est Ee Snﬁer@@rtrhs’ﬁﬂb@f_ﬁl'@@éi_ i SENg £ Ihe vehlcle
ase n g. ti.on is 0
50| PECREEYE) e Aanter 2B LrOTEn0ResE Badh &f (ciude
seqhenthaﬁenmag@Samﬁ1ﬂunﬁ€mn¢eGMQMemipmaua|522@f|thetueh1cle
enpo t 1 As shown in Fig. 5, in the
SOlggegégﬁglaPe % recognition unit 20, first, the
[0p7ahe i mages captured by the canmeras 11 and 12 are
synohgni zed ¥hdbs e@%&n%tﬂé%r 8Rd crRUCTessh¥El¥late number
i nputted (steps, 5111 an 512#&_ Each of the frane
CaP%@%Eeﬁalb%‘?%‘al%? theon s dLore dRgIes P4 Eab‘f%cﬁwn in

Fi gg thendishet hd naind arep Dgbe tieibdi CRSS phro ceeogfhe &teps

ate .51 and .52 and extract the
?c%ﬂ@ngg?%?elﬂu &P ?§588§m§T%2 and 5122). [00761
[0T&e] recogniTalwie r2kul ts of the |icense-plate nunber

obt ai ned by.1he steps S10Z [and.bl0% out pui.tedla
. i ¥ &Q ‘ : T | Qﬁﬁl I'%Hb d t2T+3
Redogn itdoug Metsivdrt Qiahdinddt| dGtd bnApFdeesshRcCliep | ABC128
fégQOQhehpégrtﬁgﬁbertp§a£gccgnlt|on resul t integralion

nrocoes (ot on avaciit Ac fanmp...qf ne aq

1
PTOCToo CTPo—o9ZUvU LHb PTOTE ™™o PSS U

Re Bo@Rit bob1n ¢ 51 LoB OB RARRER] AL - 2] ARGL AR LEh | PRCL23
fréﬂbqﬁbﬁﬁﬁbnk NRthdrhersedundant descriptign ther eof

ID UHILLCU nG? 1
Integrated Result ABC123
[0081]
In Table 2, T, T+1, T+2, and T+3 indicate time.
[0082]

The example shown in Table 2 is an example in which some
of the license-plate number candidates are same with each other.
Specifically, the license-plate number candidates obtained
from the frame images 61, 62, and 63 of the rear number plate
51 of the vehicle 50 which are captured respectively at the time
T, T+1, and T+2 and the license-plate number candidates obtained
from the frame images 67 and 68 of the rear number plate 52 of
the vehicle 50 which are captured respectively at the time T+2
and T+3 indicate the same “ABC123.” Accordingly, in this
example, the identical license-plate number candidate “ABC123”
shown by the multiple recognition results is the integrated

result and outputted as the determined recognition results.
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The process executed by the |icense-plate nunber
recognition unit 20 in this enbodinent wll be
descri bed using an exanple in which the frame i mges
61 to 63 shown in Fig. 3 are captured by the canera
11 and the frane images 65 to 68 shown 24 in Fig. 6
are captured by the canera 12. [0078] The frane
i mges 61 to 64 and the frane inages 65 to 68 are
tured at tinme T to T+3. The franme i nages 61 to 64
incl’'ude sequential images of the rear nunber plate 51
of tRe demic&libeds@bgyeshaeonslimay t tdHe tembddiammnt, the

11ldmp@_5tte0n§§bé90ﬁé&iﬁ%n§&%§§cb@%s'sr@:g e 1o based on
front nunber 5 the vehicle 5Q as shown in
FET (B ﬁéwen%%fn%%%xaﬂpwétof lph@ddition to the

oplelraerimapl ad Bf et eby cmrnﬂjdjxartees; recodtez eflc ey hef the
llfrarre [ gesn61 to 68 ShOMQ Figs.is and 6 byixhe

SRS PP e RIRES A TR b bR 8T PReilrbpascd 1 Mopkpver
1t512@) pqsztllinle ebbodimerent [@980}:tﬁ?6abl :ian]achurac‘ly TeE the

L FgReR BN B Rk 9 CL S BB R on o

thremylpaer @edintd AB>E?0anseddsy ﬂB@I—ZQr /‘B"(BlaZ_B? oy bhe trhwber

plarcentwmmh Phah erdHirRE At d ResuhdPBELRRe ][1Q‘9§1]§ J;ﬂate
ble 2, T+1, T+2, and T+3 indicate tine.

nuT @refﬁﬁﬁggl§ﬁ8ﬂn in Table 2 is an exanple in mhlch
EMBODEMENT Bhe |icense-plate nunber candi dates are sane

[Og%%E each other. Specifically, the license-plate
er candi dates obtained fromthe franme inages 61,
62, Ragedroffigse Fezmd rfunbedeptaipticd iof givernvehizltdhird

emﬁngEﬁg o d %@g&%%@ﬂtrﬁ@gﬁﬁi gly Fr"lt Lhe LR exbianatory

T+1, and T+2 I'i cense-pl ate n er candi dat 6s
vigBtEhiereng prokehaliphhen syl s Plaadl Bsende thka e aumber

meé!bjﬁbﬁﬁgpb?b@eﬁza@f:ortdﬁﬁgVﬁhl €h8 SR Gmete CaRburedis a
flosgﬁg%ys}/h%vylr% at g?o a llcense—plate number recognition
process in this embodiment.

[0085]

As shown in Fig. 7, the license-plate number recognition
system according to this embodiment includes: a camera 13 fixed
to the gate 40 provided on the road 30; a camera 14 placed on
the side of the road 30 near the gate 40 and fixed at a position
below the camera 13; and the license-plate number recognition
unit 20 receiving images captured by the cameras 13 and 14.
[008¢6]

In other words, in addition to the camera 10 in Embodiment
1 described above, this embodiment includes an additional
camera that captures images, froma different angle, of the same
number plate as the camera 10 captures. The other structure
of the license-plate number recognition system is substantially
the same as that of Embodiment 1, and the redundant description
thereof is omitted when appropriate.

[0087]
The cameras 13 and 14 are installed so as to capture images
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and T+3 indicate the same "ABC123." Accordingly, in
this exanple, the identical |icense-plate nunber

candi date "ABCl123" shown by the multiple recognition
results is the integrated result and outputted as the
determ ned recognition results. 25 [0083] As

descri bed above, according to this enbodi nent, the

| i cense-pl ate nunber recognition process is perforned

b F t ' td 0 .t ha '
orgBRtr ol (RORh AIUEL AL WAL HONA0 bk e road
30y rnddanfagn epntpaucpsceget phatakiditbe £ oreed@iipt ¢ orpbout

30CAPaREs J BEE @aSednsMaheV Afe irdedvhIROSSiTRLE: h&gPE RMured
reduction in accuracy of the |icense-plate nunber

by &EGgnFITeFAiue3t uatt t $r8e FYAFAIBH 2 EheRGRb&TRET,
su@lbabgi&}\%yrh@q@am@& byirthid t @ﬁeda@g@e@dﬂel?ﬁatﬂémbﬁumber
ate, .which.pn_ turn enhances .t he accuracgy of .the
rePpdaitadh Gt Abmens BE R e E BDA i§epee -plate
nuhbé84}reBagndtdnnFpgecedsand 8, a description is given
[O@ES? third enbodi nent of the present invention. Fig.
I's an explanatory view showing an installation
exanp| degcrdptilg@gnses plgdvemuaberthenebeensg-BYgtemnumber

re@5§R1HiBE igy-dduss erkadreal - il §heB 1 Sednsd LOVWEHAT humber
showing a flow of a |icense-plate nunber recognition

re@gPgRessoOnnURAF s28nBBarReRE. FLE08E As shown in Fig. 7,

[obbe] |l icense-plate nunber recognition system according

to this.emhodi nent i.ncludes: a canera.l13 fixed o the
o S R R e PR e3 PRk T ah 1T Ay TRt
thé hdrsirge Dhaghe razgoBededy ttlee gabmedBsand3 f exed M are
Ny t : - | i - pl
svRchRShL 108 LOet Rk Bensegha LicctRd Viey LOBIEEA) Shtens
S1hY amnd FehforasAld she fyame[ DDRGES | FRRIHERd Rif e icameras

13 3G 1hord Quithe &aPta thi: ninEkRogl JBatre b8 CIdMBdocess
above, this enbodinent .i ncl udes. an additi onal , canera

tot?ﬁﬁo%ﬁﬁﬁ?nEEFiqﬁﬁﬂﬁf B35 a 30 &R tangfe L 16PN FReP LA
nustes® (stebersd Atend@ssi4®e) camirea itHutaplfurese. frhee images

anc?t hc%re Sﬁ{lﬁ{gggreplate recognition process are repeatedly
executed while camera 10 captures images.
[0090]

The recognition results of the license-plate number
obtained by the steps S132 and S142 are outputted as the
license-plate number candidates, and are subjected to the
recognition result integration process (step S200). It is to
be noted that the recognition result integration process (step
5200) executes the same steps as the steps S201 to S208 shown
in Fig. 2 and described in Embodiment 1, and the specific
description thereof is therefore omitted.

[0091]

According to this embodiment, the license-plate number
recognition process is performed based on a larger amount of
information so that, in addition to the operational effects by
Embodiment 1, the accuracy of the license-plate number

recognition can be increased. Moreover, it is possible to
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of the license-plate nunber recognition systemis
substantially the sane as that of Enbodinent 1, and
t he redundant description thereof is onmtted when
appropriate. [0087] The canmeras 13 and 14 are
installed so as to capture inmages 26 of the rear
nunber plate of the vehicle 50 running on the road
30, and perform conti nuous shooting naking, for

prXAMY €he2bgblea30 Efaﬂﬁélfféeﬁéecﬁﬂéﬁé%wﬁbé@ recognltlon
intervals. The imges captured by the canmeras 13 and

aCLMTECY %@/‘ﬁ%ﬁ@ &N é&cttotléaa% R @R in Pogdtdes %P}ﬂ“‘ber plate

malkiputiteddi ff Dcthe kbcengptudleat andyudest [:B.@Ogﬁinﬂde&n plate.
uni t 20, -and thﬁp subj ecte to tge | i cense-
CoRSRFE T dda gt i1dF &cé’és‘? q08% fr&eofe%geﬂ%ﬁrbﬁrpgess can
begiredn abfl vt lexeldutedse- pl at e nunber recognition process
[0§§%EUted in the |license-plate nunber recognition unit
ased on Fig. 8. [0089] In the |icense-plate nunber
r ecoghiiei embodimenp, showstthe exerleresinggebe cbipe wamberas

11P¥nkines CanRhas &3, aifh %ﬂ]b%%me%bﬁnﬁﬁﬁ/o@hé%%&%ﬁ@ég or more

ot her and successively I nputted (stéps
cagexpy WALCht RBPFHERelPAEgEsOEaplar e/ PaHe fepferdis ferent

potdtamesld ahe m@g@@t@ﬂ fhigmb e ;Bll&@@rtcm}:@é %aptured by the
fo recogni ze

t
G SE Ao O EenES- P ea U HBEE T (AL s BEaBatirie the
frob42numbee paptue.of the frame i mages and the nunber

cqognition process are repeatedly executed
EM%E?FgEggngra 10 captures imges. [0090] The

[0p&@8bgnition results of the |icense-plate nunber

obt aA”@Qsé).‘le@oﬁt 8BS 343 AW SLASupER AMbBHIREALaSE the

the 1jicense-plate number candi dates, and are
Pr§§EPE&%‘@Q@Q%QG‘SP@%HPS%@ PELU} Y - i rﬁlggr Atisop flowchart

shpwofagss fs&emﬁ%@@)mdﬁse@lae e e d ddmin itdieon process
ocESEAURELL SN S M TLEHLSt 100 #1205 4051 20 S0t vien
of shbwa emho@ltgenﬁ arth ide sonhdykidng mt Brdb egipieirtd Lo ald above
st%ﬁ@tﬁchgﬂb&n gﬁsgggpthqn thereof is therefore

omttead.
[0094]

As shown in Fig. 9, in addition to the process in
Embodiment 1 above, the license-plate number recognition system
according to this embodiment further includes a process to
correct, when the determined recognition result includes an
unknown character, the determined recognition result and
derives a character outputted as the unknown character. Inthis
embodiment, the process up to the step S200 (steps S201 to S208)
is the same as that of Embodiment 1, and the redundant
description thereof is omitted.

[0095]

In this embodiment, after the process of the step S200
is performed, it is judged whether the determined recognition
result obtained in Embodiment 1 above contains an unknown
character (step S301). When any unknown character is not

contained, it is judged that the correction is unnecessary, and
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[0091] According to this enbodinent, the license-plate
nunber recognition process is perforned based on a

| arger amount of information so that, in addition to
the operational effects by Enbodinment 1, the accuracy
of the license-plate nunber recognition can be

i ncreased. Moreover, it is possible to 27 prevent the
decrease of the l|icense-plate nunber recognition

th@cgr}bé’@é%f?ﬁ?é{?e?eféf f‘%ﬁ %EQE ? G tALLPOSLA 1 98 af £inal

ate |cu to capt re |nages of
reﬁﬁétnunber pl at e. Cbnsequently the license-plate
[oBa@ber recognition process can be reliably executed.

[0092] Thjs enbodi nent homs t he anpl e u5| the t
carrePg the anthes. ver"ighhe tg?‘ﬁ) %ng ditermined

rektbghude ochhregudt iﬁh‘]&ldé?@lmf aaknbkmhcnajaauwr; nﬁg@@:@:‘cess
t he

ne_part_.from.di fer s' The | es 0
5, SRBETIRPAr e T b0 Shseared oy Bt clene g d M ateers
othem tkantthe hmkream cinererctgirate ahdckeag @@aimst & naiticle
aaPHBLEE Phag o RRLVET dop  MEGRASERCELRL 0 (e =
chaagéaeérpcp:r@%spcmm 1. thmp gnknqw ghprageRsrt The derived

chabawtBg asf bawpatradl heense- phakhe ReEhek f%%%@”'s@'o@')
ess according to this embodinent, and Fig. 10 is

[0593 nceptual view of this enbodi nent. This enbodi nent
i s appéifttdardte] akevat sutpatued shawe skebi §301.or S302
9 As. shown in n addition to . the proc
okt REM Cehnobla dars Mt e gPetd xR SEEE tover
s3ﬁétogn|t|on system according to this enbodlnent
[Ogygjher i ncludes a process to correct, when the
determ ned recognition result includes an unknown

charBe$ed on Hd del By M ri&F FTERIGhAn it6ngiwenl of &he specific

pr§§és§e§oacc§f4fé@@ttﬁﬁe0&5&zjﬂﬂdl&$ FSu KNy, | 10(a) shows
char ac In this

ment, the proc
an (LRI bE ST o i BHEL o Do G iar 48 fRativea by

a HEedsaeplafle andbéhechedandant arrangement rule; and Fig.
10 (b) shows an example where there are multiple candidates of
the license-plate number in the database.

Based on Fig. 10, a description is given of the specific
process in the license-plate number recognition process unit
20. Fig. 10(a) shows an example where a unique license-plate
number 1is derived by a license-plate number character
arrangement rule; and Fig. 10(b) shows an example where there
are multiple candidates of the license-plate number in the
database.

[0099]
As shown in Fig. 10(a), in a license-plate number

candidate 71 outputted by the recognition result integration
process (the step S200), the left five characters “ABC1l2” are
determined, and a character on the right end is unknown.
Moreover, the vehicle information stored in a database 81
contains a license-plate number “ABC123” which is the only

license-plate number whose left five characters match that of
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description thereof is omtted. [0095] In this

enbodi nent, after the process of the step 5200 is
performed, it is judged whether the determ ned
recognition result obtained in Enbodi mrent 1 above
contai ns an unknown character (step 5301). Wen any
unknown character is not contained, it is judged that
the correction is unnecessary, and 28 the determ ned

tHeeQngiEﬁéé)bea{@@é“ﬂuﬁﬁeﬁ%&%i&&@%ﬁ finalorkesudrds, the
[0 On t'he ot her hand, when the inputted determ ned

%C@é’@gﬁwﬂﬁadﬁ? r BEOPET| fINRRRER Gﬁﬁﬁé\%ﬁe&ﬁar%‘é@%? thze the
undﬂklim@ﬁ%hag&c(t@ﬂh maued. thbee, oEnEﬁénﬁit@ﬁﬁ@nplBEe number in
e ned chara S unkn
ehE AR EAPRRe o RROKEIE Ry ob A REObraGEer 15 one.
Innanaglagcammﬂnﬂhqﬂkﬂaensﬁ«pﬂaﬂe QMmﬁeraistonﬂanWp derived.
. CcQ ndj h
acGab ity SREETEIP LS Srlch bIERHEE BRI M BERSLEL o Feour e
(ipsegpasagRresyl09AL -The |ntegrated resul t outputted

[03hothe step 5301 or 5302 is outputted as a corrected

detérmined recognition result (step 5303). [0098]
Base8Torrhs tAfE BaBescrptihen ‘Fass%u YeRArsf thgge are some

chspeeikire c@fﬁégﬁéna@ngamee@hkhbemr @B@ﬁé’]d:téﬁ nd esdldatabase
exanpl e wher e

Fig. 10
81y| Bareetatale. reKEarEes i sl 3f EBRSBLRPATZ00 that
theurtieer a cthar adinerl sariran génetng unﬂ:rhewnanhiafagter]l&( bpwer than

h
th%fgﬁﬁggﬁgégﬁgé%gﬂﬁéenﬁ rfl@éﬁ?%glg%lé?abase g]léase ldates
72Filg. 7402, s @ri3peirenl i stgd vien agivariee $pedessending order

of RHRLESS A dife 11d:G8Rs 8xPLidden NuWPes . resagni t 'A@"a character
process unit 20. Fi'g. 10(a) shows an exa ere a

aPEﬁPHHéathé% et BEKRGHDe ChPE g v e P bgﬁaracter with a

hll_:;hésase phat-a ciesber scilaarlaml@y alhigeenthd Ul ehanttters
ere.there a

cogbPpaatoboot o pbd e ATt s cHifigPed ' the

nugbeabapéate information managed by the database 82.
Accordingly, “ABC1l23” is outputted as a correction result
(integrated result) 92.

[0101]
According to this embodiment, the license-plate number

is recognized using image processing and the wvehicle
information managed in the database. Accordingly, in addition
to the operational effects of Embodiment 1 above, the
recognition accuracy of the license-plate number can be further
increased.

EMBODIMENT 5

[0102]
Based on Figs. 11 and 12, a description is given of a £fifth

embodiment of the present invention. Fig. 11 is a schematic
view of a license-plate number recognition system according to
this embodiment; and Fig. 12 is a flowchart showing a procedure
of a license-plate number recognition process performed by the

license-plate number recognition system according to this
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[0099] As shown in Fig. 10(a), in a license-plate
nunber candidate 71 outputted by the recognition
result integration process (the step S200), the |eft
five characters "ABCl2" are determ ned, and a
character on the right end is unknown. Moreover, the
vehicle information stored in a database 81 contains
a license-plate nunber "ABC123" which is the only
emboegaetpl at e nunber whose | eft five characters match
that of 29 the license-plate nunber candidate 71. In
[0d0Rdr words, the |icense-plate nunber conponent
char Aets&rcsmtlhemg han,tme 1ufd€nmmpnrwaﬁhmbem‘&tec&bgnition

se_of t |ce e- pl at e. nunber. he dat abase 81
SYRRAT HECRUMERY 51 CEnE I n e s sk BT, foheras
15suth, alaaseesphethVeéysélpedtenngabes 45, Wb guEl.y provided

V C [1] [1] t
B R 200 0l oSBT plBE D G o
shpwe) omérchhqumn& highe a%écméﬁeptlﬁéﬁe ngipegomecognition

pr@Béé@CEstfleé}ﬁé asReud N h'%%e@'f?f@%tﬁ@af@é?é@éti% tcfzﬁneras
dat abase for exanple, even when it |

S ju
15y h&bst & szo@“i GRS X3 Tharket of /-sidie aﬂrr?%tyalof %%9 as to

capbipewrhe hadac heimbes bovee bdhathe tiehipiiedeberthneflg on the
e nunber, ¢ ndldat

value, the |icense-pl 72:1
zof8 4! and orS8RRE ol SN S d Refesgenthgrample,
aboutleB0 6fawmharaetertsiconbannty tdsmeshiowervall.g. 10 (b)
[01p4% @ character appropriate for the unknown

character, a character with a highest character

si m TarPEyerndagds helBhhhast epbodimendspdi@ dd cepsehdlate

nudb&AOWE %c%ﬁheied Su§ﬁl§’ oy ¢ ofrfBilhe £ MRS §! @hgn one
|nforna£|on aged e .dat abase 82. Accordin

licoppgoplate F@&Ogé“:‘l&l@&r FREEFBEhEy LR Bmbo 1rxent 1,
ancﬂléﬁ@lgrmcﬁﬂmeqbﬂdﬁe Fumipd 0id cAgeDt Thmgs e drhiis the same

as @Qgglgﬁcwn Embggn%g @Iﬁte nunber is_recogni;ed

using T roceSS|ng and the vehicle information
[Ohﬁﬁhged |n the dat abase. Accordingly, in addition to

the 0pgeatiq @Imﬁfffgt 1%nEr@det&£%ntlﬂcé@@élﬁ% 148€ number
recognition accuracy of the |icense-plate nunber can
re¢RI®iripeProcess according to this embodiment based on Fig.

12.

[0106]
As shown in Fig. 12, the license-plate number recognition

system according to this embodiment includes a road unit and
a central unit. The road unit outputs the determined
recognition results obtained by the steps S101, S102, and S200
based on the frame images captured by the multiple cameras 15,
16, 17... The steps S101, S102, and S200 are the same as the
steps shown in Embodiments 1 to 4 above, and the redundant
description thereof is omitted.

[0107]
Next, a description is given of a recognition process

executed by the central unit based on Fig. 12.

[0108]
In the central unit, for example, it is judged whether
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i ncreased. EMBODI MENT 5 [0102] Based on Figs. 11 and
12, a descriptionis given of a fifth enbodi nent of
the present invention. Fig. 11 is a schematic view of
a license-plate nunber recognition systemaccording to
this enbodiment; and Fig. 12 is a flowhart show ng a
procedure of a license-plate nunber recognition
process performed by the |[|icense-plate nunber

théeaeﬁemuﬁedsyébggh@@wﬁdr@guw S Sinedd f&raapal fRahe image

own in Fi t.he |icen ate nunper
CapEIGEr BV ohhS Rt ik SR AR 2Py PaRBR B SRR CEeE (step
S4|Oﬂ()| udﬂhenmﬂd dpternanedasecddnitifion i:ésultrctﬁmaenbt\t&irytaln

ngl%q | cense pthsﬁr 4&10”)0erit Egoﬁbg%gd o Q:S?corr%‘ae%t?idn is

recogritron anict
un@ﬁ@\ﬁﬁ)sawmlchapdrf@hﬁrs ded drmigresk - ety result is
Oug%g@ggbﬁion process for frame i mages inputted from
e_respective caneras 15, 16, 17.... The caneras 15,
[0382117... are installed so as to capture the rear

numben tﬂie’ibeh@fr Hdved ve;hleeﬂ ehétaertlmlrﬂ@d)ﬁe&bgmt@@ﬂ result

and perf rns co |nu us shoot.i ng.nmakin
coBaiifeaR” kpRhP RS N B e thapiYion result
cotnéetuahsprd_i@dséﬂ]lsl cnontlhﬂuedﬂ:roﬂ@errﬁnrtnm prexiecd terixtract

théhﬁ {éfﬁfﬁ a%é&%%’f@ﬁ réﬁllrt:%cgg% iﬁgdu?.lt‘?lq fr%e images

ormation fro one | cense-
capersgdi byaﬁ%%mrmmd ﬁleEﬁfb@@ﬁnéﬁmela landaaerample,

thti egneeaBl ateafumhey R%Q%@nBQbQP .Systemis the sane
as that shown in Enbodi nent 1 0105] A description is

[o bFQ n of the |icense-plate nunber recognition process
accorditigetmotj s enhmmmmﬁﬁdbasedogniEﬁ@n 12esh DEH6] are

ex@?agggéﬁnfr&n Efl'ga d%%eﬂrﬂ% %gnggn?kﬂ)ge%ngf{s ?btalned by

recog nrtron Sy sten1accor I nen
the mnam&éoé (md:aa'p 8ADB) artthe axcefmcrtald defi ermithed reggdgnition

resii s WPV LibRy e85 P8Ag time near and being similar to
that of the determined recognition result obtained by the step
S403. Among the extracted determined recognition results, a
license-plate number which does not contain an unknown
character and matches multiple determined recognition results
is selected (step S404). This selected license-plate number
is outputted as a final determined recognition result (step
S405) .

[0111]

Table 3 shows examples of the recognition results
obtained from images captured by the cameras 15, 16, and 17 in
this embodiment. In this description, the cameras 15 to 17 are
indicated by camera numbers N-1, N, and N+1.

[0112] [Table 3]
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recognition results obtained by the steps 5101, 5102,
and 5200 based on the frane inmages captured by the
mul tiple caneras 15, 16, 17.... The steps 5101, 5102,
and 5200 are the sanme as the steps shown in

Enbodi mrents 1 to 4 above, and the redundant
description thereof is omtted. [0107] Next, a
description is given of a recognition process
exgeuﬁe@um%e&he centrNdlunit ased @n Fig. |12. [Q#Q8]

my lu;.bcntlai it exampte—tt—is JUchu A)

31 t he'Mfet er ni ned r u%r?ti on| r esQ’t 16bt ai ned f P32

f Reegnimdgen capt ur agdchy3t he |canexpe 167 conf ai NSARM128

unknown gharacter (step S401). Wen the determ ned

recoghition result does not clontain an unknown

chtntedmwatdgado),| it is judged that ABaIR8ction is

unn y, and the determ ned recognition result is

j nd,when the

determ ned recognition result contains an unknown
[oghgfacter (yes), the recognition result correction

process .is continued to performa process to extract

t he BRI hed Takkydi 1 Viaen e FSOBPE hi RBEE 4T PPEAEned
fromages imagpd ueagthyeaansr ashr evinded NEAr cdhta CASELAKNOWN

i BATOF B REF RIPE LB T hed RETOOAT ( SROFGEinps b (or
diekanael extair ohat lod tlee ebrariedd eeogemt £ don resullttsand which
1sogtlﬁi'1@§g Ry {le LGP $403 tlsr[ %‘Ee%ozt)h ué h&e@é%ﬁfﬁiﬁg the

determned recognition results each
1nE§§¥ﬂF?ﬁgr?FH%tnE@rbﬁndABGFﬁé Sinmilar to that of the
[oggnprn1ned recognition result obtalned by the step
t he_extracted etern1ned ition

reSLﬁ?%Prégh$lcEﬂset at & @dtment,  the
11cen$a+planeunknmmbenﬂuufmm@gnﬂmﬂomatchSCmmﬁ|rﬂdan be

C Oﬁ%@%lé@l e iz @%%O&gl '& 15& i'i:%]ealté S l?f‘llﬁ% 8&)% g.l (‘.l%heéjrom frame

Iecte I Cens
imagep@h @@aa@ aumpRzi PRt pmprt@ereﬂemgiﬂﬁﬁamntesgndltlons .

th&§t§l@rtl§gﬁ5increas1ng the recognition accuracy.
EMBODIMENT 6

[0115]
Adescription is given of a sixth embodiment of the present

invention. In this embodiment, in the process at and after the
step S205 shown in Fig. 2 in Embodiment 1, a resolution of a
number plate section in a frame image, that is, the area of the
number plate or size of the license-plate number on the frame
image is used as the character similarity. The other structure
of this embodiment is the same as that of Embodiment 1, and the
redundant description thereof is omitted.

[0116]

Table 4 shows examples of the license-plate number
candidates obtained from the frame images 61 to 64 shown in Fig.
3 and examples of detection results of the resolution of the
number plate sections in the frame images 61 to 64 in this

embodiment.
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[0111] Table 3 shows exanpl es of the recognition
results obtained frominmages captured by the caneras
15, 16, and 17 in this enbodinent. In this
description, the caneras 15 to 17 are indicated by
canera nunbers N-1, N, and N+1. [0112] [Table 3] 32
Canera Nunmber N1 N N+1 Tine 07:05 07:15 07: 30
Recogni ti on ABC123 AB?12? ABCl128 Result Integrated
[0ABZ123 ReggébléOAﬁB] As shomn in Table 3, when the
I CL,UgIII I UIT 1 CDUI l UUL IICU I I %‘III All I mayc bapl I cu Léy
the ca 16 contjai ns nkno racterst<a
Heemmmmimnreeeamtt \Aniachzmas aABGDiBGIrI ngu;om (OrABC12°

nedr lII e III I €C0 Tl OTT UIl
nf%% o OF; mlar ébthe g 3%3 ext?g {[% ﬁrE 10
(Milﬁtﬁrﬁ¢@¢i©@ itntegrated [result to|be "ABC123."
(H%ggg g¥§ angn o the aforlenenti oned enbodi ngnt, the
't cense-p

ate nunter recognijti on procégss can be
conpréWéﬁ?Dvely performed usiing the results obtjai ned

fﬂg&gﬁg@g@ Rég@g@ of a sanme nunbeAB@hgge captured In

e + ha £ + haor ol t
ul | | Cl Cll'. bUIIuI |.| IIO, 19 ||uo 1 ul |. e | ||\J| buol ||H C II\I

recognition accuracy. EVMBODI MENT 6 [0115] A
[oﬂEspription is given of a sixth enbodi ment of the

S Tl LS SRR gLy hgcess

[thbbdlnent 1, a resolution of a nunber plate section

in Z&ﬁ%ﬁe in.%g%l%ria 9h 1t BRe TYE@E% -ﬁ%ate

plate or Si the 1icense-plate 'nunber on"t

numnbeyearslided@saare ki tesendt Erosiane anpther avsl batera same

nub&HCtoHF € c}gérdéuér§n‘oodmﬁat i gnkhe1saBBsasptihdt Ofhumber

Enbodi ment and t he %gdund nt deSCIIptIOQ t her eof,
reg%grbjrﬁ}cexéd)rocess proceeds to the step S205 shown in Fig. 2,

where the character similarity evaluation is executed for a
character having a recognition result are different from
characters of the other candidates (the character at the right
end in this embodiment).

[0120]

In this embodiment, the recognition results whose number -
plate sections have higher resolution in the frame images are
considered to have higher character similarity, while the
recognition results whose number plate sections have lower
resolution in the frame images are considered to have lower
character similarity, as described above. These recognition
results are used for the license-plate number recognition
process. Accordingly, in the example shown in Table 4, “ABC123”
derived from the image 61 captured at the time T, which has the
highest resolution, is outputted as the integrated result.
[0121]

According to the license-plate number recognition system
of the aforementioned embodiment, the processing result
obtained based on the image having greater accuracy is given
a higher priority. It 1is therefore possible to prevent
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[0116] Table 4 shows exanples of the |license-plate
nunber candi dates obtained fromthe frane i mages 61
to 64 shown in Fig. 3 and exanples of detection
results of the resolution of the nunber plate
sections in the frame inmages 61 to 64 in this

enbodi ment. 33 [0117] [Table 4] Tinme T T+l T+2 T+3
Recogni ti on Result ABC123 ABCl126 ABC128 ABCl12?

e;i?n@dto B £Ohn A8X 38 38X 20Xd Jinkb k@ ntBL At 81 SREY Durate
Char.acter Size on |Image) Integrated Result™ABCl123

r P49 -Tabl e 4, T, T+, T+2, and T+3 indicate time.
EMBODI®{ENT % he exanpl e shown in Table 4, all the
[Ohbgﬁnse-plate nunber candi dates are different from
oné-anot her and have a sane nunber of characters.
ThusA tkeeckiiption- plsatgd viemmiosT a rseomgrtilt iembgtiowess of the

preseneeds ntenthenst ep §205 showna b dnt; ‘yﬁ@{e 4 the
d Tor a

Character simlarity evaluation I's execute
licgasgcPéatRaiHEPer r €@BghARFEA ridsat lAFengefpépsat number

caﬁﬁ@&htt%hgfé?ﬁ ﬁ]ﬁe et ft}f'é%e@ltﬁ@foﬁtacﬁfi’é %@f&nbsl(?(zt aa? the process
character a e ri end in this_enbodi nent). ,

at| Gfﬁ‘o]af?tﬁ’% e e?Fb%gi %%91? , ShRWn  LRoFAFt i 6n 1|Se§{ﬂrtf§rmed in
Embbdsmentnbeia 1ptahsespistentuniisase chnghdn teesetodn dred From

r re, . i er

2 EREne fifod TR ni GRER OSREFbE AU h A creracters
anghbbe hagbgrophdt enstheioistieae image of ddw uninkerd plate
ortderhhanndJBgae1a8Ens AR ﬂﬁﬁlﬁgrtﬁélfb%v§eé:9¥§% Sweith a higher

character simlarity, "as descri bed, above.

edge RN dh IR vardsuse dTrBe 11R0¢ L8eANEipgA §learer
imagé’mﬁl‘ théChrﬁgﬁH»éir pmaglﬂrﬂﬂ e&igé?%ff@ﬁd%@@b)#e Fl:?_:rlﬁé"ﬁ character

. eX L.e. s in,Table 4. " ' .derived fraom.t
sifEEERL Ey® e DR RN Fridet (B OF chif AmaraG verr 15 the same
as that of Embodiment 1, and the redundant description thereof
is omitted.

[0123]
Table 5 shows examples of the license-plate number

candidates recognized by a number plate recognition process
from the frame images 61 to 64 shown in Fig. 3 and examples of
calculation results of the contrast of the number plate sections
in the frame images 61 to 64. The contrast of the number plate
sectionmay be a difference in brightness between the characters
and background in the number plate section or the like, for
example.

[0124] [Table 5]
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IIUIIUCI gl L e Cbuglll LI UTT PTUCttsSS —-Oth L hc —F LIl =3

INGREGELHSH [to 64 shown in Fig. 3RBRY23xanpl es of
Gaaalltat i on results of the contrast of the nunber

ptrate sections— T the frameTmages 61 to 64—The
contrast of the nunber plate section may be a
[0H2BTerence in brightness bet ween the characters and

bachr 8%22?D¥ %F% %gfléofnﬁlcéﬁg Like:

for exa
[0126]

The example shown in Table 5 is an example where all the
license-plate number candidates are different from one another
the

license-plate number recognition process proceeds to the step

and have the same number of characters. Accordingly,
S205 shown in Fig. 2, where the character similarity evaluation
is executed for the characters having recognition results that
are different from characters of the other candidates (the
characters at the right ends in this embodiment) .

[0127]

In this embodiment, as described above, the recognition
results which have high contrast of the number plate sections
in the frame images are considered to have high character
similarity, whereas the recognition results which have low
contrast of the number plate sections are considered to have
low character similarity. These recognition results are used
for the license-plate number recognition process. Accordingly,

in the example shown in Table 5, “ABC123” derived from the image
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Time T T+1 T+2 T+3 Recognition ABCl123 ABCl126 ABC128
ABC12? Result Contrast of 35 28 18 15 Plate Section
(e.g., Brightness Difference between Characters
and Background) Integrated ABC123 Result [0125] In
table 5, T, T+1, T+2, and T+3 indicate tine. [0126]
The exanple shown in Table 5 is an exanple where al
the license-plate nunber candi dates are different

61f rapraned et hae 5;&&1@' hav?lﬁibﬁl ﬁégetﬁémiﬁ’f?h@s%t ngoeesrolution,
. characters. Accordi,n e I cense-plate nu
15 g%&éarﬁﬁeﬁe(% apsrg:g)eess”’g:r%‘é?&?éi t'FRhe" step S205 shown
[0128ig. 2, where the character similarity eval uation

is e e ving recognition

5 CREEULRL A Ui PRALAELSh DO B PERIRLLL B syscen
ofpt hbe cafrienenisiqned egfadictemts atheheprogdssbmgls Hasult

19 cRNBYgE IRH [ Detfd nlaR 1ty sﬁﬂQﬂQ{ . ,

Obttgs%%ri beﬁggbo,ve?:hte he r,e(%:(la’l anilHyoﬁ resu {ggﬁﬁgﬁtﬁaﬁ% given
a ?ﬁ% oML Bf- t e nvhberepriere seeepéhse ta grduce the

pobsdind limgges angplenfiviglaireck tabpy edhtghafihama¢hebin high
ereas the recognition results which have

i larity
reﬁggblgéﬁbrggpﬁgﬁcyhe nunber plate sections are
EMBORIMEYHTed to have |ow character sinmlarity. These
[ohieepgnition results are used for the license-plate
n

unber recognition process. Accordingly, inthe
exanp| ¥SHOMRE IR THPévsn oASmistingnt Belasednon Rig. 13.

Figem® is38 flowchart showing a flow of a license-plate number
recognition process in this embodiment.
[0130]

This embodiment is applied to the case where the
license-plate number arrangement of the number plate has a
character arrangement rule. For example, the arrangement
pattern follows such rule as “left three characters are
alphabetic, right three characters are numeric, and the second
alphabetic character is “A” or “B.”

[0131]

A description is given of the license-plate number
recognition process executed in the license-plate number
recognition unit 20 in this embodiment, based on Fig. 13.
[0132]

As shown in Fig. 13, in the 1license-plate number
recognition system according to this embodiment, in parallel
to the aforementioned steps S205 and S207 shown in Fig. 2, a
process to determine each license-plate number component
character by applying the character arrangement rule to the
license-plate number candidates (steps S501 and S502). The
other structure of this embodiment is the same as that of
Embodiment 1, and the redundant description thereof is omitted.
[0133]

Table 6 shows examples of the license-plate number
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61 captured at the time T, which has the highest
resolution, 1is outputted as the integrated result.
[0128] According to the license-plate nunber
recognition system of the aforenentioned enbodi nent,
the processing result obtained based on the inmage
having a greater certainty is given a higher
priority. It is therefore possible to reduce the

capaisialrids dvptal nedpimyn apeufurahe dlagedas tai[’ld4 Fﬁi*jldﬁrﬁﬁﬁ Fig.

[ s1e Jon.accuracy. EMBCDI MENT 8 0129] A
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ho Nt n
I_UI CI\ClIIaJ C, L IIC Cll I QIIL.’CIICIIL patcTt LML ul LEAYAA " ZEE"AC AvE N

IntfEraed|jeft three characters ﬁ?glzélphabetlc ri ght
theeg tcharfacters are nuneric, and the second

1L AL n e [ W M W B |

atphabettc —character—s—A—or—B—10131i—A
description is given of the license-plate nunber
[on@édgni ti on process executed in the license-plate

nb it h ] [ t,.based
10T EERORL{honil 20,1 Leklh s RAILEER
[OLREénse-pl ate nunber recogni tion systen1according to

t hi s;enbRdi 8Rithp1d NsBRRR! 1:81Tad 1 the aaiflort‘ﬂ@:-"itl'c%?l%@ -plate
steps S205_and S207 shown in Fig process to

NUPRE £ SRR RAERS | 3 Edfanand r#mwepneo%%ﬁ%ﬁf and have the
saméanﬁmbe&lnfzﬁnﬁ$aéwa@e CN@&@@dﬁggByraﬁgeﬁﬂﬂgeg%bep&ate
nse- pl ate nunber_ candi dat es(st eps an
nufBgh g BB S A € A GRS RO Rt Sew
S2 Qénevh@sret bhe CdfaraEntmdsnrmmﬂal;ttarrmvahmtrmmadaﬂtecuted for
chgfégféPé' %éé@r G:‘:@Ccd J.rf egesrrggé?’?’;.rga%iefi%r%}&m from

exa | es of l'ice S ate nu
characters of the other candldates (the second, fifth, and sixth

characters from the left in this embodiment) .
[0137]

Here, Table 5 shows that the second characters from the
left of the license-plate number candidates obtained from the
frame images 61 and 64 are “B”, and the second characters from
the left of the license-plate number candidates obtained from
the frame images 62 and 63 are “D.” Accordingly, the second
character cannot be determined by majority and is thus judged
by the character similarity.

[0138]

At this time, if there is a rule defining that, for example,
“the second alphabetic character is “A” or “B”,” the alphabetic
character of the second left license-plate number component
character can be determined to be “B” in the step S501.
[0139]

Moreover, for example, even when the judgment using
character similarity shows that the character similarities of
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37 candi dates obtained fromthe frame i mages 61 to 64
shown in Fig. 3 in this enbodinent. [0134] [Table 6]
Time T T+1 T+2 T+3 Recognition ABCl123 ADC123 ADC17??
ABCl12? Result Integrated ABCl123 Result [0135] In
Table 6, T, T+1, T+2, and T+3 indicate tine. [0136]
In the exanple shown in Table 6, all the license-plate
nunber candi dates are different from one another and

vgraved her saEEtAEMBEhe f tREAT PEL8ES-pEEO SRS, Y  cdifSonent
Iicense-platéa ngnber necagnltlon process _shown .in
ChATRCLLY (Gt RUsCELSINENE e fC S5, BnBY e TEAETTING toO the
chalracaetre la ryiamdeatarity reMad.uati on i s executed for
[Oﬁq%racters whose recognition results are different
characters of the other candi dates (the second,
f i fWikh ahbesi ttlgenskapdeter s nm@rt herdasfgniitidrhi system
[ ) h t ts _
O Rar At oro FroRdonbe L RpBGHRNE [ % s plate
NURRREerTRPII Hat @3 FBCSESE] 3§ oPeHormadaneni rdifesb®dis of

in@Bema4 iahein Bddianich:t ke e At ShiadrEbbthiaBg £h6n image
ndi dat es, obt ai ned

left of the |license-plate nunher ¢
DIPESHFIPAe {RUTE Tl 1E5TEAT 89 GRE FISOTALCHTARGF2Y -
EMBODINBYONE character cannot be determ ned by majority
[0 8% is thus judged by the character simlarity.
é8] At this tinme, if there is a rule defining
t hat Baped sk Bipbe, 14 anfel seaoirb el iplaben iis ghaerofer ninth

emb8diMen®l ofBrhe pPEsahPhakebheioghars eriOfid ke f1owchart
second léit [ ens%gplate nunber conponent character
sheuhnged gt QY hét HiEmee@late mnhgreyessgnitiog pypcess

in M Eo\eethodinteraxaBpderi gy et Weant &ep  AGPHERY Hiswighowing
exgB1agt SF. SLOLLEhLY3"RYBhRaY Le:R03" 86h8hinent .
[0142]

In this embodiment, when multiple images are captured by
the camera 10 in the above-described license-plate number
recognition system according to Embodiment 1 shown in Figs. 1
and 3, a process allows frame image capturing while controlling
the magnification of the lens of the camera 10 after the number
plate is detected. The magnification of the lens of the camera
10 is determined based on positional information of the number
plate in the frame image captured most recently.

[0143]

A description is given of the license-plate number
recognition process executed by the license-plate number
recognition unit 20 in this embodiment based on Fig. 14.
[0144]

As shown in Fig. 14, the license-plate number recognition
system according to this embodiment performs: a frame imége
input process to receive sequential frame images captured by
the camera 10, which is shown in Fig. 2 and described above (step
S151) ; a number plate recognition process to recognize the
number plate in each of the received frame images and extract
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38 "B" and "D' are the sane, the |license-plate nunber
conponent character can be determned to be "B" by
referring to the character arrangenent rule. [0140]
Wth the license-plate nunber recognition system
according to the aforenenti oned enbodi nent, the
license-plate nunber recognition process is perforned
on the basis of information in addition to the

tuerﬁmm.«te opl b ﬁh.lﬂ'@érf (SR BAGE) ;e assStdksd BBTalculate

lagreasin he_.r ecagni tion _accurac
%ﬁ%ﬁfi f8T4%? Bad&tl g% g aht {%heaposmlonal
' lnd@s‘mtptomo@f itheghvmipe 0o la ti mleaa‘mﬁndmaremtagﬁ (thep s153) .
[O?@g§ent invention. Fig. 14 is a flowhart show ng a
l'ow of a |license-plate nunber recognition process in
t hi sTefbegwertt ErRl FRyeras 1i0s i#h esptapbieodysei ghat the

ma§h@‘ﬂ|1@:gt1©i§aﬁﬁ| ©fe oferdd 3L aliFBGR S SCABE E&E@delrbﬂlrat%d value
In this enbodi nent, when nultiple

ment . [ 0142
(SERROSSLl o CHIR SFRGBy TERESEANE F PR SEAB AL, and images
ofatiow exuddsnr pheadel aﬁel’l&q}tniraid?blyulﬂbﬁﬁs SR Ce@NthinéRa 10 (xj/uth
r g t nbodi_pent 1 _sho Fi gs. an
e RERAIIT 08 PRt Rnge e i G Fe the™Value
caécnﬂa@adu ] thﬁeShagn$15©at ﬂare dfhushedterisied fifame images

aréai'ﬁﬁx&tjéh %ﬁ&@rtﬁé@lﬁléﬁ’g@r %B{t@tr?urhﬁeﬁ%%%gﬁ:i;cigﬁeunit 20.

rragnl i cation of [ ens he canera .
ThﬁePEFﬁFnEHrBSEBHeoﬁf pbBFt LdRENSENPSANEt NYAbEE tReognition

systenest tpliad embbdhkentr @getlhé'fm&&%t b.'h&ﬁ @Psﬁmbodlment 1,

recently 14 A de crl IS given
and; . Hi% pF%%@nﬁgﬁﬁ 3?88 %PBn p?%%%%% exéE%te&mﬁﬁted
Inchéehtekhgeqﬁ&wecognbEmonnmauﬂnunnegmatuoﬁQmﬁbé§33step

S2 89{?%@#@&n% dlgrbll:é ghels ame [a%]'éﬂ; %%cescnﬂ:\@i[ ELH tfﬂeg steps

I cense- pl ate nunber recog n| ion
Sz%%c%@dﬁ%gst%h@ﬁmsl@nﬁbﬂrn%n@nﬁeﬁﬁéﬂﬁﬁbed ﬂnaﬁﬁbpdagent 1.
[oipppt process to receive sequential franme inmges

captured b the canera 10, which is shown in Fig. 2
ang ﬁ"é %?Jr%eﬂ“%%%%e?%t ebhe BIFess RtinbBF Blfﬁif@mentloned

steps@NHY and PLBGESS dax fmaghitzeobb@in frame images 161 to
164 shown in Fig. 15.
{0147]

Hereinafter, an example of the process executed by the
license-plate number recognition unit 20 in the license-plate
number recognition system according to this embodiment will be
concretely described using the first to the fourth frame images
161 to 164 shown in Fig. 15 as examples. The frame images 161
to 164 schematically show sequential images of the rear number
plate 51 of the vehicle 50 that are captured by the camera 10
at constant time intervals.

[0148]

In the license-plate number recognition unit 20, when the
number plate 51 is detected from the first frame image 161
captured by the camera 10, the magnification of the lens to be
applied for capturing the next frame image is calculated from
a position p; and size s; of the number plate 51 in the first
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nunber plate in each of the received frame i mages and
extract 39 the |license-plate nunber (step 5152);and a
process to calculate the magnification of the |ens
based on the positional information of the nunber

pl ate on each frame i mage (step 5153) . [0145] The

| ens of the canera 10 is controlled so that the
magni fi cation of the lens is adjusted to the
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are I np 0 the license-plate nunber
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camlilabes obbalatdl §roestiie Mthmisiingddie 16i1r sb 164 tdiown in
Fléou&ghlgr %ﬁ gﬁ‘%%%lm%%% to 164 shown in Fig. 15 as

ane 1 mages 161 to 164 schematically
[Oéﬁéw sequehfablej fhges of the rear nunber plate 51 of

t i peehi clle 50 tthat arfe capiured Dy thej; canmera 10 qafs

LNt cr\ln| S [ 01481—n t he censer

Reééé’ééﬁ%’@ébéﬁ@ébﬁ unift 28BCHAGn the ARGHBAr pl at &B§123
iredigttectad fromthe f|irst frarre_ image 161 capt ured

Inlfgegt]:ilacteb rer-a—10,—the—rmraghi-H caibggzgf the—t+ens—to—be
Result

[0152]

In Table 7, T, T+1l, T+2, and T+3 indicate time.
[0153]

In the example shown in Table 7, all the license-plate
number candidates are the same. Accordingly, in the
recognition result integration process (step S8200), it 1is

judged that there is only one type of the license-plate number
candidates in the step S201 (no), and “ABC123” is outputted as
the determined recognition result by the step $S208. In this
embodiment, the license-plate number on the frame images 161
to 164 can be obtained with high resolution. Accordingly, it
can be expected that the recognition accuracy increases and it
is more 1likely to obtain identical license-plate number
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applied for capturing the next frane inage is
calculated from a position pi and size sl of the
nunber plate 51 in the first 40 frane inage 161. The
| ens of the canera 10 is then adjusted to the
magni fication of the |lens calculated at the step S153
Sso as to capture the next frane imge. As a result,
the second frane inage 162 is obtained. [0149]
cahdridagremr e, based on the magnification of the Iens
[Oﬁ%ngulated froma position p2 and size s2 of the
plate 51 on the second franme i mage 162, the
th|ractpadéngnagEhEGBi¢snS©bphahedumﬁbx1rebagnﬂtinnﬂdystem

: | X DOz
of%égbggggﬂgéekghﬁnﬂm elfid Egtkguﬁggléé 8@%&§§&é%hte
51f1=1arﬁ§1€r FRgeNGeRe fawth &anamq: maaem W&ol 844 are magnified

toObts@H&dtnt[l@.l@Q{] T e Jadiovsi examphes Oobelilg captured.
candi dat es obtalned fromthe

lic | at nber
ACEPEAL ML Mo HETRS] Tolthn THIORF (can5bFn OpkAaned with
highb@drmluti.ﬁﬂ.ﬁ:]l‘lari Talel €rdneTin®gds 164 tbtB4TdBown in Fig.

e APl apc s ThiRAF  (rsap o orhips A ien cpptured

1nTEh£ ﬁﬂﬂmeT*@agﬁﬁlb@1€£QIhﬁ§ haye1p8¢fénabhe weeamplteion, and
ac&BewingyTable Gadldidde dd C@ﬂée' é‘:[':?tlé‘ﬁg?ereffects of

candldates are the sanme. Accordi ngly,
EmbeeogRnti oh r S t TR BRI O m%é@afs( st skgo) further
inttekBedjudged that there is only one type of the
[Okhg nse-pl ate nunber candidates in the step S201
f and "ABCl123" is outputted as the determ ned
recofinis i embodsmentbyhddhesbbep I208. ekamphés in which the

mag H??gégﬁg%n 5@%?%4f%12%%63311 ol %Bﬁ!bgé&)? r%xqg éﬂ@gﬁbsequent

mages tai ned
fr@r@go;t.t[r]@g@mSp@@b@g].@@g? frem the position and size of the

number plate 51 in corresponding one of the frame images 161
to 163. However, the magnification of the lens applied for
capturing the subsequent frame image may be calculated fromonly
the position of the number plate 51 in corresponding one of the
frame images 161 to 163.

EMBODIMENT 10

[0156]

Based on Figs. 16 and 17, a description is given of a tenth
embodiment of the present invention. Fig. 16 is a flowchart
showing a flow of a license-plate number recognition process
in this embodiment; and Fig. 17 is an explanatory view showing
examples of frame images captured in this embodiment.

[0157]

Compared to the license-plate number recognition system
according to Embodiment 9 above, in this embodiment, the
magnification of the lens of the camera 10 is determined based
on vehicle speed calculated from positions of the number plate
in the successive two frame images. The other structure of this
embodiment is substantially the same as that of Embodiment 9.
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can be expected that the recognition accuracy
increases and it is nore likely to obtain identica

| i cense-plate nunber 41 candidates. [0154] According
to the license-plate nunber recognition system of the
af orenenti oned enbodi nent, the imges of the nunber
plate 51 in the second to forth franme i mages 162 to
164 are magnified to substantially the sane size when
[dusgig captured. Accordingly, the license-plate nunber

can he gbtained.with hi her 0 n than t
i rmg%s gﬁé?slgglgﬂovﬁﬁg |ﬁ eré HF‘J i315¥1fet hpgmber
regognithieon | pensespl weecmmérér ipapthe edlqeunsteh@lfartamumber

4 t
accorﬁzJCS}Fy,ﬁSt’IeEh1 d%@t%ﬁ{ﬁ%r%ﬁg%%%n?%% gna e(?fect %f 16.

[O2@fddi ment 1, the recognition accuracy can be further

i ncr @;@SgﬂowﬁglﬁﬁlgﬂléS erkodi FBd e N3t e QR erecognition
exa le in ich i magni fjcation of the |ens
qF Wt R i éﬁ} METHILRR | mage i s

a (faiamel dtedef daputhprpeesti 06 angusi gecoéssbee ﬂiﬁﬂ’@@rlmages

f the f 1
cs U P by e A SRR S Sl S bR RS, Fetpeer
Sifedn) ; Gaprumbeny }pl@tsubsquemtlbnapeocmge teayrdognize the
nuﬁfye%@agg éf&%a@hyoftﬁ% @ﬁgh&tga Phahd§ 5na'é£&act

N corresp ond I ng one of rane 1 nma

theg3 CERBEDPVERT TBNOPD 1T T (F o §96506 and a Brepess
todreskupti @Hel*felgidbél eqieéﬁtﬁrairdﬁ tfhi@np@ﬁhmt@iahsoa‘:ftﬂ@e number
resent .invention owchar sho
PIREEL G Y B oS FRnbor e e OBRFE! G e ate, the
maghiif ieattadnneAt thankers gaded oa aheedptainedryelvicle speed
1n§B W%ngneﬁgF%% §f% )frane i mages captured in this
5

rrpared to the license-plate
[Oﬂtéﬁﬂ)er recognition system according to Enbodi ment 9

abovepei Nehli Senbedi BBRErat @ iMPabAdcsiion 06 th8t the
malggg%lcattllg% 8?”‘9}53 lle%s!, Sisdggi?gsntg%dtgaéhg calculated value
(step S164) . The process returns to the step S161, where images
of the number plate are captured by the camera 10 using the
magnification of the lens calculated in the step S163. The thus
obtained frame images are inputted into the license-plate
number recognition unit 20. The other structure is the same
as that of Embodiment 9, and the redundant description thereof
is omitted.
[01e61]

In this embodiment, the process of the aforementioned
steps S163 and S163 is performed to obtain frame images 261 to
264 shown in Fig. 17.

[0162]

Hereinafter, an example of the process executed by the
license-plate number recognition unit 20 in the license-plate
number recognition system according to this embodiment will be
concretely described using the first to fourth frame images 261
to 264 shown in Fig. 17 as examples. The frame images 261 to
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on vehicle speed cal culated from positions. of the
nunber plate in the successive two frane i mages. The
ot her structure of this enbodinent is substantially
the same as that of Enbodinment 9. 42 [0158] A
description is given of the license-plate nunber
recognition process executed in the license-plate
nunber recognition system 20 in this enbodi nent,
Z%Menlatﬁjc@ll%.shdmﬁﬂjceéfsﬁmvmaged:icgf tite Adwr number
e e t rm
(é Qf?ﬁoj‘pgﬁ %Wg:gf% g{oﬂégﬁx@u%eyb §:¥1Sé gam%1 ug p?‘g ggstant
tlﬂ@ iimyervaldscessi ve frame i mges captured by the
[odkanenmentioned camera 10 shown in Fig. 2 (step 5161);
a nunber plate recognition process tqg recognize the
numbéP teild CERSA-Padk ot uRbRY NRFAIEd ifnawel | Rdgewhen the

nuabérexizaet 51 hes | deedstsdp! ﬁf@mnﬂﬁﬁeh‘.ﬂrﬁﬁr ltf&é@@ (g 261
e venj cl_e

ek e PR ol R e el Bl b hicne s

1ssmeagassedefrmm 4 réanfef e reages dandetaken| ahe gpdwitions of the
[

o5 bLSSL 20 6h LhE LA, DaRe b atider il theg 261 ana

26Ren&angt 1t1h% vagpificetioncofi roi¢edens ttieatbe happlied for

caﬁ@ﬁﬂh.ﬁgc@ﬁé e dibent indesS 1§tglglésg.§dc:§9cﬁf§ted The lens

ca culated val ue " (step 5164) rocess returns to

ofi hel&t epPBEE, WherkSi ndld %#JQ%&? uﬁ%brﬂﬁeatéaépélated
magamffmadlbyi tlm;e cfazprmrx& 1tﬁlels$lﬁllgsé@§e3nﬂ$ﬁﬁaﬁﬁCQﬁ\a§€ ofas a
eps._c a in.the s e t.hus
reglis: nher PATES FegRs iPaSrneas &d PREG TRE.
[OLbéknse-pl ate nunber recognition unit 20. The other
StruglHERelfol-be $aRE ve%s_u:,I téﬂ%e@”@@d'tﬁrl‘:ént 0 is

t he redundant descri ption t is omtte 161
meaguraf £ r@fmawé@trenpﬁedqob%%‘é@@n dhapesht b@@r@ﬁtm@m@amber

platepsi 31bEhandeSdA4 avd ﬂﬂ{ifoi Tﬁ@.nfeolﬁiagébnzéﬁ HWI 263, and
e RS 20 o S A0k e S b ety togethe
subsequent frame image is calculated. Consequently, the

fourth frame image 264 is obtained based on the calculated
magnification of the lens.

[0165]

Table 8 shows examples of the license-plate number
candidates obtained from the frame images 261 to 264 shown in
Fig. 17 in this embodiment.

[0166] [Table 8]

Time T T+1 T+2 T+3

Recognition ABC123 ABC123 ABC123 ABC123
Result

Integrated ABC123
Result

[0167]
In Table 8, T, T+1l, T+2, and T+3 indicate time.

[0168]
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| i cense-pl ate nunber recognition unit 20 in the
license-plate nunber recognition system according to
this enbodinent will be concretely described using

the first to fourth frame i mages 261 to 264 shown in

Fig. 17 as exanples. The frane inmages 261 to 43 264
schematically show successive i mages of the rear

nunber plate 51 of the vehicle 50 captured by the

canerra tbeabxampstabBhowhi iR TabEBEVE| Sall Oﬂﬁéghld’éﬂé@—plate

I nb t

s SHACE ST P cagrBe Bacr GRCPnBthPPer TrSRA TR in
thz6tecogptitiied bgsuhe thegnaﬂfbniﬁch&ﬂB(ﬂsie@psedoof it is
juttc)%fecf’ géryatqjheté&e | Ps n&@f? ?ﬂ f E%?r?be fz‘fe pcilateh number

e positions O ate
capidisia tard ineklon ¢ fam SR Ollmiges , 281d aﬁ’@cw 1§n@lutmtted as

thaagRickiGatieen r@Eotgmtll%&s rkauhe wplth@dsf;eﬁr sﬁé\é’t urmgcms
t he subsequent _franme image is cal Cul ated | ens

emOes ety aswliért E‘érﬁ‘%ﬁﬁ‘%ﬂé‘ie‘ébt % the Jc’a?%%%%ﬂ%late number
onrr&gm ffﬁahelk ommhgeeaﬁ;m{j el%di heesub&egu%g obtaiRed M@@€h high
result t he 1 I ra | S
reBfadmioBy | naded gl | CAT LHR0CHE O %ha00tdl e the
re@@gmst1m@aeqcedaﬁyonmarda$éeﬁﬁnteidisbmbmeehlkaby that the
1 BARELEONS 06nRe IUTRO L umled! 2ot At 30 AN

rame I nmag s 262 and 263, e magni f |cat|on
[Oé§9ﬂhe lens to be applied for capturlng t he
SUbSﬁ@@@BHlf’l A theBUEd1$s & P&&@hﬁ%e@ﬁé@&gﬁﬂﬁi&n system

o 5, e e T & RIS BT
vehhole sﬂamalteeasﬁrédie dnd etise -nd @t £f Twmtieon cfindieddteess of
cr QPSS Y P SR M LIBRRSGEhd BpERl- UM e speeo
1nf®Im¢tzom+3 TIRE%cﬁglrﬁQW%ﬁhABMQseﬁst@%B@ﬂgsrﬁB@'Q@ 51 on
thBeSM e Rbe8kad €0 tAPEd23 6 be properly magnified while being
captured. Accordingly, the license-plate number can be
obtained with higher resolution than the resolutions of the
frame images 62 to 64 shown in Fig. 3, for example. Accordingly,
similar to Embodiment 9, in addition to the operational effects
of Embodiment 1, the recognition accuracy can be further
increased.

EMBODIMENT 11
[0170]

A description is given of an eleventh embodiment of the
present invention based on Fig. 18. Fig. 18 is a flowchart
showing a procedure of a license-plate number recognition
process performed by a license-plate number recognition system
according to this embodiment. This embodiment is an example
of executing a process of steps S211 to S218 shown in Fig. 18
instead of the process of the steps S201 to S208 of Embodiment
1 above.

[0171]
Specifically, instead of the process of the step S207 of
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Result [0167] In Table 8, T, T+1, T+2, and T+3
indicate tinme. [0168] 44 In the exanple shown in
Table 8, all the license-plate nunber candi dates are
same with each other. Accordingly, in the recognition
result integration process (step 5200), it is judged
that there is only one type of |icense-plate nunber
candi dates in the step 5201 (no) , and "ABCl123" is

Emwnutemd 1asthé h@:cﬁiﬁﬁ rajfneﬁer eeepgrB2iPrsH®aUlin Bygt hes is

L I t hi t | t E d t .
be f%%WS ‘i cerns -pi%?g ggeggﬁ thmf TES ﬁ%@g‘inen 18
substa®¢}aédybeheb$am¢ma$\Mhat HeghrlbeéohntEmhodlment 1, and
t hACLOE YL Y Gelsto AR 1 31 PXRGERE hatrﬁl%:‘kg‘r?%ggg o Eﬁ@ "Steps

accurag%glncrease IS nore |
S2ildertq cab1§ i é@ﬁs§2ﬂlgataer%u1'nlﬁ%rséaﬁdla§atfése aPécceSS of the

af@Ebﬂdeﬁ@Qoneho%@%bSA@Q@ﬂd|t69 sbost Bad iscerserwdt €n Fig. 2,
g ﬁcognltlon system of the aforenentioned
re@ﬁﬁS EYENY, the vehicle speed of the vehicle 50 is

[omea$ured and the magnification of the lens of the

cane%g orna Bﬂr°|#ﬁd Q? qjggwkgglobt |ne£ %ﬁgbdged.at

spee Ist a je< o
thausbep E‘p?Ja& eEther thhelicanseiphges m@rlb@o iZ64letterivdned.

Wheﬁowlahmtheeﬁlmgs BeLp n&@%yr&% d\?\ﬁfét}ﬁcr%:lﬁ%a)éters

|cense-p ate nunb can al ne

15r%%%l%??%ﬁ“%%% () é%i dticens s ligfe nuympes Pfﬁ&@s@ltlon
pr@&eb@ 64 shorvinudd Fighd &hd EfolQW’iTﬂge pr&fe‘yéjlﬂégb)érformed

In addl tl

£} SR L4RERERr PLBES M BRb e EsTP R tIChERRCE BE oM 8A17)
[0aZ8Lracy can be further increased. EMBODI MENT 11

[ 017%.],\ d%h%ersgéifﬁg' %énc‘ tgll Vf{]c&tl%é?‘%f%ase e:i:candigates

enbodi ment o present Tnven
doFpgt tgves Ehﬁléﬁﬁﬁaﬂﬂﬂm§ﬂwaﬁgC&%ﬁﬂﬁﬁﬁmﬁe @@eaCharaCter

poéi@ﬁ@ﬁ@ dH 8he Nbdele HECAGN hunBRr @é@ﬁ@ﬁén@%rﬁaqra&@ﬂyare
aeSgbd EETIEIP RS, WIDSL. [ ecognl U on 1St em  spcording.
characters whose character positions and recognltlon results
are the same across all the license-plate number candidates,
the recognition result thereof is employed.

[0174]

On the other hand, when the character positions and
recognition results are not the same across all the
license-plate number candidates, that is, when the recognition
results on the same character position are different across the
candidates or when there is a character whose character position
is different across the candidates, for example, the
license-plate number is determined by using, for example, a
string reading scheme disclosed in Non-patent Document 1 or the
like.

[0175]

Specifically, multiple estimated positions are assumed

for each character (hereinafter, referred to as estimated

character positions). The estimated character positions are
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of executing a process of steps S211 to S218 shown in

Fig. 18 instead of the process of the steps S201 to

S208 of Enbodi nent 1 above. [0171] Specifically,

i nstead of the process of the step S207 of 45

Enbodi ment 1, the process of the step 5217 shown in

Fig. 18 is perforned. The other structure of this

enbodi ment is substantially the sanme as that
asﬁwd&ed:drlésEﬂﬂdehﬁeahaiacaéd siiﬂ@laﬁﬂﬂi]d@ﬂtthe character

riptiQn i tted. I 0Ccess teps 5211
o SESE ke 8 Ao U o ods 14
s cafreisetn® bei eitesh stew@i&ﬂeqoassm am:oto@mﬁ sh cwa character

egt i 1 [
oifiardey, (PABCE! Bth GRS PO ) Bigs tine hoore
wejgbtRBee FHeL P dérkEepiavel Mnftefor amkh @s‘mlméaed olpgrrcter

pogiYiene OA phecdd € ens pepirarticdUNRerh LONPARERt result of the
char act not _det rnlned gg%% the |icense-pl ate
asRAABBE s SRR it o P BRERELPLS (AT i Bidhe HhaheRb score in

cotmbbpwhdgngronessflShpeeébtm@ﬂedfpmsffﬁmnéIxse HﬁyﬁdEfor
u I p 5217 017

erUMBES BRI FUPLPCEE, (PR OB s LOLRalens, on

weaghﬁénghéa@t@hel%am mrﬁbi;raro:re elfmoactimgs tottthe situations

1n°ﬂ§é aGllt oF08hEi ONse 8 14 Heorh ILRASKRIAIE o@uEﬂS lcamera 10,

nponént characters are detected for each
daFF‘c@F?EélBFQt BYnGhBe PURRRY BaPEe KSCPGNitdpsy prrsess (step
sivbpseanibatnet @i kpQsiti ons and recognition results are
[Oigg sane across all the |icense-pl ate nunber
bidates, the recognition result thereof is
enpl Bseeind 61&4] tne tihreood e rextwmnd; edvien tihiee 1dkanaeteiate
nulBsL-1+& ?ﬁfﬁloﬁ SGOONIJd QB Jes ﬁht ?r & r&g{ é:tl'ﬂes @ﬁgﬁdtlment
acr oss a i cense-plate nu can ates
will beus@ecitfd gaddonArscanbedeusing the iramsapmages 61 to 64
sh@hﬁr@ﬁtpigpogltlon are different across the
gﬁzfldates or when there is a character whose
[o acter position is different across the
candlalsl &9, siows examplles ¢heaicknserpdapkaiwnemrbendigates

reggéﬁz[gé&%qroqytﬂéi%mg %a&éé@l' Eo & by the above-described

step S102.
[0178] [Table 9]
Time T T+1 T+2 T+3
Recognition BC123 ABC123 ABD123 ABC12
Result
[0179]

In the example shown in Table 9, the license-plate number
candidates do not have the same number of characters in the
license-plate number candidate group. Specifically, this is
an example where “A” in the frame image 61 captured at the time
T and “3” in the frame image 64 captured at the time T+3 are
not recognized, and the recognition results are outputted as
license-plate number candidates each having five characters.
In addition, in this example, “C” in the frame image 63 captured
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string reading schene disclosed in Non-patent Docunent
1 or the like. [0175] Specifically, multiple
esti mated positions are assunmed for each character
(hereinafter, referred to as estimated character
positions) The estimated character positions are 46
assi gned scores of the character simlarity of the
character obtained through the recognition result. At
att the timgel+2 he remugmszedabe' yi'veAsaf@r sharastequsitions
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the frame i mages 61 to 64

f d bed
pofREGRhP s B2 T 6i5% L hap Reig At beR AarRs iote Ehat,
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d
e e e T o i T 1 P b BRerggeer
POBtl 2enABChESe ABDI2BeARGEY aCREPPS 1 D193 ae mrélcated with
ws exanpl e shown in Table 9, the license-plate nunber
candi dat es d% not h]ave the sane nunber of characters
[0I801 o [Tabl
Setting Examples of Estimated Character Position for Each

Recognition Character Position

Recognition 1 2 3 4 5 6
Character

Position

Estimated i, 27 ir,2',(2",3",1{3",4',|4',5",|5",6",
Character 3! 47 57 6' 7'

Position

[0181]

As shown in Table 10, when the recognition results shown
in Table 9 are obtained, missing characters, misrecognition due
to the influence of noise, and the like (hereinafter, referred
to as missing characters and the like) is considered. Thus,
for each of the recognition character position of the
license-plate number component characters of all the
recognition results, multiple estimated character positions
which are considered to be highly likely to be an actual
character position (hereinafter, referred to as correct
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| i cense-pl ate nunber candi date group. Specifically,

this is an exanple where "A" in the frame i nage 61

captured at the tine T and "3" in the franme i mrage 64

captured at the tine T+3 are not recogni zed, and the

recognition results are outputted as |icense-plate

nunber candi dates each having five characters. In

addition, in this exanple, "C' in the frane i nage 63
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comppnea$e¢hﬁradUEnﬂuﬂh&ﬂemnposF®roexémple seten the known

nuf 8998Etifé‘en§§f%i£§e%ﬁg:?§éf‘6!b chargeter. at.the ﬁ'gXéhthe

aracter posit OV\B set n examnp
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escription, for differentiation of the
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rechgnacten chﬂ@ﬁ&ét@ﬂ@odﬂ'ﬁcﬂshlsnﬁbedlﬁhﬂf@dﬁtﬁfo or three and
oslt cated th [0180] [Table 10]

mag ?% h%géﬁéﬁ | €S OPSEnFlﬁ%Féd Character Position for

[0E82h Recognltl on Character Position Recognition 1 2 3

4 S ﬁex@haﬁﬁét@élﬁ%iﬂé %c@f’é r@fé%ﬂev1&sel]y LﬁthS’fOé: all

racter
th? deﬁé§ﬁf1| &?t[lo@@ﬂd /@W# rPgabFéons; wkehlehal shows

seteLagnekhplessyft sheheunght indakke t3rar cebtdlenedt imated
char cters m srecognition due to the

Ch?ﬁ??hggcgogf ﬁ8?§e and the |ike (hereinafter,
[0Or@4brred [Tmlake mXsing characters and the like) is

Ex&ﬁﬁféc%¥eﬁkigﬁ%§hg Factor for Estimated Character Position
Recognition 1 2 3 4 5 6

Character
position

Estimated
Character

Position

1’
27 0.8 1.0 0.7
37 0.7 1.0 0.7
4’
5’ 0.7 1.0 0.7
6’ 0.7 1.0

'7I
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for each of the recognition character position of the
i cense-pl ate nunber conponent characters of all the
recognition results, multiple estimted character
positions which are considered to be highly likely to
be an actual character position (hereinafter,
referred to as correct 48 character positions) are
defined (for exanple, for a recognition character
position "i," the estimated character positions are

i'," etc.). [0182] Wien the nunber of |icense-plate
[Oﬁﬁﬁﬂer conponent characters is already known, the

esti mat eﬁemmlersmtﬂmm&g rram betset &Ysumed that the
t.he nur I cense-

rekBehaRi cRd I UIRe p Rl L ERE P8R Bl DAy, £pebe the

comwawm Chanbetevrp¢$29n@nsplandaumﬁnbeughoupgnéattor of each

es%%‘.?\%@%g Fﬁakéﬁéert 8s1{%§£>h“8éfﬁngﬁa£§°£ﬁé S@:‘%ﬁé :éé)%,stion as

I ne or the re ognl 1 oNn aracter
thg GO SRNGHLY regognaﬁaonecharawnémulqrhéfm ifr@mple,

thef ddteilddredsh£heEACHBE1ROSh! IanNy sdrf Bhe€@dtognition
recognition.characgter position is not limted two or

chapreEenngosiEyOBe "Br dpefl Fo&etCad -Qeeded. [0183] Next,

[othé]wei ghting factors are previously set for all the

Qot 1 8EE0LE TR0 CONA IO N ForT 00 1etb¥i cion

setting exanpl e t he "welght rng factors Tor
chégachare@osehapact @hapmtxamrxsos:[m@m} firabeeent] from the

reEQSQHPE@oﬁfcﬁ@f%éf‘%o':s@c‘ttlgnsf foe Esgi (%f?érﬁﬂ 168 i‘ﬁ:@ﬁg to be

PoSition Recognjtion acter positi
Ehes COREEEd @RFHRs ! P@%iit w@ﬁghf'lng fagtprs pfgeptgmated

ch8rdcBerOpdsitfofls7defined as positions different from the
recognition character position (for example, the estimated
character positions “1’” and “3’” for the recognition character
position “2”) are set to values more than 0 and less than 1 (here,
0.7 or 0.8).

[0187]

The weighting factors shown in Table 11 are just examples
and can be set according to various conditions instead, for
example, by reflecting actual values of the character positions
varying due to missing characters or the like.

[0188]

Table 12 shows an example of assigning scores calculated
by reflecting the weighting factors shown in Table 11 on the
character similarities of the license-plate number component
characters of the recognition results obtained from the frame
images 61 to 64 captured at the respective times (T to T+3).
[0189] [Table 12]
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4" 0.7 1.00.7 5
[ 0185]
that the
likely to be the

wei ghting factor of each
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In the exanple shown in Fig. 11,
recogni tion character positions are nost
correct character
esti mated character
t he correspondi ng
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[0189] [Table 12]
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Recognition Character

Position

Recognition Result

Estimated

Character Position

Similarity

1[

0.50

0.56

21

0.40

0.70

0.49

3[

0.49

0.70

0.64

4[

0.49

0.70

0.49

5[

0.56

0.70

0.49

6[

0.49

0.70

7l

0.56
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Exanpl es of Assigned Score for Recognition Result
Time: T Recognition Character 1 2 3 4 5 Position
Recognition Result BC1 2 3 Simlarity 0.8 0.8 0.8
0.8 0.8 Estimate Character ositio 1' 0.80 0.64 2
0.64 0.80 0.56 3" 0.56 0.80 0.64 4" 0.56 0.80 0.56 5
0.64 0.80 6' 0.56 7' Tinme: T+l Recognition Character
12346 5 Position Recognition Result ABC1 2 3
TiSiem ITa2ity 0.5 0.7 0.7 0.7 0.7 0.7 Estimted

gé%%g{]%%p?i{dﬁ%%g 0.70 0.J48 % 4.56 0. 70 6. 49| 6°
0.49 0.Fosifion. 56 51 [Tinme: T+2 Recognitiop Charagter
1 ReGodnPr1i5RSREEQN Reqognatiagn Resullt A B L 142 2
Similarity| 0.6 0.7 0.7 0.7 0.6
Estimated
Character Position
1’ 0.60 0.56
27 0.48 0.70 0.49
37 0.49 0.70 0.56
4 0.493 0.70 0.42
57 0.56 0.60
6’ 0.42
71
Time: T+3
Recognition 1 2 3 4 5 6
Character
Position
Recognition A B D 1 2 3
Result

Similarity| 0.5 0.7 0.4 0.6 0.7 0.7

Estimate

Character

Position
1 0.50 0.56
27 0.40 0.70 0.28
3 0.49 0.40 0.48
4’ 0.28 0.60 0.49
57 0.48 0.70 0.49
6’ 0.49 0.70
7’ 0.56

[0190]
The scores shown in Table 12 are calculated as products
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Simlarity 0.6 0.7 0.7 0.7 0.6 Estimted Character

Position 1' 0.60 0.56 2' 0.48 0.70 0.49 3' 0.49 0.70

0.56 4" 0.49 0.70 0.42 5 0.56 0.60 6' 0.42 7T

Time: T+3 Recognition 1 2 3 4 5 6 Character Position

Recognition ABD1 2 3 Result Simlarity 0.5 0.7 0.4

0.6 0.7 0.7 Estimate Character Position 1' 0.50

0.56 2' 0.40 0.70 0.28 3' 0.49 0.40 0.48 4' 0.28 0.60
of)UHb!Eha}a@id} BAmA.1491t6'es0b49tle7Reidht Ing6£fat0399] shown

bl I gyl wR”

T8 I60LES, FRLGOTED d SR S8 8L, PRaracter v5
1m\/§b§hreﬁggnabt©nscls¢mter wpordlfiieon] 11" Fond dxatbeesstimated
@ eVp8sifhohhe C'hé'taéﬂgrtﬁn%'T ﬂ@c&h@uﬁgegarﬁé 'agé}oduct

character position "1" and in the estimte
O 5&Ft FaRTarter simibaritve OF &"scéatléﬁlca%ae@%ela "B” and the

weiirticig ﬁcﬂch;e whay act efach MHaalddber (b%p&lé%flﬂ &hown in
Ta %: ggt 15 ]S'L}B%ﬁ %glr ?%(gr%g%%eﬁﬂ$ &1 nsgdl%%te%[antlvalues a{:chcordlng
to the various conditions.

[0191]

After the scores are calculated for the recognition
results obtained at the individual times (T to T+3), the score
results corresponding to the same recognition result and the
same estimated character position are summedup. Table 13 shows
the assignment results.

[0192] [Table 13]
Examples of Weighting Factor for Estimated Character Position

Time: T

Recognition A B C 1 2 3 D

results

Estimate
Character

Position

1 1.60 | 2.48

27 1.28 | 2.74 | 1.54 0.28

3 2.11 | 2.36 | 2.40 0.40

4’ 1.54 | 2.56 | 2.20 0.28

5 1.60 | 2.64 | 1.78

6’ 1.40 | 1.96

7' 1.12

Assignment ABC123
Result

[0193]
For example, in Table 13, the score *1.6” in the estimated
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Table 12 is just an exanple and has different val ues
according to the various conditions. [0191] After the
scores are calculated for the recognition results
obtained at the individual tinmes (T to T+3), the score
results corresponding to the sane recognition result
and the sane estimated character position are sunmed
up. Tabl el3shows the assignment results. [0192]
ch[a'f&*dt%rlﬁbsiﬁﬂﬁm e’ ’Oﬁnﬁétﬁétﬁé’&gsgqﬁ.ﬁlﬁn E@éuiﬁt vAReda sum
racter n, n1t|
Ofcggﬁlstcs O | ??n%eg c%a% act Rgogg ’frbl’f eles 1%%t%§43§52‘t1°n
*11728nd. ThelrédognBioB' r&sdllt 2°236 aZ. £4Be0tdfle A+1 1. BA, and
2Q D 60 2.64 1.78 6' 1.40 1.96 7'
T+% %g %RSS|gnnent &ﬁélZS Result [0193] For exanple, in
[0F88lle 13, the score "1.6" in the estimated 53

charggken RS tiHeN adsignafd §cr&?ré' e%@@ﬁ'ltt'son e!’u?Slrgsttlmated
"A" is a sum of the scores "

chgragh e, PQssti it et pwgﬂ-f:rloﬁhe-irecwqw r@%%%h pgn the

llbeﬁsbt-pléte&tutﬂh@r tdompoheht dhdraabdr has3 tﬁbq\i\ighébt point
Table 1 n the assigned.score resul

19 sed
18 an COLSLTS % Ztharac‘?ert osi TPHhS8 wﬁP@ﬁaFES Position.
Speeéégnaﬂﬂyn imeshetexsimpleeshbwndmsBipl dt3e thuelldcense-plate

nufBEROBSRpoABAE ACh L2 BaS t Mer N GNGRT R For the character
position “2” at which with “B” has the highest score. In a
similar manner, the license-plate number component character
“2” is employed for the character position “5;” the
license-plate number component character “1,” the character
position “4;” the license-plate number component character “C,”
the character position “*3;” the license-plate number component
character “3,” the character position “6;” the license-plate
number component character “A,” the character position “1.”
Accordingly, “ABC123” 1is outputted as the determined
recognition result. Incidentally, the license-plate number
component character “D” is not employed because of its low
points.

[0195] According to the license-plate number recognition
system of the aforementioned embodiment, the results of
processing of the multiple images are integrated. Accordingly,
the license-plate number can be recognized even when processing
of some images results inamissing correct character. Moreover,
it is possible to obtain higher recognition accuracy than that
obtained by processing only one image.

[0196]

In this embodiment, an example is illustrated in which
the estimated character positions are set when the
license-plate number candidates all have the same character
position but different recognition results. However, when the
character positions are the same across the license-plate
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Is considered to be the correct character position.
Specifically, in the exanple shown in Fig. 13, the
| i cense-plate nunber conponent character "B" is
enpl oyed for the character position "2" at which with
"B" has the highest score. In a simlar manner, the
i cense-pl ate nunber conponent character "2" is
enpl oyed for the character position "5;" the
ndmbaﬂ&%ﬁﬂlaiaﬁ:é_’slfﬂiﬁf @m@tfnﬁ%@%@éul@s "atd@different
1 %2 gﬁter E03|tugn - % lEﬁ&)en e-pl ate unber )
Enf38Rar 3t 1395 qatbed £ qgigfgﬁ% 2B8¥Fy | 3B cption
su'c31; as Hr@lloiya@lgstehqs)h:&tsalmwmtem hdgﬂp&meﬂﬂmlrdhaitaﬁherpos51ble .
Jcens
It %s oﬁ@foﬁgac,r %Sdst cﬁgnggs ?% ca g? é? tviuothhout

nmber conponen ar acter ar acC
depprtinge dgom ﬁ?é!ey SCOMRCIEtHes mspmtt dceamn i

EMERIAMENAEd 2 recognition result. Incidentally, the
Iic?nse-plate nunber conponent character "D' is not

[Oéﬁﬂloyed because of its low points. [0195] According
to thedéscenseiphai € diirdielofl aCogahtiebh SHBLEIM&AL I the

B RTERL NS, SR 1o, IS LERLLS, Sl 9P SELAS o
S2flfiein |Et§_é1®$9amﬁna:t ¢lmindrer whem tie resogr izeibrevesubendo not
haREO0GeRS| dihe O, HROE b?agﬁrcarraec%grtss ér@d atﬂ%ls F\ Sharacter

correct C ar acter. Mreove r, possi
POR GAER SRR F#’@nlhééﬁﬁécplﬁﬁ@mqmr cgnﬂadn@sswthere is

a @ra@@aesmd& omé/r@n@sl BRI - a[Osh%@Jll lalfhé:seﬁ@@%w%a&n the
rat.ed QHQICh th e esti mat ed
Ch@ﬁﬁ?ﬁgfeFlBGiFFFBﬁ§8aP§ §EF ACERE leVEdFse fprapsample,
behvwebertltahdgtiabesand Isevarel hhghsamrclthai@cdLsimilarities,
thgo%'hta'r%%t@il Qirﬁ{féxemlé Bg.@hé rdesfjoé Sd%?o Jatgggir,ﬂ% the

chara i ons Sfe Sne
reFPﬁ@h§éOpI%R%U1%4 ﬁﬁﬂﬂeBucﬁnqaaat@%k¢mnlnﬂuacon81deratlon

regpgyit e S aggedi t ke
lndescr?begﬁ?ﬁaEﬁggglne%gel %%g%gg aﬁké tf%gbﬁéégéa B to

aPRRPPEYARGLY hEPees bl ed ik hiﬂgrhéré}l%u%hogﬂn\e}nq 'S the second
highsest btRaratteirs thMJl@.&ittyhatan(ﬁrawsaggggggg asThli Sther

pr§80s 08, T ALl IO o JERRE IAdMLITOM L AE WD i, ana
the redundant description is omltted
[0198]

Table 14 shows examples of the license-plate number
candidates obtained from the frame images 61 to 64 shown in Fig.

3 by the step S102 shown in Fig. 18.

[0199] [Table 14]
Time T T+1 T+2 T+3
Recognition BC123 ABC123 HBD123 HBC12
Result
[0200]

In the example shown in Table 14, the license-plate number
candidates in the license-plate number candidate group do not
have the same number of characters. Specifically, this example
shows that “A” in the frame image 61 captured at the time T and
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A description is given of a twentieth enbodi ment of
the present invention below At the process perforned
at the step S217 in Enbodi nent 11 above when the
recognition results do not have the sane nunber of
characters and the sane character positions across
the license-plate nunber candidates, there is a case
where there is only a snmall difference between the

vehaimctee Sirfinkahbiges af ddiscaed@acgpt théVQhﬁne f® are not
hest and sec

bet t he hi
regiahacs S EEF oo fT e ctpulis Pt iar e utputted
asbethg usiererse - pls s nnumbg rt heandeédagest ieath ehavting five

ch\grta%a:%rren t Cﬁ%ﬁe&@%@” Eﬂgoegg{ﬂéigegﬁgggnthiﬂ:n“Ahl Znd “C” in

cores ar e carcul
thepfrepe anagy specapieredaik then tiiies Te@beuenmcogmheed as

wwwecod B ghesdsdehariardgr. si gLl @bt Wné&ndhat8cters of the
asskg_lned he ofher processes are the sane as that

TeFOISLTIER | TR hEE 2 nBbdithentChaRFt e hePPREHeRHt 1" to “5”

(héesd hiaFttiear) réf@ffréﬁétd) ab HHgnliahich hagheverocid @ms) ,
of t l.i cense- unber can i dat es obt

ned from
soffes Gty e TREgad £ Fon BR8 LT o6 BE, R Rl N e er
po51i@2 ogisowaren ¢1@fen&t[@m@sq Tabee li#¢efdserplafiel number

caﬁl‘ﬁ dg]té S . Re 99 %!&dl 0%01 2&35 %BFB%gﬂ%gl%n %@ﬁﬂlacter

I'n the exanple shovvn I'n Ta
POBiLEdREe- Pf dt e SRIEbe¥ecegnt HaR eg gsvlitite fpcaipde- ppatein a

chavgbeerCabairdabendioWwd td0 thl cHadwR tdie graR ilyber of
[O%H acters. Specifi caI ly, this exanple "shows that "A"

he frame i mage 61 captured at the tine T and 55
"3" [n thesfenbedinege, 6dhe afps s et ot hies tgimeenl &rﬁie& the

co dt r g esul t ther
fog?éwéug gggéﬁggégﬁhe ﬁceﬁég B]fé%gf%%nbe%r f:tandl Jar racter
smaéﬁrhém ﬁgafluaélo@h@rfa@h@r shapacéere cortries pox@iimide to the

reéBQH@tEBﬁt cHT Cpo!si‘tléﬁe wirangy, | ‘Eﬂge ﬁ%mﬁ@pwé&é’ 63

he tine T+2 are recogni zed as "H' and
CaPE%@@tWe‘P}ﬁ tARS dr-2y heRenht SRe ek scharageer Slmllar ity is
0.BERNYNHL ' ind ehll descdid highebarditd fdicPOBistimanarity 190.45
[1] 5II
for \\A "

[0202]
In this embodiment, wusing the estimated character

positions and the weighting factors of the character
similarities shown in Tables 10 and 11 set in Embodiment 11 above,
when the highest and second highest character similarities of
the characters corresponding to an estimated character position
are similar to each other, for example, when the difference in
character similarity therebetween is smaller than a previously
set value, the characters having the highest and second highest
character similarities are considered as candidates for the
license-plate number component characters. Table 15 shows an
example in which, for each of the frame images 61 to 64 captured
at the times T to T+3, the scores calculated by reflecting the
weighting factors shown in Table 11 on the character
similarities of the license-plate number component characters
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(hereinafter, referred to as recognition character
positions), sone of the recognition results at
correspondi ng character positions are different
across the license-plate nunber candidates. In
addition, as for the recognition character position
"6," sone recognition results do not contain a
character corresponding to the character position.
a:{é)Z:Qa]J]chatté‘tﬂ st@nbegk eta inde fessshption res@iven
[ r the [ Iho @g assunption: in the results of the
Char'act er %%I Car y evaluation of the character
Exzony les poh dhggfi greed icore cofjRecogn thibrmcResuposi ti on
qug‘iflthe frame image 63 captured at the tinme T+2,

e h-aohest character lelarlf\l s 05 fo i =

d?ﬁ?qgfél@é%fbr@“@ﬁw dhar &et dr SAnilariy |s @ 45 5
for "Ap g@g@gh I'n this lenbodirent, using the

n PR ne dtand +hah \Ar\lnh

D

CDL l IlCll cu \JIIClI Cl\.al CI LI | ullo aTO e vwo T gt T

faE?SPgnéFlPﬁeRﬁﬁHFSCter sBrmillari€i es sHown ;ngTabIes3

nd 11 set ginikabedimens.d1 jakpwe, | when fhe. s 0.8

Ehhg % d second hi ghgst charnacter simlarjties of

P §Pacte orrespondi ng to an esti mated| character

Chasattemn Pasetsbnl tq each other, ftor exanple, en
the dlrrerﬁnce in charccber S |g£| y thergbetwegn
is smaller than a previqusl'y " get’'value the

char act er s2havi ng t he hlgﬁe§ﬂ and.8econd. %6 ghest

character §|r mlarities are consli geggd i@nlgld]%‘qes
Nt ¢

for the -+ cense nl at o nunher ¢conpohne

Tabl e 15 shbws an exanrléufh WNch F ot - Bach f8& He0.56

frame i mages 61 to 64 captured| at the tines b i T+3. 50

ha..cearec—eal ol A+t AA ey rofl adt i n~y + hn woal oy
l IIC DL:UI COo varocurat Cu Y rerroyttTiTty UTe vwweT gt

factors shBwn in Table 11 on the charfcter 0.56
simlarities of the license-plate nunper conponent

characters—56—are—catculated+tor—the—obtatred
recognition results. [0203] [Table 151 Exanpl e of
Tiﬁssignad Score of Recognition Result Time: T

ReBEGRITL L LR ETLFT £ 23 4 5 [ PogTtiomy, 5 P
Position
Recognition Result A B c 1 5 3

Similarity| 0.5 0.7 0.7 0.7 0.7 0.7

Estimated

Character Positio

1 0.50 0.56

2 0.40 0.70 0.49

37 0.49 | 0.70 | 0.56

4’ 0.49 | 0.70 0.49

57 0.56 0.70 | 0.49

6’ 0.49 | 0.70

7’ 0.56
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Recognition Result BC1 2 3 Simlarity 0.8 0.8 0.8
0.8 0.8 Estinmated Character Position 1' 0.80 0.64 2
0.64 0.80 0.56 3" 0.56 0.80 0.64 4" 0.56 0.80 0.56 5
0.64 0.80 6' 0.56 7' Tine: T+1 Recognition Character
123456 Position Recognition Result ABC1 2 3
Simlarity 0.5 0.7 0.7 0.7 0.7 0.7 Estinmated
Character Positio 1' 0.50 0.56 2' 0.40 0.70 0.49 3

Tiheh9 0570 0.56 4' 0.49 0.70 0.49 5' 0.56 0.70 0.49 6
0--49--0- —0-56—5F+Frp—F+2-Recoghjtt+o
Becomai&dosr Positidn Recngn?“cn HAP O
Residhtzcgied | anity U. S 0.45/0.7 0./14 0.6 0.7

1) (1) cter

(Zgoéllgié&) (1) <« Esti mate Chara

=,

_(DH:.')
EEWTN
w
ul
o

t

Recognition H A B D 1 2 3
Result

Similarity| 0.5 | 0.45 | 0.7 0.4 0.6 0.7 0.7
(1) (2) (1) (1) (1) (1) (1)

Estimate
Character

Position

1 0.50 [ 0.45 | 0.56

27 0.40 [ 0.36 | 0.70 | 0.28

3! 0.49 | 0.40 | 0.48

4’ 0.28 | 0.60 | 0.49

57 0.48 | 0.70 | 0.49

6’ 0.49 | 0.70

7’ 0.56

Time: T+3

Recognition 1 2 3 4 5
Character Position
Recognition Result H A B C 1 2
Similarity| 0.6 0.55 0.7 0.7 0.7 0.6
(1) (2) (1) (1) (1) (1)
Estimated
Character Positio
1’ 0.60 0.55 0.56
27 0.48 0.44 0.70 0.49
37 0.49 0.70 0.56
47 0.49 0.70 0.42
57 0.56 0.60
6’ 0.42
71
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Position 1' 0.50 0.45 0.56 2' 0.40 0.36 0.70 0.28 3

0.49 0.40 0.48 4' 0.28 0.60 0.49 5° 0.48 0.70 0.49 ¢

0.49 0.70 7' 0.56 Tinme: T+3 Recognition 1 2 3 4 5

Character Position Recognition Result HABC1 2

Simlarity 0.6 0.55 0.7 0.7 0.7 0.6 (1) (2 (1) (1)

(1) (1) Estimated Character Positio 1' 0.60 0.55 0.56

2' 0.48 0.44 0.70 0.49 3 0.49 0.70 0.56 4" 0.49 0.70
09044 5 0.56 0.60 6' 0.42 7' 58 [0204] Table 15

shows an exanple in which, in the recognition results

at tAabdlends FhowgnanTexamphe hpgiesehantn sek®neecognition
reldudh@sht tGRat aaE8rT Sl Bhbaril | @heOhi §hestiLRNSRBhALR ghest

nunber conponent . .characters_at the recg%mtlon

chegacietePLPoLPELEASB10TaFRe LIGRTSF P b2 EE HUBPfErcomponent
ch&&blceels\(;‘\zh SAthEnt:m:ar@gmilmﬁbharaenﬁr Lwh tishowing are
.a.case ere on t he_resu vi ng.the hi st
s1 B33 5r 8 S Btat ) CrEBIE 16 SR i R s esuits, one
resgdtgahovong a esudet whelewnniy theblresid;t havinbetlot Herghest
Showi 4 : S . e | ts. hayln .
A S e O T ek T paBEH! o EME T d Mtnicdon
regygpseghoygzggpaﬁﬁgbﬂé;1§gd.the other result showing a case

where the results having the highest and second highest
character similarities are applied.

[0205] [Table 16]

Result of Applying Only Highest Character Similarity

Recognition A B C 1 2 3 D H

results

Estimate

Character

Position
1 0.50 | 2.48 1.00
27 0.40 [ 2.74 |1.54 0.28 | 0.80
37 2.11 {2.36] 2.40 0.40
4’ 1.54| 2.56 | 2.20 0.28
57 1.60 | 2.64 {1.78
6’ 1.40 [1.96
7’ 1.12

Assignment HBC123
Result
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Result of Applying Only Hi ghest Character Simlarity
Recognition ABC1 2 3 DH results Estinate
Character Position 1' 0.50 2.48 1.00 2' 0.40 2.74
1.54 0.28 0.80 3" 2.11 2.36 2.40 0.40 4" 1.54 2.56
2.20 0.28 5 1.60 2.64 1.78 6' 1.40 1.96 7' 1.12
Assi gnnment HBC123 Result 59 Results of Applying
H ghest and Second Hi ghest Character Simlarities
Recognition ABC1 2 3 DH results Estimate
Character Position 1" 1.50 2.48 1.00 2' 1.20 2.74
1.54 0.28 0.80 3" 2.11 2.36 2.40 0.40 4' 1.54 2.56
Reguis0.@8 Applyisg Higrhelst78agd Betril 9Bighest1Zhalacter
Slﬁgghg@gggg ABC123 Result [0206] As shown in Table 16,

e um 3 e—restt—havi-prag—the hi ghnef chatae L
ﬁerﬁqgé’r%ttlypqs &ppl|i e@, “fhefin eg]r atiedZesul 8 furlhs H
ut tr@chg £dBC123,|" henge | eadi ng tlom sregcognition
en
Estimate
Character
Position
1’ 1.50 7 2.48 1.00
27 1.20 1 2.74 {1.54 0.28 ] 0.80
3/ 2.11 12.361 2.40 0.40
4’ 1.54 | 2.56 | 2.20 0.28
57 1.60 | 2.64 |1.78
6’ 1.40 11.96
77 1.12
Assignment ABC123
Result
[0206]

As shown in Table 16, when only the result having the
highest character similarity is applied, the integrated result
turns out to be “HBC123, ” hence leading tomisrecognition. When
the results having the highest and second highest character
similarities are applied, the integrated result becomes
“"ABC123.” It can be seen that the correct result is outputted
as the determined recognition result.

[0207]

As described above, according to this embodiment, in
addition to the operational effect by Embodiment 11, even when
the character recognition accuracy from the individual images
is low, it is possible to obtain high recognition accuracy by
integrating the results of processing of multiple images.
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the results having the highest and second hi ghest
character simlarities are applied, the integrated
result becones "ABCl123." It can be seen that the
correct result is outputted as the determ ned
recognition result. [0207] As described above,
according to this enbodinent, in addition to the
operational effect by Enbodi ment 11, even when the
[ccdo]act er recognition accuracy fromthe individua

i m 1leS Io S|ble to ohtain high ,
| oooden1s 1kotbobk SRLPUI Bl O BhE Mhaflacters having
ordiybsese hy diff frarariqe betweagasthéhifrogd] afwbbecdBd highest
chEhws QN ysfrﬂq Qe of thed Ch% c}ﬁag}’ﬁ Wdrdter
est and second

smal | di fference between the hi
siffidReditieghafakher oshar| ahara%emhér@e@@ﬁﬂmﬁdgﬁ@sbe close

toCHabaehRE 1a§IL9‘1 detd t bR hud kB0t BT e § AL érér&nltted
o substantlallg zero and t

rfRUIRICLe,be closs T substantially, zero. and LS | 1ee
lowesi then, théehitdte aiearaadicar sdmiillaariittyi ase boskl, ttteat is,

e r r [, & .
i ] S B oL LT LAY BCSUREE! Lt My, nieet
chﬁifgﬁéﬁr stmalacitiesi he| Jan*qenesthasa Papygeviohahyaset value,
fol' @%é.r@lbl}?é y 3R r¥abeficibar r@é@f@é qw.a\’;lr}?g rtﬁgogé]ééﬂl@ "highest

results haV|n%Ithe second hlg est character
CheFRCESE t B IGH YWY et be 1MPHi n&t6E bye eliminated by

prppepresesfigNy. Ihnthhs SerbDIthen} , tid & eSS to Ofscores
r atlon

o R SHBEEORRREC ko RARR G GRBoteBAF A Ene BighASst ana
sespnd| higheet. chaveveer $imi pretenes. i rHarvan, ithengiresent

lnggghggﬁ %? %§%%%%¥' Qfg§8%? %gé:%goﬁaﬁ|gs 1§ﬁgh§han96d

asppeededescription is given of a thirteenth
EMBODOMER®NL: Fig. 19 is a flowhart showing a flow of
i cense-pl ate nunber recognition process in this
[OgﬂBLdinent; and Fig. 20 is a flowhart show ng a fl ow
of cBasedeon Pligte necagdiQbonapdesexSpthhsis given of a

thf???ghgﬁné l'taéd?lﬁe t):(anp:; 1’9 il EP? J:HEPE éll‘}ovﬁbrpg\/% flow
eval uatd on varuds

of a llcense plate number recognltlon process 1in this
embodiment; and Fig. 20 is a flowchart showing a flow of a number
plate recognition process. This embodiment is an example of,
in Embodiment 11 above, setting multiple evaluation values for
one frame image so as to extract the license-plate number, and
performing the number plate recognition process based on the
individual evaluation values. This embodiment is applied to
the aforementioned structure shown in Fig. 18. The other
structure of this embodiment is substantially the same as that
of Embodiment 11 above shown in Fig. 18, and thus the redundant
description is omitted.
[0210]

As shown in Fig. 19, in the license-plate number
recognition unit 20 of this embodiment, first, a frame image

captured by the camera 10 is inputted (step S171). Next,
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one frame inmage so as to extract the license-plate

nunber, and perform ng the nunber plate recognition
process based on the individual evaluation val ues.

This enbodinent is applied to the aforenentioned
structure shown in Fig. 18. The other structure of

this enbodinent is substantially the sane as that of
Enbodi nent 11 above shown in Fig. 18, and thus the

muléedmpigabtinadésatiphi @h&résh@]]&it\tﬁdleg{ G2 19 aASfcsh@mﬁattlng

. : . g
ci5l 95pdfe LBLAEE RIS 818 MRS (hERRRNL Lot Hace,
angy the cambex 1Olate| quomlit(MTeppBQGQ;?»s Next extBdct the
ll%htsiep{;ﬂa@enaﬁuﬁﬁéforist h%@%?Bk:ﬂe&a%@sse@ oho ?% f%‘[vileltiple

extrac i cense-plate nunber are set
blPﬁE&tZtaédOPr sheeshade vadngst Re hander (SheR 172) .
[opea®gni tion process to extract the |I|icense-plate

nb [ f db d h [ tipl .
bl narPS AT BRCER BEnohe SaPRs ! 4t S177 disopegfpsmed on
allloghé] ffame pivzgss of tine reintpsr 514l ek EthéZvieSn:Lcle that
ar@e{:cfi EUFQ S‘ﬁx @%% %leirraﬁ?d'%sc oef obh:%.l L% recp %tl%ion
of t i C and

€ ve & Ccaptured SUCCESSIV
regHeRStEe SIS h@cpeléﬁ@gm|t1h|eonecmsmtngnar%suﬂstedmtegratlon

prB@éEQr(‘Eﬂ Sh@eygNi b pPa, r&%’kécb&h?ﬁﬁ@ﬁ'@é’suﬂ AhERJration

ste . Here, the recognltlon resul |ntegrat|on

Prroees 399065 the (RIS afe-he %tr?@%%éé &) SR & shown

in5Ri14. sm)/vranca i glethll lah @ddrerigatidn ethedeed it bARtted.
[oﬁf eof is omtted. [0212] In this enbodi nent, the
er plate recognition process (step 5172) is
per f Bt véd sacwbedimgnt o tthee numbershbane imedéignitizf process

(s@ﬁcéﬁﬁg' 1y, Spéf FStmed &ﬁ:téc;ﬁfﬁlé @&ecﬂen&litokﬁgh%t gﬁ Fig.

5p bj ecte rocess to extract
20 cut Rﬁﬂl%?é}lrﬂe}ge igpta ﬁhﬁb%l’ranfsﬁ dregesiaputted- lqz the step
s1Nexts shits ddfwt@fatﬂhﬁoééﬁ@ﬁtro eRlt@betCHhdosbt t&uﬂ B8 image

ste 172 s e roces to extr
of 3 3PaBFERI% R Sa7Fon) ¢ ol en paofmage of the number
pl&8ubsaguenttd Yoy the sbapaswézslei(s ram;mbttadtth.e aspepcess to

exé%gctz ar &y SO E£L ed Eft %fﬁ&%fg%gggggrogsgéﬁs'§972 2).

haracter sim | ar
Subrpgquent k¥s jihe |<§1a(jqﬁqj:lﬁ1t%¢xtracted by the step 172-2 are

subjected to a recognition process using the character
similarity (step S172-3), and the derived result is outputted
as the recognition result (step S172-4). 1In this embodiment,
the process performed at the above step S172-2 is performed
based on the multiple binarization threshold values a; to a;j.
[0213]

According to this embodiment, the multiple binarization
threshold values a; to a; are set for one frame image, and all
the frame images are subjected to the multiple number plate
recognition processes (step S172) based on the multiple
binarization threshold wvalues a; to aj. It is therefore
possible to avoid that the frame images cannot be recognized
due to the influence of shade or low contrast image, thus

increasing the recognition accuracy.
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as the recognition result (step 5172-4). In this
enbodi nent, the process perforned at the above step
S172-2 is perforned based on the nultiple
bi nari zation threshold values al to a . [0213]
According to this enbodi nent, the nmultiple
bi nari zation threshold values al to ai are set for
one frane inmage, and all the frame imges are
EMBOY MENTd 140 t he nmul tiple nunber plate recognition
[ 1%jesses (step 5172) based on the nmultiple
iI'ndri zation threshold values al to a;. It is
t her Bhoed opoBsy bl t @ descdiphaont e dfiveme of nagisurteenth

en@RHHe e S EPGN gﬁge QU8 nERniheni nf %‘fﬁ nce; of 5 sh afjfov%hart

|OWICOntraSt I ma I ncreasi ng tnhe recognlt
sheudmgagy f1gY Eﬁswlmnsq@l?wlmqm%é@mm@lmzpr@ess

indEsTs epbbaAmestdi VER tOfi saerﬁ]@(bkﬂitﬁ&@ﬁ h i nerRad @Ehe%ultlple
21 is a flowchar showi n

.t he pre sent nveH lg ]gg i
b1 gagi GRt dPm, E I EBRRLS pa et G 2% GHGRPL T o PrbteRyralues
used.fhrsexmmmdtnn@tthdr1ﬂdansayﬁmaﬁenanmbeknshaadbddlméﬁt 13

ab@(’flet ' tl igq{d §Tause%tdgé . ac?)n% b]tf:ﬁ j af8 used.

eva 1 on V
ThﬁQﬁh%@SEFH?éUﬁ@#ﬁéthiﬁthﬁﬁﬁmﬁnn1&$uhﬁman£1ahﬂytpesame

asndpBer okl ahBotlimail BaShilRs Mlowho 1Bl Fake 4ysed. The
other structure of this enbodinment is substantially

[O¢helsame as that of Enbodi ment 13 above shown in Fig.
19. A821dHods dmowmign F2y, 2h tRHet heiddanssrtat @umber

unbe recognitjion_unit 20 .of .this enbodiment,_ first
rego Péﬁéopnﬁngg %gp?ﬂrn%l%y TRRAINGRY s HF Sy i ﬁ&?ﬂ@dlmage
capsuepdshﬁlt)he Nenerd dro ishénpnptetiedsteangl 8 hage Netstte, for
th8U Ehgﬂltgeﬁu ERSIneP! By ef UTOIM I?Pt?ifﬁi@nﬁulmaeLOp?ﬁt%r Qutout

set s eval uati on valu€s use extractin
POpiEéABE- Pratt® nRinbR¥S &R/E tarke AVAbuAtpPat éfalues used for

extﬁ&@ﬂﬂh§| e;mleprpf@e&ﬁsé Reid opiRBepas aﬁdortwcll@u@ﬁekhﬁlate
nber plate ut out 03| i ons b ? t hus
refiohi £ 8p Biaee AnbrRERarn Pt R parh o rlp BRIt iple

numbarepbasetcuneunayobbtsens by iod;udhog, skar (exappkes2) .
@i BORERL 191! LhO%PORLE O A £ oA U 4R §8Y Ye sec
by including, for example a normal cutting position and a
position vertically and horizontally shifted from the normal
cutting position by predetermined distances.

[0216]

The process of the steps S181 and S182 is performed on
all the frame images of the number plate of the vehicle that
are captured successively, and then the thus obtained
recognition results are used to perform the recognition result
integration process (step S200). Here, the recognition result
integration process (step S200) is the same as the steps S211
to S218 shown in Fig. 18, and the detailed description thereof
is therefore omitted.

[0217]
In this embodiment, the number plate recognition process

(step S182) 1is performed according to the same flow as the
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cutting position by predeterm ned distances. [0216]

The process of the steps 5181 and 5182 is perforned on
all the frame i mages of the nunber plate of the
vehicle that are captured successively, and then the
thus obtained recognition results are used to perform
the recognition result integration process (step
S200) Here, the recognition result integration

aﬂUr@ﬁ%‘iﬁ:l(o‘iie@J S22y siyot-he tpangylaa thewst QﬁSF§§1120t O When
S218 sho and the detail ed desgri

orBietsird Toe nin s ol RERF D SPHF SFRPRID tolhe step
S1gebadenpit intdeinuimiesd phehe TR Edgive istiowpr daeBsg. 20, the

r flow
BRSSO, ACE LIS, L9gt 19 PALE LA AR e
onFegch2pf bmsmul‘pnpééslswnlgerrmlagﬂeatcett@mtopospt@gessbl to b;.
[ogQignesponding to the step 5172-1 explalned in
Enbodi ment_ 13 above shown in Fig 0, the, nunber
pl at éCFeségﬁet%rFfﬁrSo@@%)@%\e@& SEBQ)mP%tibEiLf—‘d?W@QFr plate
cubasedpogiteaal Bf theomidd pler Moer fHaee igldlRUt and all

RSB Aok AR £ L e Pt
repoghtitaps brotesbj (atepseis? b(rjbasédarma ulrmgmltamﬂealrﬂumber
p1oPE LLeSE: ROPSANE 1210l o5 CaL ool HSn L b RINE Yo che
caﬁamheptr%arﬁjme rlabatcWesit PeRsthpntis Bpt for each

fra@eoricia: y,1@0%3&%1;5;1@31@7%0C%%@u%ertfh@ %b@giﬁlllty of

nunber Iate osition is_set for eac
mi PRECEONFPiPg TR SPBEE b WA BUBRR 1Be 1 Fhey ae image

dusi soet]g@rrﬂeza:regagé]elm@,melﬁy tde trhmbﬂjmhérat;ﬁa:cﬂae tl@erty or
afb B8 hIRE; ScE) ST Oe L el T ehPBper ene

licerey-nhateaiuelny, é:iMSaétlrt:her im@em@lm dthe membenition
acggy%r?urther I ncreasing the recognition accuracy.

MENT 15 [0219] Based on Fig. 22, a description
EMBDIMERR 6P a fifteenth enbodi ment of the present
[opnyENtion. Fig. 22 is an explanatory

Based on Fig. 22, a description is given of a fifteenth
embodiment of the present invention. Fig. 22 is an explanatory
view showing an example of checking the recognition result and
a database in this embodiment. In this embodiment, the
determined recognition result obtained by the above-described
recognition result integration process (step S200) shown in Fig.
18 in Embodiment 11 above is checked against the number plate
information (license-plate number information) stored in the
vehicle information database so as to correct a recognition
result. Here, the recognition result integration process
(step S200) is the same as the process of the steps S211 to S218
shown in Fig. 18, and the detailed description thereof is
therefore omitted.

[0220]

The process concerning the 1license-plate number

recognition, which is substantially the same as shown in Fig.
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vi ew showi ng an exanpl e of checking the recognition
result and a database in this enbodinent. In this
enbodi ment, the determ ned recognition result
obt ai ned by the above-described recognition result

i ntegration process (step 5200) shown in Fig. 18 in
Enbodi nent 11 above is checked agai nst the nunber
plate information (license-plate nunber information)

9, sbnéeﬁtsi thé ki tetetirde ré&f)@hm&hbﬁnréi@%ﬁb@gé.l&mtatﬁhbmumber
rec a cogni_tli on es e_recogni
PRl D Tt g GhoRRo t0s P s Ea EbB0) ST Er T Ra Qi babase
antdueoprectasstlm‘ libhenseep3abadunle5Py&o-stmied iluBzy.search
us&%g~a §§g§§§§k8§nde§££tgﬁb8” thﬁé§8f '§het*E%6§ﬁHﬁ%eln

ontte € procCess concer ni ng
1|s|t@§1|6;§9 [?4 AAHY&ES Q%&Rﬁﬂ]‘ﬂrlﬂ’] m%ﬂﬂ:l’f@% specifying the

1&@%@@1@%@ Muﬁ'lBSrSﬁ{rEhéspﬂM‘s ot fhé ste§>4s9oz checks edit

he defern ned recognltl on ai nst e nunbe

dlﬁlté‘tnéei hP&r RURLHAT L Er E8S ﬁl‘[“h a%ﬁgclP“et‘i‘"ﬁ%r‘h‘&?uCH}?raCter
st@dhaase aandveduhedcba trAgukl ceTise-graleatiderallye herein
159, cal l.ed fuzz arcfe]f usi_ng .t he Levecp t.ei

VE

i &él.lm@r SHSHY ellnonsdl NSSISe, P iapstorm one

chsefawesragt@h@gklt@g tineaes Hfear. speci fying the
[Obbg?nse pl ate nunber in the process of the step 5302,
I's an edit distance for evaluating the simlarity

bet wEBA th@Vemieeirr dlﬁtﬁ% 48 dmevEipdiuen Ranker of
chik@cewal ugpkeatyahde heEBLAingS iAgert MbAUMABIEREIoDf and

gg% %tl ons nee?’éd to rar‘]vsform on character stri ng b
SUPELLREtPRer 58] 2 r}é’ | e PETs hIAT Gt stan & 5181 h&©  be
tramsifoumedutrbeithef ottiear, aciner stpersatasondiea rofaldiatjon value
inHE]égE%hg ho%ehﬁtf'f%%n%”% S%%t : fh;é QR r"‘@t%fln@s % e

oné chara S er

cter Stri {ranstormed t 6 the Jot
[08Rdlshows as the eval uatl on val ue indicating how

di ffenentnife dmP-GHRERET erast réngn_sesf'ulec c[@z%%]ed}ﬁng, a
this enmbodi nrent, as a result of check

14 6 PE8RSBLBE & BB HAH 1o RBOEHERT SV PRI G tance
todilsd arterrihddeecdeyan finadreeadgnid catpieseld assa correct
1194t put L Egtgsnum grrect i cense-pl ate nunber.

[0223]

As shown in Fig. 22, the description is given taking an
example in which: the determined recognition result 73 obtained
by the recognition result integration process (step S200) in
Embodiment 11 is “ABC12;” the license-plate number is not
determined because of the missing last character; and numbers
of the license-plate numbers stored in the vehicle information
database 83 include license-plate numbers “ABC119,” “ABC123,”
and “ABC135” which are similar to the determined recognition
result.

[0224]

In the example shown in Fig. 22, the Levenshtein distance
between the determined recognition result 73 (“ABC12” herein)
and the license-plate number “ABC119” stored in the
license-plate number database 83 is “2” because the
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[0223] As shown in Fig. 22, the description is given
taking an exanple in which: the determ ned
recognition result 73 obtained by the recognition
result integration process (step 5200) in Enbodi nent
11 is "ABC12;" the license-plate nunber is not

determ ned because of the mssing | ast character; and
nunbers of the license-plate nunbers stored in the

1mﬁﬁgﬁq:]iam‘e)mndeencoﬁlpbabaaecﬁsraaﬁéﬂdez'I ia(teﬁﬁ@ dhat&cter
" ABC1.23 and " ABC135"
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c ARG SR be HELASTEORL LeAy o LRS e
PO?AEGEIQ“W%tored in the |license- plate nunber dat abase

[0325]s "2" because the 65 |icense-plate nunber

co ent character, "2" _at the character position "5"
of n{)ﬁwg‘edetlt?rvrﬁ eﬁé’bog‘ﬁ’r??%‘hc‘? esBPtWegBC1 Fhenedfteypined

rebegsiildion weetlw U8 {ABand”t herkinpnaed ptied elmérﬁw plate
nu Iou Elﬁg‘ar reéd .;.gx tﬂ%gﬂ%ﬁt&ﬁegp sertgﬁ?} apabase 83

aracter pOS
1Sd1‘ 't decauset We@riudw@epéramenembeemgnpdnm claaua(:tés w3

nebdBBEL? behgh@ictk 2N ¢ J @%e' 'c@l%&%%t@xatp% WL g v

"ABC123" stored in the |icense-plate nunber database
[0836lis "1" because the l|icense-plate number conponent

char gneer Léeb%hbhzt@qeﬂs d.ﬂs&&ld@ﬁtebéﬁdeéﬁt t Iﬁaecgaitre&@z%ned
on "6." nsht el I nc et ween

=P ana ST PP REH Ut L0k ST bh TS £ 7 310 Ae 24 et dyLace

nuabdrt WeBC1 2hsqpieat én mmﬂeméhlmmﬁ”teshumbérl detdiease 83

is “f'eﬁééaﬂ%@t&é"i'l’%%hs@ahg%%% ef%o %gﬁ:agﬁ§r%€€er Y

| i cense- ate nunber co onent ar act
ing ﬁaﬁaeher-asé@rrt PER 1 tgonof 3¢ he fdsher ﬁer‘i@d”ﬂrl@@@g meciogmition

retéﬁ§t|| to AEABGE2" netsagsa% Be %lﬂﬂgﬂltﬂtﬂtg%fhha‘r’\g%?%:&:gé'f‘%d the
ense- e nu er conponen
L 08ge PIShe. THENE CHOPBORERE PR o oSF | Gipods “to be

inserted to the character position “6.”
[0227]

Accordingly, in the example shown in Fig. 22, the
license-plate number “ABC123” which has the smallest
Levenshtein distance to the determined recognition result 73
(“ABC12” herein) is obtained as a search result 93 and
determined as the license-plate number of the wvehicle.
[0228]

As described above, this embodiment uses information
stored in the vehicle information database other than the
results by image processing, thereby obtaining an accurate
license-plate number even when, for example, a part of the
recognition result is unknown. Furthermore, wusing the
Levenshtein distance as checking means can increase the
efficiency of the process concerning the checking.

[0229]
As the edit distance, in addition to the aforementioned
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[0227] Accordingly, in the exanple shown in Fig. 22,

the |Ilicense-plate nunber "ABCl123" which has the

smal |l est Levenshtein distance to the determ ned

recognition result 73 ("ABCl2" herein) is obtained as

a search result 93 and determ ned as the

i cense-plate nunber of the vehicle. [0228] As

descri bed above, this enbodi ment uses informtion
LeﬂﬂmshiélmlﬁhetmehbclEhan@maﬂaﬁOmlﬂﬁim®GSEr@ﬂhfﬂikbamay'be

udef E\.fts_g!rfnﬁtg}ig é"@ﬁ@& ﬁdﬁ%’taﬁa@%ﬁg¥ l?g L %FQ when

accurate "Trcen
the pacogpitipa reé@bgﬁ|h¢Y¢|¢h§nﬁama sumPeFo M. characters as

th%uréﬁ'é?fd@ieev g8t p8qt heo hfeveéﬁém@é&l Qg&iﬁgee %%at is, the

.checki ng means can” i ncrease ef f1 Tl ency

ligegsss® WRPSE SER& eOnER %hﬁgvef[uaalz@]m/&@rfnﬁé l@aq Qatabase .

ThilisSt @RGA.t abl eatigibé i M el tt diEs 0d ¢ € BBII1NBE u as needed.
[Oég ?nshteln di stance, the Danerau distance or the |ike
& used. Alternately, the hamm ng di stance may be
al squSeids when bet heotedoduhatti obhe e Pahkesalnavei $tensants an

evagﬁg%rl @fm m%@;&e{%@aﬁatiﬂﬁt agfﬁifgr%feg'&ggwsoc&eracter

ecke agal nst I cense-
stxipgedey Nstlﬁlél tﬂéﬁ|m4®empérm¢@$\s%mtﬁ§@medrhgstrams form

on8Ukhabheréy @tlofngf dirft At $leaBeBe 8 NEsthisk e WS EGh 8Sinsertion,
deEeeded 0230 e noted that the Danerau

)
2edet of D2RLoLt s S ah P gk ese L LS DAL AY ot 1ex
thei mulmbeirt Yy fofortome ey aicd erthet higgsrbyhesisigitleity is),

whgﬁgggr tq'[e flg&%iﬁ S c?ie%t; d to transf E[ltrgtl%n means for

aracter rin nto her (substFt ion
evahyatcihgnthe oﬁeireﬂmtxoroﬂ rtampbsracoar&tvadms gmving the

saﬁgq{ﬁ%ﬁ SF &Itli‘leaéf'@fé oy hE@n&%ﬁ@hu%eE@f%%ﬁa%% SE’c%tlons

e simlarity ), ereas the hamm
PeHF@FﬁﬁgetPstﬁﬁn§§8F@a9PSnCH§§ﬁ§t?6rSté@&Hu&PFﬁgtﬁﬁeOther
[osemilarity of two character strings having the sane

nu r of, character

SubsiTe Ut Ene: ERAST B nB L ES e anthe: Arone SarsAIEPeinclude
dyséaming duugraneimgg hean Jul23ddtdihcoadgbr bfllgogitthm, a bit
pafgifé'i%gtﬁg&, %@A& ﬂjlegtla:in{:&, i]ﬂﬁ! Lﬂ:‘iifé detailed descriptions
thereof are omitted.

EMBODIMENT 16
[0232]

Based on Fig. 23, a description is given of a sixteenth
embodiment of the present invention. Fig. 23 is an explanatory
view showing an example of checkup of the recognition result
against the database in Embodiment 15 above. This embodiment
is an example in which, when the result is not determined in
Embodiment 15 above, for example, checking is performed using
the character similarities which is the information of the
recognition results of each license-plate number component
character used in the recognition result integration process,
so that the license-plate number is corrected. The other
structure of this embodiment is substantially the same as that
of Embodiment 15, and the redundant description is therefore
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dynam ¢ progranm ng, an automaton-based algorithm a
bit parallel nmethod, and the |ike, but the detailed
descriptions thereof are ontted. EVMBODI MENT 16
[0232] Based on Fig. 23, a description is given of a
si xteenth enbodi nent of the present invention. Fig.
23 is an explanatory view show ng an exanpl e of
checkup of the recognition result against the
se in Enbodi nent 15 above. This enbodinment is
Ongﬁkgggnple in which, when the result is not determ ned
[0233]Enbodi ment 15 above for exanple, checking is

per f ebped sh 19, AR g’ Al Ehnsi-aid a&tgkﬁ& \A;p' £ocbSnition

the information of the recognition results of eac
resudénsed ppaﬁélﬁm%ewcéﬂ%&orﬂéwog%h%ﬁ%t &esydéd imtegreation

prfo%‘é%%m(étéﬁ =) toﬂ Etnbg»aaﬁnbﬁlﬁ PIOL@S‘SBCﬁ@"t et 1thgehicle
is corrected. The ot

ISERTBRIE GP RS forfodi O | SIS aritih) [3BEHR s the
nua]beh:hptlatef ifkfibonattoh, 18s siowh hien rEEdpindant In such case,

oS35 oy DL B SRSl 9230 g e
Lewewhttem dbetbned oY tHe tcecbgnbotbnliesuse-plate numbers

~aRBh eghaty N «PEOLeSS, (StrP 9200} 0l LEaPRdiNRMe 1l iSrefore

"HBC123" while vehicle iInformation database 84 stores
canpge) bg dghgrmgpefoynisdiele nunber plate
[obRROrmati on, as shown in Fig 23. In such case, the

f h I di t, 15 l[ts in the
Low ohGREMARaTRE b ET0F SHDORONPHE Hol AUFFCb G IEES the

llnanbngla‘tABﬁiIMéralsdnstB@t%& n'éh?ebjzlurm}peapéatsee:xplalned
1nng|g§§? QSEe%Qre uf@ﬂ@?t Q?zgﬁ%g%{]l‘}qnjts ﬁf@r ed be/é using

ccor |hg I'n t n suc
thetwe ghtrd HeV@@ﬁéléepma@@Sﬁam@ras §hﬁo¢dm"etdera'nam by whlch

thbhenProcess @@}a@ﬁm@s dd) t@sfa%%ﬁ%né%héya&@sf éwzﬂg to
search is perforned %%u5|n the wei ghted Levenshtein

thei %F%ﬁéeaﬁg Pelourd diStancRti FPaRPER- (BRF dg &dwgrcter
stepagattone tembpaasaf of Mtoe cekar et r Sd¥hgy tsubdti® ution

(1§%§fg%$éfogséé Q@Q dlgféhaggcéggé(¥or éﬁamﬁle to transform
one character string into the other, the weighted Levenshtein
distance is used for evaluation by setting different weighting
factors to individual operations based on defined indices so
that the Levenshtein distance has a different value for each
operation.

[0235]
A description is given below of an example in which the

index mentioned above is the character similarity used in the
recognition result integration process (step S8200) of
Embodiment 11. Table 17 shows examples of character candidates
extracted to obtain the character in the character position “1”
in the number plate recognition process (step S102), in
descending order of the character similarity.

[0236] [Table 17]
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strings to be conpared, in the case of performng
substitution (insertion or delete) of characters for
exanple to transform one character string into the
ot her, the weighted Levenshtein distance is used for
eval uation by setting different weighting factors to
i ndi vi dual operations based on defined indices so
that the Levenshtein distance has a different val ue

TOreagly, OpeT atl QI 10735l A JeSEIArT on TS qiven;

hpInMIn' an pynnhlp i e _nmentione

above i 4 the chardcter simlHarity used in the 0.60

recognlblon result |ntegratbpn process| (step S%Ogb of
. : | .

cier

candi daBes extradted to obttain the chiaracter Pn4Ohe

character position "1™ in the nunber plate
recognition process (step 5102), in descending order
[0887dhe character simlarity. [0236] [Table 17] 68 Rank

Char agt @lﬁlé:aé}ﬁ&b&&irt@er& ma{nsgrdé'fd(vn %_nHFQg6g232 A &}%C@\er to
IS e 0 nmen shown in |

be FyBe L S BT 1h5 | becSaRoPl Abali pRabonint daracter

“HI'i edhsehel ateermuihed cewpondnticcharexi®r 74 H'(“aBcubke”) is

cogg‘igeas g rggogﬂ:t&gn“éesuéﬁd ‘(‘:{A( 5'1?5;1‘287”{. %Bﬁé.flalj[n iah raange

ofrahgeflnstthg k1¢btcn&rast$rc&anabamwtsﬁ$ﬁasuﬂhdeﬂanﬁidate

fo&heck?@”‘i'l@%tn%e éﬁ%ttehenﬁtlnﬁggseccmﬁ&?eﬂw e x%%'E%‘%”eeE.‘E the

character at th haracter position "1" as shown in
chagprEer7PPRiF4ORhEI huABeFhoBR thafakierl talltiattdye number

of extid P&d ©sh fin Blatdt ch @k eheft D Fold OAchidhd RectwiBRRIsition

L
litensaspieta nuhistranee: Hrat weeth otrwe dciba nad her ishé Mvarshteln
dlg%}?@gd ch&'e]en E 8" %ga csdéEA a’E%x% ) éhﬁe{f%SHS@se' 0y

ance y usi ng arac
cherartari Slymlﬂs@dl tm, t e bevghishited oy @sat@nce reeigraidediined

by RIsQ¢RPEhé $48R-2248) similarity used in the recognition result
integration process (step S200).
[0238]

Specifically, when transforming a determined recognition
result 74 (“HBC123”) into “ABC1l23” stored in the wvehicle
information database 84 as shown in Fig. 23, the weighted
Levenshtein distance becomes “(1.0-0.5=) 0.5” according to
Table 17 because “H” outputted as the determined recognition
result is substituted with “A” as the character in the character
position “1.” On the other hand, when transforming the
determined recognition result 74 (“HBC123”) into “BBC123”
stored in the vehicle information database 84, the weighted
Levenshtein distance becomes “(1.0-0.4=) 0.6"” according to
Table 17 because “H” outputted as the determined recognition
result is substituted with “B” as the character in the character
position “1.”

[0239]
As a result, “ABC123” which has a smaller weighted
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[0238] Specifically, when transform ng a determ ned
recognition result 74 ("HBC123") into "ABCl123" stored
in the vehicle information database 84 as shown in
Fig. 23, the weighted Levenshtein distance becones
"(1.0-0.5=) 0.5" according to Table 17 because "H'
outputted as the determ ned recognition result is
substituted with "A" as the character in the character

i "1, t her n.transfor.m.ng th
LefRieb e, Hiatthit ol e POl SEPPAR TGS e
“HBBBEB23" isst deedrmmnede Fehiaxl efasﬁamqiat imgswddt alddse The

t t eid¥ di Qgﬁgﬂ§s

af%gfm%lﬁ% %e% %lggg\é?: %Elg togf é{ﬁae 17 ecauseLe ﬁ’nShteln
dig ?ﬁ@@téé;a§U$%ea§eﬁ%¥W¥ﬂéﬂ radtbghiei ¥eighéed tLgwenshtein
digebset ghed1wigd deﬁln@‘a E;Betm@raa@ﬁrradd%etﬂﬂﬁaefﬂaga&trﬁﬁgher

§05|t|on "1 hﬁ% %' ?ﬁﬁ "ABC123" which a
chexgaersr fdidheddtys aLe\"i‘eﬁ o deHt &1 H%@tance
[odeDér m ned recognition result "HBC123" is determ ned

as a,rese rch resul.t f orenenti qn

cal cha? %n gftcf %gn\ﬁegéﬁ?gamf \g/léns‘ﬁ?%lwr%le dl%gll a%%%eZY'ssearCh
explstinand ema@Mh@dumﬂnﬁfﬁﬁv&ﬁ@ﬂi@@SLEOEﬁshhennone matching

regh.sLEan‘EﬁeShL%H'eﬁsQe thlenfanﬁ%%rt hat, %ec%rt%%ﬁrne@\”a% the

aracter similarity has a smal
reE@Q@h§hP@4ﬂ%ﬂ%ﬁ%ﬁ@éth%éz@ePSRc@éQQQEPm%e¥m&?beiﬁnfher
inewbadegeNnt, even when the fuzzy search explained in
Eng?dinent 15 provides nore than one matching result,
[024 i cense-plate nunber can be determ ned, and the
recophi si embaddmeaty sifouwshethe cenramppeatin nuinbeti €hs edit

s A e e ISR b B o THLS TR0 TR ¥ 00

thaei ghréquﬁevbasgeeu padi beamade wathiout| deppvitdng firiest the

chﬁélggstﬁgaﬁgggeﬁgnlggeﬂgggnMAthout departing fromthe
scope_of e present invention. EMBCDI MENT 17 [0242]

EMBODIMENT 17

[0242]

A description is given of a seventeenth embodiment of the
present invention. This embodiment is an example of using
statistical data with regard to the 1likelihood of
misrecognition of characters to be compared instead of the
character similarity used as the index to define the weighting
factor of the Levenshtein distance, which is used in Embodiment
16 to check the determined recognition result against the
license-plate numbers stored in the vehicle information
database. The other structure of this embodiment is
substantially the same as that of Embodiment 16, and the
redundant description thereof is omitted.

[0243]

Table 18 shows examples of character candidates extracted
by the number plate recognition process (step S102) in the
example shown in Fig. 23 so as to obtain a character in the
character position “1” of the 1license-plate number, the

character candidates being indicated in descending order of the
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A description is given of a seventeenth enbodi nent of
the present invention. This enbodinent is an exanpl e
of using statistical data with regard to the
i kelihood of misrecognition of characters to be
conpared instead of the <character simlarity used as
the index to define the weighting factor of the
Levenshtei n di stance, which is used in Enmbodinment 16
b aeheck JLihe 1det; ned recognition result against the
hIlcense-p I"ate nunbers stored in the vehicle
[024#dr mat | ohTaBaeah8se. The other structure of this

enmbodigmit 1S sybslanidald ¥ahheqskes as tBahiQhrity

Enrdadi 16
LIIUUUI IICIIL LU, Cll U l IIC | CUUIIUCIIIL UCQ\J' | Pll Ull l |C| CUl

is onmitted. (0243] Table 1& shows exdmples of 0-6
charactgr candi dat es extragted by t he nunberopbgte

PPNV

EeCog |.| on—P1r-0€€SS \ol. €P OJ.UL) HA—tre C)\allpl e—shown

in Fig.323 so as|to obtainBa character in thef-

character position "1" of the |icense-plate nunber,
[Oégg character candi dates being indicated in

éending order of the 70 character simlarity.
[ 0244% $Halh eird 8JlalRank sCharaotrdinGandi Balbed Snent até tapove,
6 0 45 . 'T n "

anp e e e B RS rent T6 St i (eI BE
inchheacherasited @rdsition t he’ char héghercihandahe 'dgaracter

s1h91&9§t9€§r%ﬁ?eEhéoéh&kQBté%"cb%dﬂ@%ﬁ%% then L1he “B,” the
character simlarities of the character candi_dates

weightgdqjLegenspfeingdighpageseFonshteild CorSeamied e grumbers

sabbe2Br cmée“mmmﬂmmtﬁ' é&G&ZStoaNﬂl "BBCIPR=: ere, ” and
t hus

enpf EhE ek Sran derpints ndtet Srne die i Seiedindesgrmined.
[0p@®246] Accordingly, in this enbodinent, the
LeVeﬁéQéfaP?gE'#/St a@ﬁes AiE "‘@hﬂ%ﬁ%ﬂxeﬁﬂsedtﬂg “iL%venshteln

frequency o ror use as eval uati on val
dighearasdre waiBHsihiesedsonfthe fraguensy of error used as

the evaluation value obtained from combinations of characters

often misrecognized, using the statistical results in the
recognition result integration process (step S200) shown in Fig.
18. For example, the frequency error is set beforehand as a
ratio of the number of characters that are often misrecognized
to the total number of characters which is obtained by tallying
statics of characters easily mistaken for a character. Table
19 shows an example of misrecognition statistical values.
[0247] [Table 19]

Misrecognition Statistical Value of A

Rank Candidate Character Error Rate
1 H 0.50
2 8 0.20
3 - 0.10
4 - 0.08
5 - 0.02
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often m srecogni zed, using the statistical results in
the recognition result integration process (step
5200) shown in Fig. 18. For exanple, the frequency
error is set beforehand as a ratio of the nunber of
characters that are often m srecognized to the total
nunmber of characters which is obtained by tallying
statics of characters easily m staken for a character.
Table 19 shows an exanple of m srecognition
statistical values. [0247] [Table 19] M srecognition
Statistical Value of A Rank Candi date Character Error
Rate 1H0.50 280.20 3- 0.10 4 - 0.08 5 - 0.02

srecagnit Statl ti Val of B Rank

S, b o e BB 0 o0 5k 0 20 3
- O.lSRaﬂk 0.10 ehndiudﬁh qh%&@ﬁkeﬁc ordi Egrbe Rakke
19, mmeg’transrorn1ng the %eternined reLUgHIE %9
result 74 ("HBC123") shown 1n Fig 23 inta "ABCI23"
stored 2n the veHicle information datlabase 830.2H" is
substityted w Th|["A ™ and thus the weighted ¢
Levenshtein di-stiance—i-s "(1_ 0-0. '—'\—) 5 " \When
transfoﬁn1ng the| determ ned recognitfion resuPtl1¥4
("HBC123") into "BBC123" stored in the vehiche,

nformmt it A At Abac~ OA LU L substi-t-uted—\w t "B "
H-O et oh—Gaatapase—o4, S SHB =

and thus the weighted Levenshtein distance is
[ob@k]o O 2= ) 0.8." Accordingly, "ABC123" which has a
sma hted v.en te| di stance is,determ ned as
o aEFeRaHIE Y BT at ThED CHenSEovBlaaHe st exnined

recab@uitabncmeswfft t7e (\‘AHthJB eci) Lsheans hhef g di2st fnece WABC123~
stb¥el a?nexﬁ{gﬂ Qfehﬁlﬁe information database 83, “H” ig

substituted with “A,” and thus the weighted Levenshtein

distance is “(1.0-0.5=) 0.5.” When transforming the
determined recognition result 74 (“HBC123”) into “BBC123"
stored in the vehicle information database 84, “H” isg

substituted with “B,” and thus the weighted Levenshtein
distance is “(1.0-0.2=) 0.8.” Accordingly, “ABC123” which has
a smaller weighted Levenshtein distance is determined as a
search result 94. Note that the above-described calculation
of the weighted Levenshtein distance is just an example. The
Levenshtein distance should be defined so that the Levenshtein
distance between two characters which are more likely to be
misrecognized is smaller.

[0249]

According to this embodiment, compared to Embodiment 16,
in the case where the fuzzy search for the vehicle information
database explained in Embodiment 15 provides more than one
matching result, the reliability will not be reduced even when
the second highest or lower character similarity is low as shown
in Table 18, and it is possible to determine the matching result
without information concerning the recognition result for each

character.
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Levenshtein di stance should be defined so that the
Levenshtein distance between two characters which are
nore likely to be msrecognized is smaller. [0249]
According to this enbodi nent, conpared to Enbodi nent
16, in the case where the fuzzy search for the
vehicle informati on database expl ai ned i n Enbodi nent
15 provides nore than one matching result, the

EMBbD Rkdtt ygW [ | not be reduced even when the second
hi ghest or |ower character simlarity is | ow as shown
%g hbl e 18, and it is possible to determ ne the

mat CfBangad esllFtigswi bhoghdi 06 Oraredd Qi 1€ RERJIAIIY dnhe s glven

| .t or eac haracter, 72 ENBODI MENT
of, GO0 uhb PRk ECamton el S, cRAD BEE St difupption.  Fig. 24
1@esnregpﬂana¢sr@\gﬂew(ﬁhewnmgganeenhmpaﬁb@mlﬁ%ﬁckﬁng the
14 & TRNERY! QRcoFhlng o ol AImBERLAOALD dnd F9Y. 25
an exanple ﬁ? Icense-pla
15’nuﬁbefr1Q§N§8b’*rcﬁ nghewingi & eﬁb@@h et a d,nd:ep’qsga B te sngmber

rddoyeiialdn phewerd fn oW ehnaqalhespse- 'ﬂjlj?é %m@;%@i?rlrent shows
recogni.ti pn process |n this enbodi nent.

arl B aPEn  SI She D o EROFIERCT R Al d E0BTSXaE L

simevhasppkat eatfor cexamal Bike @ﬂeheaﬁmbér AlHt®) 06 filether

cﬂé&ceeé)f {)h%on%rgp: pﬁ a?iclﬁﬁﬁ%gﬁ ﬁr a ch Ckre?ng a case of

cor rect Fi-Gense-
Enfasidiandist sl6l6onrl17whbeeethhe liicemseepdladtee mundzar is not

dtrmiGRIL LN Qefieé\?l@ deMlelrq g@ﬁ%kéﬂéﬁle} gnggtxe%]c%gﬁgtlon

recogni tion result agal nst t ' cense- P

reﬁ%agﬁhnﬁﬁet%%lﬁe@sei'rﬁ’flé\t@aﬂ}l@heaﬁt sipesed ithehetrriricle

inFloreitifcd abthbhgeenod: M Her is% SidSiran b'fa{:h.‘{ s téhﬁ)odlment
Enbodi ment. (16 or ove,

. Sa s_that .o

17 B0RRESRE ALLE VI Ao RBCUHT PE BHPPRAUSHE G PE BE above,
anshte inedenglan?4 deiscrtiptsd centrddireertt ,id icvengedl at e
[o3ekers and nunber pl ate shape corresponding to the
Iicense-ﬁlate‘nunbers are stored in advance in a

vehi BFeshprnoinalidn Aht abaddriss embadianenthbdrigsirses-plate

numBE@sMBERN. nunies2] plate shape corresponding to the
license-plate numbers are stored in advance in a vehicle
information database 85 as the number plate information.
[0252]

In the license-plate number recognition unit 20, a
process shown in Fig. 25 is performed. To be more specific,
first, the license-plate number extraction process (step S100)
is performed, that is, frame images captured by the camera 10
(step S101) are successively inputted. The number plate
recognition process (step S102) to recognize the number plate
from each inputted frame image and extract the license-plate
number is performed. At this time, in the license-plate number
recognition unit 20, the shape of the number plate is extracted
and stored.

[0253]

Subsequently, the recognition result integration process

(step S200) is performed, and then it is judged whether the
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In the |license-plate nunber recognition unit 20, a
process shown in Fig. 25 is perforned. To be nore
specific, first, the license-plate nunber extraction
process (step 5100) is performed, that is, frane

i mages captured by the canera 10 (step 5101) are
successively inputted. The nunber plate recognition
process (step 5102) to recogni ze the nunber plate

ddt o eRed fé‘@é’éﬁf@lf)ﬁaf@suf@géoﬁﬁglﬁét éﬁcﬁnkHSwn character
| i cense-plate_~nunber is perforned | e,

(3%RP FPddnse- pf &he hemipt ofrféa%gﬁﬂem@ﬁtlﬁmw%hatﬁp Unknown

clﬁhﬁitﬁ:ozss @fs ghe combeingd at(@o)s e@.(hf aqte%dzltalntSbﬁéQﬁéé by the
ubseque ecogni ti on resu

réc QBB ?%gésghtfgfgél§50§f OCESFertorHEPULHRA as the

lltdmrsa{plasw uaigrelde nhet Ger thee oth2rdétaerdyi dtbn any unknown

cHECALS fdfitbde S DLE) PR ol ORI BI AR o o
1SnGh@ﬁ%ﬁ*&/\ﬁgaéﬁﬁﬁa‘éh@rnlﬂféb%lémlaﬁﬁfecir(frm)ﬂattﬂw sgogkt in the

vedhitcAlien th fyrmdte o B4 ONe s et dp | §4 £y at i on
4% ess is outputted as the Ilcense pl ate number. On

¢ lot her hand, when any unknown character is
cont aheedthy dsi)ceridaﬁh;d.eit&i Aunpdrriasaghkelrnofefesdithe i’ésult

ofy SRR, e D U o (it *as " ¢
11F@215a¢] Pidre mivenbert efs ehpl HElamﬂmberthndtelu@rlmmdsasplate
nu?n!%%rr §SUldot Qfet@l%ﬁlﬂe’lg @850 Nirse rxeeség#n %at there are

determned as the _|icense-plate nunber

mudERPdiee CafdAAERE FPEHRR -IpiGaRSe TRIS& ugibeat or the other

redebak) ree (AFbriatibhecreasenshhpk bhetge Qﬁlﬁnber plate is
for the_ license- e nu

tiple _can es | a
e SR Ra LB he 2t Heh PRI TP Ol het § iRRe R ined as
thehélnembeﬁpﬂbaeenumbemhedkeﬂmis&ﬂpxﬂ&iS), and the
[Oggggined result is determned as the |icense-plate
nunber of the vehicle. [0255] For exanple, as shown in
Fi g. Fo expnpeker abridtPWeéBdhid i 84, & dstiprmyBedhtesiaperition

reBMlt:heH' eepghlhie@n Hyes{a'hé 'rrg&ﬂ_:{_lrﬁtﬂl% I ?é%?gﬁ 1In§:egratlon

| di ll
P e BRI LR LSNP UEI Bk TR 4P fel MGH 1 b Gipecked

agafhnshe thehimimber plate information stored in the vehicle
information database 85. As a result, there are license-plate
number candidates of “ABC123” and "“BBC123,” and thus the
license-plate number is not determined. In such a case, the
information of the shape of the number plate is checked (step
S313) . Table 20 shows examples of the aspect ratio of the number
plate of the license-plate number candidates shown in Fig. 24.
[0256] [Table 20]

Aspect Ratio
ABC119 0.40
ABC123 0.50
BBC123 0.36

[0257]
In the example shown in Fig. 24, vertical and horizontal
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i nformati on database 85. As a result, there are

i cense-plate nunber candi dates of "ABCl123" and
"BBC123," and thus the |I|icense-plate nunber is not
determined. In such a case, the information of the
shape of the nunber plate is checked (step 5313)
Tabl e 20 shows exanpl es of the aspect ratio of the
nunber plate of the license-plate nunber candi dates

1es@n (V8rFigdal ZI.‘bngtil'Qzﬁé]rJ.E'éﬁlﬁlaQ PO ghspeat thatdHipe of the
BC [0257] In the

ABC1L
S‘ESr‘FpPé%ﬁo%ﬁrﬁﬁeé on %lae E’e??ﬁ‘%%TPi%e oY tLfcognition
unlleengZCh {wer(bilcal4dlengahd hawisz el abpagt hyaefiot herertical

le}ﬁ h%frl ?tariu%r? tlE) %th%r%%rfl Y& % '5f theOn th(eZ?LthiB hand,

Se-p recogni tion umi 20
Veéﬁdcﬁﬂu§nﬂuhQ¥ﬂﬁﬂntakulanmhﬁt¢tathelehgph/ndrwhmﬂnnmber

plla%ggit For thee Q?LEeh%eO 5.%.5,e Dmbbes Otptﬁlﬂ'?ngnd V]@ﬁéiﬁ@“’ are

hori zontal |engths of the _shape_o he nunb

and
(281 at bk 3t (2fe 55)ceﬁ§§9;?lc§tlé’eﬁ&’nbé¥1§ tbﬂ&:ﬁlg"a%mct ratios
(véBBﬁ:a:aE"1@:ﬁ§th;(12<2r1ﬁéﬁt@DQe(r@Q.h)S’éherebQ%bl %8l amd 0.36,

reRBRSERVRANY SRt o SHRW KL HAEIS | 2k o, dFSERiigialy, the

llcespeepﬂaEEypumbeshmﬂBdmﬁSHﬂﬂ&yimg #ccasdeayl yattibe (0.5)

cl%%ggesé I?é %g}}g@@ ra"tA%C%Z%" h? 918 W#&eﬁ]éﬁl r:Lved

cl osest "to the aspect
1nptFl”aQ é—lé‘@ﬂs@e@la«t@ ﬂH@bEFfCJéﬂ%@glp)lﬁ%@nﬂuwﬁeﬁ Or é@d@?ﬁétllrtﬂﬂ as

a &@téc@@ohsré@&@t nesl Asq B HRItQGk Qfed %%J|tthe9§1%’ég13'e3plate
det er m_ne he_|license-plate nunber of
nuplRy cPE. © FSZ@Q%IQ&EOrdlng to the aforenEntloned

[oeBBDdi ment, using the information concernlng t he

Shapﬁcg r&l‘ﬁ%bggbﬁfé%P%?&?ﬁhQnE‘QQnédo boglme Fr using the

. i nformati on e recognltlon resuP
1nf<mfregt A0 gPNRetEsy Mak shape b shieshenber ppatiefin aidition

ol SR rp BT A S SRR, oo
inte@ratipRr Process makes it possible to specify the
license-plate number more accurately and reliably.

[0259]

This embodiment has shown an example in which the number
plate shape is checked because the checked result is not
determined in Embodiment 16 or 17. However, checking the shape
of the number plate even when the number of license-plate
numbers obtained as a result of checking the license-plate
number information stored in the vehicle information database
is one, leads to a further increased accuracy of specifying
license-plate number.

EMBODIMENT 19
[0260]

Using Figs. 26 and 27, a description is given of a
nineteenth embodiment of the present invention. Fig. 26 is an
explanatory view showing an example of checking the
license-plate number in this embodiment; and Fig. 27 is a
flowchart showing a flow of a license-plate number recognition
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pl ate shape is checked because the checked result is
not determned in Enbodi nent 16 or 17. However,
checki ng the shape of the nunber plate even when the
nunber of |icense-plate nunbers obtained as a result
of checking the license-plate nunber information
stored in the vehicle informati on database is one,

| eads to a further increased accuracy of specifying

prldc%%'és eaé&@ﬁ&lr%‘ "\?Sr thEMBA M ek . [ %poflhﬁ' Efbodiment,

) description Is given
mrﬁtﬁéde@ﬁt Ahesbihg FiR nyfbereP hr kS apehxﬁémwrbﬁn Fqlediment

1826 the dﬁc@?ﬂé-@l@t@ Shur ey STV dielr et X P! éhdéking color
ecki.ng the |censemglate nunber, _in this e odlwgors of

AR o 1S & e [ RURERAr G {EOR
chiaireetsesplaatde bawihgrourd ogfii then nukbenr q_mmse)apcomh Ngther

st%cttbn% 8?&2’9% IH'Iboci trn:| iﬁa X g%%@mgiallgﬁ g%r?'énr‘let as that

checki I'n
Oflgmh9@§manﬁﬂkﬁ};ﬁ@@ethanﬁédunéancrd@ﬂﬂﬁiﬁ@}qnunhenqpf is
om@@key. i nformati on of the nunber plate (for exanple,

coI rs of characters and background of the numnber

The other structure of this enbodinment is

SubSAarE*éIilc&bIh )[Lri e gsape, atn that veﬁﬁcEﬁbﬂﬁifﬁﬁﬁ&tilgn &Hﬂiabase

th redund scri i on, t er eo d
of ), AP0 MR S ST PP APSERREL 6% P orREh gpmber plate
(codpabast Chﬁratdnescseanddbaehgroundomolcmf aerfmaheamumber plate
meEﬁQs”HH’BSHl%ﬁE? f'L@;C%k:%E% of; Clg] X AGR %.na%.%.dlthn to the

background col or e nu ate 1n thi
ligaBeErREAER P§m§?§ré§fpﬁméﬂﬁéﬁee in addltlon to the
[obegense-pl ate nunber information. [0262] Then the
proc SS s?omn i n erfornmed i.n the

Ilce E?epﬁﬂﬁﬁﬁg FEEUBnF 8 9unit’ 36. performed in the
l1épnseFpEatéynnﬂxnstecoghéthbnenﬁﬁtpbatesp@GbEIcallyy first,

e {EhLApREIE TR 1 BELALISCenth LobD) 1

ense- at en rec I on
pexfouneds A @hﬁﬁttmeortl"@ﬂécgns& phetnummkpeplr@tcegmtlon

unStb5€0488Lk Yest DRFHBRQEALMI BR EB3IBKE bR e@kahifPer plate.
Sugégguentlyy the recognition result integration process
(5200) is performed, and then it is judged whether the
determined recognition result contains an unknown character
(step S231).

[0263]

When the result of the judgment shows that any unknown
character is not contained (no), the result obtained by the
recognition result integration process is outputted as the
license-plate number. On the other hand, when the determined
recognition result contains an unknown character (yes), the
result is checked against the number plate information stored
in the vehicle information database 85 (step S322).

[0264]

When the license-plate number is determined as a result
of checking (yes), the result thereof is determined as the
license-plate number of the vehicle. When the license-plate
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(S200) is perforned, and then it is judged whether the
determ ned recognition result contains an unknown
character (step S231). [0263] Wen the result of the
j udgnment shows that any unknown character is not
contai ned (no), the result obtained by the

recognition result integration process is outputted as
the license-plate nunber. On the other hand, when the

mg@aa% gsgggfygsgegmkhéan (hEP g'éh&gﬁsf@L oaﬁglﬂgggegwger plate

axg ipErt e e et nttem S1dtled and ﬁh@ %wbm@d result is

ddtdredivRid oy dataabpiserife (STak Ydder [HR26%e W e
Ilggnse plate nunber is determined as a result of
[04% king (yes), the result thereof is determ ned as

t he Forceramppkat Eheuaﬁ@fetﬁénthenédh:ﬂét@rném ﬂ'élﬁ?]gnition

| " er mi.ne o). the .
<9038 ey 19, QU Sl ket TS0 L
the32mhigkrl ihEovbabinad dessbisel B6 deesuhi mednasmatuhes of
1ilderRRSTRIER! G tisEas %Bblﬂgave%nﬁ €. ppOZSP] » FQﬁd thus the

.exanpl €, the aforenentioned determ ned recognitio
licengerpigties NGRS 3ts gBO8hERASIHIREE .- 2€hlwwé|¢ads to the

ch@h&ﬁblgﬂ@fa@aﬂenihfdxﬁﬁt\i@ﬁ Jre dh@z}‘ Q{d@éxﬁb 1%?&@ABC S6(step
ul qatches 0 en ate nu "

s3gd0  hesSsTngRY  Rhectrd” FRab el oRer iR o e whose

numb’ercte]:@lremaecbarﬁ'é]lcslloe:astCha)radJEershéﬂdk@g_fc&fnd)hef (black,
K a

Aol ngy T8 R hEPRRIS The ChRPEPRNAREE,RS the

11ﬁ@ﬁ§@rpéﬁ§?enﬁﬁbe§a@§ @@BoW@hG§ﬁ@r&diém¢61§§¢kground)

[0ekefbl ack, silver) is obtained as a search result 96

and det rn1neg a he |icense-plate nunber of the
vehi €F e 96F CF APEPe L0266 SR B c 1P bef SpEFeodiment, by

usangotrh:b e foemaltioneobnde reihg the cbsbﬂg dhehe number plate
[ r; on c ri he. col h | at e
in, Q &gg%hoﬁc?g: e:+€§%¢%€ |on8%%? %édgg g% cognition
resééﬁgmntﬁgnatnesuprOCnsegraheoﬁlpeﬁﬁesplatbenumber can be
rel i ggDgezplat eipyrber can be reliably specified.
[0267]
This embodiment has shown an example in which the number

plate colors are checked because the checking result is not
determined in Embodiments 16 or 17. However, checking the
number plate colors even when checking the license-plate number
information stored in the vehicle information database results
in a single match, leads to a further increased accuracy of
specifying a license-plate number.

EMBODIMENT 20

[0268]

Using Figs. 28 and 29, a description is given of a
twentieth embodiment of the present invention. Fig. 28 is an
explanatory view showing an example of checking the
license-plate number in this embodiment; and Fig. 29 is a
flowchart showing a flow of a license-plate number recognition
process in this embodiment. In this embodiment, instead of
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[0267] This enbodi nent has shown an exanple in which
the nunber plate colors are checked because the
checking result is not determ ned in Enbodi nents 16
or 17. However, checking the nunber plate colors even
when checking the license-plate nunber information
stored in the vehicle informati on database results in
a single match, leads to a further increased accuracy

cH¥ck SRE ey hogba rI bﬁ?&f‘é estﬁ)izgé & E%%ﬁlm@@o% MENT ¢ g:@mat ion

descri ption s gl ve

0268 ,
,{) ﬁ%@ﬁﬁeetcﬁ é’%é&l ﬁ%ﬁFkai Fﬁeqarﬁ@@ﬁtthﬁvbmerw plate
mﬂbgar 28 |31"1—&n SN ANaE OFYcuew SBEW R igN @ﬁﬁi&&ﬁnéﬁt is

= SIS, LSRR AT AL B0 S e

rdduné&n&wdeﬁarupﬂﬂun trhesog i tiicoromiprtoeess in this
[0%%quinent In this enbodi ment, instead of 77

checki ng the nunber plate shape i n Enbodi nent 18,

i nf of At igh embRAL MenFe A ¢ BBOWDI it Fiig - cMeckedordnformation

ofCOERCEY et B8AL LS OfYs & idli®n RYTREE. nﬁhﬁe?FﬁTﬁtéﬁrﬂfoMéilon
of thlsaﬁﬁbodlne substantially the same as th

(1fepfifo ﬁéﬁtn&'sgesrﬁcp q’ré“at'rléau)n&&nﬁaé%r%rmaﬁaﬁnce in the

vehtieleofinferaattioad dat@®BeSe lev.t hi s enbodi ment, as
[03982“ in Fig. 28, color information of vehicle bodies
ddition to the nunber plate information
(1i c€hen- phet progeser shofvor nit i By . | 89stier edeicnted in the

1l[eeﬁae]cgl%etmnbé/@%ebgmeflehr{ﬁu Eodat %Bé‘éff%Zallgd first,

proces shown 1 n IS execut
then lirense-pdrse. prumhe mmaqfééa*gnpm@ﬁsm gtep. S100) is
pedpeemtiacal | me fithsts, thihe,l i censend! atidHidg1ate number

t t t 5100 erfor
re BRI R HBE P Bl et BT E R b eC T BLh (G Gk OF the
veRO¢lea prdye essxmfcrmmxg,n Bpnd ttHee recbgnmfedt drel ow dhifolrthat ion
1sb éfré& P& k%é@fien 1 t%f‘eb %Q}g#lﬁ:%.q} che%rult 1n,ttegratlon

or mat i on I s“stor € recogn
pr@@@ﬁﬁt ($2 @ ris p@ﬁfowgées@n@a:zmn J4ts 1sew@g¢.®dvheamer the

det&Phihédl sebbgdedivhetB8L1EN8ontains an unknown character
(step S331).
[0271]

When the result of the judgment shows that any unknown
character is not contained (no), the result obtained by the
recognition result integration process is outputted as the
license-plate number. On the other hand, when any unknown
character is contained (yes), the result is checked against the
number plate information stored in the vehicle information
database 87 (step S322).

[0272]

When the license-plate number is determined as a result
of checking (yes), the result thereof is determined as the
license-plate number of the vehicle. When the license-plate
number is not determined (no), the color information of the
vehicle body is checked (step S333), and the obtained result
is determined as the license-plate number of the wvehicle.
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determ ned recognition result contains an unknown

character (step 5331). [0271] Wen the result of the

j udgnment shows that any unknown character is not

contai ned (no), the result obtained by the

recognition result integration process is outputted as

the |Ilicense-plate nunber. On the other hand, when any

unknown character is contained (yes), the result is
[oghegked against the number plate information stored

in the vehicle |nforgg%;on dat abase 87 (step. 5322).

[ 027597 VAP HR | 1Re AdQTAMaTE IRpAML A8 teTingdinscPaad tion
reaullesul ts wmmm@@ka@@hbms:)n Flike z@sulwhdrheneekih§ against

m s. the . license-plate_nunber qof the
e ERTS i i o 140 RRERPafe" ol MRl b matcnes o
lldeneeﬁpheue(mmmban&a%kﬂ@&23hfandaﬂB@@hﬁBm%uandehhusethe

1iBQH¥e 159@05%%%% aR ﬁ?bgé)de@%iﬁ‘@domﬁl{‘?dléség' to the

rm ned as the |icense- e nunber
ch@@m@geof7Bhﬁogqéﬁ>rFéflf@mﬁﬁn@n Phethrovehdntlieohedy (step

sagefer méwkdﬁ@g}m tagt1 2B thé &ds c1ldBids3e b'&iysllﬂé)s‘é\@ame

2 chec ai ns t he_vehic
ol B ol ik ITnpREALBo8 45 dh SEre AT REbARCE! Gind determined
as| thensephat ephatbenambABCh23t handehBBL223£" inndrebus
[0%92] license-plate nunber is not determ ned. This
eads to the checking of the color information of the
vehi&s edpoayibped epboB833pcconddmadityl yhis ABTredimefit, by
usiﬁ? t@b@l%r"“ﬂﬁﬁ@rﬁggioﬂaéf %H@Eve?ﬁlc‘?k b¥RLt & 'd%lltlon to

ained as a search result 97 and determned as
the jodeematiiarechtabeeddty FH@ LRFPEREL b@nunﬁ%ﬂrlésf-ntegratlon
reé@lzwastﬂép cm;ml betheahdensCeArid iunbehicen be reliably

f ge using the color information of the
Sp% body |n addition to the infornmation obtained

[OZWSIhe recogn|t|on result integration result (step

520 %ﬁng%ﬁ‘\@fﬁ@ Iﬁééts%o%ngﬁrexeiuf )ltée 1’1?@111 ¥he veplcle

spec I's enbodi nent hMas Shown an éexa
od¥ C\I\H-l% ipferyakiieneis checked because the checklng result

is not determined in Embodiments 15 above. However, checking

the body color information even when checking the license-plate
number information stored in the vehicle information database
results in a single match, leads to a further increased accuracy
of specifying a license-plate number.

[0276]

In Embodiments 1 to 20 above, it is assumed that the
license-plate number extraction process (step S100), which is
the process of the steps S101 to S102 shown in Fig. 2 (or a process
equivalent thereto), is performed for each vehicle running on
the road 30. The number plate recognition process is performed
for every frame image of a number plate of a vehicle successively
captured. After a license-plate number candidate is extracted
from each frame image, the recognition result integration
process (step S200), which is the process of the steps S201 to
S208 shown in Fig. 2 (or a process equivalent thereof) is
performed. 1In other words, each time of detecting a vehicle,
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body color information is checked because the checking
result is not determ ned in Enbodi nents 15 above.
However, checking the body col or information even
when checking the license-plate nunber information
stored in the vehicle informati on database results in
a single match, leads to a further increased accuracy
of specifying a |icense-pl ate nunber. [0276] In
n a
thgngﬁﬁégﬁ 1§ éaﬁ@uggs bQ¥EesiveSi ith o%ess & ep rélirgao r plate

l'i cense-pl ate hunber extractlon
ofyhhgndetectad yrbtekss: dihe He eangs phate e @W&Wates
arerestt thcted @om ﬂiﬁé)ﬁﬁiil Q%Uﬁv’aﬁtﬁ@ AtnalyRer 8¢ @he 1'11§mber plate

perforned f.or eaﬁ Xehlc ing_on the road, 3
A8 Fe 1 aehlelSan 39 RN G50 SRR FeeuLt
1néegrytﬁoanprbuage dktapngaobe) pkaperdbraedehi cl e
[0 §99fe55|vely captured. After a license-plate nunmber
candidate is extracted fromeach franme imge, the
r eco§he tRxRpelesinventitayist hot 1pnbtedste Empdizgd)ts 1 to
2OV"Eb6|0e| S ahﬁe RN GG SShfodd e R4 € p§af’§9&st e?aﬁ,?;% $H8™Mlaing

or a_ _process equival ent thereo

COBE%%?H@H of gagtnrPoRtB_Nt @ahthe el e ca@t%@tmaﬁbe yithout
depebtthe, frdd the saspeaoctOtBappUESENEUEROEHEYBNI MAJES

of the nunber plate of the detected vehicle; the

| i cense-pl ate nunber candidates are extracted from
INDBETRIAL | pPRLICARELITHQges of the nunber plate of the

[osvgpl e vehicle; and then the recognition result

I ntegration process (step S200) is performed. [0277]

The Presk¥esaentinYRNESORo S igARldE sl Enbodi heanseiplate
nuhifer 20e 3bPVEL i @R ds st éhs ObVi ous that various changes

i ncluding conbination of each enbodi nent and the |ike

can be nmade wi thout departing fromthe scope of the

present invention. | NDUSTRI AL APPLI CABI LITY [0278]

The present invention is applicable to |license-plate

nunber recognition systenms. 80 CLAIMS [1] A

i cense-plate nunber recognition system conpri sing:
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a camera which captures successive i mages of a nunber

plate of a vehicle running on a road, at constant tine

intervals; and a |license-plate nunber recognition

processing unit which recognizes a |license-plate

nunber of the vehicle froma plurality of frane

i mges captured by the canera, wherein the

| i cense-pl ate nunber recognition processing neans

i ncl udes neans that are usedimMp a case where a

plurality of |icense-plate nunber candi dates are

obtai ned fromthe franme imges, the neans incl uding
[ldleand flacedekepiatienguabeircersegpiatienneylseeryomprising:

™ 05t EUmehan A0 Mool oo Rl i O Thalled U 2 number

i cense-plate er ~candi dates are
Pléét?rP%ﬁh‘é@hl%ﬁsmﬂérlgdm acteaty atrrsersiagit chaedoataryrals;
anaf the Ilcense pl at e nunmber candi dates when the

pl ural of i cense-pl at e nunber, candi dates are

G 1 erettem e RErTECoFRY HetR PROGSHE 15y unit which
recbgha&éer &I mllcélmsbypaattbarmﬂ}ﬁérfQﬁogtﬂhéedfelﬂ%l% from a

Le | t th
o fERathe e T ERE%RE s TRnaY Lher Colerae: apezsin
t he thecémsenpbapéananbambegndedagastaoa plreceasg ngamgans
inB2aASs" Akafe! enitnbhg hggg'r&eaS%a@gaMﬁeggﬂae 1uredTey of

posi tions o aracters o | icense-
liggRardriascandm™PesnraReidaEsgn Fiﬂ-”ﬁo@bltééalefis fapm phe frame

1m§§@gactnésmeaﬁ@emnbmgdmﬁgbers of characters of the
I 1cense-plate n candij dat es a e not thg sane.

A |icense-PTHEt? ﬁ%ﬁb@?t?ﬁ%bﬁﬁ?glﬁn $GEPERTROABEI BH er by
ma gor angrvher irelrocgaptioasrsgat es & @ omebge & Haf 1aceu§bep1ate

nugﬁg}e %dgdgg%%c%gergﬂgiggggewgthoggchagtﬁggstant tinme

I cense- pl” unbér “recognition
pr ocessi ngnernmsE g ke tastigr 2unpexs iofenberpicaess of the

1la@ﬁ@§r pétéhenﬁﬁbéﬁlecgﬁaﬂaategluwﬁéhtytﬁ& fraBality of
es ca tured the camera, wherein 81 in a case

11%% e RIpFEAm %?nqiﬂr%h%% ageA et friARt froRRReanesher,
andide telytmairiedy bywndfurtfélﬂ&&mllﬁagﬁty 4 RarddaRASeepbghezed

asnuanbeéifx.gecro&r}itlres roceasc’:'slos% n%%e license-plate number
candidates, when the detected numbers of characters of the
license-plate number candidates are the same, and

means for determining the license-plate number
from positions of characters of the license-plate number
candidates and from the recognition results of the characters,
when the numbers of characters of the license-plate number

candidates are not the same.

[2] A license—plate number recognition system comprising:
a camera which captures successive images of a number
plate of a vehicle running on a road, at constant time intervals;
and
license-plate number recognition processing means for
recognizing a license-plate number of the vehicle from a

plurality of frame images captured by the camera, wherein
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when recognition results of some of the |I|icense-plate
nunber candi dates are the same with each other,
deternmines a |license-plate nunber by majority; when
the plurality of |icense-plate nunber candidates are
di fferent fromone another, detects nunbers of
characters of the |license-plate nunber candi dates;
when the detected nunbers of characters of the

|'i cenge-Pl @&Eenurﬂ@%é Gangh ¢l £S5+ 8r 8£t NG (AR -plate number
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candldatesWhﬁﬂlI§h§etpﬂﬁgaé§$WhaKéd digeagieeiplate  number

caﬁ@&'db.lt@%Saff@ rdﬁf f éf‘éﬁ@cfﬁfm \Wes %nb%‘ﬁ%gn | §k QQCEQSI%IBﬁers of
har acter, i.tions a n e sane across the
chﬁ;@gﬁggsppgtg €Fn§§ngﬁﬁgﬁé§“€§mWéHan@%9%£§§'gnlng
a weight to eachul@éntﬂl.’me ek tt et ©dl mlir?waf:é foh characters of
0 ating. core faor, each o
th@ §5558?§ ﬁ&ggesu%ﬁgr t409i &, FRPATD The sane, rré‘{ g:ﬁrmlnes

§ Ccorfespon
byCﬁlaara@@wr potlansty Fasbd rac tehe recoghacetlyasfa tdidf ferent

regagegabkbeg &ﬁéuhaéeﬁe@ bﬁgtem%%te% ?@ﬁ'&t&%g

etern1n|ng based on SCcor es aracter OSG

recogni tion resiian a‘ﬂtf—‘ defestied %@?Qﬁ%r%f gharaggers of
théhel sa8Rs@cpDaBet heuﬁlb@ﬁnS@azﬁ)aﬁégtéwn‘@fe cati dalRS. same,

The |license-plate unbe ition s
aetEtnlfign, 585 EharEcbE Yot ine B ong Cense -p1ate
nupbetrur @schaaachad Whoae nan!bgnltpbat eesafl tshandekhatracter

poéf_‘gl&ﬁ% CARL urtq% afe | JBEESOfchbe | %H%%; pqha LS humber

are subjected to a recognltlon processin
Camize@wé@s plvdtel e mefding @]stméuadc@hgéaptar@wmns for a

ch&ﬁ&@@@f Wih3 esﬁ’éé@@ihﬁ@f@ﬁ HeR@h 14 288 Bt rPoi t | iops and
n_inm he, sane nupber plate are capture

not rtgﬁ grfeet Ssaﬁ&reejsw%%emleat:% sF FRBfEIRREgES well
as obsthgningmzerwpighe a&wve eadl) ecfedHed @st PaDEEdt bRBracter

po@It?fgﬁsc‘i Q@le?{ célfgullaicgﬁgsae' lo%teefgzl:”é%%rh of the recognition
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character whose recognition results and character positions are

not the same across the license-plate number candidates.

[3] The license-plate number recognition system according to
claim 1 or 2, wherein the camera captures rear and front number
plates of the vehicle, and the captured frame images of the
number plates are subjected to a recognition processing of the

license-plate number.

[4] The license-plate number recognition system according to
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[5] The license-plate nunber recognition system
according to claiml1l or 2, wherein, after the
recognition processing of the |icense-plate nunber, a
determ ned recognition result obtained by the
recognition processing of the |icense-plate nunber is
checked agai nst nunber plate information managed in a
dat abase, so as to correct the determ ned recognition
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nSe- plate nunber recognition system according
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recently. 83 [11] The license-plate nurrber
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according to speed of the vehicle calcul ated based on
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[9] The license-plate number recognition system according to
claim 1 or 2, wherein the license-plate number is determined
in conjunction with a character arrangement rule of the number

plate.

[10] The license-plate number recognition system according to
claim 1 or 2, wherein, while the successive images of the number
plate of the vehicle running on the road are captured at the
constant time intervals by the camera, magnification of a lens
of the camera is changed according to the position of the number
plate in one of the frame images that is captured most recently.
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processing neans sets a plurality of evaluation val ues

for each of the frame images, and recogni zes the

i cense-plate nunber of the vehicle individually

based on the plurality of evaluation values. [13] The

i cense-pl ate nunber recognition systemaccording to

claim 12, wherein the evaluation values are threshold

values for binarization performed for imge

processing on the frane i mages. [14] The
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valyssem according to claim 16, wherein the determn ned
recognition result obtained by the recognition
processing of the license-plate nunber is checked

[13baiThe likengeeplogs yumbeninesthgmirtien pyatem according to

cldth ofémtv&r%hefrh%@%ﬂ&tki%ﬂqgaﬂ% fog dth?é%ﬂo?ﬁ values

result's of simlarity evaluation o racters
for dinaelralsiony Refownd fasimmce @Q’qc@sél@ge@moﬁbﬁyframe
imsgds speci fied rank. [18] The |icense-pl ate nunber
recogni tion systemaccording to claim 16, wherein the
factor of the evaluation value is set based on
[14) atTlst Léabndetpletelndbe hoedoghitisnespgiémiatdording to

cl&h@ﬁ@?tﬁﬁérein the evaluation values are number plate cutout
positions used in extracting the number plate images from the

frame images.

[15] The license-plate number recognition system according to
claims 1 or 2, wherein, after the recognition processing of the
license-plate number, the determined recognition result is
corrected by checking the determined recognition result
obtained by the recognition processing of the license-plate
number against number plate information previously acquired by
using an edit distance used in evaluating similarity of two
character strings as an evaluation value based on a minimum
number of operations needed to transform one of the two

character strings to the other.
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to be conpared. [19] The license-plate nunber
recognition systemaccording to any one of clains 5,
13, and 14, wherein, when the determ ned recognition
result is checked agai nst the nunber plate
information, in addition to checking the license-plate
nunber, shape information of the nunber plate which
is previously acquired is checked, so as to correct
the determned recognition result. [20] The

| i.cense-pl ate nu er recognition systemaccording ta
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edit distance up to a previously set specified rank.

[18] The license-plate number recognition system according to
claim 16, wherein the factor of the evaluation value is set based
on statistical data of likelihood of misrecognizing characters

to be compared.

[19] The license-plate number recognition system according to
any one of claims 5, 13, and 14, wherein, when the determined
recognition result is checked against the number plate
information, in addition to checking the license-plate number,
shape information of the number plate which is previously
acquired is checked, so as to correct the determined recognition

result.

[20] The license-plate number recognition system according to
any one of claims 5, 13, and 14, wherein, when the determined
recognition result is checked against the number plate
information, in addition to checking the license-plate number,
color information of the number plate which is previously
acquired is checked, so as to correct the determined recognition

result.

[21] The license-plate number recognition system according to
any one of claims 5, 13, and 14, wherein, when the determined
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recognition result is checked against the number plate
information, in addition to checking the license-plate number,
body color information of the vehicle which is previously
acquired is checked, so as to correct the determined recognition

result.
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