Optical Character Recognition Method and Systemin Uncontrolled & Mbile
Environnent 5Field of the Invention This invention relates to a

met hod and a system for recognizing a |license plate nunber of a vehicle
froma captured inmage. More particularly, this invention relates to tuning
t he al gori Optgal€haradcterddcaignitivy Mbthdd HRNSPstphaineU mebMAdTieals Mobaki cl e from
the captured image. Still nore particularly, this invention relates to an
efficient nethod and 10system of tUN{"?§ adj usting the algorithms used
for recognizing the license plate nunber of the vehicle fromthe captured
image. Prior Art Automatic |icense plate recognition systens are w dely
used by law enforcenent, 15 such as the traffic police, for identifying
vehi®cl es that violate certain Fildohtholmyertione driving on the roads.
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| i cens&f fieaedigrifiperthe santeediigpage.he parameters of one or nore of these
algorithnms 25 nust be adjusted in order to obtain the license plate nunber
fromthe captured i mage. Such nethod of tuning each of the algorithnms to
adj ust the paraneters is usually priyiesArti ntensive and tinme consum ng.
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i nvent MéFely snawiein theadddi ti onal hardware is required to inplenent this
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said vehicle is acquired. Based on the inage acquired, the system conducts
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algorithns to determ ne the I'icense plate nunper of the vehicle.
The above and other problems are solved and an advance in the art is made by the

method and system for adjusting the algorithms of a license plate recognition system in
accordance with the present invention. A first advantage of a method and system in
accordance with this invention is that the system can be easily implemented in a current
35 license plate recognition system. A second advantage of a method and system in
accordance with this invention is that the system adjusts image processing algorithms to

adapt to different environmental conditions during the capturing of an image. A third
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15 The license plate nunber is then validated. If validation of the |icense
pl ate nunber fails, the system determ nes a topol ogy of the vehicle. Based
on the topol ogy of the vehicle, the system determ nes a type of vehicle and
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35The above and other features and advantages in accordance with this

i nvention are described in the follow ng detail ed description and are shown
in the follow ng draw ngs: Figure 1 illustrating an inage capturing
nodul e connected to a conputer systemin accordance with an enbodi nent of
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CofBut er system 170 executes applications that perfor m the required
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module based on the determined condition of the surrounding environment.

25 In accordance with embodiments with this invention, the system determines the type
of vehicle is a taxi and assigns an estimate of a second character of the license plate. The
system then conducts license plate recognition using the license plate recognition
algorithms from the image to determine an image of the second character of the license
plate number of the vehicle. The image of the second character and the estimate of said

30 second character are then compared. If the image of the second character and the
estimate of said second character match, the system updates the parameter of the adjusted

algorithm.

Brief Description of the Drawings
35 The above and other features and advantages in accordance with this invention are

described in the following detailed description and are shown in the following drawings:



nunber of conputer systens may be connected w thout departing fromthis

i nventi on. Further, conputer system 170 may reside at the sane |ocation
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art. connection, a wireless connection, or any other means. Computer sysiem 170 executes
applications that perform the required processes in accordance with this invention. One
35  skilled in the art will recognize that although only one computer system 170 is shown, any

number of computer systems may be connected without departing from this invention.



|/ O device 230, keyboard 235, display 240, nmenory 245, network interface
250, image capturing nodul e 150 and any nunber of other peripheral devices
connect to I/0O bus 215 to exchange data with CPU 205 for use in
applications being executed by CPU 205. 20 I/0O device 230 is any device
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into nunbers in which A=1 and Z=26. Each individual nunber is then assigned
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nunber) 1s X bel ow on how t he checksum |l etter is derived
Descri ﬁ“tV’@rﬁ’bW'”S@@?ﬁ“%ihﬁi thgsingifuctipes seyps sompdstelia neformed ag harca\ar@r and

list OWtmiAe, bPrekiaRd wiRan@ge iR Gorh hisdinvention. One skilled in the art will

recognize that the exact configuration of each processing system may be different and the
25  exact configuration executing processes in accordance with this invention may vary and

processing system 200 shown in Figure 2 is provided by way of example only.

Processing system 200 includes Central Processing Unit (CPU) 205. CPU 205 is a

processor, microprocessor, or any combination of processors and microprocessors that

30  execute instructions to perform the processes in accordance with the present invention.
CPU 205 connects to memory bus 210 and Input/Output (//O) bus 215. Memory bus 210
connects CPU 205 to memories 220 and 225 to transmit data and instructions between the
memories and CPU 205. 1/0O bus 215 connects CPU 205 to peripheral devices to transmit

and receive data between CPU 205 and the peripheral devices. One skilled in the art will

35  recognize that /O bus 215 and memory bus 210 may be combined into one bus or
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subdivided into many other busses and the exact configuration is left to those skilied in the

art,

A non-volatile memory 220, such as a Read Only Memory (ROM), is connected to

5  memory bus 210. Non-volatile memory 220 stores instructions and data needed to operate
various sub-systems of processing system 200 and to boot the system at start-up. One
skilled in the art will recognize that any number of types of memory may be used to perform

this function.

10 A volatile memory 225, such as Random Access Memory (RAM), is also connected
to memory bus 210. Volatile memory 225 stores the instructions and data needed by CPU
205 to perform software instructions for processes such as the processes for providing a
system in accordance with this invention. One skilled in the art will recognize that any
number of types of memory may be used to provide volatile memory and the exact type

15 used is left as a design choice to those skilled in the art.

I/O device 230, keyboard 235, display 240, memory 245, network interface 250,

image capturing module 150 and any number of other peripheral devices connect to /0O bus

215 to exchange data with CPU 205 for use in applications being executed by CPU 205.

20 1O device 230 is any device that transmits and/or receives data from CPU 205. Keyboard
235 is a specific type of /O device that receives user input and transmits the input to CPU

205. Display 240 receives display data from CPU 205 and displays images on a screen for

a user to see. Memory 245 is a device that transmits and receives data to and from CPU

205 for storing data to a media. Network interface 250 connects CPU 205 to a network for

25  transmission of data to and from other processing systems. Network interface 250 may be
any devices that connect computer system 170 to a remote station via PSTN, the internet,
WIFI, etc. Image capturing module 150 is a module that acquires and transmits motion or

still images to computer system 170.

30 Figure 3 illustrates a flow diagram of process 300 performed by a system in
computer system 170 in accordance with an embodiment of this invention. The system is
provided by brocesses stored in software, firmware, or hardware that performs the
processes described. Process 300 begins in step 310 in which an image is received from
the image capturing module 150. In step 320, the captured imaged is processed to obtain

35 the license plate number using various license plate recognition algorithms. The various

license plate recognition algorithms will be described further with reference to figure 5 below.
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S/N | Description of Steps Workings of the steps

1 | Discard initial character and fistout| B | C 1 2 3 4
the remaining character
2 | Assign number 2 3 1 2 3 4
3 | Fixed number 1402 112 2 | 11
4 1(2)x(3) 28 6 112 4 |33 4
5 | Total 87
6 | Divided by 18 4 with remainder of 11
7 | Assigned last character X (which corresponds to 11)
15 One skilled in the art will recognize that other methods of verifying the authenticity of

a license plate number can be used and the exact configuration is left to the skilled in the art.

In step 340, the checksum is verified. If checksum is the same as the last character

of the license plate number, process 300 repeats from 310 and a next image is received

20 from the image capturing module 150. If checksum is not the same as the last character of
the license plate number, this means that the license plate number obtained at step 320 is

in error and process 300 proceeds with step 350. A possible situation where the system is
unable to determine the correct license number plate is where the vehicle has too many
wordings on the vehicle visible in the captured image. For example, for an ambulance

25  vehicle, the word "ambulance” is usually in front of the vehicle and above the license plate.
Hence, the system may have mistakenly determined the wordings “ambulance” as the

license plate number. Further, it is common that vehicles have other wordings on their
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as g d%ﬁiag{‘th‘éhﬁ’!'aﬁg of e Jﬂhgl H éhla?éttérg o e @hse Plate numBSSn&BoY 8 {u@t t?]]p

description of manner provi ding a system a conputer system

ef fi ci &rfal 9h%rapf@§§mﬁfgthe| Rf@fr%@ epuaarr@kn@mg:nm IS al gori t hms It is

envi sioned that those skilled in the art can and will design alternative
systens that infringe upon this invention as 20set forth in the follow ng
claims, O & &ePAYethoastrerteddrital mharastpreotitaivethdesieh 438 ofprberssdfOlais

vehi ¢l gormbhakdagHiiHe RthAMof TBYS rﬁfcr%?é%&’? NVERLRL in %gag >3§0rrqwrt%£r;u19.$ gense

pl ate recognition using a p ura i cense pla recogni
30  character matches the estrmate of the tnrtiai character, process 700 proceeds to step 370 as

the algorithm has been adjusted correctly. If image of the initial character does not match
the estimate of the initial character, process 700 proceeds to step 760 to determine if
another algorithm is available for adjusting. If another algorithm is available for adjusting,
process 700 repeats from step 710 and selects another license plate recognition algorithm
35  for adjusting. Otherwise, process 700 proceeds to step 410 of process 400 to adjust the
parameter of the image capturing module 150. One skilled in the art will recognize that
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algorithms to determne said |license plate nunber of said vehicle fromsaid
image; (H) validating said |icense plate nunber; (iv) determ ning
a topol ogy of said vehicle in response to a failure of validating of said

| i cense plate nunber; 10(v) determining a type of vehicle based on sal d

t opol ogMogficaidhd 'Ky@fhi' &tbBs 730 and ?40(é’rb)po%§|§Fe9nP%c@QrEF%ﬁét% i Qt{giaﬁl jtial

character of said |license plate based determ™ned type icle;
(vii) d)a88t9frige dnipalr dimsader. of fusthpd pwswo @éiacn theuehgraetpr stich |a§ecaste:ap| ate

recogni thaactal Bk (UR) Ctﬁé‘;ﬂﬂ&‘idwﬂgmlehfé%n%r{&laafh% c,ro‘?r%gigbri oL be ep 7264 1)

conducting license plate recoghition using said uralit cense plate
r ecogni RNERCAMRD CERAETS B1sBRdaei éﬁowrﬁm?@érs@ferstalam imfgei ofl 2 shaegiererOnd  sai d

I'i cansesipleati® tHaHIPRN rédoghBledndethe MBhicle is determined to bé é)’(aﬁoﬁm@éés%oﬁs}j)

estimate and _said image of said initial character;
updat i if SRAeH e é‘LWBP%ﬁe 189 Igagelobihe la*ﬁ'alstafpom@rqnt%rﬁuoﬁ yheoliceasg ofdte nreben

r esponsstbad 20064l MmitRg ch%fcte‘ﬁaéu%eeﬁ{é PRIFR @an 2a & kARae 19fheS o i ti al

character match. 2. The t hod according to claim1 wherein said step (vii)
conpr i ¥§ordgarewith sgme ef’?t}ogtm%ﬁ%oﬁff“%&‘{%“m‘ urality of algorithns;

changi ng said paraneter of said selected first one of said plur al i ty of

al g}orl t hns; 25repeat| ng steps of (viii) and (ix); and updating said
par'fmet er of |heap@er iof seavsinge o tagisgleptiar af i!wsgfpi@tpggmqrﬁm algoritbmpdase to

det er mgHjnging Reds BAbwS BsicbsRbRcANth §ﬁé. dediBEEMbodifeiy:! Ni tial character
mat ch. 3. The method according to claim1, wherein said pl urality of

algorithns include at | east 30 one selected fromthe group consisting of a

i cense plate hoc@drg@}gg RBoGhiG Aibdithma pl ate orientation and scal e
transformation a orithm a contrast enhancenment algorithm a character

segnent at i on aFgdriarfer aeenaentativarigardhimr ecognition al gorithm 4. The

metigod accor di BY EehekBeARAKREHEdbrRdhd sel ected first one of said
plurality of 35alﬁ('10r| thnms is a character recognition algorithm 5. The

met hod accor di fig Higte@rigpiation ftfsalei transtriraatierepgpithiny  conpri ses:
5. Plate localization algorithm

For a character recognition algorithm, the syntax, the background, the expected

20 character font types and the expected colour of characters can be adjusted to improve the
algorithm for determining the characters of the license plate. For a character segmentation
algorithm, the size of the filter, the number of times that filtering operation is performed for
identifying the position of each of the characters can be adjusted. For a contrast
enhancement algorithm, based on the intensity histogram distribution, the extreme bright

25  spots which can be caused by specular highlights (strong reflection from sun lights or car
headlights) can be removed. This can be done by applying an additional algorithm for
filtering out the extreme bright spots appearing in the intensity histogram distribution. For a

plate orientation & scale transformation algorithm, the thresholds for finding the correct left

and right border of the license plate can be adjusted to more accurately retrieve the region

30  of interest. For a plate localization algorithm, the position and size variations parameters
can be adjusted so that the correct peak that corresponds to the license plate in the

saliency or feature map, such as a Hough Transform Array, can be correctly identified.
One skilled in the art will recognize that the parameters to be adjusted for each of

35  the algorithms are widely known and the above has been described briefly for brevity.

Further, the number of iterations is dependent on the number of algorithms the designer of

11



selecting a second one of said plurality of algorithns; changing said
paraneter of said selected second one of said plurality of algorithns;
repeating steps of (viii) and (ix); and 5Supdating said paraneter of said
second one of said plurality of algorithnms in response to determ ning that
said e g’g%ql i I

met hodﬁgé(a:ggblr |n d%%%%%al m V\ﬂgplg%lﬁlgasiarl%&ggltggg Z‘i&?‘g{éﬁ“ﬂ% Cﬁgegf“@%tu-ﬂﬁ%

pl ural mty:recﬁftealsg@wdtu@n@né@f@t cRaeakiled 1rsét§rmhw&tremgmaegtbmabhm pk@esdes The
met hod third
one of Lo e (bl 0eBL ol IRt 5L 7B bl bk BERle FaP L B! @?ﬁh@ga@

sel ect gdogdsbes 6¢ree>@fnpéfa|mlatplimnah\¢atrpy dﬁorlmr@mawdumr:se épb@mmﬁgS@m asr
(viiki) a g i t f

bl uPal (700 o ion? PGt 4RHBI AT 062 HeRBEOITE) SouR st by B0 Bl

sai d | rggerisd fgabr@Vitsm Fudhercheg alglied inrthe @t wﬂ!8@001§hgert’eatrmuera@g@1rtu=magort o
claim r rabit o righnms is
2 cont 1 S0t Cepan ander RePghfich I 5g Wef dhpTRiCoul’ Ral sleqhe ﬂs%gcl%“'m 8
wher ei iusiespalthaugh the mpove slescrindibe clisavgses ff@umamgmeofomarsmetbrpIoajrhadmstey of

al gori ; n AP f I sai d

ol ur al Itdtay@ rf&ﬂfw’]g)'nl ?’ﬁé%g‘?e%g%ﬁ‘ﬂ@& i théaérf w?z? r&%;;ﬁfie f { E clP%ﬁ%r‘EHfgu%f’ dat i ng
saildl pademaresters r@ﬁy séfiodbe mndnfwddnecf@hgsémej pptameiristof thé sabgmqetsmﬂ;oi the
respon i . i i sal.d. i f i tial
by aCt%giret:f%dqﬁ%%%%iéq%ﬁbeﬁﬁorﬁQfggg@?{o ! gﬂ%%kmggcrf He aﬂéq@vﬁﬁsg rec%? t@éetl ot ed
f our t h dfieeerdf liecaisel plete abtagpitoh aygemst mau bse adliﬁﬁaran‘e setsi @rﬁtiatenean |aiat¢ scal e
t ransf %afgwueﬂ BRI b tne dxacl BEnGRH-UAs ARE AP of Qb 4 Her el n

step (vil
order or sequence in which the algorithms and/or the respective sub-processes are selected

15 to be adjusted are left as a design choice for the skilled in the art.

The above is a description of a manner for providing a system in a computer system
for efficiently adjusting license plate recognition algorithms. It is envisioned that those
skilled in the art can and will design alternative systems that infringe upon this invention as

20  set forth in the following claims.
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selecting a fifth one of said plurality of algorithns; changing said
paraneter of said selected fifth one of said plurality of algorithns;
repeating steps of (viii) and (ix); and 35updating said paraneter of said
fifth one of said plurality of algorithns in response to determ ning that
sai d estippt e and said image of said initial character match. 12.The
nmet hod according to claim 1l wherein said selected fifth one of said
plurality of algorithnms is a plate |ocalization algorithm 513. The net hod

accor ding toAﬁ{e@‘ndHf%?d%{YQﬁﬁiﬁfn aSIFCER% YalonFUIcr 858hicRE! ecting a sixth one

of said pluralit angi ng sald paraneter of said sel ected
si xth one of() %ﬂd'“p@ aﬁs[h@QQ/Of(ﬂﬂlﬂh‘{’ijH&?t hms; repeating steps of (viii) and

(ix)k; and (||a1:onduct| g ildéﬂgca&)!ar@r&%gﬂligﬁﬁgggtaeﬁlu%ﬁztys&'lq%%@(éfgted@% Higal d

plurality of gorit rrs I n respons termnrn |rraeand
sai d i rrdgsitiyns fndeleiniing paif lie¢rmeadate nurdet bf saldivettice fretrmmti @mwmger ding to

claim 13 Vme{!’n?lz&d%ﬂh@sé&'h@éﬂs% &%%h#m@ﬂe of said plurality of algorithns is

an image acqui sition” paranete gorithm 1515. The method according to
clai m 1 wherl®) dlelraining ¢)toralog Pseajd vabicer imi nesprpsario aufadures blaymidefings ef d

vehi cl %,g%ﬁg@b[@t%r@bérength of a bonnet of said vehicle; and
determ ning sald vehicle is a private vehicle responsive to said |ength

beilfg gr eat d¥) deignimiaing Arieehel higtabased wnvaalil obelopy obsajdwelicleehi cl e
responsive g, %@élﬁ{plhg'&gt&tlpﬁ&@gf éﬁﬁ'?n{%hglaa'ate?%'f gafdhfe@ﬁé@bgte EsgsedT&? et hod

according to cla wherein step I'ng said
out er dSleigsmingd typg of vebitlesl e with a record stored in a rredl umto determ ne

sai d vehi cl @y fj¥RRusting a parameter of said one of said plurality of license plate recognition
algorithms for conducting license plate recognition;

15 (viii) conducting license plate recognition using said plurality of license plate
recognition algorithms to obtain an image of said initial character of said license plate
number of said vehicle;

(ix) comparing said estimate and said image of said initial character; and
(x) updating said parameter of said one of said plurality of algorithms in response to

20  determining that said estimate and said image of said initial character match.

2. The method according to claim 1 wherein said step (vii) comprises:
selecting a first one of said plurality of algorithms;
changing said parameter of said selected first one of said plurality of algorithms:;
25 repeating steps of {viii) and (ix); and
updating said parameter of said first one of said plurality of algorithms in response to

determining that said estimate and said image of said initial character match.

3. The method according to claim 1, wherein said plurality of algorithms include at least
30 one selected from the group consisting of a license plate localization algorithm, a plate
orientation and scale transformation algorithm, a contrast enhancement algorithm, a

character segmentation algorithm, and a character recognition algorithm.

4, The method according to claim 2 wherein said selected first one of said plurality of

35 algorithms is a character recognition algorithm.,

13



17. The method according to claim1 wherein step (iii) conprises:

determ ning a figure based on the characters other than said initial and
the |l ast character of said |license plate nunber; and verifying said
determ ned figure corresponds to said | ast character. 18. The net hod

accor diglg toﬂ@;ﬁbt’ﬁb&aﬁéﬁr&:}ﬂ@% EIQWPQ'V\?"HeFQn sgie %d?vm rpgrsggnd' tion of a
surroundi ng envi ronment a paraneter of an inage

capt uring mﬁﬁﬁcén%a§éﬁoﬂﬂpf§a¢f(§ami@fﬁhﬁywéélg@ﬁﬂim9t| on of said surrounding
envi ronment .1 8qind e R NAGeAGERAAL AL '

assi gni ng anC es?ma \ rﬂ% a SeconddDI Eﬂar a%sgéﬁgggnégfgg :b@g%@ggp{,gémﬂg,s
response to Féé%%mmsﬁﬁm@fé‘é'i dngypg avtl vehicle is a speC| fic type of vehicle;
congucting |Jeeies sBlAberrRAGIB! ShRNsUsIRdonald! Dl rhﬁ%&f alob RSPl at e
recognition algorithns fromsaid I mage to determne ‘an gt 'said"second
char act'8¥pasre safefermigagdeatspidastimalmprdt said insageiohsald ioltiet character matopar i ng
said i nage of said second character and said estimate of said second

character; and updati ng said paraneter of said one of said
pl ural i%y ofThglrgethpd ﬁﬁ@orﬁwg e sisén Sewhareictadt peledtag seennd wwi of Saithglerabify sai d

second &Qg@ﬁ&%,sg%a%g s@&ﬁxbﬂ%&@n o os@hd second 1Ocharacter match. 20.

The nmet hod according to claim 19 wherein said specific type of vehicle is a
tadf. 21. A systemfor determining a |license plate nunber of a vehicle:

15ci reyl try 6RheEYE §6d-@ng Hélﬁfﬁ %eié?@gt]%g?vn)%@h & cl e;

circuitry configured to conduct |icense te’recognition using a plurality
of license pekc nQ‘éé‘b@rﬁ%@ﬁaﬁlF@lé)'ﬁlifvmﬁlgpﬁfhm ermne said |license plate

nunber of S%Qngﬁggﬁgﬁbgﬂ%ﬁm@d BY8ed m.rp%btorréa.agmra:g%ﬁgﬂ&ﬂh%J'date

said |icense Ocircuitry configure opol ogy
of said vehlr@%ﬁfiﬁﬁ Smﬁéh@éaﬂé (#).feadll ure of validating of said |icense

pl a5e numbernyating said parameter of said third one of said plurality of algorithms in response

to determining that said estimate and said image of said initial character match.

8. The method according to claim 7 wherein said selected third one of said plurality of

algorithms is a contrast enhancement algorithm.

20
9. The method according to claim 8 wherein step (vii) comprises:
selecting a fourth one of said plurality of algorithms;
changing said parameter of said selected fourth one of said plurality of algorithms;
repeating steps of (viii) and (ix); and
25 updating said parameter of said fourth one of said plurality of algorithms in response
to determining that said estimate and said image of said initial character match.
10. The method according to claim 9 wherein said selected fourth one of said plurality of
algorithms is a plate orientation and scale transformation algorithm.
30
11. The method according to claim 10 wherein step (vii) comprises:
selecting a fifth one of said plurality of algorithms;
changing said parameter of said selected fifth one of said plurality of algorithms;
repeating steps of (viii) and (ix); and
35 updating said parameter of said fifth one of said plurality of algorithms in response to

determining that said estimate and said image of said initial character match.
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circuitry configured to determ ne a type of vehicle based on said topol ogy
of said vehicle; circuitry configured to assign an estimte of
an initial character of said |icense plate 25based on the determ ned type
of vehicle; circuitry configured to adjust one of said plurality of
|l icense plate recognition algorithnms for conducting license plate
recognition fromsaid inage; circuitry configured to conduct
| i censeldl at Bhea wethgdiaccoidingsto ritpindl Tdvipdrainadaiid yeledted fitte npe opbait @luraldyghi ti on
al gorit it 1 OF 6L i Lerm ne an inmage of said initial character
300f sa#@‘%ceh@siﬁ%%alkggﬁgn rg?ig%#tﬁ@ai d vehicle; circuitry configured to
conpare said image and said estimate of said initial character; and
cirguityy copfd guis i ATEtSr iRt I ne of said plurality
of a%l gorithmns 6‘: n {egﬁgﬁ%‘gﬂggé g'é"?‘iﬂ?n“ﬁ}%ﬁg t%gt(VIggPﬁ‘%?igr%sge and said estimate
of said i nityeigctisggersatmonepf sad phrality Falgorifamsyst em according to claim 21
wher ei n sai dghhgHishiay I Jy U j .Sa| ral ity of
al gorithns corrprE’i gé’é{d %a?%ﬁéeleg%&gdo%ﬁ?ggé g((s’j&ht%?ésglsgigbteplgia#@?gtgig%h@nﬁs:’ sai d
plurality ofrea¢ajwistenssof (vii) and (ix). and circuitry configured to change a
par anet er of I i ; 0 i Lty I ;
circuitry courﬁf% ?{giﬁg gﬁh?’ %Pa?g%%i)f)@gasmg?ﬁmc%ezﬁﬁ %r'd;blléfjaﬂw %fuar@%n?@g gﬁé&hgge
| i dénsdogereinnecibghsaid eslinale dod eridiimegs af shidl mitipe clfrastar chatahi t i al
character, conpare said inage and said estimate of said initial character;
and circuitry configured to update said paraneter of said
sel ect €d f i rEe wakodRceHiity 10 plim 4B yren saillgefdctdunsxth opg of FHid phyateat
accor difjghk | rﬁh% aj i | ity of algorithms include at
| east oa{r%rsﬁpggtaéedl #8%%@%‘%’?85%%5%5@0?%@ of a license plate
local i zation algorithm a plate orientation and scale transformation
al ggri tfam arr%%&{hﬁétacéd‘r@ﬁa?@ﬁﬁmﬁ 1 APk %Qg‘(ivﬁﬁ&rﬁ&@e@“ er segmentation
al gorithm and a character“recognition algorithm

determining an outer shape of said vehicle;

determining a length of a bonnet of said vehicle; and
determining said vehicle is a private vehicle responsive to said length being greater
than a threshold and said vehicle is a goods vehicle responsive to said length being less
20 than said threshold.

16. The method according to claim 15 wherein step (v) comprises:
comparing said outer shape of said vehicle with a record stored in a medium to

determine said vehicle type.

25
17. The method according to claim 1 wherein step (iii} comprises:
determining a figure based on the characters other than said initial and the last
character of said license plate number; and
verifying said determined figure corresponds to said last character.
30
18. The method according fo claim 1 further comprising:
determining a condition of a surrounding environment; and
adjusting a parameter of an image capturing module based on said determined
condition of said surrounding environment.
35

19. The method according to claim 1 further comprising:

15



24. The system according to claim 22 wherein said selected first one of
said plurality of algorithns is a character recognition algorithm 2025. The
system according to claim22 wherein said circuitry configured to adj ust
said one of said plurality of algorithns conprises: circuitry configured to

sel ect a secaiRthniea®lfestabe & é‘rs@bérﬁcycl’i’efraé‘tleggf 5hBMRense plate 1rP¥éf's%Hh§J Yo

configured to chang%e a paraneter of said sel ected second one sal d
pl ur al i 18/°8HNRY §BIF| W?n%f vebiste; ip g pepijc byeRMf Yelvee: to reapply said circuitry

confi gured t@n@@&%ﬁkehé&ﬁ!&&?ré&b@&uﬁoﬁ B6iAgRkald ﬂQra‘ilf?f Setendd &Eté@cg%a.g@ge of

said initial character, conpare said inmage and sard estimate
i ni tial2lQHAREE frem saigimage to determingpp INagcoit saiiFeepnd ehasgter of saiddicpescanet er

of sai diseleaiedoseidpshigee of said plurality of algorithnms. 30 26. The
systemaccording to claim25 wherein said sel ected second one of said

plurality alGoRARgsAdsMmpoerelraid spcasdgiiemaen o atig@stimata of said sependsyst em
accor dighg@rdcerchdl m 26 wherein said circuitry configured to adjust said
350ne of said plurality of algorithns conprises:. circuitry configured to

sel ect a t hifPg2tnge s %a&@raeﬁﬁmféﬁidtwopf %ﬁl@cwtir@lﬁwf algorithms ircrqspanse o

confi glﬂe@é}nﬁ!ﬂnér‘mdlgs%malr%eaﬂﬁéﬁﬂ stakoﬁ@cﬂar@edee%@%aw'egﬂn&@eof%auf%bgond

pIurallty of orithns circuitry configured to reapply said

ci rlui tcthﬁra(%?r‘ifm ¢h-ed to conduct Iicense plate recognition to determne said
i mage of said initial charact er, conpare said inmge and said Sestimate of
said injtial_character, circuitry configured to update said

par anet®r of @dﬂ%ﬁhg‘éﬁé‘&r@agﬁ%iﬂ?ﬁ‘ 6%é’hﬁfe'%§ﬁ*€lsﬂ$%fﬂcaWP@ of whicke 5o fewhns. 28.
The system according to claim 27 wherein said selected third one of said
plurality of 10algorithns i s a contrast enhancement algorithm 29. The
syst em&ccor PR &rdelarminss akernsemaandmérr @ Yahjcleionf i gured to adj ust

saitd one of cwaiitly Bbafigatdd % RbuRd 995hidY S GRIMIHIGES:
circuitry configured to conduct license plate recognition using a plurality of license
plate recognition algorithms to determine said license plate number of said vehicle from said
image;
circuitry configured to validate said license plate number:
20 circuitry configured to determine a topology of said vehicle in response to a failure of
validating of said license plate number;
circuitry configured to determine a type of vehicle based on said topology of said
vehicle;
circuitry configured to assign an estimate of an initial character of said license plate
25  based on the determined type of vehicle;
circuitry configured to adjust one of said plurality of license plate recognition
algorithms for conducting license plate recognition from said image;
circuitry configured to conduct license plate recognition using said plurality of license
plate recognition algorithms from said image to determine an image of said initial character
30  of said license plate number of said vehicle;
circuitry configured to compare said image and said estimate of said initial character:
and
circuitry configured to update said parameter of said one of said plurality of
algorithms in response to determining that said image and said estimate of said initial
35  character maich.
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circuitry configured to select a fourth one of said plurality of

al gorithns; 15circuitry configured to change a paraneter of said selected
fourth one of said plurality of algorithnmns; circuitry configured to
reapply said circuitry configured to conduct |icense plate recognition to

d : id
ot mat 2 of Wi of ST Lo elto; dail] 21 WeROB SR or PRI R BRie ol PR B o
sai d paraméseid ﬂhira@apﬂaigemtbmsemrrfpoaes h one of said plurality of algorithns.
30. The system, %%8 @Ju‘? {Qose?éc?hﬂs%%n%‘@?éﬁhgiuﬁ oisaef{;ﬁ'gﬁrgg fourth one of

said plurality o € orl nta scCal e
t ransf or mat iayauitly @onﬁlgunm tpghange .a ﬂ'&temsgmtoéﬁaldcsetactbdrfgstt anecdfadaid Bil0ralher ei n
sal rrtél bhifkconfigured to adjust said one of said plurality of

orlt corrpr‘l ses: circuitry configured to select a fifth one of said
pI ur al ity ofciraligpréanfigwed to reapply said omsmimutqnfngwedfiogmreidmt dncemangetea

par amet gL, o tuoﬁ%%eﬁa‘ﬂn et &by i %/ehofO&? Hitiaf Bh&taPlel " ) pta¥e g%ﬂflmgég%h E[EB

ci rcui trycontigured o reapp sa| circurtry con I'gur e
| i cens@Sbrhﬁat%Jerecbgimwmi'qut&r, gat ermine said image of said initial

character, %ﬂ%%gclo?wﬁ%lﬁjreb%g@pc%@ SR 9?%%&%&{;@99& SALded %% ﬁeogp%r aeter;

and rtry c Gred Es e sal parane SAld
selléct edrélity phalgadthos. sai d 35pl uraI ity of aI gorithms. 32. The system
according to claim 31 wherein said selected fifth one of said plurality of
algorithns is a plate localization algorithm 33. The system according to
cl ai m 22. whdihei systam ciccondigi tor glaigof i ghereth said gdjratly o algbrBione irofudeaatd

plural hd bt 8F1e @élg&% tf#&ﬁ?thg%%)dd éo%%isting of a license plate localization algorithm, a plate
orientation and scale transformation algorithm, a contrast enhancement algorithm, a

15 character segmentation algorithm, and a character recognition algorithm.

24, The system according to claim 22 wherein said selected first one of said plurality of

algorithms is a character recognition algorithm.

20 25, The system according to claim 22 wherein said circuitry configured to adjust said

one of said plurality of algorithms comprises:

circuitry configured to select a second one of said plurality of algorithms;

circuitry configured to change a parameter of said selected second one of said
plurality of algorithms;

25 circuitry configured to reapply said circuitry configured to conduct license plate
recognition to determine said image of said initial character, compare said image and said
estimate of said initial character; and

circuitry configured to update said parameter of said selected second one of said
plurality of algorithms.

30
26. The system according to ¢laim 25 wherein said selected second one of said plurality

algorithms is a character segmentation algorithm.
27. The system according fo claim 26 wherein said circuitry configured to adjust said

35  one of said plurality of algorithms comprises:

circuitry configured to select a third one of said plurality of algorithms;
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circuitry configured to select a sixth one of said plurality of algorithns;
circuitry configured to change a paraneter of said selected sixth one of
said plurality of algorithnmns; circuitry configured to reapply
said circuitry configured to conduct |icense plate 10recognition to

det erm ne S%Mﬂ%‘%f@imé% ehdraktd ﬁéraﬁﬁ@%rr REESH ’seféeféealﬁ@d Sad g %MEEIF ﬂg sai d
estimate of said'initial character; cuitry con

updat e ¥ PUPEnet er of said sel ect ed si xth one of sai d plurality of

al gori t hms. ééﬁﬁangﬁlf@M%e{H ?eca%ﬁfydbélg &x‘euffrlyaécmﬂagrewnﬁar ELRRldeng! fElsd

si xth one of sai lurality of al'gori S an”1I mage acqui sition Al anet er
al gor i t!RRPINItEM tOﬂ?éergyfﬁ W&Bé% G?ﬁ@d ﬂfbtlaélcﬁﬁr@ﬁ@;[- Goerese ﬁa@amgelandmatd y

confsl W ifhatPolliEntiaNghafadtdPeh®gdy of said vehicle conprises: 20circuitry

configured to determ ne an outer shape of said vehicle; circuitry
confi gur ed t%rca@ﬁ/ewﬂaérepfthuwé%us\aidcp@r@ﬁfa“fgu@fasau@rﬁeémt%ﬂ thos ofe Shisaid
vehi cl &ig1it) o€ 8RBEHhnRNd circuitry configured to determ ne said

vehicle is a private vehicle responsive to said I ength being greater than a
t hreshold and said vehicle is a goods vehicle responsive to said 25l ength

bei ng Igss tﬁ%y%fén@a&@r&ﬁ?% gam?‘@? w-ﬁla?e|r§¥§|5%@]e%ﬁ39qwﬁt? BRe Bp?ﬁéi glu?f% @5?” cle

wherein said circuitry con ured to determne a topology o

corffr i sagarithms s a contrast %ﬁﬂf’@ﬁ@fﬂﬁv algmfthrgur ed to conpare sai d outer shape of
said vehicle with a record stored 30in a nediumto determ ne said vehicle
type. 37. The systemaccording to claim?21 wherein said circuitry

confi gitfed tidevaisiararEecading i @aims a8 wharan saitheircugongmfigesd to adjust said

circui tdng d;gg,ﬁlgﬂyéﬁgofgggg,%@,@%%r@eg| gure based on the characters other
than a | ast
circuitry configured to select a fourth one of said plurality of algorithms:

15 circuitry configured to change a parameter of said selected fourth one of said
plurality of algorithms;
circuitry configured to reapply said circuitry configured to conduct license plate
recognition to determine said image of said initial character, compare said image and said
estimate of said initial character; and
20 circuitry configured to update said parameter of said selected fourth one of said
plurality of algorithms.

30. The system according to claim 29 wherein said selected fourth one of said plurality
of algorithms is a plate orientation and scale transformation algorithm.
25
31. The system according to claim 30 wherein said circuitry configured to adjust said
one of said plurality of algorithms comprises:
circuitry configured to select a fifth one of said plurality of algorithms;
circuitry configured to change a parameter of said selected fifth one of said plurality
30  of algorithms;
circuitry configured to reapply said circuitry configured to conduct license plate
recognition to determine said image of said initial character, compare said image and said
estimate of said initial character; and
circuitry configured fo update said parameter of said selected fifth one of said
35  plurality of algorithms.
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35character of said |icense plate nunber; and circuitry configured
to verify said determned figure corresponds to said | ast character. 38.
The system according to claim?21 further conprising: 5circuitry configured
to determine a condition of a surroundi ng environnment; and circuitry

configused t ' [ : ’ A JPYS, yHg I on
said detérmﬁqe%g}&%ia??%gmgﬁé gal .%guﬂeéﬁﬂ |ang e%@?@gﬁn%ﬁ?(ﬂg%g p%%ﬂgggtem
accor di#geritome lissd platetiotalizetimr algoitpmi si ng: 10circuitry configured to assign
an estimate of a second character of said license plate in response to
determ ning said type of vehicle is a specific type of vehicle;

ci rcui t3% colffs gypterd acgogingdigetiaim dandergh sl ciemiigneenifignragsionardisdi sid

pl usal idy Ssald H&1EE PLALRH c&g@'- Lon algorithnms fromsaid image to

det erm ne ar?éi rﬁﬁage fo sglt)ﬁt é@con .r%%gr acter of said license plate nunber of
sai d vehi cl ecircuigyiconiigureq toceaigdt gundie one otemip alueliyadfdlgarsiyes;of sai d second
character ang..s@l | f i e : Leuitry
configured to Cup g:to g@é?@*";ﬁ%& é{% e%r%rﬁggg%g%ﬁéggkééasfxg{]grf%?%ﬁ’q {/)l%(})%lgt\s}J

al gor i tdi@gorifimssponse to determning that said i mage of said second

character a |, d.£5L 1, |t i d.;s5ec chal: r N : e
Cyat om accordina t e APAE, Goiapll d SO ARBE Bl SRedtd ol

t axi0. 4ecogmitionsto aletdravnedeaie imags plgsald ifited wherapleat @rmand enidofmage wotliseide: a
pr ocessigNgh s ioziﬁhiﬁﬁcfﬁa%érogx?dfor directing a processing unit to: acquire
an i mage ofal sai% vehi cl e, "conduct license plate recognition using a
plural ity ofcichitgmesafigirad dor esiaémiseidoparamgtari ofhsmid tselegtade simihnens af dald cense

pl at e phigsahfhevehicle fromsaid image, validate said |icense plate
nunber %g%@gtoer %ﬁﬁt'gﬁug. t opol ogy of said vehicle in response to a failure of

val i dati ng of
15 34. The system according {o claim 33 wherein said selected sixth one of said plurality of

algorithms is an image acquisition parameter algorithm.

35. The system according to claim 21 wherein said circuitry configured to determine a
topology of said vehicle comprises:
20 circuitry configured to determine an outer shape of said vehicle;
circuitry configured to determine if a specific configuration on a top of said vehicle is
present; and
circuitry configured to determine said vehicle is a private vehicle responsive to said
length being greater than a threshold and said vehicle is a goods vehicle responsive to said
25  length being less than said threshold

36. The system according to claim 35 wherein said circuitry configured to determine a
topology of said vehicle comprises:
circuitry configured to compare said outer shape of said vehicle with a record stored

30  ina medium to determine said vehicle type.

37. The system according to claim 21 wherein said circuitry configured to validate said
license plate number comprises:
circuitry configured to determine a figure based on the characters other than a last

35 character of said license plate number; and
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said license plate nunber, determ ne a type of vehicle based on said

t opol ogy of said vehicle, assign an estimate of an initial character
of said license plate based on the determ ned type of vehicle, 35adjust a
parameter of said one of said plurality of license plate recognition

al gori thme forugondyuaiung b aRRge s@ldatd%terrﬁmgnh% rgncorres ond Eongyc

license plate recognition using said pluralit Llé ?at e recognl tion
al gori tHRE%EY- obtain an i mage of said initial char acter of said |icense

pl ate nunber of said vehicle, conpare said estimte and said i nage of said
initial character, Supdate said paranmeter of said one of said plurality of
al gori t¥hs i Therysisonaecording faclalet 21 frthpnepreprisingsai d estimate and said i mage
of gaid ini tdlr%hlt&f&@ﬁ?crﬁﬁ'@tf o B &Thindd oﬁdlgﬁ)déf% élﬁ%@ﬁ?% ehylr%&tpgrﬁcess' ng
unit that stores’ sai nstructions Irecting sal processing unit

1042. The systreHindcepligiredtorasijvatian s rrrampler ef an isaae dapsiringanddste baseddjrust

sai d_ongicder&ifledbitidhlon'ef sals BB GBRVEARRAL Ses: [ nstruct fons for
directing a processing unit to: select a first one of said plurality of

al gorithnms; change a paraneter of said selected first one of said plurality
of al 9gig ¢ N sydfenf SRBRING R Geifr fubfibi Ofifrisconduct 1 cense pl at e
recognition to determne sald 1nmage of said inrtial character, conpare said
i tdfe and sdirEUIEY CPRfgUEeDTo argic mestingte @haﬁa@qr@rchamrlméatdélcsmajpiate

par ametiefespbnslotdGhfibG Saili iyt 988 Rfis 83beciRd al gori t his.

2043. Trfle e'st?s?emoaccor di n§ E Jp%o C lvﬁe?e?‘n {ggegw%@él ity of algorithns
i ncl ude at |cEaditry sARficsEd @tf@ﬂdﬁﬂ@fdﬁ@fﬂﬁ@eﬁf@tﬁda@%wglL§tﬂQrﬁt§'®iﬁ'“@'¢Mleén@@epl ate
| ocal i 2k AR AV LIYBitrhP hRRE Qi an 10 AR Bheintd NS AIRLLAL,

al gorithm a contrast” enhancenent a r|t m a character segnenta |on

al gor i thajacten@f spie Hesngetndate ﬂé@@ghﬁfﬁaﬁh\/%l%rl thm 2544. The system accordi ng
to4glaim42 c%ﬁfr?'dbnﬁﬁurgdst%l F&'F»Séjref L4i¢tim3PE &' s foBhd RbtdYerOnflsgRr i thms

is a character recognftion algorit
estimate of said second character and

circuitry configured to update said parameter of said one of said plurality of
algorithms in response to determining that said image of said second character and said

estimate of said second character match.

20
40. The system according to claim 39 wherein said specific type of vehicle is a taxi.
41. A system for determining a license plate number of a vehicle:
a processing unit;
25 instructions for directing a processing unit to:
acquire an image of said vehicle,
conduct license plate recognition using a plurality of license plate recognition
algorithms to determine said license plate number of said vehicle from said image,
validate said license plate number,
30 determine a topology of said vehicle in response to a failure of validating of
said license plate number,
determine a type of vehicle based on said topology of said vehicle,
assign an estimate of an initial character of said license plate based on the
determined type of vehicle,
35 adjust a parameter of said one of said plurality of license plate recognition

algorithms for conducting license plate recognition,

20



45. The system according to claim42 wherein said instruction to adjust said
one of said plurality of algorithnms conprises: 30instructions for directing
a processing unit to: select a second one of said plurality of algorithns;
change a paraneter of said selected second one of said plurality of

al gorithns; ; p Lo st i QR ndyct,_li.ce pl ate
regogni tion to de%ogp umotn(gces%i%ds%g? .sn%g%ggdg saulgg]%i g}?'ta [ gﬁjr%@a&gc@%%r{sgpg%gear e
said i mage dREcHuian algeithesdoosbiainian imaad af saifdnitial eraracierdof said licensgpdat e
sai d_par amet@si. fntRt g S6b 64lig@d second one of said plurality of algorithns.
46. The systemaccording to claim45 wherein said sel ected second one of
said plurality Satguare hag estmatectindraait eragsefseidtivitdlchamictpor i t hm 47, The
System acoor d N Ul SpaRNS! 1 AEaIdol 58 PUEIOR Aot S] rbiene ©f
said plurality of ‘algorithns conprises: instructions fo irecting a
processi ng Uhideter@inngnibal eaid estimaip edd orid ivhge af ehig Inltichbhargctef matdgoand hs;
change a parARRueS redlaS8iy Sfd BcESkitd LR #RRS RS §§i‘dq{\§|'dﬁi8rlné Fof cﬁrfea{:ting

al gori t hns; . repeat “sard 1 nstructions to conduc I cense plate _

r ecogniSRIGRTOEERSst Wit ne said i nage of said initial character, conpare said
image and said estimate of said initial character; and 15update said
paranmeter of said selected third one of said plurality of algorithms. 48.
ThéOsy<em ddecvaieipatw@rdinainsiaim dhatherain saif dngielcéot odadjdst sdidome dfsaghi d

pl ur al igia®f of algorithms comprises:
instructions for directing a processing unit to:
select a first one of said plurality of algorithms;
change a parameter of said selected first one of said plurality of algorithms:
15 repeat said instructions to conduct license plate recognition to determine said
image of said initial character, compare said image and said estimate of said initial
character; and

update said parameter of said selected first one of said plurality of algorithms.

20 43 The system according to claim 41, wherein said plurality of algorithms include at
least one selected from the group consisting of a license plate localization algorithm, a plate
orientation and scale transformation algorithm, a contrast enhancement algorithm, a

character segmentation algorithm, and a character recognition algorithm.

25 44, The system according to claim 42 wherein said selected tirst one of said plurality of

algorithms is a character recognition algorithm.

45, The system according to claim 42 wherein said instruction to adjust said one of said
plurality of algorithms comprises:
30 instructions for directing a processing unit to:
select a second one of said plurality of aigorithms;
change a parameter of said selected second one of said plurality of
algorithms;
repeat said instructions to conduct license plate recognition to determine said
35 image of said initial character, compare said image and said estimate of said initial

character; and
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algorithns is a contrast enhancenent algorithm 20 49. The system
according to claim48 wherein said instruction to adjust said one of said
plurality of algorithms conprises: instructions for directing a processing
unit to: select a fourth one of said plurality of algorithns; 25change a

paraneter of sai %ﬁot%keegaﬁdgggwegé} 018, saaldy RlupAd io%é &fs&ggggiagjgﬁﬁf

repeat said instr ions to conduct |1 cense plate recognitio term ne
sai d i mage oflg@dh@si nitial character, conpare said i mage and said estinmate
of said initial character; and updat e sai d paraneter of
said selected fourth one of said plurality of 30algorithms. 50. The system
accor dify t ol Msiagcetdingtinciaiat 45 wékeain ealdfsolgrteh senendénsafl shippluradity ty of

al ggri teﬁé@ritﬁrﬁs% Qkﬁé@%}@éméﬁ%t%ﬂ ) itmal e transformation al gorithm

3551. The  system according to clarm erein said instruction to adjust
said one of said plurality of algorithnms conprises: instructions for

directi a ] I o Lt i | 1:ty. of

al Gor 1 this, Tkaneers editihy id Baint 8 Serdh bl oo SR PSR 1y
of al gdtiraliiref algepibats oogindisesist ructi ons to conduct |icense plate
recognition iﬁﬂr&%%f@r Hﬁeéiﬁggﬁbé@gﬁggjniﬁ&i dinitial character, conpare

said image and sai d esti nat saidiinitial character; and update said
pariimet er of sai cbeirst adiietorts dftshidarlerably of alogritimsr al i ty of al gorit hns.

change a parameter of said selected third one of said plurality of algorithms;
repeat said instructions o conduct license plate recognition to determine said
image of said inilial character, compare said image and said estimate of said initial
character; and
15 update said parameter of said selected third one of said plurality of
algorithms.

48, The system according to claim 47 wherein said selected third one of said plurality of
algorithms is a contrast enhancement algorithm.
20
49, The system according to claim 48 wherein said instruction to adjust said one of said
plurality of algorithms comprises:
instructions for directing a processing unit to:
select a fourth one of said plurality of algorithms;
25 change a parameter of said selected fourth one of said plurality of algorithms;
repeat said instructions o conduct license plate recognition to determine said
image of said initial character, compare said image and said estimate of said initial
character; and
update said parameter of said selected fourth one of said plurality of
30 algorithms.

50. The system according to claim 49 wherein said selected fourth one of said plurality

of algorithms is a plate orientation and scale transformation algorithm.

35 51, The system according to claim 49 wherein said instruction to adjust said one of said

plurality of algerithms comprises:
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52. The system according to claim51 wherein said selected fifth one of
said plurality of 10algorithns is a plate localization algorithm 53. The
system according to claim52 wherein said instruction to adjust said one of
said plurality of algorithms conprises: instructions for directing a

processi ng URsfkudiBns ﬁa'éa@é&% aaprgbé‘stsn\ ap t9f said plurality of algorithns;
change a parameter of said Sel ected SIXth one of said plurality of

al gorit hns; selegt gjiEthtong £f gaif wtralify of daerithsconduct |icense plate
recogni tion to defingk %%éﬁh&e?%% %teé@a Bitth Bhd b%a;&Br@Fﬁﬁiﬁa’z Fpare said

i mge and said estimate of said initial character; and ate sal d
paramet er of sai deBedls@ickiRsE GHoRs IneongrctdisepsepplateaRFagnition taldgtwmmmsd 54.

The ssystem G%PEQif@QldttﬁmQI' Mo, Whap&ensSRInth el g esiinth (ﬂ%%l(ﬁlt’lliégl d

plurality of algorithnms is an |mage acqui sition paraneter algorit
55. The syst Sradored ng to claim4l wherein said instruction to determ ne

a topol ogy of saighdu@hii BafedBEr i85 deMtd R SHSoff fd hrraﬁtgtdfgggzifrlerm e

processing unit to: determne an outer shape of sai
if a specific configuration on a top of said vehicle |s present, and

determape safib Ael® Ea@cdr&n@ t@(:!a}fﬁ%‘? Mﬁ’éﬂélﬁlsﬁrdré‘e?&‘?&?hfmaoﬁ@gf Giglsugéo]ﬁ}} Br bei ng

greater than a_ threshol said vehicle is a goods vehi nsive to
sai'd I@r‘l@qfﬁh’ﬂ%isr@pip@slgc%"ﬁﬁwns%l%f'th‘ﬁr eshol d. 3556. The system according to
claim 55 wherein said instruction to determne a topology of said vehicle

conprises instruction for directi ng sai d processing unit to:
53.  The system according to claim 52 wherein said instruction to adjust said one of said

plurality of algorithms comprises:
instructions for directing a processing unit to:
15 select a sixth one of said plurality of algorithms;
change a parameter of said selected sixth one of said plurality of algorithms;
repeat said instructions to conduct license plate recognition to determine said
image of said initial character, compare said image and said estimate of said initial
character; and
20 update said parameter of said selected sixth one of said plurality of

algorithms.

54, The system according to claim 53 wherein said selected sixth one of said plurality of
algorithms is an image acquisition parameter algorithm.
25
55. The system according to claim 41 wherein said instruction to determine a topology
of said vehicle comprises:
instructions for directing said processing unit to:
determine an outer shape of said vehicle,
30 determine if a specific configuration on a top of said vehicle is present, and
determine said vehicle is a private vehicle responsive to said length being
greater than a threshold and said vehicle is a goods vehicle responsive to said

length being less than said threshold.

35  56. The system according to claim 55 wherein said instruction to determine a topology

of said vehicle comprises instruction for directing said processing unit to:
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conpare said outer shape of said vehicle with a record stored in a nedium
to determne said vehicle type. 57. The system according to claim41l wherein
said instruction to validate said |icense 5plate nunber conprises
instructions for direction said processing unit to: determ ne a

figure base t Last_char er . of i.d _1icense
pl at e nunbe(rjc;O r?tég\%gﬁﬁ 9t%g§'|ﬁéa%g)ﬁ regr‘%k;ll %Qﬁa?%’hhré %egtr)‘?de%%éend(’j'sn oﬁ@g‘lﬂ@ *Oast
char actastermiibsaid mehiglg dyrem according to claim 41 further conprising
instructions for direction said processing unit to: determne a condition
of a surroundi ng environnent; and adjusting a paraneter of an inage
capt uriffg nothd systers edcodingdb dlalmt €1 whaesth saiddinstiugtiomto saliddtes said diceckieng
envizr o ..Lhe . j . Lm.41.further conprising
st g nuper odfprsER A e BE SR byl it ML TP
estimat e of deteetmne tduue detsed af theachbrbitesnsthepltbdre ai last esgpactse of aid

det er mnipng Sl fyRe iy vehicle is a specific type of vehicle; 20conduct
| i cense plate recogni'tion using said plurality of license plate recognition

al gorithns fueoin sed detemaiged figurdepaespands dmsaidbegé clodrastar.d second char act er

of said license plate nunber of said vehicle; conpare said i mage of
sai d second character and said estimate of said second character; and
25Updata8. saithepsystaretaecordingdaiakhinng bithsacomptisinginstryctohs gbgdirédiihnsaidn
respon i.ning that said i rage of said second character and said
esti rrafpgo%gsggitughgaécond character match. 60. The system according to claim
59 wherei n swieimgpee conditianygie froveting leevireinzert;aaad. 30

adjusting a parameter of an image capturing module based on said determined
condition of said surrounding environment.

15
59. The system according to claim 41 further comprising instructions for direction said
processing unit to:

assign an estimate of a second character of said license plate in response to
determining said type of vehicle is a specific type of vehicle;

20 conduct license plate recognition using said plurality of license plate recognition
algorithms from said image to determine an image of said second character of said license
plate number of said vehicle;

compare said image of said second character and said estimate of said second
character; and

25 update said parameter of said one of said plurality of algorithms in response to
determining that said image of said second character and said estimate of said second

character match.

60. The system according to claim 59 wherein said specific type of vehicle is a taxi.
30
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