A Met hod And System For Network Based Automatic And Interactive
I nspection O Vehicles Field of Invention 5The instant invention
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25  (GB2249690 proposed to ‘image the underside of a vehicle using a TV monitor connected to a
camera set info a pit or mounted in a hump in the road over which the vehicle travels’ with a wide
angle camera which produces line or strip outputs as the vehicle moves over the hump.

GB2258321 proposed fo use a line-scan camera looking up at the vehicle surface through a mirror

30  inorder to reduce the height of the underground unit.

Certain companies also supply a video based viewing system which consist of four or more
cameras arranged transversely, while certain other companies offer systems which try to provide
an image of the underside through use of camera equipped with wide-angle lens.
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35 However, all the above systens have nultiple di sadvantages in
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25

Objectives and Summary of the invention

It is an object of the instant invention to obviate the above drawbacks and provide a method and
system for network based automatic and interactive inspection of vehicles.

30
It is another object of the instant invention to provide a composite image and video, if required, of

the vehicle which captures every portion of the vehicle.

It is yet another object of the instant invention to automatically adjust the intensity and improve the

35  resolution of the captured image.



The instant invention provides a nethod for network based automatic
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35  locations, automatically adjusting the intensity and contrast for improving the visual clarity of the



Figure 2 describes the nultiuser architecture of the system 10
Figure 3 shows the top view of the vehicle detection system Figure 4
descri bes the nethod of the invention by a flowhart. 15Figure 5
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Det ai | ed description of the drawi ngs The instant system can be

di vi ded i gt OBFiQH@&rig’Jntozﬂlégmoﬂpﬁlﬂﬁtd%dggn and i magi ng system (V),

30conputi ng neans (

Figure 1 relates to the overview of the components of the vehicle detection system.

Figure 2 describes the multiuser architecture of the system,

10
Figure 3 shows the top view of the vehicle detection system.

Fiéure 4 describes the method of the invention by a flowchart.

15 Figure 5 shows the various locations of a vehicle at for which time instants of entryexit are

detected.
Figure 6 shows a calibrat_ed i_mag_e created from uncalibrated image.

20  Figure7 éhows the imaée being divided into local sub images for automatic adjustment.
Figure 8 shows the current image comparison result.

Figure 9 shows a computing system.
25 ‘
Detailed description of the drawings

The instant system can be divided into three parts
- vehicle detection and imaging system (V),
30 - computing means (C), and
- transmission means for communicating between the above two.

An overview of the vehicle detection system Is described in figure 1. It houses a plurality of
cameras for imaging the vehicle surface. These cameras are covered for protection (10), There is a
35 - slit covered by a transparent sheet (11) over the camera, so as to enable it to capture the image.



transm ssion neans for comuni cating between the above two. An
overvi ew of the vehicle detection systemis described in figure 1. It
houses a plurality of caneras for imaging the vehicle surface. These
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sensors,
proxnmity 5ensors, sonar or ultrasound sensors, laser rangefinders, infra-red sensors, efc.

The sensors detect the arrival of the vehicle and initiate the vehicle detection system. They also
detect the location of the vehicle at various time instants, using which the images captured by the

25  cameras, are calibrated and a composite image is formed. The sensors also detect the exit of the
vehicle to deactivate the system. '

The captured images are sent by transmission means to a computing means (15). This can be any
electronic device, which has a display, an input means, and image-processing means and is

30  configured for multitasking. The input means may include touch panel, voice recognition module
and character recognition module.

The system is multiuser system and is networked based. Figure 2 describes the architecture.
Multiple users {U1...Un) sitting at remote locations can access the images captured or the



The sensors detect the arrival of the vehicle and initiate the
vehi cl e detection system They also detect the | ocation of the
vehicle at various tinme instants usi ng which the images captured by
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T ) L ST e
saved at15l ocation L2. Accordingly a vehicle can be
The computing system includes a processing platform which might be any kind depending on the
data-rates from the various cameras and the kind of operation to be performed on the video
streams (see below for details of the various options), rangmg from low-end processors like x86 or
| ARM, efc to a high-end Pentium, AMD Athlon, IBM PowerPC, etc which is dedicated for this
20 - purpose. In certain cases, multi-processor configurations like the ones used for servers or high-end
computations couid also be used. The processing platform may have several hardware interfaces
like parallel port, serial port, PCI, ISA, IEEE1394, USB, PS/2, efc. not all of which might be used.
The processing platform may have several software/firmware layers like OS, drivers, software
specific to vehicle inspection, software and libraries for other applications, etc.
25 _
The communication link between the computing system and vehicle detection system may be any
of Ethernet, RS485, USB, RF, InfraRed, BlueTooth, 802.11, GPRS, CDMA, etc.

The computing system houses various modules. It has a module, which helps in image calibration
30  and helping form a composite image. In case of video images, it helps in mosaicing.

It runs a graphical user interface (GUI), which displays the images, helps in accessing previously
stored images and videos, comparing the images and giving the appropriate result. The computing
system also has means to identify the make and model of the vehicle,
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nmoni tored from many pl aces as and when required. The vehicle
detection systemon the whole, fromtop, can be seen in figure 3. A
vehi cl e can be seen approaching the system which is further
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i ntensity ofcapiHgd mag%%méarﬁoea h¥AYgaRpads pilhe veliicles The 3%@? dﬁ%} the

desire to insafsmlof e Paafcb'o%'ti@rsréw 5t'v§ﬁau50tfmetﬂéﬁnth "TRE Camefd? %&pﬁﬁ@ﬁé‘ﬂiaé@oﬂ 0
a particular _area of the vehic

be suspect ed
conput i ng sy @H‘F'ﬁﬁéxﬁléd@%ﬁh rPRYeSr ARy frqni tﬂ}e %’Fte@’é}?eé;éﬁtﬁ' rPfg‘mégeﬁ aﬁ'(%ti"&nsféﬁfs are

portion of tda th HRABMAMAY %GleMSTHeﬂﬂm%nInﬁ% h)@tb@m‘éésttb!e mgéi@éﬁbré@d A dénpbéie
conput i system al sQ _houses, a E mat i cal npr ovj ng t-he

r esol ut i%8n dmaqe%fow Tl epge ﬁﬁ@%mspected automat%aly by the systemf rany umdentn‘“ ied part
or manually. The images are stored in a database.

be

The vehicle detection system also captures images of the occupants and the license number of the
vehicle. The license number is extracted from its image. It is seen if any image of the same vehicle
30  already exists in the database. The images may then be maiched.

The vehicle is allowed to go if the computing system shows an Ok status for the vehicle. The
sensors detect the exit of the vehicle and deactivate the system.

35  The image calibration done by the instant method is described below.



The functionalities of above nodul es have been described in detail in
the description of the figures. 15 Figure 4 describes the working of
the instant invention through a flowhart. The approach of a vehicle
is first detected by the sensors Installed. They send signals to
initiate the vehicle detection system A |light assenbly, cameras and
the array ofThs eMmspd(s také RuIBS imdgs &ofoinTtsd @Mbdsie lmQ@Th%selﬁahiem{st@ﬁ$s -

the. capt ur o0 FHEGES: BOTLEHBLIGEES ? SRoLAE. VB9Th G pdEdeTar | e D1 &
vehi cles. Thﬁmaﬁmfer ahdcbeﬁce:h‘e nturlger bfgmgbs aptued by the meie binetags) aoét essdntally )
ssema rious I nstan
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i mages and tviehiiee is fegeathé sundeeof Brepds woold bmlargemmumvensgy s vabicke takerdess time
comput i ng SYs Er&@th%?n%éec@cﬂ%reaWﬁm%?xje dimé %bvgmt I helbs onposi te. 25i mage is

formed. Thisi en’inspec omatlcaly by the systemfor
any unidentified part or manually The inages are stored in a

database.  yellGnafeRiaely AThiBfL A nSHAEE it ARGRIBIMECE) t t6¥ring Ne

occupants an nse nu I‘cense nunb
i s extr a edhedomn torthe samagesle, such thet imasenofitie sairs/makeagbmeste! qrw@am@ngth

vehi cl e 30al feq % eﬁr%ﬁc nrbeﬁglﬁ b?@&nggﬂlﬁﬁwe veldhfy di %g%le@&‘lﬁéréh?;ﬁbm@%long

mat ched. The ve 'S a he conputl ng system sho
an Ok st at ughe l@mﬂtcrﬁéwemmcaqnearearﬁﬂéuwﬁ@ée ‘seloﬂ’&!t'@éis tq geluisichy lenglrang width o

- vehicle and tﬁ’eeiﬁﬁée' é/c@&r@ agtl)hﬁ t@ﬁ&c@&é\n %éﬂ-laﬁ’er 'aﬁﬁﬁ%é‘g@é brdlcaithr&) CAMRAndle

the instant nethod escrib e cane take nul tipl
i mages to f dPgetupiag @@W‘ﬁ%l"f e t‘ﬁ‘ﬁé{@ta“t? ﬁ@@é‘h é‘}iﬁ‘éfﬁ'%{%gf S’Ss%ﬁ @ﬁ@r?g@-d?tprh@\ef

scan canBl asi& locdlicAsartiRs tesy MguSte cdnfpui@iah BRFags SRty vBea paitan e Inwdlge fopf
the canera i-s fixed for a particular site, and hence the nunber of

i mages capt SARERIGPUPASS ARYSS SR h(s) woul d essentially 5 be
dependent on the tinme for which the vehicle is over the inspection

e b | e B R DRl ab el B0 B e ol B b PSS
t he i nspect iveticley @ty ahdexitnimehiestantsf wduldehg erscomnied) b)d thoesydtems By employing suitable
20  sensors like pressure sensors, loop sensors, infra-red sensors, laser or any other kind of sensor
which can give a point readout when the vehicle enters a particular location or exits the particular
location. The distances between L1, L2, ... are known to the system and time instants at which the
vehicle entered/exited the corresponding locations allows the system to compute the average
velocity of the vehicle within that time span,
25
For example, if D(Li,Lj) is the distance between the locations Li and Lj and ti and t] are time instants

at which the vehicle had entered the corresponding locations, then the average velocity within the

period ti and {j is given by .
30  Vy=D{LiLj)/{ti-t)

Using the average velocity of the vehicle between various points and correlating the same to the
time instants at which different parts of the vehicle was imaged the the composite image(s) can be
calibrated to a standard reference velocity which would normalize the overall length and width of



Hence there is a need to calibrate and nornalize all the inmages
captured by the systemto bring 10 them down to the sane scale, such
that i mages of the sane nake and nDdeI are simlar in length and

wi dth. Calibration can be_.d nputing the velocity of the
vehicle at difeCepRosie Hagen deP@WgVeF‘FI%S I"b?fﬁg Af %f?a‘ﬁcﬂ’?scﬁfﬁ?éaﬁe'ﬁ‘ﬁﬁ?eo‘ﬁg‘%ﬁa@é
and usi ng t hgfhgelffiialiviages B ubed td Qi 186 tontpbste gt h and wi dth of the
i mage accordingly in the processing step after all the inmages are
captured. Calibrating the Inmage using knowl edge of the tinme instants
at whi ch t herig@gisehovs & cEi5RRE inRgé fofhad frpmde:tcaibmea @ghgd. Thé dragh bgienamarksds

and use these uts tao co an ,aver el ocity oyer art of
the i mage® f ofUt 8%1&‘? B8 G‘HE ?f@é’é'g ﬂl?rug?/a@getﬁ%'ﬁ\?%e fséﬁ e@ﬁ%ﬁﬁgqmmoa{lﬂge
5, which il | uagergiesh hbealigatedimadel, L2, ... are predeterm ned

| ocations at which the vehicle's entry and exit time instants would
be recorded by the system by enpl oying suitable 20 sensors |ike
pressure sen§enverking ofatheseaisles o theicompuling seslersie naodesgribddaser or any ot her
ki nd of sensor which can give a point readout when the vehicle enters
a particular location or exits the particular |ocation. The di stances
‘bet ween 10, ARomatic adjusimentieftbsimagednterisity comes inforiserelcatideriits Undassiden ofyehigles are
whi ch the ve | r i |

the system t bl@l!fno%g?@ﬁe%gffagéygﬁcgrgprfs@ﬁﬁrlgt}éloﬁﬁ&ﬂ@ﬁg aﬁl&abxﬁa@%ﬁd &%&s %’dtﬁ@éﬁat

time span. 2Wightsrat éfiesanpirass alprig iy lenpthoand @ndthwétha vefycien\While et ligltiag unit jpesvides
l'ocations Liyaah hbﬁtmg"‘?ﬂﬁile Véhic e bdin g%&e@ ls¥Rsd tB%étacﬁé @anéﬁoné’ménﬁdﬁeé RSults in

vehi cl e had entered correspon | ocati ons hen the_ average
vel ocity wi t FREPSICARIIgSY ﬂl@@exmeragitﬁaavgjunqvgn ighipe at WWB@%@ qf the "Y?@EIW‘”I‘_M“GI
(ti - t]95 Ushdng nditRedp sk aﬂﬁndé&%kpagédtml@éonfemer\wm & @rmgmemverwobaua

poi nts and correlatln t he sa time instant
di fferent padther ghihe ?*P?é‘* ¢Aser tbe @"%@ ﬂ'ieﬁea’@j’gﬂ ofhedmagse g?fg’lsrbﬁs"fdﬁém CoRpgEse)

can be cali bﬁﬁh@&bo%@aﬁah&is@%hﬁuté @feenmm@mgwﬂsms diabalplabrebiedvorfraper i lmage
nornal i ze the over

di fferent ve'me'&?‘t\é 'FW @é@%ﬁ”&@‘wg& Vé?ﬁd 'Btﬁﬁ?@ qﬁ%%%%%@gaﬂg? ﬁ%ﬂ'? %n

anong the original images is used to calibrate the conposite inage.

20 A measure of the local intensity and contrast in each of the sub-images is computed.

The measures for the intensity and contrast in the region are computed. Once the above measures
are computed for each of the regions the correction can be applied to these regions by comparing
with a configurable preset reference values for the same measures.
25
The number of regions that the image is divided into can be configurable. Possible divisions can be
regions of size 16x16 or 32x32, etc. The actual size of the regions can be chosen based on the
amount of local correction that is required. Smaller regions can result in better globally corrected
images, but very small regions result in sudden variations across the boundaries of the regions,
30  very large regions results in the average intensity and contrast of the image getting better but the
local outliers Jike small dark or over-saturated patches would not be corrected. Also the amount of
computation power and hence the delay in displaying the processed image vary according to the

size of the region selected.



Figure 6 shows a calibrated i mage fornmed from an uncal i brated i nmage.
The i mage region, marked 5out by the arrows denoted Li and Lj in the
uncal i brat ed inage i's converted to the corresponding inage region in

System i o notPteRdirseh e moRDh el HepR i Eat e gL SRR bt
Intensity coomatormbedsws@cdnmamemerwomnmrroﬂ idekesbeat mees to bblsallﬁcoerect the
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is conputed. The measures for the Int e[[}é'\l.‘??% and contrast in the
S

region are cﬁ?ﬂﬁi@&e”"m@em?ﬁg‘”%w Vel are conmputed for each of

the regions the correction can be applied to these regions by
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i mage vary ammromsmgomtbeadqe’a@r ze of the region selected. Hence the

size of the region is a configurable parameter which can be varied

according to the operator needs and conveni ence. The above net hod
descri bes a Frsgnaeh of the guhoBgiens yhedenst Rsereinanhipatyrpsdp e fagion {sdecaiad. i Tas Bethogfer
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30  http://www.ri.cmu.edu/pubs/pub 2548.himl

Top few features, which are sparsely located, based on their feature strength are selected and
normalized cross-correlation on small windows around the features in the same region on the
standard image are performed and thus the top candidate matches are computed.

35
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10 in this case also without dividing the image into smaller regions.
This results in much | ess conputation as opposed to nultiple regions.
Alternatively if corrections for both kinds of variations need to be

performed, t etec ue .ahove .wi Il ffice.

t he make and F'h?&'eqc 81 R 0T s YRUIGHP f?atﬁe na{e ﬁec}e%@?ﬁ%eg@bt ﬁé C&&E %&ﬂropﬁ)e
storing 15 straﬂndaualhgr trngption af a dibdsfireragmss ﬂmmﬁ@ermrfaatumsdeb!sbabmeamh|0i:1hes
inits databa Q i {

measures ar aigrrﬁggpgarren%ﬁrgge 3‘8 Srgg&aﬂle % %B etdrb F) ousgq@u ?"é’%‘?‘tg’r‘rs
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woul d “depend,gh fetrll?%elovﬂ{%rt f fradfof Q\S%Frérr%‘?ea!ur% dofil dhe GilinktBy FrdhPthe global

detecti on process versus e anount conmputation tinme that be used
for doi ng t reiilaritGmedsiirer SI zed regi ons woul d produce better results
but would be nore tine consuming. 20 Regions of size 32x32 or 48x48

shoul d be good choices, giving very fast results w thout conprom sing
on the accurﬁlé)‘Bfandatdrlmw@hv"lﬁlﬁhetW%'WWB’DMQWWQ apdhany 9iherimages Whighdaliwithin a

features in Jehﬁ Ee‘?&h@é’b thr%sh'o@%%@ﬁtaxﬂrfﬁ?ar@@érﬂi@ﬂeé‘ O make aROmddBli rfatch @Ad &te €
detection can % he standard feature detection techni ques

whi ch ar® 25lispigyatih “iloﬂ?ﬁ@rm inthe literature as long as they produce
consistent and suitably sparse feature detections across vari ous
i mges. For (Eu oses of illustratio

ot ovi ded by (e 18 Ve SaRia at PR e een epied B fipye TRy, of RapTese

FC Eni qgepwi dah bg%utﬁdﬁﬁkall‘} @bmmdtvﬁm $ésﬁéc€€bt ) Siamar]d( uma{e‘ﬂétc)recsm [Ghe datrbase tand
anadePr oceedi n ati onal ,Join snce o

Artificial I951ETYS ‘gg‘ﬁr@eﬁ'? ?’T}'Cd»éf’m"@[l]e}s Elﬁr"mge oigmgfurreﬁbve 974 hEFE BesSas of

30ht t o: /Y5mwshicle mbiget mpdsh Bentification 5r4>8ucb$ ad ouboia debui fdatmd poinematchak bemeear e

ly | ted, b d t t
or el i yed drbguen s g Mo el e ook bl 06 Sdedli€ 1 FRAE HeRLR
t he sane redeature pointinlaiehest the tiansletion pargreeters eanhe rcmmutmab wanplthe Bubgregidneof thop
di dat

Var ous. Teartrat mags oGP ERR g Sl o SR 06k IS 165 cdrilid hlaton

mat ches usi r;xgrm&rssdrauaedrlp ma\sfarmﬁbamg@smwméo thh@an:re ffﬁf@r@rfﬁfefﬂeaﬁﬁmés

a gl obal,gre as?a%ael“d &Iagé Qﬁerﬁ{f&ﬂmgﬁfbe b foﬁ]'ré@r&re @@&stcgl?beséoﬁérﬂéy #

i mage i S per corré atron asures of
pruned mat clgehryméasure grtesssmlratrtmf tf@mmle egios Regiana whese Aimilary ¢ieasyes 'W%“ a

pruned feat %ﬁar%@%ﬂ% rﬁazb bfar@?abééﬂ’a@céﬁ%é{&'f@ pf)srsﬁférdisé?rﬁlaﬂfes bfaeneQdicas a3l

feature count are simlarit rreasu%
The st andar dndrked gt imaguitahle qoleeandan pIARTHS @IS%W%PWW&P?SP% PomRENg HjVNGE e r

i mages whi chyg gggt heYngomn redtefdefiai n percentage threshold of the
maxi mum are candi dat'es or make and nodel nmatch and are
Smaller sized regions (say of size 48x84 or 64x64) are ideal choices for performing image
comparison because they provide a pretty good level of zeroing in on the possible dissimilarity

while at the same time not raising too many false alarms.

30 The instant system also includes computer program product configured to perform the steps
described above. The computer program products can run on any electronic device configured to
perform the same. The modules described above run with the help of executable computer

programs.
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10di spl ayed to the operator. Once the vehicle's nmake and nodel has
been identified by the above nethod, the current inmage can be
automatically conpared with respect to the standard image stored in
t he dat abase to determn |ss m, aritie

mge of & hEOWE SR e earene dhie st Bl b ue L b eiBodd i e
model i dent hdig (gfatsysmm Bus griay Biw raieropmbssmtm ) swtmuoitatdsead contolgibé fuctioning

tch bet f
ratches betiEgL e AR Sl 0 0 PRV, B S
transl ati Onmﬂmctbmmmta daring lﬁeemmprut’ermaneot Steregs (ﬂ%&ats Si6a9-tp bajd e dad andhe
The. comptt cERPHERPEPTEN T ERI ek Ao SHAR o el Foghi BRRE) aRaC
sub-regi on ﬂ@ﬁ)t;heseﬁmnfmtm beftweer the rsigiene bugsand H'é’- d@@Y devica il V\ihﬁ'héje
After perf Ofegﬂ‘eﬁé@té BiSnibof, 308 bty émtlrL @nﬁ id ¥3d 'tcfr?tﬂﬁecf ?zg'c@tﬂﬁjte? h Ber

correl ated ¥ a neasure o arity of the regi on,
Regi ons V\hompstalmoh angtogyk friughyyired @fs‘ﬂfﬁ% gepnsalie sorewiet ‘a?Vr?ISP FI? @§Fﬁ9‘e€i o
(say 0.9) ape filag gcﬁg d(ﬁﬁm WBMTO%QH%M&Q@S%&Q' ﬁweddoﬁlﬁdtéﬂ sydnh trigBsalgnd

the regions are nmar I _sui table col r and anﬁ %wgaﬁjs ed
at the Oper eantsin asousicrd 'ﬁﬂ*éh‘?‘ﬂ‘ﬂ RGSYFFGFPI%@P"QL“@ forvarnus ppyt %V’C?%‘? 42
greater det ‘Ié ana‘r??o'ég@hhﬂran@oétﬁ@ deR@ ARSprioRAYI29f Vaiodecotfiftonsof résec4)
are ideal 0| ces for performng i mage conparison because they

provi de a p$l@§>t58?m§1®’étﬂoqs@9el of zeroing in on the possible
dissimlarity while at the sanme tine not raising too many fal se

al arnms. 30The instant system al so jncl ud ut er. pr.ogar am. ct :
configured twlpadilyse Aprrdsisted P‘é’g%ge 8@%@: Pi Wﬁéa ﬁgﬁtﬁ%&eseqtﬁgg@gﬂﬁ U%W{egfj @b ram
pr OdUC'EI_?"]S Ca§b§6|fﬂbn€bgdlmél¥s S @ heréM) iTRusdenstione maqﬁ bé mgaler wiitlin the qomefa;)d Epllrtt e
sane e ul es descri hel cut abl e
conput er p?%@?‘é’ﬂ'@pa“y‘?q W@@%@&'@Eﬂ{m ({‘1' TP J?H’gvﬁv%ﬁ&conm sting

of various subsystens interconnected with the hel p of a system bus
(112). The m croprocessor (113) comuni cates and controls the
functioning of other subsystens. Menory. (114) hel ps the

m croprocessor in its functioning by storing instructions and data
during bfs execution. Permanent Storage (115) is used to hold the
data an 5 instructions permanent in nature |like the operating
system and ot her prograns. D splay adapter (116) is used as an
interface between the system bus and the display device (117), which
is generally a nonitor. The network interface (118) is used to
connect the conputer with other conputers on a network through wred
or wireless neans. The conputer may al so be connected to the |Internet
for pro?5d|ng and downl oadi ng rel evant | essons. The conputer system
m ght a 10 contain a sound card (not shown). The systemis
connected to various input devices |like keyboard (119) and nouse
(120) and output devices like printer (121). Various configurations
of these subsystens are possible. It will readily be appreciated
by those skilled in the art that the present invention is not |imted
to the 15specific enbodi ments shown herein. Thus variations may be
made wi ghin the scope and spirit of the acconpanying clains wthout
sacrificing the principal advantages of the invention.
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20 253035 W Caimil. A nmethod for network based automatic

‘inspection systemfor vehicles conprising: - detecting arrival of a
vehi cl e near said automatic vehicle inspection systemby a first
sensor in said system - initiating said system by said sensor,

detecting | ggatiasgqm and tine instants of said vehicle at predefined
and configurable points and providing point readouts at said

| ocati ons by. &n racthad fof mewerdr based eapiatic ngsgentige Systam ford eelsicle$
sai d vehi cl eomapridgitid:f er ent vi ew angl es as the vehicle noves over the
i nspection systemby a set of caneras at different orientations; -
transm tti ngdeedtmgiamiye of anghigledeess said evtomntie veloca tinspactimdsystiemeby a

i nst ant's t ofist sapsgrunisaid spesems- initiapng said systgn bppdidis@doi, mages usi ng
said time instants and detected | ocations; - calibrating captured

i mage(s) usi i§iaeing i oraicgeadr Yme insgntsomht S%I‘i?ﬂ?w&dj?@spﬁf’ﬁ@f?‘@épﬁm ed
i mage(s) usfandigiisblel pants ghd peeddiaa gomd madawts akrsaid leaaionmby aageay of
sub-regi onssehearsi nprovi ng the visual clarity of the processed i mage;
automatical ly detecting the make and nodel of the vehicle using
process (es) C%H‘“‘F‘égafrﬂ??e‘?sﬁfieg{g?%nﬂf said vehigle; einditlgtanf jvisw eglee 8§ dhe and
gl obal si mi YeRiGle ymewesseives; the insreshien isydemyby gnpelr Phgameiss atediffereales
Wi th i magesOant®as;i n a dat abase for region dissinilarity detection

in the vehicle underside.usin ub-regi,on ing, correlation and

gl obal si mi1 SPRSRURE MY} Jaages % tVé%%‘ﬁSgée%%% 1g5ptg AR (tang FSnEHE &

i nspect i on SYEERE FHdYeact i vati ng sai d vehicle inspection system by

a second sens and ispl.aying, . inspecti.n nd ring said

proocessed ih%éé??n%ﬁgggﬁaﬁ &§ﬁ§¥V>Fﬂg%@“U§§?%a8??%%%”%%@?58W5nf

conposi te i "BGBrating captthed MLAPE R %tﬁgﬂf@geﬂsgrsgl aim1 wherein a

conmbi nation of |ine scan inmages an§ vi deos are used to provide

i nteractive hnspetdalleradpistivgiapiu@sl image(s) using local brightness and contrast
measures in image sub-regions for improving the visual clarity of the processed
image;

- automatically detecting the make and model of the vehicle using process (es) of
feature detection, correlation, outlier-rejection and global similarity measure;

- automatically comparing captured images with images stored in a database for
region dissimilarity detection in the vehicle underside using sub-region warping,
correlation and global similarity measures;

- detecting exit of vehicle from the inspection system and deactivating said vehicle
inspection system by a second sensor and

- displaying, inspecting and storing said processed images, on-demand analyzing a
user defined portion of composite image.

2. The method as claimed in claim 1 wherein a combination of line scan images
and videos are used to provide interactive inspection of vehicles.

3. The method as claimed in claim 1 wherein the sensors are selected from a group
comprising of induction loops, pressure sensors, proximity sensors, sonar or
ultrasound sensors, laser rangefinders and infra-red sensors.

4. The method as claimed in claim 1, wherein super-resolution techniques are
applied to captured videos in order to improve their resolution.
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3. The method as claimed in claiml| wherein the sensors are sel ected
froma group conprising of induction |oops, pressure sensors,
proxi mty sensors, sonar or ultrasound sensors, |aser rangefinders
and infra-red sensors. 4. The nmethod as clainmed in claim1, wherein
super - r esol 6t iTba mebdhiaswdamad én agdpimi éd whereoapidaoe drev prbeesed ro dooher
to i nprove bdpaiate mesatstheomosaicsseovditie thetehtndt lasgth lofikheedthidie, chawidt,
wher ei n vi deeiag ac@rding aeths etbwt of thonagseppudiemensai cs, the nosaics
covering the entire length of the vehicle, the width being according
to the vi ewbofhe methadngsecleimprduim elgimsetiors. 1 t6 5, Fhereeittoditasdpistianed
in clains fmeanslispovidednteriniensiiyradgussinent naeipsibeing nonfigneatde fostake care
provi ded, tbevarpinggsiuny cidjanst nbdiffervravehidkal ng configurable to take
care of varying ground clearance of different vehicles. 7. The
met hod as c%-aﬂi*ﬁs@eﬁhﬁd @b glaimad innplaime il nwhereid saist heiiod sappiisasshe bep of ep
of capt uri negptyringdmagés ¢ofilisensserlgst andonpantoafithanthiclef t he vehicl e.
8. The neth as clainmed in claiml1l, wherein said nethod conprises
the step of ScOMvBFPHgs clavaed i dpim L whersiarsaidmgigod somassrike plepahbl e
al pha- nuner FIVEBIgdicenss plate ayaberimags tofaachieicasiable #lnhatimetic format.
i nspection Qf, vehicl.es, copprising a fi.rst sensor,.for detecting
arrival of g‘%éﬁ“@i‘ gorr{@g’?’org&aﬁ%iaﬁglﬁéa@filmegﬂf’gtiﬁ?}&ﬁlgs’icﬁfncpflé’f‘gng t he
| nspecti on SY§lifisendbe FHRALRE 3l oPh vARER GBI Pilsbecbn YN by and
deacti vating §19F ir%%ﬁéﬁﬁ})ec]tﬁns gsQr array tor detecting [ocation and
the vehtc

time instants o e at preédefined points, a combination of
linescan canepae@nd/sehsoR fR Akl &BIRhiclehd SRR MM s$PERRA, t ©

i mge) and area-scan caneras (for capturing videos of the vehicle
under si de) , - t heseas@romdays dbr détecthigeiastifieiand thesiihstanedfahd whicknted
at strategic badafin@wisnd angl es to capture regions not visible in
conposite image for enhanced inspection. processing neans for
processi ng i magesntgegsionr ed libgschmegmerapidion agaivean sameian(fors aamiuring
det ect ed | ocatompgsite imape)omesaearscaneamsras @fof icgpiuedg fvateos af tHerashidhkg
capt ured i nagefddsids) thg seedntlispl & campo bsing Pdsifiomedaint @fBhicd at dthategic
adj usti ng capldeatishsi amRIgS{e3ds teStapehirt @EAdnsbidt GhdibleSs 2bep6aRt hagt for
measures in i pRgAc&LBspdcRGh.ons; nmeans for automati cal Fy detecting
make and nodel of the vehicle using process(es) of feature detection,
correl ati on, pucksserg- megnsclbi procassthggincigad caituded diyi imagareasturieg means
using said detected location, the processing means configured for calibrating
captured image(s) using multiple sensors and for automatically adjusting
captured image(s) using local brightness and contrast measures in image sub-
reglons;

- means for automatically detecting make and model of the vehicle using
process(es) of feature detection, correlation, outlier-rejection and global
similarity measure

- means for automatically comparing captured images with images stored in a
database for region dissimilarity detection in the vehicle underside using sub-
region warping, correlation and global similarity measures

- means for displaying, inspecting and storing said images, and analyzing a user
defined portion of processed images and videos. ’

10. The system as claimed in claim 9, wherein said inspection system comprises a
light and mirror assembly.
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‘means for automatically conparing captured i mages with images stored
in adatabase for region dissimlarity detection in the vehicle
under si de using sub- region warping, correlation and gl obal
simlarity neasures neans for displayin i nspecting and storing

sai d i mages,lladtie éh‘éﬂyzaﬁrﬁéalmedlslerda@féflly @glemr saidight apt oumesedembinges
and vi deos. comprifése systemas clained in claim9, wherein said

i nspection syst em conprises a light and mrror_ assenbl 11. The
system as cl* & FBeFtng rrsr rﬁrrfegeﬂ\/\??i@%ﬁ%ﬂ%ta@aglm ignviexting g{ﬂﬁ?cb?fe&@g@ﬁbl y
conprises: V& lﬁ@fﬁé’éleFWga Sr]flﬁﬁthcf?fthalllgl&r?@éd at appropriate angle, for
view ng |ighted area of c a reflective th for the
light and, & ?Sefgﬁ%?ﬁfﬁfé%ﬂgm{l apf!é‘?sﬁﬁ?a}lﬁ}y Qrzpti ﬁqﬁgﬁy and quantl ty
of light. 113 ﬂ@%xgxat SMAfindd # W' 1, Gk Js;ud m e& gm%ﬁf Ay

capturing ? n ?r?a ﬁﬁ'es% %y al ea can c meras 6} rTF l
d d J %f‘é ao
Seﬁpfzfest? 0 era lgéangu?{?t %gﬁr‘ aé)&’ hf%a %ﬁg&éﬁ‘yﬁsgm%% ‘@f‘éﬁ%ed in

claimg, V\h%e’rﬁb %%teq, RS OGRS A% a@%&? szua oceb i rneaﬁgdco% gk@y
means, meang, f u‘i’ W%@mgﬂ% ! Lehe WHBESIARN. 5L
and neans fq % é“%ga%% lmggevvaf{)rwardedy l?y Vﬁ% c ﬁggpfcﬁl

i nspection }m%ﬁ% %ﬁ r Fgggg?’%?ﬁ“éz@'i;&@% aaPﬁ
r

captured i ma
hg 18408 d

det ecti on u§ I’ eetigh disingg feafiire ditec“"“

di ssi il ari € @ ‘?Sbtaf‘@mreﬁgﬁ“n 15811 aF‘@’gldGWCQ\%‘r PG ?ﬂ)?dre%’Pr BPEYRg pnd

14, The syst@#laon| aimed in cl al m 13 wherei n i nput neans conpri ses

;[ ﬁ?g? agtalngl’l 14Vﬂxec Es'\ysrteen(lz Oag n(‘!lgllx’n% m c aim rl.lg ilé[YICIrI]lgin{)l%CI% Qr{st clo(l){]pr}cs(e)sr tolill%ﬁr
panel, voice recognition and handwriting recognition for user interaction.
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