A METHOD AND SYSTEM FOR AUTOMATED MONITORING OF TRAFFIC TECHNICAL FIELD OF
INVENTION This invention relates to a method and system of automated monitoring of traffic. This
invention has particular, but not exclusive, application in the field of managing vehicular traffic and
traffic law enforcement. BACKGROUND Law enforcement on roads and traffic management have long
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current scenario, especially with increasing automobiles on the roads and associated safety of drivers
and pedestrians on the roads. Appropriate traffic law enforcement and traffic management is essential
to the growth and progress of a society. In some places, a law enforcer or traffic police personnel

police thergsemifoIFRAds GFINSENTIRRICles have been parked in non-parking areas or if any
vehicle flouts traffic rules much to the inconvenience of other fellow drivers. This process involves

officials on the streets and roads and in a very big city, the cost of manpower involved for this exercise
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are also high. In countries where general law enforcement is not strong and efficient enough,
corruptioH s 264 et AR tRIeSM8EESss, resulting in ineffective traffic law enforcement. In other
places, image capturing devices like cameras are installed in most places to monitor illegal parking of
vehicles or flouting of any traffic rules. These devices run continuously and keep capturing images or
videos of vehicles or the traffic in general. The data from these devices are transmitted to a data
centre orBACKHSROBMNBrcement centre. The transmitted data, including images and videos is then
analysed by officials gathered in the data centre or the traffic enforcement centre to determine if there
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Moreovegcenario, especially with increasing automobiles on the roads and associated safety of
drivers and pedestrians on the roads. Appropriate traffic law enforcement and traffic
management is essential to the growth and progress of a society.

In some places, a law enforcer or traffic police personnel police the streets and roads to
check if vehicles have been parked in non-parking areas or if any vehicle flouts traffic rules
much to the inconvenience of other fellow drivers. This process involves officials on the
streets and roads and in a very big city, the cost of manpower involved for this exercise can
be quite substantial. Moreover, due to inefficiencies of the officials arising out of fatigue of
the officials and monotony of the work, the chances of traffic offenders escaping from their
flouting acts are also high. In countries where general law enforcement is not strong and
efficient enough, corruption can also creep into this process, resulting in ineffective traffic law

enforcement.

In other places, image capturing devices like cameras are installed in most places to monitor
illegal parking of vehicles or flouting of any traffic rules. These devices run continuously and
keep capturing images or videos of vehicles or the traffic in general. The data from these
devices are transmitted to a data centre or the traffic enforcement centre. The transmitted
data, including images and videos is then analysed by officials gathered in the data centre or
the traffic enforcement centre to determine if there is any violation of the traffic rules. In case
of any violation, action in response to the violation will be taken by officials on the owner or
the driver of the vehicle. Here again, inefficiencies or human error of the officials can be
caused by fatigue or monotony, leading to traffic offenders escaping their acts. Moreover,
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there may also be a delay in communicating the fine or punishment to the offender due to any delay in
analysing the transmitted data at the data centre. If the offender happens or plans to leave the country
after the offence, then there are many legal hurdles involved in getting the offender back to Singapore,
if the communication of the offence to offender is delayed and reaches after the offender has left the
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image capture device is processed by a violation detection software routine in the storage device. This
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associated with the violation detection software routine. In"accordance with a second aspect of the

inventionCIRBIING SRYIGES &) ALY SRINER P ARSI RBIPIRINRDI TR BEaATS UM ik adtHisHBes an
image caphigk idewseesfohaiapige ngsosigabiidesmation associated with the traffic, the image capture
device being directed at the traffic. The system further comprises a transmission link for transmitting
the visual information by the image capture device to a storage device. The system also comprises a
storage device having a violation detection software routine to process the visual information to
determingwiiRtARYan element of the traffic is in violation of a traffic protocol associated with the
violation detection software routine. BRIEF DESCRIPTION OF DRAWINGS

In accordance with a first aspect of the invention, there is disclosed a method of automated
monitoring of traffic. The first step is capturing of visual information associated with the traffic
by an image capture device. The image capture device is directed at the traffic. In the next
step, the captured visual information is then transmitted by the image capture device to a
storage device by a transmission link. In the third step, the visual information transmitted by
the image capture device is processed by a violation detection software routine in the
storage device. This processing is to determine whether an element of the traffic is in
violation of a traffic protocol associated with the violation detection software routine.

In accordance with a second aspect of the invention, there is disclosed a system for
automated monitoring of traffic. The system comprises an image capture device for
capturing visual information associated with the traffic, the image capture device being
directed at the traffic. The system further comprises a transmission link for transmitting the
visual information by the image capture device to a storage device. The system also
comprises a storage device having a violation detection software routine to process the
visual information to determine whether an element of the traffic is in violation of a traffic

protocol associated with the violation detection software routine.

BRIEF DESCRIPTION OF DRAWINGS

FIG 1 shows a high level architecture of an embodiment of a system for automated
monitoring of traffic with a single image capture device



FIG 1 shows a high level architecture of an embodiment of a system for automated monitoring of traffic
with a single image capture device FIG 2 shows a high level architecture of another embodiment of a
system for automated monitoring of traffic with two image capture devices FIG 3 shows a high level
architecture of yet another embodiment of a system for automated monitoring of traffic with two image

capture dagcesiwstshghsstiexempaiyarcargementafidvamisaas capjdtenteyicassrangaring two
lanes of a road Flegf?r(é"}{i)é \/5v OItshczzws exemplary enforcement lines along a section of a road or
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avenue ﬁl@ a sri!%ws a bloc |agramgof a ethc € recognition module in association with a vehicle

image database FIG 6(b) shows a process for recognition of a vehicle
FIG 3 shows a high level architecture of yet another embodiment of a system for automated

monitoring of traffic with two image capture devices

FIG 4 shows an exemplary arrangement of two image capture devices monitoring two lanes

of a road
FIGs 5(a) — 5(d) shows exemplary enforcement lines along a section of a road or avenue

FIG 6a shows a block diagram of a vehicle recognition module in association with a vehicle
image database

FIG 6(b) shows a process for recognition of a vehicle
FIG 7 shows determination of violation of a traffic protocol in the vehicle tracking module
FIG 8 shows a block diagram of a violation detection and analysis module

FIG 9 shows a method of automated monitoring of traffic

FIG 10(a) shows a car about to enter an enforcement zone

FIG 10(b) shows the car just entering the enforcement zone

FIG 10(c) shows the car inside the enforcement zone

FIG 10(d) and (e) show the car well inside the enforcement zone
FIG 10(f) shows the car fully outside the enforcement zone

FIG 11(a) shows a car inside an enforcement zone captured at time point t1 sec

FIG 11(b) shows the car inside the enforcement zone captured at time point t, sec



FIG 7 shows determination of violation of a traffic protocol in the vehicle tracking module FIG 8 shows
a block diagram of a violation detection and analysis module FIG 9 shows a method of automated
monitoring of traffic FIG 10(a) shows a car about to enter an enforcement zone FIG 10(b) shows the
car just entering the enforcement zone FIG 10(c) shows the car inside the enforcement zone FIG 10(d)

and (e) sbevAnsErDESERIFTONE enforcement zone

In the disclosure herein, consideration or use of a particular element number in a given FIG.
or corresponding descriptive material can encompass the same, an equivalent, or an
analogous element number identified in another FIG. or descriptive material corresponding
thereto.

In the present disclosure, the term “set” corresponds to or is defined as a non-empty finite
organization of elements that mathematically exhibits a cardinality of at least 1 (i.e., a set as
defined herein can correspond to a singlet or single element set, or a multiple element set),
in accordance with known mathematical definitions. In general, an element of a set can
include or be a system, an apparatus, a device, a structure, an object, a process, a physical
parameter, or a value depending upon the type of set under consideration.

FIG 1 shows a high level architecture of a system 100 for automated monitoring of traffic
with a single image capture device. As illustrated in FIG 1, along a road or an avenue 10 is
mounted an image capture device 15. The road 10 can also be one of a street, a highway or
any pathway that allows vehicles to pass through. The system 100 allows for automated
monitoring of traffic, especially in a specific zone along the road 10 called an enforcement
zone 20. The image capture device 15 can be mounted along the side of the road 10 or
somewhere in between the lanes of the road or anywhere along the width of the road 10.
The position of the mounting of the image capture device 15 is selected in such a way that
the enforcement zone 20 can be viewed and imaged by the image capture device 15. The
enforcement zone 20 in FIG 1 is represented by a fuzzy shape, which is purely for the sake
of explanation. The different types of enforcement zones 20 will be described hereinafter.

The image capture device 15 is mounted on a pole or a suitable support erected near the
road 10 or inside a width of the road 10, which is understood by a person skilled in the art.
The image capture device is a camera that is capable of capturing still images and moving
images. Still images refer to still images or static images, which are exactly the same as
photos. Moving images are dynamic and refer to movies or videos. The cameras are
equipped with electronic sensors such as CCD sensors or CMOS sensors. The type of
sensor is not limited to the above and can be any other type as well. The output of the image
capture device 15 can be monochrome or colour. The camera can be a Pan Tilt Zoom
camera (PTZ) or a fixed camera. A PTZ camera is capable of remote directional and zoom
control. In other words, the PTZ camera can be controlled from a remote location to make
the camera rotate in at least one axis such that the field of view can be changed. Moreover,
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FIG 10(f) shows the car fully outside the enforcement zone FIG 11(a) shows a car inside an
enforcement zone captured at time point ti sec FIG 11(b) shows the car inside the enforcement zone
captured at time point t2 sec DETAILED DESCRIPTION In the disclosure herein, consideration or use
of a particular element number in a given FIG. or corresponding descriptive material can encompass
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location can be used to capture better quality images of a specific feature of any automobile
on the road 10. For instance, the specific feature can be a licence plate or the shape of the
hood of any other automobile body part. Fixed cameras always view and capture a fixed field
of view only. Fixed cameras can be used where there is only one enforcement zone in the
vicinity of the image capture device 15. The camera can also be a day night camera or an
Infra red night vision camera. The day night camera and an Infra red night vision camera
allow to capture images in low light conditions, which is understood by the person skilled in
the art.

As described above, the image capture device 15 is configured to capture visual information
associated with the traffic. As described earlier, the image capture device is directed at the
traffic to capture the visual information. The visual information refers to still images and/or
moving images of the vehicles in the traffic, specifically automobiles. The automobile types
can be cars, motorcycles, scooters, light cargo vehicles, heavy cargo vehicles and buses.
Cars can be sedans, MPVs, SUVs etc. Light cargo vehicles can be vans, pickups etc. Heavy
cargo goods vehicles can be lorries, trucks, trailers etc. Buses can be single deck, double
deck, coaches, bendy buses etc. The image capture device is powered by a battery pack
which is located in the vicinity of the image capture device. Alternatively, since the image
capture device is mounted in the vicinity of roads or avenues, where sunlight is plenty, solar
panels can be used to provide power to the image capture device.

The system further comprises a transmission link for transmitting the visual information by
the image capture device to a storage device. The storage device is further configured to
receive the visual information from the image capture device and also for storing a violation
detection software routine to determine whether an element of the traffic is in violation of a
traffic protocol associated with the violation detection software routine. The above system
features are elaborated further below.

The storage device can be a camera storage device 25 in the image capture device. The
storage device 25 can be a Secure Digital Card (SD), Solid State Drive storage (SSD) or a
Compact Flash (CF) or any kind of non-volatile memory device. The capacity of the storage
device 25 is decided based on the location of the camera or the image capture device 15
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FIG 1 shows a high level architecture of a system 100 for automated monitoring of traffic with a single
image capture device. As illustrated in FIG 1, along a road or an avenue 10 is mounted an image
capture device 15. The road 10 can also be one of a street, a highway or any pathway that allows
vehicles to pass through. The system 100 allows for automated monitoring of traffic, especially in a
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Alternatively, the storage device can be a first storage device 35 in a first computing system 40. The
first computing system 40 can be a normal computer or an industrial grade computer which can
tolerate rugged conditions. The first computing system 40 is located in proximity to the image capture
device 15. Proximity here can refer to a distance range of 5 metres to 10 metres. The image capture
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back-end computer or back-end computing system or back-end system with the second image capture
device 15" and the third computing system 40. In this case, the back-end computing system is the
second computing device 55.



FIG 3 shows a high level architecture of a system 300 for automated monitoring of traffic with a first

image capture device 15 and a second image capture device 15. As illustrated in FIG 3, the physical
architecture, the storage architecture and the data transmission architecture involving the first image
capture device 15, the first computing system 40 and the second computing system 55 are similar to

the abovegessiipipBdtopystaayd @apforstievidb et is eonaeenrd inagsseaphd eslapitmd sysrethe

system 300, both the first image capture device 15 and the second image capiure,device 15" share
the frot RS A T st TR0 o B SOy Brie o S B O B SR evice

25" in the28ecthtdfirahijeageptaptute dewces 13 rradtthedissti cormeuBgisysiemetfeshayaitheastniee image

sensor oLt ENBISRAIUIYE SHENIRR-LRA b A SATAG 8y SRS BISBIRK JEHE 3sdnichigRnHee s sutigble
electronic¢ bus for data transfer, WhIChCiEéeé% ily understood b[éz—é{{]e erson skilled in the art. The
I

second iNTRPS GaRHFE daViER 18- aid " QTR S Sy TS ER56 178 RRTCBMbuting

system 4€othpotigh sy Stattisuisrsssand lnokngdbtingg teeiseddnd image capture device 15. The first

transmission link 45" can be a wired transmission link. Wired transmission links can be by way of

telecommunication cables, which are readily understood bg/@ﬁI E;rson skilled in the art. Alternatively,
[

the first tFARsmi98F Ik 18 BECARHEIESS! tPaRkHRES: . ireneiadmAslivdan A REiCan be a
Wi-Fi linknette avilhichimiage adpiurindevizioad bydhespessanmidedaptine daticaintlany ithetreeana image
capture ice 13" is lectricallyfelectronically linked to t econ Ing: em 55
through jﬁs%g%h (raa ?%%5&18 {ﬁ?‘ﬁ%ﬁ”ﬁ% t#éésgccgr%elm%{é@%gqp {J%(egﬁgsvi@;% 1%&%?%9%53%@%{ o
transmis SISHIRKUEE IReMVRG 4RRifiet tiargmrRREH I ViAsré . tHan SisisSRIPPIIRS GAAteA K) WA of

telecomrm@gég@,q @@_HSQMN&%?Btéﬁﬁff@%?’é‘)éi!dﬂ@?f&@@da%@ ﬂ@é‘%‘ﬁﬁtﬁiﬁ”ﬁ%}@tﬂ?ﬁ 19050_. %ﬂﬁéﬁ\,ﬁvely,
the seco pltransmlssmn link 60" cap be v.vlre%%ss tr?}qsmls%lon#w. Wﬁihes rtransmlssmg links can
be a Wi-Fififi 2R SEHEH IE‘?@&&@PEH&%Y&& v the ePeSIP Uit RO AEH! B & 3% R LS
exemplagesicar§eane thetesonidnagyg e apnivecdiarives! 55 shadeltbe hirshitompytingosisies ¢dthedoad 10.
It is appajRnL LGB IhAY Q?éibm%ﬁnﬁ%&%oé%&wﬁ’é?ﬁi%?o?é#%Qiéé"zﬁomech%i%ﬂaﬁrﬁ?éé'ae road.

This is to build redundancy into the systems described above. It the image capture device 15 and 15"

are trackRPYSHEUGR PenlbR BAALS RUCE TP R ROTOSHEHI YRRILTRE MBS fRO$RI K% ehicle
and one ohége inzptecafuvive de/ides,dhemihe dthesimsage captuse devhiath ceambieeuseduitatriack the
vehicle a iev i informati [ Vi - " can also
be Ussd T o e e A TR A, e
image capture device tracks one vehicle each. In a two image capture device setup, the image capture

devices arResséstihgurtageat gncrehasecs aevesagr pleaps erematally/Lmopidae enieeaney zone
monitorin SR B U A L T Rt . IR RSBt en
includes geiiRslinEs -fof aolieghdransmistion dinkaftic. e fkoRiNyitee diraemiasiobatinkad\badaffic
violationsrANgrRramRighrRE Bdhadi byl on i RIIKIAAHEHICI A VAIEArSRMEANIRIerstood
by a person skilled in the art. Alternatively, the first transmission link 45 can be a wireless
transmission link. Wireless transmission links can be a Wi-Fi link etc, which is readily

understood by the person skilled in the art.

Similarly, the second image capture device 15" is coupled or electrically/electronically linked
to the second computing system 55 through a second transmission link 60" of the second
image capture device 15". The second transmission link 60" can be a wired transmission
link. Wired transmission links can be by way of telecommunication cables, which are readily
understood by a person skilled in the art. Alternatively, the second transmission link 60" can
be a wireless transmission link. Wireless transmission links can be a Wi-Fi link etc, which is
readily understood by the person skilled in the art.

FIG 4 shows an exemplary arrangement of two image capture devices 15 and 15
monitoring two lanes of the road 10. It is apparent from FIG 4 that both the image capture
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The enforcement zone is described below. Enforcement zones are sections of roads or avenues that
have enforcement lines. The enforcement lines can be on any part of the road, but preferably along
the edge of the roads or avenues. FIGs 5(a) - 5(d) shows exemplary enforcement lines along a section
of a road or avenue. FIG 5(a) shows double lines in an enforcement zone 105. The colour of the lines

can be whiacesyeland Iipvsever rieianiewr aidhedinemis rabliiledcbunditepielinwsiieern be any

other colqur as well, FIG 5(h) shows a sipgle line in an enfqrcement zane 110. The colour, of the line
can bo YRS AAR0L. T A AP AP SRl LA Sl D R TIEG VRSN FiC
5(c) shoviReareashyrndigheseg lnernther eeforte hrimesontha 1GCRee velitie chtheliaeotarebienggiow.

Howevergthg e &assbentamy-othesrGriays aapnak aadice rahlivaitesbipryaliau. (kG ek shaws a
ine in an enforcement zone 120. The colour of the lines can be yellow. However, the

double zig zag | (
colour of'%1‘8*1%%@?5"ﬁ%?%ﬁﬂél?ﬂ&%’f?&&lﬁ%ﬁ*@a%é%&%@ oftYIEs Weid"sd k15684 the
traffic violsednfabetesartbabalsinaes BNy e amitieesnaresantdratiebetifioneethénbedreckedrsuehthan a

specifiedfige. Eriof ATy LiBRbS ISR ARS WlPteite WA pOINGR Fabinsiafce, tig piesence

of a vehicle in the enforcement zone can be caused by a vehicle that Is moving or moving slowly in the

enforcenfSHtRohee THEYPe SBREEDIIRUGRIEIE iPtheUBnfRHtERNIBRL A5¢8 cARVEIs® 159viagedy a
vehicle thpip®xarked, indbe enftreentericrons. fonkiBskamnes, ihs, tine aupdmaohedibipasonds or 60
seconds(é)é]éa}py other number. The time period in relation to the systems described above will be
described 'hereinafter when the working of the systems is explained. Software components of the
system for automated monitoring of traffic The software components of the system for automated

monitoringgf kel sdaststie i naltaluimaabisie ResngraforaMedytinue Sacthena block
iagram of a vehicle recogpition module in association with g vehicle image database. As illustrated in
FIG 6a, AVBAIER Pol BT FDBLRe 175 VAL BB Hin S5 G PocBE IR of GoT AL e
image capdréehbyf thafiinade tellowingdeeigeidelvethate lradde taffturdoitamexdostiamddin FIG 6,
there is a4aRiG/R MNGIR PRIRRRSE VRt RSFoGALRE With dae Mpficle recognition module 125. The vehicle

image database 130 comprises a shape database 135, a colour database 140, a logo database 145, a
licence plate database 147 and a model database 150. The shape database 135, as the name
suggestsTtamprisesaadl ectionnbisadesiobelbierdhiftypes a@itariossobie sdagorsetl eadenofor each

automobls oes INAYES L BIURIEN AgloRANRRCERRRI\ERAts A amBlch aBd TadAalDIe

the shape ase 135. If there Is any pe that is unique to a particular t

different RHbgESRBEAGLORGIC0PaPAIRI9E 1R ERRTFOPH BYFEAS: ANGRS@hd PErsSEEIFe 8 EraRBMpiled
and maderivaisrietinibe slhageadaiainsef EaoisBeRrAyeAIGITGIsRbapItubalinésna an
Volkswa%%?o%%%leen zrcl)ir(w:(ral i%g.e%é%rgli(l)i&rr gfsﬂ\lc\ﬁlries can be white or yellow. However, the colour of

the lines is not limited to white or yellow, but can be any other colour as well. FIG 5(b) shows

a single line in an enforcement zone 110. The colour of the line can be yellow. However, the

line can be of any other colour as well and is not limited to yellow. FIG 5(c) shows a single

zig zag line in an enforcement zone 115. The colour of the line can be yellow. However, the

line can be of any other colour as well and is not limited to yellow. FIG 5(d) shows a double

zig zag line in an enforcement zone 120. The colour of the lines can be yellow. However, the

colour of the lines is not limited to yellow, but can be any other colour as well.

To elaborate on the ftraffic violation as described above, if any vehicle is present in the
enforcement zone for more than a specified time period (T), then the vehicle has violated the
traffic protocol. For instance, the presence of a vehicle in the enforcement zone can be
caused by a vehicle that is moving or moving slowly in the enforcement zone. The presence
of the vehicle in the enforcement zone can also be caused by a vehicle that is parked in the
enforcement zone. For instance, the time period can be 10 seconds or 60 seconds or any
other number. The time period in relation to the systems described above will be described
hereinafter when the working of the systems is explained.
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The colour database 140, as the name suggests comprises a full range of different colours that
automobiles are painted with. The colour range comprises very subtle colour differences as well. The
logo database 145 comprises images of logos of different automobiles. The logos of the some
automobiles are very easily distinguishable. For instance Ferrari has a logo of a horse on a single leg.
AUDI hasiwdriedinlsencsitseishé Redomdes aftdhesedagesiibriiipdpgatftatabase 145 are also taken
from different angles and perspectives. The licence plate database 147 comprises images of licence
plates with characters in them, representing different characters, including numerals and alphabets.
The image¥diativdiecempsaasnisimtiibdicysiemplatcadismibiest marigrngaretrdfieragiffdesatikedyles and
perspectiyggitdagnce plates from different types of automobiles are segregated in groups within this
database for easy identification of the vehicle type, which will be described below. The model
database 150 comprises images of different model names/numbers for different automobiles. For
example (apdebiciaMesogratios Mddiguieund on the back of the cars, and for some trucks in the front. The
images of these model names/numbers are also captured from different angles and perspectives. The
process of vehicle recognition is performed as follows. FIG 6(b) shows a process for recognition of a
vehicle 16l A3 fRANSEANEHETET 0he YR Iamgbmpessls ﬁé’é%@ﬂ%}%‘?@d&g@&iﬁ)n of
objects inntagsatattivasenagesiosiraee srecklved, framdhielinage gapdurerdeviee sstarsiddeany of
the camera st devi , the first storage.device 3 " and.the second stora vice 50.
The imagas Lo Shiscoanuer o Felees AR Baby ey I Sl SR o

second seStagBelEnage SAMHIR: drigeead b ERieRdINdg Sciffif dsdevielide Havehdaakane capture

dev:ceS- @d%ﬁs@@@%md ith Eﬁédﬁb&}l@{l}ﬁ%é&@ﬁiibﬁ( gﬁsd@%rsmsshiﬂﬁed/@hiﬁrl:@ fﬁhg@fﬁ%&%ﬂ@@ furtzerh
explanation. This step determines if there is any object, specifically a vehicle in the |Jatest frame, whic
o eprosShIBE s S uALES GHABIAR itodt GO I AR, LA e SRR [ RIS in e
165, the plaesttiahased 46 andextmdel vatGbdsieH Mvolves identifying unique features in the shape that
has been determined in the step 165. This involves the vehicle image database 130 and the various
databases in the database 130. The shape of the vehicle determined in step 165 is compared with the
various im3g e iR dARRMMHd Hatdsadie1 38MB R eatS P SRS R ¢h QIRSHeU A THEEF PTand the
model dadédfzaset et cfetenminsbirdsetizaciiiscadasiaty Fehiekchrautghbbildaypehiiendgesniael and
make of ' S thi e ich is , Which
comprise@%ﬁ%@%ﬁ%egﬁ?e%%gﬁgl[se%r%u?iggﬂﬁ\ﬁtll%ﬁgrﬁ%bi e. ﬁg l{&psreﬁsﬁ]oé\l/%]e cée. p ategsgg?)vered
by this mbful¥ [Rergde aRk $6RBR MG St dai_AFEicH|Btdersrd 2BeMAPIScRIHRTEMiMRA8RE Rint type,

font size g bagsrabfosiapdiftRyg@ntiesiodiseraet wabisgaiRi petisidctiépeak anthiekendeaklicence

plates, folcignEhigl g T RIS ARgke™Mers Melisiog REQUIG=RRADLAA ST leapcpBiates.

Volkswagen Beetle which is very familiar as well.

The colour database 140, as the name suggests comprises a full range of different colours
that automobiles are painted with. The colour range comprises very subtle colour differences
as well.

The logo database 145 comprises images of logos of different automobiles. The logos of the
some automobiles are very easily distinguishable. For instance Ferrari has a logo of a horse
on a single leg. AUDI has four interlinked circles. The images of these logos in the logo
database 145 are also taken from different angles and perspectives.

The licence plate database 147 comprises images of licence plates with characters in them,
representing different characters, including numerals and alphabets. The images of the
licence plates in the licence plate database 147 are taken from different angles and
perspectives. Licence plates from different types of automobiles are segregated in groups
within this database for easy identification of the vehicle type, which will be described below.
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If suppose the shape in a particular image or frame is not clear enough for identification or recognition,
then the subsequent frames are subjected to the same process till the above determination is
achieved. The vehicle recognition module can process multiple shapes or vehicles in a single image
simultaneously. The vehicle is also referred to as an element of the traffic. The extracted and the

determinggdnfpdentiampsessiaRddmpirsiaraamderigriéion woied tensaaaesuerdramearavene

retrieved for the process 160. The vehicle recognition mpdule ig installed and runs in any onge of the
frst comBUIRIE o 0 PRI O SOy 1Re Lot i SRS B the
image cagnie toesksdn theotint Whelgnagiesrbtheecisnipdghethesidumbeis amaisacapiiiedrspmend

computingeyaiaingng Rask8RG&AMRUILiIng system and image capture device. If the system
comprises more than one image capture device, this module can be installed and run in more than one

image capture device. The image processing techniques used for object detection and recognition of
the shapéditf frecasisicle vattieks vehageitiendgrpadnrmedde tdlovesisEKSi gy essabt acporsdsadoground

subtractiog, phifehSAAMERALomoE SRRl Aom iR daIRS RN Hiooabiclsate FRamibs undersiagd by a

person skilled in the art. The image capture device can also be viewing and capturing visual
informatiBH WS SRR f FRIRSIT iR IRRISS SHER IPROSS rYs (GITSad HaNER HRIFLAMRelR3Fhes 20.
In this casgptbaiaeviacopsitia o igniffttatiemerihaorahict\ibe 2Rfoscemertsienaadwrneviode
extractedfom Uae yispahinoumalion,Ths spigrcement cones are lsnfind 0 e hesisef.sinle
lines, double'lines and zig zag lines. Enforcement zone identification image processing routines or
algorithniewigamaeh bBjdatsiotgedoyige o anhdlon it ssagns prraggsliaviedinBaxeg berlines
and any ethiirsteBlifisationgsiteiufealciecCanbiGHe’ imtiR ¥piers. deliceshesparadiaidied, the
enxt step is tq extract Ehe enfc\)%cement Z%E.ﬁ %E.d &he 0 'ect& or vehicles in @e enf rcetmenl']_ pne from
the full int &Y HHAARRERURY PSR TRREr AR B bR B BrERESSIRAS Gidiakibh
detectiorsterddeseniirstioit. tAsrelds cribye daectiespaadio@iyad intdiniatiortion tatest Ssastidl, imbige ssand
moving i YRV, gs which comprise movies and videos are fragmented or split into
individual still image frames and subjected to image processing routines and algorithms in the system
being described and the method that is described below.

Once the presence of an object, specifically a vehicle is determined in step 165, the process

moves to a next step 170 which involves identifying unique features in the shape that has
been determined in the step 165. This involves the vehicle image database 130 and the
various databases in the database 130. The shape of the vehicle determined in step 165 is
compared with the various images from the shape database 135, logo database 145, licence
plate database 147 and the model database 150 to determine whether it is a heavy vehicle
or a light automobile, the model and make of the automobile etc.

The process 160 now moves on to the third step which is step 175, which comprises
extracting the licence plate number of the automobile. The types of licence plates covered by
this module include the following — standard licence plates of a country including different
font type, font size, embossed fonts, different colours and varying reflectivity, off-peak and
weekend car licence plates, foreign vehicle licence plate and others including R&D licence
and classic car licence plates.

If suppose the shape in a particular image or frame is not clear enough for identification or
recognition, then the subsequent frames are subjected to the same process till the above

determination is achieved.

The vehicle recognition module can process multiple shapes or vehicles in a single image
simultaneously. The vehicle is also referred to as an element of the traffic.
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(b) Vehicle Tracking Module The vehicle tracking module facilitates locking on to the identified or
recognized objects or vehicles in the vehicle recognition module and track the vehicle's presence or
track the vehicle's movements in the captured images or frames. Additionally, the vehicle tracking
module also tracks the length of time the vehicle is in the images or frames captured. Once the vehicle

recognitignénedidetsletaimtnesdtierpiasanep haiva hicesioide imagesRadamassdeoveialentracking

module i?hinvoked. Immediatel ueoon beirbg invoked, the V(?E'clﬁz trackliqn module.tstartsatipe counter
elﬁna%es [ frames Were reirieve f.orthe rbcess q h ve.mgt recognifion module is
to measure the fenigth of time the vehicle’is In the frameés captured or inthe enforcement zone 20. The

vehicle traskatecnaodulengléngfigotireadiapdict trummhingesystbe d:dbesiviedfcamesitiog sustRiBes of
tracking. 4ghe ﬂﬁ%@%’é‘oﬁé%ﬁﬁbﬁﬂﬁgtﬂ?s@&wﬁ@iaﬁa the RrRsRNEsAraRRaNGE M iraehisigsbynibe

presence or absence of the shape of the vehicle. Ué)on determlninB%he absence of th%shage of the

vehicle iMMAS&StURSRIIRA PRSI AR RS RaF RS SRR PSS YRGB WL §hRAGK e hination
of violatimompatingfigsprotancl imdpe vabiiole dadsendf thedyieeAsciimghiatsdnnrE iBan, dhe tnageslapsed

by a vehiglein e SRIOHRRMSA ARSI SASENIReS A% P s Maicle raskiagerasiule insaisiep 185.

In the next step 190, the time elapsed t is compared with the specified time period T. The specified
time period T is configurable in the vehicle tracking module and can be varied as and when necessary.
If tis lessTHwimagthproteesmisiaohvigiasionselithe tbjdict pratetiohasmiblust@jedon stepel Shadbtds greater
than T, t there is.a vjolati the ftraffic protocal as illustrated in ste The yehjcle tracking
module igﬁﬁs%ﬁ@jé a'r%d\{hﬁa ns %ﬁnyrgﬁégaﬁ#&@ ﬁ]ré)i?@oemgp?d%mb@s%/sq{é%?iog%ﬁ%gtﬁ{f% ’cé%%gﬁ%%ﬁgystem

40, the seebiaciempabiasts po@NEBEHMY tREAP AN cepitRdr deotestion otker Weikls, affs ierfie is

installed aRgerafd by RrsorfdhrtiantRNscomputing system, the back-end computing system and
image capture device. If the system comprises more than one image capture device, this module can

be installed and run in more than one image capture device. The vehicle in the enforcement zone can
either be Thevingpercstaltios devickheanaticl der askiitgraod grptaimpraseds ultipleshapersiorthehicles in

a single ipageSiBW tRRRRIENaEES \IRRUGRLD ISR ANALBRYRISMAEYhes 20. In this case,
before recognition or identification of the vehicle, the enforcement zones have to be
extracted from the visual information. The enforcement zones are identified on the basis of
single lines, double lines and zig zag lines.

Enforcement zone identification image processing routines or algorithms try to match objects
in the visual information with single lines, double lines, zig zag lines and any other
identification criteria that are configured in the system. Once these are matched, the enxt
step is to extract the enforcement zone and the objects or vehicles in the enforcement zone
from the full image or frame of the visual information and subject it to further processing for

violation detection or determination.

As described earlier, the visual information comprises still images and moving images.
Moving images which comprise movies and videos are fragmented or split into individual still
image frames and subjected to image processing routines and algorithms in the system
being described and the method that is described below.

(b) Vehicle Tracking Module

The vehicle tracking module facilitates locking on to the identified or recognized objects or
vehicles in the vehicle recognition module and track the vehicle’s presence or track the
vehicle’s movements in the captured images or frames. Additionally, the vehicle tracking
module also tracks the length of time the vehicle is in the images or frames captured.
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The violation detection and analysis module is installed and runs in the back-end computing systems.
This module facilitates compiling the violation videos, analyses to determine and specify the violation
committed, determines the date and time the violation was committed as well as the location and area
the violation was committed. FIG 8 shows a block diagram of a violation detection and analysis module

205. As ithsdeaiesl veHidle Bcdhhriohatioaletestiominps maalysiemedila OSideMpPrisemageepr210 in

which the, sorag device o0 gldie seend colpLiing sYslSm a5 [Ba2kes B iplafion. ideos.and
images from theé tront-end computing systems or the camera storage devices. Thé violation videos and
images alfedidneiveetwlzhstarie stdimpscadatéscatimeasarapseTiRagiiockttimegbah@higiededeish® a next

step 215_fi@M’é‘§C$_h @_ré@@“ﬂr‘tﬁé‘%%l@%ﬁ %?SH@%@WF@W&H%I@QFQM@'?ﬂﬁi@&hiﬂ‘ﬁﬂﬁﬁﬁsﬁiﬁ@‘
processwé% the vjolation w%e,os, which are, I‘e%dl% unfderstood b%/ the person_skilled in the art. The

process SOBRROh PRORNAE {8 IRECSRSS"2 fon HEPRsER Y BREEMLIMBRMBRHE URSiSRAg
automobiteoriuéxtieieteci fesnthth presbras andlosantagelsihehiehicte perfihenaddenceitaldbsenageof
processiqlgergﬁgagq)? WRich AR understood by the person skilled in the art. The process 205 then
proceeds to a next step 225 in which the relevant violation snapshots, images and videos are stored
with the captured licence plate number and other suitable information required for reporting the
violation Bpdreaégsaingitigerieadbe daveagairsiapevidiaitoveid)eMiotat vait@paringges dStntasons

Module Tig yielaian EReripg 0K knmens cipchle s ietaliad g s 1 e

l? ck- %qorqnputing
systems. This module tacili e violation along with the associate w@o rrngfloon Iof the

vehicle ofesigeiedfiteamonwe s titnetraseation lieehdaline rriamsed & evivetiele t6 the traffic
enforcen@ﬂé@%%tt%r{é&ﬁi@é@&rﬁiﬂ@i%%ﬁ aeNendheacenstensdurvines etdbergshigland his
pee s LR R R S T A R
automatdin@ priiodngietrafifiorable in the vehicle tracking module and can be varied as and when
necessary. If t is less than T, then there is no violation of the traffic protocol as illustrated in
step 195. If t is greater than T, then there is a violation of the traffic protocol as illustrated in
step 200. The vehicle tracking module is installed and runs in any one of the first computing
system 40, the third computing system 40", the second computing system 55 and the image
capture device. In other words, this module is installed and runs in any one of the front-end
computing system, the back-end computing system and image capture device. If the system
comprises more than one image capture device, this module can be installed and run in

more than one image capture device.
The vehicle in the enforcement zone can either be moving or stationery.

The vehicle tracking module can process multiple shapes or vehicles in a single image

simultaneously.

(c) Violation Detection and Analysis Module

The violation detection and analysis module is installed and runs in the back-end computing
systems. This module facilitates compiling the violation videos, analyses to determine and
specify the violation committed, determines the date and time the violation was committed as

well as the location and area the violation was committed.

FIG 8 shows a block diagram of a violation detection and analysis module 205. As illustrated
in FIG 8, the violation detection and analysis module 205 comprises a step 210 in which the
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FIG 9 shows a method of automated monitoring of traffic 230. Firstly, the method or process 230
comprises a step 235 of capturing visual information associated with the traffic by the image capture
device 15. The image capture device is being directed at the traffic. The process 230 now moves to a
second step 240 which transmits the visual information captured by the image capture device to the
storage dewiagddudbiedransoniasiosciokdAsmiiaes, sriiessecsivsRmlaitraicAn R B tieimage
capture deyige, the iontend eomputing systems ot the backend combuting systems, Te
transmissior?o?wsua information ynlﬂe Image capsture eVitB IS the'S rage device IS t rougrh the
transmisgidadinRndlichgeastir seceiisidingll daticstans Hotdeeaign pampsoVs toraceied2fiep 245 in

which th%h‘éﬁ%@@d%@%@@%ﬁ@@g iS Wﬁ&?ﬁ?@@i&&t%ﬂ i%@@ﬁdﬁ'@%@ﬂ@@ﬂ‘@&’@(&ﬁ@%@‘étto _
determine.if there is agg violation of the traffic protoco] or traffic lay. To elaborate on the processing

step 245 fHEARRILBRAGERRHISRTHRRFES IR ORI LLaAR VEHFE TR CoTINGIAREIARY S the
vehiqle trinekpegsorodkilEdTihehe i;ruafﬂaefhnmpewmér.thbq p&iujewseocagndjmstarmﬂmeirammheﬂwehicle
tracking magdule a5 i EEIRE, IS IRFE S RMoKIRALA0RINRG iR e %H/%F'iﬁw?%%yo?ny

vehicle that enters the enforcement zone.”As soon as the vehicle recognition module identiti
recogniz8&NdhiBRIRITIRI oL ibahisipane, F?F%‘iﬁ?ét%@&?@@énwm%@%ﬁf&‘?@@%gnﬁy nRiule to
lock ontopéreshakiticef henechic!aaghriesttheosmieceopitiesdas oeasigtngtipeadansenidhwhdch is the
time for which the vehicle st in the enforcement zone, which ma Vi lowly or being
Stationar T e ST o e S S e e oned B
recedes MU8IPEraaNthetEhRIEaRIEVBHIHIP THEGHIBFcOmEpOrHMME thRsvielaipamist aplerstagdke 230
keeps rugame leQNEgRAsSIesHefiBat the image is captured by the image capture device, transmitted
and processed by the violation detection software routine. The process of determining violation has
been described earlier with reference to the vehicle tracking module. When control is passed to the
vehicle traigjatimuBepfitinchgkih§umaeltaddadnieg violation, the vehicle recognition module still
keeps running to see if there is any new vehicle that is entering the enforcement zone. If any new
vehicle has entered the enforcement zone, a new instance of the vehicle tracking module is opened
such that MOré'ARIPBAERREIAACEST tRU VBRI BALKIRG T IMIAISE rBRAiHY™ the YiEmRAHENAny
instance odrtipeititeh wlsttrackingsmoctilé teiitasdie sapbainghib oy ehlaiioth atasdoritigttracksedamtaees out of
the enfor : it i A infprmati jited is
processel B T e et
are runnif®). SXaReR BB PRIERIBRN Gy Mtidhenitrilite lBWtraRieresafEE fe8 RaRE difnber of

the vehiclegiritrednoages ef tramemidecomisofrtithe Haagesiensspetbicatingtasioe ebdiesvehicle

tracking mociﬁweg?\grhl h are Images 'tﬁn%‘é%*r‘]'ﬁ' Igﬁ g%lﬁfgrﬁnt lo atlorq]alacl)okr)lg the egtfé)é emeenetnzone are

simultanéous y Edin he s¥oraﬁ;oer SVIcE T WhICR Ihe VicRRioh Getection SOTWATE TOUTING 19 running,

resulting amatwetdstapages. If violation is determined by the vehicle tracking module, the set of images
is processed by any suitable database software process to package the set of images determined to
be violating the traffic protocol along with a header which comprises information on at least the shape,
colour, model, logo and the licence plate number. The shape, colour, model, logo and the licence plate
number Hastigsraleadpecte d iy netheehit lgute cagedtionnitodhdent traffic

FIG 9 shows a method of automated monitoring of traffic 230. Firstly, the method or process
230 comprises a step 235 of capturing visual information associated with the traffic by the
image capture device 15. The image capture device is being directed at the traffic.

The process 230 now moves to a second step 240 which transmits the visual information
captured by the image capture device to the storage device by the transmission link. As
explained earlier, the storage device can be in the image capture device, the front-end
computing systems or the back-end computing systems. The transmission of visual
information by the image capture device to the storage device is through the transmission
link, which has been explained earlier.
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The visual information captured by the image capture device or devices have time information
embedded in the image, such as a time stamp. As described earlier, the smart camera is an intelligent
camera, which has image capturing, processing and communication capabilities built into the same
device. The image capture device 15 can be a smart camera. In that case, the violation detection

software Tautpece’8 Lsoinsialieevisstitcdhageeprtusisiavics e ardihpiracersing s iedsal
informatiop can bg goneviinltrtlier%mdagee ca turﬁ d(?vi(r:e %5 it§elé. S nqi(ra]scﬁi eolr ecl':lrlier, t\ne vi.olﬁelti%n
detectior"Software roufine Can be metafed andrun i the camera stoerage device 25 oPlfgglnot is case,
the visualhiaforffiapopiosalansificeidwo the camera storage device 25 or 25" by the camera
transmission link 30 or 30. Alternatively, the violation detection software routine can be installed and

runin thel_firs éigogra e device 35 or 35. In this case, th%v,isu | info,rmatign is transmitted to the first

storage deV AF 951D RIARESHTER Pap i MeVIREUH GPIRFIR) HOLMAL HRNLMRISSIBRTIR 45 or
45. Furthihealahinktineslggbiiovioiatiole detettovebafievaaekiogtmedise Baensialkadaatav betinetre second

storage dgyigee Vi RRRE IR USHA ILUDIRIBRBKANSIRIRd 0 the seerApiPgR dayice SO

from the image capture device 15 or 15" by the second transmission link 60 or 60. Alternatively, the
violation BiRYeHAHYbRIVAR Rl dRr B @ irisirc PRy Rt iNahisle dBahaniestdle BRAKEHEHNd the
visual infeshatias & tiarsmiitedetdibersesgritiostonageleleyictif foometogripsisstorepizideaviars 35 or
35 thr°”@H&(g‘c%r‘ﬁ’%‘ﬂé%%%'oﬁ%%%ﬁ 6a5re°rséﬁr ?E)h 't%és.&Sh‘?éigdtrrs&‘i‘rﬁ‘gj%‘8éfu?é“?oalbalt%ﬁﬂ§‘.‘?ﬂ%athway
to the second computing system as the visual information are being processed are in real time by the

method hargsibhedeehislseansheiad, haditenesuiisiolPhEReRYIBE Breslansethé wtehitsrdifine
circumstanee fPHABINGPesieR efdrensntsdan R sia @litsh eR R $ceaditmeRmisgen link

60 or 60. O iolati been ined, th trol t fers to the viglgti tection and
analysis R ESER St bR 0 i DRSO T QR L S MPaE odBURee ARl
informatiorogrekstin giadlrécedassiarmizem asitigeimeljels aoevgs aldog dhmeniorgearahsniagyespisce and
are substapiallybig A, ARSI B R URILRINGRE &%tiﬂéﬁ@‘%l%ﬁ%%&?%@i%éh@ firhrad gmcond

computing systems, described below are a few methods to optimize network bandwidth usage for
transmis&tn BRI GRS FRKIS s KBRS T SRR PEOBRSeS A iy 1FlBEARi gigiection software

routine. The process of determining violation has been described earlier with reference to
the vehicle tracking module.

When control is passed to the vehicle tracking module for tracking and determining violation,
the vehicle recognition module still keeps running to see if there is any new vehicle that is
entering the enforcement zone. If any new vehicle has entered the enforcement zone, a new
instance of the vehicle tracking module is opened such that more than one instance of the
vehicle tracking module is running at the same time. Any instance of the vehicle tracking
module terminates when the vehicle that is being tracked moves out of the enforcement
zone. Hence, it is apparent that the visual information captured and transmitted is processed
by the vehicle recognition module and all the instances of the vehicle tracking module that

are running.

As described earlier, the vehicle recognition module extracts the licence plate number of the
vehicle in the images or frames. A copy of all the images processed by an instance of the
vehicle tracking module, which are images with a vehicle in different locations along the
enforcement zone are simultaneously stored in the storage device in which the violation
detection software routine is running, resulting in a set of images. If violation is determined
by the vehicle tracking module, the set of images is processed by any suitable database
software process to package the set of images determined to be violating the traffic protocol
along with a header which comprises information on at least the shape, colour, model, logo
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In this method, the enforcement zone has presence sensors using the principles of Infra Red (IR),
Ultrasonic and Laser to detect the presence of objects such as vehicles. The working principle of
presence sensors such as IR, ultrasound and Laser are readily known to the person skilled in the art.
The outputs from these sensors are transmitted to the front-end computing systems or to the image
capture dgidaadisedndbtpRisnagasmpiuie seyiee dslasnastieRngRalt APE Soaree yMtsedie@atinuously
by the imﬁa ebc%%tu;( rd‘?VBCS ater 9Sht|hF \r/ehiclr% IrnO\r/nesda,ong the enforcement zone 20, the sensors
placed at di erent Jocations 5Ior?g ﬁwecp?atﬁcﬁgw P IRE Venicle moves, and specifically along the
enforcement zone 20 detect the presence of the vehicle in the sensors vicinity, the time points of which
are recorgigel Risthe ineaRARPILESAGUEEHLS Pllimadd hipiiantRELEoRPHENGSY SigmRs.-tihhe visual

information or s?_ecificall images with embedded time information equivalent to the time points
recorded BY'THE |ﬂﬁb%}@té/g&%? "HOGiILRaE G UES-A5 RIS FBMIRand computing systems are segregated

as a set of selected visual information or selected visual information. The set of selected visual
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all the images captured by the image capture device 150or 15" because It is a subset of the visual
informatiBFPESRRINE @MY RERIAE LR erBAREliRR RylbiMS tetse R BaViRforMRiBRAGE S4AIHEE to be
transmitteidviseen theafirsetenpsanissiondinkiAdrer 4assetenddrasnistionlinksitbarer eQtios te
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transmis$§i® AR pHiBe dBsige GariArhesyieantcbsfiideration in the working of the method and system.
The selected visual information is then processed to determine violation of the traffic protocol or traffic

law. Alt tetot ! fty d ti Iso b d. This invol ing, the visual
nforman CRERIS L e W R SR s AL S RS RAALR, S tariined rew
locationscaloratistoagedeviven2z aie’are lfothieddaen the gistiaf kdtentaliboissdlansorittedion heselected
éﬁe%‘é‘(xﬁ!@t@@%% W5 REGRENCEARATSER IS ITNabH e aBOuRt A8 YHRY Power

visual infesmaHotiof.
required to generate the selected visual information is substantially reduced as there is nd image

processing AVINAHC AP B SOMMKES TR FRARSH ST AIRCBBAIHU L Wit PEsh TR RN eRP s ual
informatiGa bynthiesage tagpivisaalanioeratidre istoragenddae IhyetliestraiosagissienidmiBEampases the
first step it ' infarmation. by ' ' r 15,40 st
storage (J%é/ﬁaéﬂgg}g%g%%%%#%@%%aﬁ?mﬁé%n?ﬁﬁ@? %%jgﬂ %Sge@:(ﬁﬁdi?é% Oj’o?nép'rigitfﬁlecting a

subset offiERAtVRlVinhsYialRbabgsirsion sroMmasinguline ranPRidalrd anmhfemiatbn $ReW on
predetersisiegd salLationorilgninis Jaeqrorcssing haseskaororedeiriiminriisalRciebmidtetmdge

performeg. oy, 8 siecliansatuare Jingdn 0s I8t compuingsystsm, One.cxamAle:ldhe,.
predetermined selection Criterfa’can be'thé same as what has been explained earlier in selecting the
selected visual information based on the time points recorded by the image capture device 15 or 15"

and_the f%@&?ﬁﬁé‘%é%ﬂ%&cﬁﬁpmm%6%@%@%@?&"&@ ITRAgeR Yﬁitihéi%&‘iiﬁﬁnps_
equivalent to the (ilme p%né?i éae orded Eﬂ}%a few other time Eomts before and after the recorg d time

points. TREPA#Y ¥I55s 1SUR AP TREION AR AN SIBAd AR PGt RST RS TR ARR G ISEordge
device 50réon Stertuge siomage dssiogs GShat!B5T tisaegtutestthesanssion pdthisapldhfor®atidmisansmitted

and procgsaaghthus FRANEY SRS NaRMe L BaMNA NG HEZ DN IR L SAthRIOFrS Siagapower.
information are being processed are in real time by the method and system described
above. The transmission pathway 65 or 65 can be used in routine circumstances or during
periods of transmission overload or a glitch on the second transmission link 60 or 60°.

Once violation has been determined, the control transfers to the violation detection and
analysis module 205 and subsequently to the violation reporting and summons module.

As visual information including still images and moving images occupy a lot of memory and
storage space and are substantially big to transmit around between the image capture
device and the first and second computing systems, described below are a few methods to
optimize network bandwidth usage for transmission and storage space usage.
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Another example implementation of this technique comprises generating the selected visual
information in the image capture device 15 or 15" and transmitting the selected visual information to
the first storage device 35 or 35. Yet another example implementation of this technique comprises
generating the selected visual information in the image capture device 15 or 15" and transmitting the
selected gsugkistaveaiesn $B-samprCpechaigiiage device 50. (b) Variable Resolution Image Processing
Technique In this technique, two streams of visual information are generated - one stream that has
high resolution and another stream that has low resolution. One way of doing it is to capture high
resolutiotnvidigahfifomntoenby e aniagpne Aasipsegenisesandass iy thermrintiplewofdstiufied, but at
the ?ame(l‘iﬂI]QﬂY}@HHﬁi@ ingythedaigh F@é@é_tﬂﬂ%@ ﬂ%@h@%ﬂ?ﬁﬁi&is %U&ﬁh&i ‘0@5(6@5.0 THREWRRER capture
device to generate two streams of visual jnformation - one being high resolutiop and the other being
low reso|B%i%ﬂ??u?{h@ﬁ%?£ﬁ§nﬁﬁﬂﬁ%r?h%“ﬂ%l?él |RfolHARBH" y%% ‘n%%%’eaé%ﬁﬁ?r@'}ﬁé\ﬂ%%‘?h Storage
device by¢hsotraskifeds siothdirdcicding resssutsransmniiteng Hemdogh assdlatiemitieslidd it rincatiendo the
camera SIgraqRifepa ancobRR MetiRdYs!INRdeARUE RSt OF 3he THEDETAPiraISRIRKOIVes

transmitting the low resolution visual information to the second storage dévice 50. The advantage of
this is limHEArLGRZTARIGN IFTa%eRvBIk FRMHIFRIFPALNHRUAN PYSE6IIMGAS/ RRRIMRIGRHSE AR 3t in the
image caghigedmaoesonldreyfiisé corpedingraysies . 2Branesséngdhe pliaierl infafirfeatan bydiisngiolation
detection solluge NG, A depITNGINRNAL NG Slement ol e afie s IRoviglaan ol s fraffic
protocol comprises - processing the low resoluticn visu Information at the SECon computing system
55 by thed@igRitithe deasenea shitiareerieland rihsy BRitp AsaMigHTbYmigoHrpadkeint® ficiige @&ermine a
subset of&aerhighuip satieiyyisHpliRQIIRIONE erYBCd aria R RIRS eSHIBOLING QYaRsHOITISe this
involves proc ss}nggt e low resol Ii0ﬂ visual informatiqk? t the second co?g] ut%réeg{sglstem 5,[ to
determinéWRicH'M a Lol rmeYSA iﬁﬂa}%%%lmmnefg i q%iﬁ'r@g JUREBRE"YOr Tt Fcﬂ]i 8? i8|ation,
which catirbe beistsd renctideg dsitibe hage vehiore cietlte ffane 69 irmaddhentidts-enie reamioatingh
respect tg e famgra SEhR-imecstades abthepesimagss Udiameiphiionagiesqsheth aig.spmpiled

and formed into an information packet. The information packet is then transmitted to the second
computing'SYBRiIA o {4 AL qiBer of tHa! HY A PRRIANRINSHEG ISR YR PEHOHESHRSS e device
in one of It ist@ggecaptve wegiceanddize ficstioo wipaitofgadysteim&gse daptutbe cgnttentsnatithe
informatiancpaekabybe Mo qsolylion s yal i umatPBisJNSLINERARLIR A <IaS 138 BybRe! of the
high resolution visual information. In the next step, the subset of the high resolution visual' information
is then tréN3afitaBiware\desrAgedtvice in the second computing system for further processing by the
violation detection software routine to determine violation of the traffic protocol or the traffic law. This
techniqug, (acilfater reducing netwarlc bandwici utlizaion, as.fhie full set.of Bulky apd uollgunous high
resolution VISUAT IRformation 1a not fransmited 1o the back end computing system or second tomputing
device. (Spefigt ReRNISSASHTHFSABISTERhAlgine transmission pathway 65 or 657, the selected

visual information is transmitted, the end result being reduction in the utilized network

bandwidth and the speed of transmission, as the speed of transmission and processing is an
important consideration in the working of the method and system. The selected visual
information is then processed to determine violation of the traffic protocol or traffic law.

Alternate to the sensors, software detection can also be used. This involves processing the
visual information captured in such a way that visual information showing the vehicle at a
predetermined few locations along the enforcement zone are formed into the set of selected
visual information or selected visual information. The advantage with using presence
sensors is that the amount of computing power required to generate the selected visual
information is substantially reduced as there is no image processing involved.

An example implementation of this technique wherein transmitting the visual information by
the image capture device to the storage device by the transmission link comprises the first
step of transmitting the visual information by the image capture device 15 or 15 to the first
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In this technique, capturing visual information associated with the traffic by the image capture device
comprises capturing a set of high resolution still images of the traffic by the image capture device 15 or
15. Further, in this technique, transmitting the visual information by the image capture device 15 or 15"
to the storage device comprises transmitting the set of high resolution still images by the image
capture hopsdedéoithe3sanaaBt BoNMeUiia0RMEATIBISR MKSKHAshITHRCkEHENE stBp s6hpfikigh
resolution ﬁtill images %f tkt1e Er?ﬂ;ﬁcv?re ¢a urredtt(%tge %nagefca ture I1;I1ev'ﬁ:1e Jfr5 or njﬂg <'1P aal
predeterr?ﬁne(%I e MEPVaI%In Sther Wor s? {he high ¥eS8XitiorP s%ﬁelsrﬁag?es &ré 1aRen mintervals and
the high reflsolog@ienstidisrdge capedeiaroined) aejestingle eaistiging paassosedsinindipsehpire device
15 or 15"&9&@@%%3@&8&%&%5@&9@g@ﬂﬁWémwe&s&e&lnﬁ{  dBrHvS serblRiApanb@orgshe set of
a

high resolution still images IS captured by the image c[raTIPture device 15 or 15, a predetermined

b
resolutiofSPRHENFhSGECRp NS ©18f Sre B LRATHRE RETRBA fELEHR S BBV be
performedhaitihae desragetaipkaecddieices ddeatiogl HieTsetenteagestaptinferdarice Hasedisnalhe used

when theylavy, g &Ithel AJLans P hRck O dha et ds Rivdrersby Apaiach yanicls M5, tin

enforcement zone. Sometimes, the two image capture devices 15 and 15" are used so as to tgrack the

vehicle iPYREBISINEHBNEXBMRI SANIIPRIRS rshimagphiiiR AMasiREnne IRarvatert iRiHgplEieof
operatiorpaints weskiagdhldeaneihothe and dasbinis| wesoeke aedbert ey ecaseddne thaspoiagarmhess of
whether {n6 JTiagG CARYS dEvics 13/Ghd RoRiGaSaL. PSRERNING O e agecapiurs device used
the front end computing system associated with the image capture device will be used. In the event of
both ima§€ daptaierafs/iee PsassTS’ BeiRgthsedlisheepHeesplds oBpEration \AskRlvBYaMBaEPthe
methods Kk taaBaIEHE prdeessie thad e WHHRRaRRIRAKS AR A IRiFERER FaRiHRISYiISRS and its
associated front-end computing systems and back end computing systems. FIG 10(a) - 10(f) shows a
represen?éﬂ%%sﬁfﬂgtpgt\f\b%of a vehicle being detected and tracked along the enforcement zone 20. FIG
10(a) shows a car 300 about to enter the enforcement zone 20. The image capture device 15 captures

visual infarpiPRaRIpe HERIGE AR BRI IBRILEEME AR W gRIBRIMG AR CHMErs hy e image

capture device 15 is processed by the vehicle recc\)ﬁnltlon module using image subtraction or other
image prid@LRHIGTelhiiGuiRagR 6Rl¢EFeHSBe wiPhd Yefitdeliany MU HitGeSReoEHitER Rodule
and will befevadidnietdatsutice ssoratye glabicar@b mo8eSssystictesisivalyaraptuired|gsaalatidarofaticn.

technique comprises generating the selected visual information in the image capture device
15 or 15" and transmitting the selected visual information to the second storage device 50.

(b) Variable Resolution Image Processing Technique

In this technique, two streams of visual information are generated — one stream that has high
resolution and another stream that has low resolution. One way of doing it is to capture high
resolution visual information by the image capture device and convert them into low
resolution, but at the same time maintaining the high resolution visual information. Another
way is for the image capture device to generate two streams of visual information — one

being high resolution and the other being low resolution.

Further, transmitting the visual information by the image capture device to the storage device
by the transmission link comprises — transmitting the high resolution visual information to the
camera storage device 25 or 25 or the first storage device 35 or 35". Further, this also
involves transmitting the low resolution visual information to the second storage device 50.
The advantage of this is limited utilization of network bandwidth as the high resolution visual
information is stored in the image capture device or the first computing system.
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FIG 10(b) shows the car 300 just entering the enforcement zone 20. The image capture device 15
captures visual information, being directed at the enforcement zone 20. When the image captured by
the image capture device 15 is processed by the vehicle recognition module using image subtraction
or other image processing techniques, a shape is detected by the vehicle recognition module, which

proceedsPiedaaiaty thesshians withrheibhagemstorsdiorihRahape dotakasaddmecolastgataiase 140,

ogo dataase 145 and medel dalabgee 150, Snce e ahapgn e imags acquired i nol camplete

and full to extrac e Information about the car entering the enforcemen
recognitidfent@uurslelinfoisirl Sifosmstive gidhal feerndadompAa e IoMHD image cdpleiiendevice

15. FIG Jdé(l%bﬁaﬁ‘é’éfmﬁ_ré%éﬁ}%i@@ﬁiﬁbﬁrﬁﬁﬁpiﬁ%mﬁ?ﬁ)ﬁ%@-tghﬁdm%edﬁ?é?%?ed@gmf‘séﬁ now
captures visual information wh;chgffén%nses the full im 1)gj’e of the car as a shape in the enforcement

zone. Th8'VARiBIENEEBYHHRHhYRY POy o EG AR (M R RIOGER N e TG EE WRs s ithe
shape ddtalobss pBiessiogititatalasscl4dn oo alatddraseidd aiadhd seoded datapatiey KyStefié&Shape of

the car 3004 aRSHbIGRATHAESLL P RHRASHONA QbaciRReeR MRdEaRcbRRIBHa fee Ry

databases 135, 140, 145 and I50. The informafion about the car Is extracted by the vehicle

recognitidiP iRV RIAY GRNiRsIRASELP MBS SRR LK) YRDEIRTS tnfutiasee PhEMARISA8%riRking

module fisakatatishanimespastan fordhamerposes dndeseatipg violladian ilateyed/erirtiteseadr300 moves
out of the epforce t zone 20..The icle tracking module also stores-at least | the
chape in 10 Sa e ALt P e SO S Sl Al A AT RISl o e

300 well insidentHeaepiHasimenths se camnaT Benyeiise: ﬁ)ﬁfﬁmgtmwm@tm&@@bﬁéﬁ@dﬁggsive
mage in ihg\isslisprAsoReinasmUS@agd tistio et he:shage i iereamiutediinage o
what has, been stored In.the previous.ste atching the s e,.t e vehicle tra ng m ule KNows
e s G R R RO T o e o A
fully outsigedihtoanfisceanieiotretien2s. Jibeedethiclaghatkise aciothelesnoskingfethieakiginyesigdyono match

with and ghuis, SiRRSHBRJHME GRENIEk TheelARSSShEmS L IRdNBCABRIRA Witha Frgsifiadime period

T to detect violation, which has been explained earlier. FIG 11(a) - 11(b) shows another representative

illustratiolN & 4 ASHWHEHA LGS BEME R IR RPBERBEINRIYAG SHE RN Y8RESSHIFIG
11(a) shawystbeiotiso@arsttieriseiomiosceinterat otet@aptier eatiimef plosnt 4iffée profbeonatie capture
device cqpatHiEeEme image at time point t1 seconds. FIG 11(b) shows the car 300 inside the
enforcement zone captured at time point t2 sec. The image capture device captures the image at time
point t2 seconds.

This technique facilitates reducing network bandwidth utilization as the full set of bulky and

voluminous high resolution visual information is not transmitted to the back end computing
system or second computing device.

(c) High Resolution Snapshots Technique

In this technique, capturing visual information associated with the traffic by the image
capture device comprises capturing a set of high resolution still images of the traffic by the
image capture device 15 or 15", Further, in this technique, transmitting the visual information
by the image capture device 15 or 15" to the storage device comprises transmitting the set of
high resolution still images by the image capture 15 or 15" to the second computing system
55.

Further, in this technique, the set of high resolution still images of the traffic are captured by
the image capture device 15 or 15" in a predetermined time interval. In other words, the high
resolution still images are taken in intervals and the high resolution still images captured
during any single capturing phase of the image capture device 15 or 15" constitutes the set
of high resolution still images.
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In this representative illustration, the car is stationary and the vehicle tracking module tracks the car till
the time it is inside the enforcement zone 20. The elapsed time is then compared with a specified time
period T to detect violation, which has been explained earlier. It is to be understood that the foregoing
description is intended to be purely illustrative of the principles of the disclosed techniques, rather than
exhaustive thereof, and that changes and variations will be apparent to those skilled in the art, and that

the present jnvention .is no mtend to be limit h rtha ex set forth in th foI wing
claims. %‘HA S"}L”}i me%ﬁ o%’au f(SDr'rr(?a ed Srﬁgnltorﬁwgrgfs?r ?foc S%rl‘ralprl fg:'° &4 iurmdg\)’s{ﬁal
informationegeseriiteel deivicehtbtruffie by Areveigie ceptigedtididoftthe mage @@W@dﬁeﬂ@@d being

directed gt the ikaffic;

The method described above can also be performed with two image capture devices 15 and
15°. Two image capture devices are usually used when the view of either a front or a back of
the vehicle is blocked by another vehicle in the enforcement zone. Sometimes, the two
image capture devices 15 and 15" are used so as to track the vehicle in the enforcement
zone from both the front and the rear of the vehicle. The principles of operation and working
of the methods and techniques described above are the same regardless of whether the
image capture device 15 or 15" are used. Depending on the image capture device used, the
front end computing system associated with the image capture device will be used. In the
event of both image capture device 15 and 15" being used, the principles of operation and
working of the methods and techniques described above will be applied to each of the
image capture devices and its associated front-end computing systems and back end
computing systems.

FIG 10(a) — 10(f) shows a representative illustration of a vehicle being detected and tracked
along the enforcement zone 20.

FIG 10(a) shows a car 300 about to enter the enforcement zone 20. The image capture
device 15 captures visual information, being directed at the enforcement zone 20. When the
image captured by the image capture device 15 is processed by the vehicle recognition
module using image subtraction or other image processing techniques, no object or shape
will be detected by the vehicle recognition module and will be available to successively grab

and process successively captured visual information.

FIG 10(b) shows the car 300 just entering the enforcement zone 20. The image capture
device 15 captures visual information, being directed at the enforcement zone 20. When the
image captured by the image capture device 15 is processed by the vehicle recognition
module using image subtraction or other image processing techniques, a shape is detected
by the vehicle recognition module, which proceeds to match the shape with the images
stored in the shape database 135, colour database 140, logo database 145 and model
database 150. Since the shape in the image acquired is not complete and full to extract all
the information about the car 300 entering the enforcement zone 200, the vehicle recognition
module waits for the successive visual information captured by the image capture device 15.
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transmitting the visual information by the image capture device to a storage device by a transmission
link; and processing the visual information by a violation detection software routine in the storage
device to determine whether an element of the traffic is in violation of a traffic protocol associated with
the violation detection software routine. 2. The method of automated monitoring of traffic as in claim 1,
wherein transmitting the visual information by the image capture device to the storage device by the

transmis i s transmittin th visu Iinformation |ma e re device tq a first
storage ef\&/%egﬁi a 12 (ft(%mpu |§(“E:1)T‘I@sys%| Ey artirs ransmi(%g?onolink ethe%rcistc rﬁ'ﬁ%t??ig syé%m

located im@rosapiitye \ise dhirigemiistumhdw R P8 sTh thembithstagkRfttra sridcemarsiteragrotheaffic as

in claim brdhesgiBrf %%@“WHQ %ﬁi&ié%hﬁ&ﬁﬁmﬁtHB&Net%E@@H@ f@ﬁi&t&w%&'%éﬁéhﬁtﬁt%@ge
device by the transmission link comprises transmitting the wsEaI mformra]]tion bé the Image capture

device o QNEHL S0 390 HEMREF AR B gk RaSRINY (RIRRAF d thnd] HAROARESIS I/ 4. The
method ohadéd net i saotiitbririee afhizpiofad énoclaBOOL swivssitetraatmatdi ngt that Vesasalanéoomation by

the 'magEi&%%t”IE?ggeiHS&eioamfc'ﬂB{ﬂg?oﬂPiﬂgeinéﬂé%éEaW'?5?6”1 U8k RamBEISeRATARTMANGY the

visual information by the image capture device to a second storage device in a second computing
system b§PRWebEreRtrisnerHRERM MhiNenebE FRFeORTINMRY Lyeténrisrarsipasat RPN Hom the
image capdigkingavissulbisTinriaraih e of anitnatedingombalirg ipétratitsas imeaibuefuidhetie

comprisi %é‘é‘?éi‘ta&%éﬂ? ?&S‘i e e%%% o e 4l H8Iags 8'?8%“}]%” 108/t e%&&mBHQ”Q

system t a secon computl g sys em y one or a WII’Gd transm|SS|on pathway an a wireless

transmisSBnIpatMaetHackitd mpevimplangiapstahidesixeag spagiels) kwsharminteeisanieedpture
device angiReiffSHRABRAYEINGSYBIRBLes of tracking.

FIG 10(d) and (e) show the car 300 well inside the enforcement zone 20. The vehicle
tracking module processes each successive image in the visual information being captured
and tries to match the shape in the captured image to what has been stored in the previous
step. By matching the shape, the vehicle tracking module knows that the object or shape it is
tracking is still in the enforcement zone 20.

FIG 10(f) shows the car 300 fully outside the enforcement zone 20. The vehicle tracking
module no longer has any shape to match with and thus stops the time counter. The elapsed
time t is then compared with a specified time period T to detect violation, which has been
explained earlier.

FIG 11(a) — 11(b) shows another representative illustration of a stationary vehicle being
detected and tracked along the enforcement zone 20.

FIG 11(a) shows the car 300 inside the enforcement zone captured at time point t1 sec. The

image capture device captures the image at time point t; seconds.

FIG 11(b) shows the car 300 inside the enforcement zone captured at time point t, sec. The
image capture device captures the image at time point t, seconds.

In this representative illustration, the car is stationary and the vehicle tracking module tracks

the car till the time it is inside the enforcement zone 20. The elapsed time is then compared
with a specified time period T to detect violation, which has been explained earlier.
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6. The method of automated monitoring of traffic as in claim 1, wherein transmitting the visual
information by the image capture device to the storage device by the transmission link comprises:
transmitting the visual information by the image capture device to a first storage device in a first
computing system by a first transmission link, the first computing system located in proximity to the

image capigne deViaterseRi@tiadirIuhering e sipushiRfaimadiantbascsuespirdetanpioethselection
criteria bﬁr"fln slellectic%qhsof ware rﬁlfltiqqe in the ;irﬁ% ¢ nutix SYs &er{h rreStflltin% m a sgl%cted vr%aual
information; aRa° ?ran%ml‘?ﬁr?gS? e seleatEa Viglal information to a S((aac(?)onbl"’Isr}oraé’}ecdgv%eesire11 a second
computingpggtiens Wil Herapsaidido hasesljlleddsdredd cantbigh dheysreaenbdatedtigpaisangtaway
from the imagfaapbEe HRMicsIREARER Qé%ﬁﬂgéﬁwtm R8I foﬁbﬂiﬁﬁmqé?f automated
monitoring of traffic as in claim 6, wherein selecting the subset of the visual information based on
predetermined selection criteria by the selection software routine in the first computing system
comprises selecting images having time information equivalent to a plurality of time points recorded
when the presence of the vehicle is detected by at least one sensor located along a path in which the
vehicle moves. 8. The method of automated monitoring of traffic as in claim 1, further comprising
generating low resolution visual information and high resolution visual information, wherein
transmitting the visual information by the image capture device to the storage device by the
transmission link comprises: transmitting the high resolution visual information to one of a camera
storage device in the image capture device by a camera transmission link and a first storage device in
a first computing system by a first transmission link; and
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transmitting the low resolution visual information to a second storage device located in a second
computing system by a second transmission link; and;  wherein processing the visual information by
the violation detection software routine to determine whether the element of the traffic is in violation of
the traffic protocol associated with the violation detection software routine comprises: processing the
low resolgtigamssual information at the second computing system by the violation detection software
routine resulting in an information packet to facilitate determine a subset of the high resolution visual
information required for further processing; transmitting the information packet to one of the image
capture devidaethedieé dirsinaatieth oiridiejraerhitafisleempréssgbset of the high resolution visual

informationdsgrrpReaiuhe memeRalaRosisRGRANHhPfisUSURIR AR IEssturselRetiRg the subset

of the high resolution visual information based on the information packet; and transmitting the subset

of the hig"AAESBRBES ALY S RSNA SRS M8l storage device in the second computing system
through a ttearsmisngntipathisveyy idiofordtien foyo tes smap bycHpduveotivine dete cdiorageftigaice foytine.

transmission link; and

processing the visual information by a violation detection software routine in the storage
device to determine whether an element of the traffic is in violation of a traffic protocol
associated with the violation detection software routine.

2. The method of automated monitoring of traffic as in claim 1, wherein transmitting the
visual information by the image capture device to the storage device by the transmission link
comprises transmitting the visual information by the image capture device to a first storage
device in a first computing system by a first transmission link, the first computing system
located in proximity to the image capture device.

3. The method of automated monitoring of traffic as in claim 1, wherein transmitting the
visual information by the image capture device to the storage device by the transmission link
comprises transmitting the visual information by the image capture device to a camera
storage device in the image capture device by a camera transmission link.

4. The method of automated monitoring of traffic as in claim 1, wherein transmitting the
visual information by the image capture device to the storage device by the transmission link
comprises transmitting the visual information by the image capture device to a second
storage device in a second computing system by a second transmission link, the second
computing system located spatially away from the image capture device.

5. The method of automated monitoring of traffic as in claim 2, further comprising

transmitting the visual information from the first storage device in the first computing
system to a second computing system by one of a wired transmission pathway and a
wireless transmission pathway, the second computing system located spatially away from
the image capture device and the first computing system.

6. The method of automated monitoring of traffic as in claim 1, wherein transmitting the
visual information by the image capture device to the storage device by the transmission link

comprises:
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9. The method of automated monitoring of traffic as in any of the preceding claims, wherein the visual
information comprises a set of images, each image in the set the images being one of a still image and
a moving image. 10. The method of automated monitoring of traffic as in claim 1, wherein capturing
visual information associated with the traffic by the image capture device comprises: capturing a set of
high resolutigarsifiitingans oktheitiieanying imapeageriapa ALYt arth first SRNagYegdbmVvisual
informationﬁlra the im?}ﬁe ca&ture devi(t:le{ ranstr(%)]ria ed | r\/lic'?h%yf@ %ranrsﬁmi %ion Iir{k r%olmcmtis S
transmittl%g e SE! %ﬁyregg]utf?'oﬁ St imaagsessoyo{he Image caspt(fjore RIEVIESS'S coPnﬁu?lng system
that is locuiexdmipydndhy doage feepitieedievisge capture device. 11. The method of automated monitoring

of traffic as igHaWRJLY.JBEIEH FRPIYIAT HI6rSRtioh MakeresrIptivR &lithinrossLtitedialfis by the
image cagtur device is achieved in a predetermined time interval. o _
selection software routine in the first computing system, resulting in a selected visual
information; and
transmitting the selected visual information to a second storage device in a second
computing system by a transmission pathway, the second computing system located

spatially away from the image capture device and the first computing system.

7. The method of automated monitoring of traffic as in claim 6, wherein selecting the subset
of the visual information based on predetermined selection criteria by the selection software
routine in the first computing system comprises selecting images having time information
equivalent to a plurality of time points recorded when the presence of the vehicle is detected
by at least one sensor located along a path in which the vehicle moves.

8. The method of automated monitoring of traffic as in claim 1, further comprising generating
low resolution visual information and high resolution visual information, wherein transmitting
the visual information by the image capture device to the storage device by the transmission
link comprises:

transmitting the high resolution visual information to one of a camera storage device in
the image capture device by a camera transmission link and a first storage device in a first
computing system by a first transmission link; and

transmitting the low resolution visual information to a second storage device located in a
second computing system by a second transmission link;

and;

wherein processing the visual information by the violation detection software routine to

determine whether the element of the traffic is in violation of the traffic protocol associated
with the violation detection software routine comprises:

processing the low resolution visual information at the second computing system by the
violation detection software routine resulting in an information packet to facilitate determine a
subset of the high resolution visual information required for further processing;

transmitting the information packet to one of the image capture device and the first
computing system to select the subset of the high resolution visual information from one of
the camera storage device and the first storage device;

selecting the subset of the high resolution visual information based on the information
packet; and
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12. The method of automated monitoring of traffic as in claim 10, wherein capturing the set of high
resolution still images of the traffic by the image capture device is achieved with a predetermined
resolution of the image capture device. 13. The method of automated monitoring of traffic as in claim
1, wherein during processing the visual information by the violation detection software routine,

information Q@%@iﬂtﬁ@%@ &B@lﬁm&ﬁéﬁigherﬁﬁﬁiﬁiﬁ aenenaiedrmidion e MetBecoatiagttnayrted
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automobeogesfinalsy WM@tW@f@JM&f@@ﬁdﬂﬂng of traffic as in claim 13, further comprising:
reporting the violation and the information associated with the element of the traffic to a traffic law
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10. The method of automated monitoring of traffic as in claim 1, wherein capturing visual
information associated with the traffic by the image capture device comprises:

capturing a set of high resolution still images of the traffic by the image capture device;
and;

transmitting the visual information by the image capture device to a storage device by

a transmission link comprises:

transmitting the set of high resolution still images by the image capture device to a
computing system that is located spatially away from the image capture device.

11. The method of automated monitoring of traffic as in claim 10, wherein capturing the set
of high resolution still images of the traffic by the image capture device is achieved in a

predetermined time interval.

12. The method of automated monitoring of traffic as in claim 10, wherein capturing the set
of high resolution still images of the traffic by the image capture device is achieved with a
predetermined resolution of the image capture device.

13. The method of automated monitoring of traffic as in claim 1, wherein during processing
the visual information by the violation detection software routine, information associated with
the element of the traffic is generated.

14. The method of automated monitoring of traffic as in claim 13, wherein the information

associated with the element of the traffic comprises at least one of licence plate number,

model, logo and paint colour of the automobile in the automobile traffic.

15. The method of automated monitoring of traffic as in claim 13, further comprising:
reporting the violation and the information associated with the element of the traffic to a

traffic law enforcement centre.

16. A system for automated monitoring of traffic, comprising:
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the storage device configured to receive the visual information from the image capture device and for
storing a violation detection software routine to determine whether an element of the traffic is in
violation of a traffic protocol associated with the violation detection software routine. 17. The system
for automated monitoring of traffic as in claim 16, wherein the storage device is a camera storage

device and whereigdheapairsraisstendbtfidtiRgan eEpllish BRI gndinkatibe easdeIadtRMsMIgsoN link
configur«}g *P tr%nslmit the vi ural (iﬂplrmgti%n Qx thte img e ?r%pftlu_re device to the camera storage
device. 18 The gyg%%%a Srautomats rﬁor%torﬁl%egf?ra ic &5 I claim 16, wherein the storage device
is a first stoeatjanseviksioin likifet tengmuiting syetdavaitiefdirmadompyithtyivzaesapicegViegioxdmity to
the imaggieapfbiRHeYicsHand wherein the transmission link is a first transmission link, the first
transmission link configured to trapsmit the visual information b%éfﬁt'[r}]%' igma}ge capture device to the first

storage devif. SP89H SIeFRPTHIYERDARRF VR At iRy Ff' Q526 MAABEARUHE storage
device isdegeeamnd stodgendevidelatican setecithicsoipudeg @yisteno, deeserendhetinepatreesystém
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transmission link, the second transmission link configured to transmit the visual information by the
image catitéedevice to the second storage device. 20. The system for automated monitoring of traffic
as in claim 18, further comprising: a second storage device in a second computing system, the second

computing, Sy ogated SHAYEIN WAk [am BP IAOSCARIIS 48V16RL o BECORFLiBNaIjssion ik
for transr_nlt’ung tﬁg visual Intorma |oany lhe !rﬂage captu_re _dcev!ce _tO the secon StOI’_ ge device, and
a transmiSHGTRPAIRGLY A6 FEMiaR RINGMAR! SIS LR HORTIARIPNTHOIN ISR remestolageraissies ikhe first

computing$)sdRidr 10ttHRsHASHION FHN AARRANES 1D tRenSREFORE CABRMIABSYSIBM by the image
capture device to the camera storage device.

18. The system for automated monitoring of traffic as in claim 16, wherein the storage device
is a first storage device in a first computing system, the first computing system located in
proximity to the image capture device and wherein the transmission link is a first
transmission link, the first transmission link configured to transmit the visual information by

the image capture device to the first storage device.

19. The system for automated monitoring of traffic as in claim 16, wherein the storage device
is a second storage device in a second computing system, the second computing system
located spatially away from the image capture device and wherein the transmission link is a
second transmission link, the second transmission link configured to transmit the visual

information by the image capture device to the second storage device.

20. The system for automated monitoring of traffic as in claim 18, further comprising:

a second storage device in a second computing system, the second computing system
located spatially away from the image capture device;

a second transmission link for transmitting the visual information by the image capture
device to the second storage device; and

a transmission pathway for transmitting the visual information from the first storage
device in the first computing system to the second storage device in the second computing
system.
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