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Abstract : Road safety isthe major issuein theworld. Instead of strict traffic rules many users un-commitment
leads to accidents. One of the basic problems in road safety is speed limits. Speed limits differ from place to
placeand country to country. Indiaisthefirst country in theroad accidents throughout the world approximately
2,38,562 per year. Recommended speed limit on express high way in India for LMV (light motor vehicle) is
60knmvh and HMV (Heavy motor vehicle) is 100 kmv/h. This paper deals with efficient algorithms which are
designed on veocity Estimation, speed tracking and image extraction. This system uses simple algorithms
instead of using complex algorithms and easily implemented on MATLAB by some simple calculations. After
the capture of video there are two steps in this procedure, Firstly speed is tracked using the threshold values
and lastly Image is extracted from the video compared with database and thus concerned authorities can be
notified using the Gmail interfacing. This system works on real time applications, some advanced hardwareis
used. An intensive image processing approach is suggested and analyzed for estimation of speed of vehicle.
Promising results are generated with perfect segmentation and interfacing.
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1. INTRODUCTION
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Video surveillanceis animportant aspect intoday’sday to day life, and playsan important roleinthe security.
The increasing number of accidents bringstheidea of tracking the speed of vehiclesonroad. To makeit more
automatized, MATLAB can belinked to the mail servers|[7]. The below flow chart are the stepsto follow the
procedure:;
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Fig. 2. Sequence of Seps for the Designed System.

Now to understand the process, asimple example isgiven below explaining all theinternal details of the
concerned system. Our setup includesacamera, alaptop containing the MATLAB software, agpeeding car or any
vehicle[9, 13]. Now, supposeacar isapproaching towardsthe setup. Assoon asthe cameradetectsthe car, first
it will estimate the velocity of the car. The objectivethat hasbeenworked uponin thisresearchisbasically divided
into certain partsto understand the systemwithout much effort. The main partsof thesysemareasfollows: Motion
Detection, Ve ocity Estimation, Speed Tracking, Automated Number Plate Recognition and Gmail I nterfacing
[1, 11, 15].

While motion detection makes use of the knowledge about the frames and the pixels, velocity can be
estimated by the calculations and algorithms [ 16]. Automated Number Plate Recognition (ANPR) can be
implemented using the different morphological image processing techniques on the snapshotsof the vehicle or
the number plate[2, 4, 6].

2. VELOCITY ESTIMATION

Thevelocity of the car isestimated by aproposed agorithm. When the car was at some distancefromthe
camera, it would be of very smdll sizeto thecameraand when it would be near to the camera, it would be of large
size. So asthedistancetravelled by the car increases, the areaof the car detected by the cameraincreases. After
afew observations, you can find the proportiondity constant whichin my case cameto be 0.15.
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Digancetravelled = 0.15*Changeinthe area of the car.
The speed of the car canbe detected by thebasic formulai.e.
Speed = Digance/Time
Where, thetimeisamount of timetaken by the camerato detect thecar. Thistime can befixed.

After the calculation of velocity, thevelocity of the car will be saved. Thesaved velocity will then be compared
with threshold velocity which isthe speed limit for that particular road. It can be changed in the software. The
systemwill then compare the saved velocity with the speed limit [8, 14]. If the speed limit will begreater thanthe
saved velocity, the camerawill detect the number plate with the help of different morphological operationsinduding
dilationand erosion, vertical and horizontal edgedetection etc. [3, 10]. The proposed agorithmisgiven asbelow:
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Fig. 3. Proposed Algorithm.

After thedetection of the number plate, the number will be scanned through the datasheet and if amatchis
found, theemall id of thecorresponding car owner will be extracted and though the software isinterfaced with mail
servers, software will mail the corresponding owner an e-challan including the details of the submission of
Challan.However, the presence of noiseand heavy clutter inferences makesdifficult thetask of consecutive detection
and tracking. Animproved system concept involves aprocessing method, which allows preceding datato help in
target detection. For example, the Hough transform techniques detect the existence of tracks using a batch of
frames. The effectiveness of the Hough transformin achieving improved radar system detection performanceis
showninanumber of publications. Since theinformationis collected over multiple observationintervals, atarget
sate estimate, including position and velocity, can be obtained during the detection process. Inthe present paper,
two techniquesfor target velocity estimetionintheframework of Hough transform detection schemeare considered.
The Houghtransformisawell-known technique used to identify straight linesinanoisy environment. | nthe context
of radar application, themeasurementsfromasdtraight-linetarget are collected in stationary bins(or accumulators),
which areformed over the Hough parameter space. A track isdetected, if the accumulated sum of measurements
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within each bin exceedsadetection threshold. Then, based onthe accumulated measurements, track initiation and
confirmation algorithms can be utilized for estimating target kinematics parameters[12, 16]. Thefirst proposed
agorithmisasequentid tracking filter, whichisapplied to theordered by time measurementsinsde detected bins.
It isassumed, that thetarget hasarandomlocation, random speed and heading anglein the observed space. Two-
point differencing track initiation procedureisimplemented, followed by anearest neighbor Extended Kaman.

The numerica and graphica results show that the Hough estimator guarantees higher estimation accuracy than
the Doppler estimator if the parameter spaceis sampled with an appropriate sampling step. Inorder to decrease
computationa burden of the Hough estimator, thetrgjectory detection can be doneintwo stages. At thefirst sage
the Hough parameter issampled with alarge sampling step, and arough velocity estimate isfound. At the second
stagethe Hough parameter paceissampled with avery fine sampling step, and afine velocity esimateiscalculated.
At thisstage the sampling step must be chosen in order to meet theaccuracy requirement.

3.RESULTS

Frst GUI iscreated which showsthe video sequencein ablack box, the speed of the vehiclein kilometers per
hour and load databaseisto load all the vehicle numberswhichisused for testing purpose, al these specifications
areshowninthefigure4.
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Fig. 4. Video sequence GUI.

Second GUI showsthe clear picture of the extracted image wherethe number plateisextracted fromthe
captured video frames. The extracted number istyped manually in thesmulation and fileisloaded. After loading
theemail idisvisualized in GUI asshowninfigure5. whichisused for further processing.
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Fig. 5. Image Extracted GUI.
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Lastly interfacing isdone and mail issent to the generated email ID, where the user needsto goto the RTO
office and pay thetentative amount. Thereceived email isshowninthefigure 6.

COMPOSE E-Challan B&p

trafficpolicejprigmail.com 10:57 AM (11 hours ago
|, @ system genérated challan. as your vehicle RJ14CB0017 has crossed sp

trafficpohosspri@gmail.com 10:20 PM (25 minutes ago .
This I a system generated challan, as your vehicle
RJ14CBO0IT d speed limit, | e. 20 KMPH

on 31-May-201522 2030 & Ram Bagh Circle. You have

10 deposit a finé of Rs 500  Trafic Police
Department, Jaipur, within TWO Days from loday

Thank You

trafficpohoespriigmail.com 10:22 PM (25 minutes ago '

m genérated challan, as your vehicle
10ssed speed limit | & 20 KMPH
2211 Ram Bagh Qircle. You have

Fig. 6. Received Mail.

4. CONCLUS ON

Effectively video is captured first and then frames are separated form the video. Efficient image processing
approach has been suggested on every frameand analyzed for estimation of speed of vehicle. The estimation of
veocity inMATLAB can be cdculated usng assumptionsand caculationsinstead of using the complex dgorithms.
After thespeed estimation amail isdropped to theregistered user by interfacing to pay the attentive amount inthe
RTO (Regiond transport office). Theimage segmented and recognized is matched with the database and properly
processed. Further scopefor system developer isto use different segmentation and recognition algorithmsto
increases the speed of thissystem. Runtime can aso be used with related efficiency.
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