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Abstract

Vehicle tracking using the canny edge detectorrélgm is used
for detecting the edges. A Dynamic Bayesian Net{pBN) is
constructed for classification purpas®well trained DBN can

estimate the probability of a pixel belonging teehicle or not.
It also relates among neighboring pixels in a regidhere is a
fast growth in computer technology and increasirggds in
security and studies of target vehicle detection aierial

surveillance using image processing techniqueslzaskd IPs
and Location also it will work effectively in velgctracking
using HMA VPN.

We present automatic vehicle detection in ouresgstThe
purpose of this technical report is to provide thervey of
research related to application of vehicle detettiechnique in
aerial surveillance for various applications, suak gathering
apponents information for military purpose and sddang for
missing people, vehicles in mountain areas. In atomatic
vehicle detection system for aerial surveillanceckogound
colors are eliminated and then features are exwdctThis
system considers features including vehicle col@urd local
features. For vehicle color extraction, systemizeg# color
transform to separate vehicle colours and non-vehiolours
effectively. The challenges of vehicle detection agrial

surveillance include camera motions such as panniittgng,

and rotation. In addition, airborne platforms affaéirent heights
result in different sizes of target objects. Thawof vehicles will
vary according to the camera positions, lightningnditions.
Along with this using HMA VPN using different IBiased on
Location it can be worked more efficiently.
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I. Introduction

The increase in the number of vehicles on the regdvetwork
has forced the transport management agencies tendepn
advanced technologies to take better decisions. this

perspective aerial surveillance has better plageadays. Aerial
surveillance provides monitoring results in caséasf- moving
targets because spatial area coverage is greaterofQhe main
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topics in intelligent aerial surveillance is vekidetection and
tracking. Aerial surveillance has a long historytia military for
observing enemy activities and in the commerciatidvdor
monitoring resources. Such techniques are used ewsn
gathering and search and rescue aerial surveillansebeen
performed primarily usinfiim. The highly captured stillimages
of an area under surveillance that could later }mméned by
human or machine analysts. Video capturing dynaewients
cannot be understood when compared with aerialésmadgdeo
observations can be used to find and geo-locatengmbjects
in real time. Video also provides new technical ligmges.
Video cameras have lower resolution when compaoethée
framing cameras. To get the required resolutiontaridentify
objects on the ground, it is

necessary to use the telephoto lens, with narreld ff view.
This leads to the shortcoming of video in surveitie— it
provides a “soda straw” view of scene. The cambrulsl be
scanned to cover the extended regions of intebdsterver who
is watching this video must pay constant attentiorthe objects
of interest rapidly moving in and out of the camigetd of view.
I1. Vehicle Detection Frame Work

A new vehicle detection framework extracts the ipldtframes
from the input video, and performing backgrounccoémoval
cannot only reduce false alarms but also speetiaipétection
Process. Using HMA VPN we can use different IPsetasn
Location. We extract the feature from the imagengaWe do
the following Edge Detecting, Corner Detecting, ool
Transform and color classify. We perform pixel wise
classification for vehicle detection using DBNs. y(famic
Bayesian Network). We use morphological operatidos
enhance the detection mask and perform connectegament
labeling to get the vehicle objects

.In this paper, we do not perform region basedstfiaation,
highly depend on results of color segmentation ritlgm of
mean shift and IPs generation using HMA VPN. Genega
multi-scale sliding windows is not necessary
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A. Frame Extraction

In this module providing video as input and it extrthe number
of frames from that video. The frames are formedadyically
based on pixel calculation, Edge detection andr eworection.

B. Background Color Removal

Background removal is often the first step in sillaece ap-
plications. It reduces the computation requiredthyy down-
stream stages of the surveillance pipeline. Baakugosub-
traction also reduces the search space in the Videtw for the
object detection unit by filtering out the unintstiag

background.

In this module we construct the color histogrameath frame
and remove the colors that appear most frequemtilyg scene.

These removed pixels do not need to be considemubisequent

detection processes. Performing background colonovel
cannot only reduce false alarms but also speetieipgdtection
process.
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Let f be an image with  pixels aLf(;'[:y) denote the gray
value at pixe_(:c’y) . The. thmomernt: ff is defined as

] : i 9 . 1
m; = (E) Yomi(z) =D milz),  i=123,...
i ;
@

wherett ¥ is the total number of pixels in imefe  vgthy
valuezi ance #=Iti/n . For bi-level thresholding, we would
like to select thresholf’  such that the first thmeements of
image/ are preserved in the resulting bi-level iegaget all
the below-threshold gray values/n be replaceziand all
the above-threshold gray values be replaces by e cam
solve forpo andrr  based on the moment-preservingiplan

After obtaining 1} andf: , the desired threshakl
computed using

(2)
C. Feature Extraction
In this module we extract the feature from the im&gme. In
This module we do the following Edge Detection, @or
Detection, color Transformation and color classification.
The frame edge image is able to transfer by performing detect
edge, corners and places for color transform.
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In the detection phase same feature extracsicmso per-
formed as in the training phase. Afterwards theaeteéd fea-
tures are used to classify pixels as vehicle pixehonvehicle
pixel using SVM. In this paper, we do not perforegion based
classification, which would highly depend on resudf color
segmentation algorithms such as mean shift. Tiseme need to
generate multi-scale sliding windows either. The thguishing
feature of the proposed framework is that the dietedask is
based on pixel wise classification.

However, the features are extracted in a neighlmatimegion of
each pixel. Therefore, the extracted features ciz@prot only
pixel-level information but also relationship amongighbor-
ing pixels in a region. Such design is more effextnd efficient
than region-based or multi scale sliding window edgbn
methods.
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Classification

In this module we perform pixel wise classification for
vehicle detection using DBNs (Dynamic Bayesian Network).
We obtain the conditional probability tables of ABN model
via expectation-maximization algorithm by providinthe
ground-truth labelling of each pixel and its copmsding
observed features from several videos.
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Fig. 2: DBN Model for Pixelwise Classification

The Bayesian rule is used to obtain the probahifigt a pixel
belongs to a vehicle i.e.

PVi]Se Oty Ay 2y, Ve 1) = POVIS VG
x PV o) POV | W} P (VA Z ) POV | Vi1 )P (Ve ).

E. Post Processing
In this module we can use morphological operattorsnhance

the detection mask and perform connected compdakeliing
to get the vehicle objects. The size and the aspaiid
constraints are applied again after morphologigarations in
the post processing stage to eliminate objectsttesiinpossible
to be vehicles.

lll. Canny Edge Detection
The purpose of edge detection in general is to significantly

reduce the amount of data in a image, while preserving the

structural properties to be used for further imageeessing. The
canny edge detection algorithm runs in 5 stepobews and

using with HMA VPN for different IP’'s selection e on

Locations.

A. Smoothing

It is inevitable that all images taken from a caaneill contain
some amount of noise. To prevent that noise isakést for
edgesnoise must be reduced. Therefore the image is first
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smoothed by applying a Gaussian filter.

Fig (a). original (9moothing

Fig. 5: Non-Maximum Suppression
B. Finding Gradients

D. Double Thresholding
The Canny algorithm basically finds edges wheregitayscale The Canny edge detection algorithm uses doubleltbiding.
intensity of the image changes the most. The gmdiéidge pixels stronger than the high threshold arekedhas
strong; edge pixels weaker than the low threshadappressed

magnitudes can then be determined as a Euclidestande _
and edge pixels between the two thresholds areedark weak.

measure.

(a). Smoothed (b). Gradient Magnitudes Fig. 4: Ghadient
Magnitudes in Smoothed Image

C. Non - Maximum Suppression

The purpose of this step is to convert the “blurrediges in the
image of the gradient magnitudes to “sharp” edgElse
algorithm is for each pixel in the gradient image:

1. Round the gradient direction _ to nearest 45,
corresponding to the use of an 8-connected neighborhood.
2. Compare the edge strength of the current pixel thitredge strength
of the pixel in the positive and negative gradiginection.

l.e. if the gradient direction is north (theta =90-), compare ~ Fig- 6: Thresholding of Edges
with the pixels to the north and south. _ .
3. If the edge strength of the current pixel is latgeseserve the E- Edge Tracking by Hysteresis

value of the edge strength. If not, suppress (eeove) the

Strong edges are interpreted as “certain edgest, ean
immediatelybe included in the final edge image. Weak
edges are included if and only if they are connected to strong
edges. Edge tracking can be implemented by BLOByaisa

value.
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Fig. 7: Edge Tracking by Hysteresis and Final Outpu

F. Planar Detection Technique

If we try to detect the vehicle based on three disiens at that
time detection is very crucial. Secret sharingnefe method for
distributing a secret among a group of participagash of them

ERERERERERERERE]

(b). Multiple no of Frames Generated

Fig. 8: Plane Shows the Intersect Point to the Skalds

The secret is reconstructed only when a sufficient number,

of possible different types, of shares are combinegbtter
individual shares are of no use on their own.

IV. Experimental Results

Experimental results are demonstrated here. Toyamathe
performance of the proposed system, various videmences
with different scenes and different filming altiesl are used
along with different IP’s using HMA VPN,

A. Frames Extraction
Input video is taken and extract the number of &arftom that

video. The frames are formed dynamically with pixel
calculation.

(a). Input Video
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(c). Dynamic Frame generation

B. Background Color Removal
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(d). Background Color Removal Results

These removed pixels need not to be consideredhsegjuent C. Detect Edge

detection processes. Performing background colooval not

The Frame edge Image is able to transfer by perfgymetect

only reduces false alarms but also speed up tleetitet process edge

et L = 5

D. Colour Classification
When employing SVM, we need to select the block sizform

a sample and perform vehicle color classification.

(f). Colour Classification

E. Post Processing

We use morphological operations to enhance thetigtemask
and perform connected component labeling to getéhdcle. In
the post processing stage we eliminate objects trat
impossible to be vehicles

(9). Detecting Each and Every Vehicle

F.HMA VPN

N R Y B I EN E E E EE B B B BN S
(e). Edge Detection

Internet user — to being an Internet VIP. It's Ikaving a golden
ticket for the Internet - it will let you bypassrs®rship, unblock
content and protects your privacy and security sthjlou're

online

Anytime you use a public internet service you auttipg your

security and privacy at risk. Personal data caityelas misused
and stolen in cafes, hotels, airports and other\i¥éFi hotspots.
Hide My Ass! Pro VPN offers you government-levebigrction

and peace of mind for your personal data whenewersurf the
internet — wherever you are.

How this HMA VPN used with Vehicle Tracking usinghy
Edge detector.

1. When running vehicle tracking using launch HMA VPN
using connector .

2. Using connector HMA VPN launched based Locations
IPs changed and targeted for specific locationsdas
location.

A L !

@) Securely connected to VPN
1P Address
Original 95.173.135.62 mm

Current

64 4 11 37 ==

Change IP Address

Verify IP Address

V. Conclusion
An automatic vehicle detection system using candgee

detector which increases the adaptability and tieairacy for
detection in various aerial images for aerial sillesece does not
assume any prior information of camera heightsickekizes an

A VPN (Virtual Private Network) is a clever piecd oaspect ratio. Along with this using HMA VPN usefefient IPs

technology that gives you the choice from beingoadinary

Page | 727

based on different locations.We have proposed al pikse
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classification method for the vehicle detectiomngsDBNSs. In
spite of performingpixel wise classification, relations among

neighboring pixels in a region are preserved in the feature!

extraction process. We use only a small numbepsitipe and
negative samples to train the SVM for classifyihg wvehicle

color .The number of frames required to train tH&N\Ds very

small. Overall, the entire framework does not rega large
amount of training samples. We have also appliednemd

preserving to enhance the canny edge detectorhvimizeases [7]

the adaptability and the accuracy for detectiomarious aerial
images.
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