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ABSTRACT: Abnormal vehicle detection in traffic videos usivigeo surveillance systems are attracting more
extensive interest due to public security in taffignals to avoid accident. Lot of techniquesvisheed but,
there is no specific study involved in anomalousiele behaviors based on traffic rules. Basic stgps
abnormal vehicle detection are object detectiofeattiracking and object classification. In thippg abnormal
vehicle detection techniques are discussed forcblgetection, tracking and classification. The ésesre
detected using mining semantic information. Theliapfion of this concept is used in different trafécenes

for public security.
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1. INTRODUCTION

Automated surveillance systems aim to integrate
real-time and efficient computer vision algorithms
in order to assist human operation. This is an
ambitious goal which has attracted an increasing
amount of researchers to solve surveillance
problems of object detection, object classification
object tracking, abnormality detection and counting
vehicles in traffic scenes wusing interesting
algorithms. In video surveillance system, object
detection and tracking are the main issue of the
central importance for any of the modern video
surveillance [10] and behavioral analysis system.
The abnormal event detection techniques are
shown in Fig. 1. Automated video surveillance
systems consist of video sensors, which are used
for observing people as well as other moving
objects in a traffic scene for identifying
normal/abnormal activities of objects, interesting
events and other specific events.

Surveillance cameras [3] are video cameras
that are used for the purpose of observing abnormal
activities in banking, airport, traffic scene, parck
slot, colleges. In foreign countries surveillance
cameras are used in traffic scenes to detect the
abnormal activities of that are breaking the tcaffi
rules. They are often connected or continuously
monitor through a recording device and may also
be watched by a security guard.

Cameras and recording equipment used for
detecting abnormal activities are relatively
expensive. It also requires humans to monitor
camera videos and frames, but analysis of frames
has been made easier by automated
software/algorithms that organizes digital video
frames into a trainable database, and by video
analysis software. The amounts of video cameras
are also drastically reduced by motion sensors; it
only records data when motion is detected. The

surveillance cameras are very simple and
inexpensive enough to be used in home security
systems, and for everyday surveillance. It is very
useful to governments and law enforcement
application to maintain social activities, recogniz
and monitor threats, and prevent criminal activity
in common environment.

The basic operation in video surveillance
system is object detection. It is commonly used to
detect the objects in crowded scenes, moving
videos using background and foreground
subtraction [1]. If there are few objects in a sen
each object is connected to the foreground object
usually corresponds to a background object; these
kind of object is denoted as single-object. It is
common that several objects form one big object,
which is called multi-object. The single and multi
object are merged because of the angle of the
camera, shadow of other objects, and moving
objects near each other. Multi-object is detected a
one foreground; it is difficult to obtain the
appearance feature of each single object. It is
difficult to track [5] and classify the particular
object in a scene. For this kind of problem
numerous algorithms are proposed.

Object classification is used to classify moving
objects into semantically meaningful categories.
This recognition task is difficult, due to objecithv
diverse visual appearances, which results in large
intra-class variations. Objects are classified only
after the object detection. The object shapes in
videos may change randomly under different
camera views and angles. In addition, the detected
shapes may be noised by shadow or other factors.
Another important feature is the appearance-based
method to achieve robust object classification in
diverse camera viewing angles. However, due to
low resolution, shadow, and different viewing
angles, classifying objects with only one of these
features is not sufficient in video surveillance.
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Fig. 1. Abnormal vehicle detection techniques

Abnormal event detection [4] and obj
tracking are other important task in vid
surveillance. The scenenodels ar learned by
using the observations of tracks over a long pe
of time. Based on the learned informati
abnormal events are detectedmprove the
performance of object tracking, and heehicles
to travel in correct path Automated video
surveillance systems consigif video sensor
observing people as well as other moving
interacting objects in a givesurrounding for
observing normal/abnormal activities, interesti
events, and other domaspecific goals. Based ¢
signal detetion and estimation theory, the
metrics are extended for correct applica
towards performance evaluation of vic
surveillance systems. These metrics are evall
after establishing correspondences between gr
truth and tracker result objects.

2. RELATED WORK

In recent years, some approaches are use
improve the performance of object detecti
Detecting foreground objects by subtract
background [9] objects. It is simple approach t
detect moving objects in vide@he basic step is -
subtract the current imagfrom a backgroun
image and to classify each pixel as foregroun
background by comparing the difference witt
threshold. Morphological operations followed b
connected component analysis are used to con
all active regions in the image.

Chen [6] et al proposed a novel backgrou
subtraction method, called hierarchical backgra
model (HBM). It first segments the image in
training sets by mean shift segmentation. By u
the gray histograms as featurethen build the
MoGs with a different number of distributions -
each region. The number of distributions can be
manually or computed by an unsupervised clu
algorithm. These MoG models are used as the
level detector to decide which region contains
foreground objects. The histograms of orier
gradients of pixels are employed to desc
regions.

Object classification methods are used
extract suitable features of image d
representation. Common features for classift
objects after motion-basedetection include size
compactness, aspect ratio and simple descriptc
shape or motion. Bose and Grimson descrit
scenemvariant classification system that uses
learning of scene context information for a r
viewpoint. Brown presented an okt classification
system for distinguishing humans from vehicles
an arbitrary scene. Many other features are
used. These methods need camera calibratic
reduce the parameters to be estimated and
hardly achieve real time performance due igh
computation complexity.

Han Li [2] et al proposed a novel algorithm
detect traffic abnormal events refer to the abnb
traffic flow in highway caused by occurrence
highway events. Because of the random
unpredictable properties of abnormaaffic events,
video-based traffic abnormal detection has bec:
a popular problem in the research field of tra
safety. The major difficulties of traffic anome
detection include two aspects: motion modeling
abnormal traffic events and vehicle beior
classification. Hidden Markov Model (HMM) at
3D model are widely used for motion modeli
Multiple observations of HMM are adopted it it
the description of object movement, but the mc
depends upon the quality and quantity
observational data,the accuracy of even
characteristics are associa

Weiming Hu [7]et al. use the 3D model for
vehicle moion tracking and modeling, but it
difficult to obtain the accura from the video. In
behavior classification approg, neural network
and clusteringnethod are widely us. Hu employ
the selferganizing fuzzy neural network to lee
the motion patterns of vehicle trajectory
anomaly identification andalculation But a lot of
abnormal event videoare required to ensure t
accuracy ofhis method. Patino classify the vehi
trajectories based onhierarchical clustering
method,the classification results may be affec
due to the errors caused by decompositior
combination in certain clustering le\
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Lixin [8] et al proposed large aounts of
methods for traffic analysis are proposed base
vehicle tracking in traffic. Vehicle tracking ci
yield traditional traffic information, such as la
changes and vehicle behaviorGalculating the
trajectory levelover space and time, the titional
traffic parameters are more stable tl
corresponding measurements from point detei

which can only average over time. Tral
parameters are often calculated based on
numbers and instantaneous speeds of tra
vehicles.

The survey of diffeent techniques used
different papers is shown in Table 1 and tl
applications are explained.

Table 1. Comparison of different methods

S.ho M ethod Advantage Disadvantage Application
1 Objectclassmcatl_on using Mul- Real time and robust Not appllcaple fo Image .
block Local Binary pattel background imag: segmentation
. . Normal
5 Principal component analysis f | Unlabeled data are More complicate distribution
labeled and unlabeled d used f X
unction
3 Multiple instance I_earnlng fc Real time Only for superviset Training
object tracking methods dataset
Bayeasian network for trajecto | Space complexity is L Traffic
4 . Time is increase S
analysis less application
5 Mean shift and kneans Time complexity is | Only for neighboring Traffic
clustering less points application

3. PROPOSED SYSTEM

The proposed system includes the concep
mining semantic context information to det
abnormal vehicles. Methods are: object detec
object classification, object tracking, evt

Frame 1 |

Frame 2 |

....n Frames |
Wideo

frames as
input

v

detection are shown in Fi. 2. These are
implemented by calculatinthe probability densit
function for trajectories using Gaussi
distribution. Additional features likespeed and
direction are included. Trajectory cases are air
mentioned, vehicles crossing the trajectories -
are detected as abnormal.

Object
Detection »

Object

Classification

Object Abnormal
» Tracking ' Ewvent
Detection

Fig. 1 Overview of the framework

3.1 Object Detection

The initial step of object detection is backgroi
subtraction. If there are few objects in the ta
scene, each one is a connected component ¢
foreground usually corresponds to an object;
kind of blob is denoted as sin-object. It is
commonthat several objects form one big obj¢
which is called multiebject [5]. The single an

multi object are merged because of the angle ¢
camera, shadow of other objects, and mo
objects near teeach otherBecause the multiple
objects are detede as one foreground, it
difficult to obtain theemergenc element of each
single object.

p(MV/x)
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3.2 Object Tracking

The learned information is used to detect abnormal
event, improve object tracking, and also guide
vehicles to avoid accidents. Recently, many
approaches have been proposed to learn motion
patterns using moving videos. Some of them are
based on the trajectory analysis in traffic scenes.
Tracking detected objects frame by frame in video
is a significant and intricate charge. It is a @lc
part of smart surveillance systems since without
object tracking. The organized systems are not
extracting from the time information about objects
and higher level behavior analysis steps would not
be possible.

3.3 Object Classification

Moving regions detected in video may correspond
to different objects in real-world such as
pedestrians, vehicles, clutter, bags, etc. It ig/ve
important to recognize the type of a detected
object, as the results here are further analyzed to
detect abnormal events. Currently, there are two
major approaches towards moving object
classification which are shape-based and motion-
based methods. The object classification is used to
classify the vehicles from pedestrians. Common

features used in shape-based classification schemes

are the bounding rectangle, area, silhouette and
gradient of detected object regions. Some of the
methods in the literature use only temporal motion
features of objects in order to recognize their
classes.

4. EXPERIMENTAL
PERFORMANCE ANALYSIS
The abnormal event detection algorithms are
implemented using the windows operating system,
intel core processor with 2.93 GHz processor, 2.0
GB RAM and visual studio 2010 using c# .net for
developing. The input video dataset are taken from
free source. Input videos are of different format
like avi, JPEG, MPEG. Based on tragedies in
traffic videos abnormal vehicles are detected. The
results are analyzed as follows.

The performance analysis of different
algorithms used for object detection, tracking,
classification and speed estimation are calculated
as follows:

SETUP AND

I nput OD | OT | OC | Abnormal
GMM 94 83 - 88.5
Adaboost - - 96 96
Performance | 94 83 96 925

Table 2 Performance of algorithms

The abnormal vehicle detection algorithms
performances are shown in table 2. It consists of
techniques and algorithms explained in rows and
columns. Overall abnormal percentage is 92.5.
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Fig. 3. Performance analysis

The graph consists of abnormality percentage
compare to different techniques shown in fig. 3.

5. CONCLUSION

The detection of anomalous vehicle behaviors
techniques are studied and a novel method is
proposed to detect the vehicle abnormality in izaff
scenes based on mining semantic context
information. It will be used in traffic application
Mining scene specific context information by using
object specific context information. By trajectory
analysis; vehicle movement can be continuously
monitored based on direction and speed of the

vehicle. Using semantic context information object

detection, object tracking, vehicle abnormality
detection can be efficiently improved.
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