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Abstract— An abnormal behavior detection algorithm for 

surveillance is used to identify the targets as being in a 

normal or abnormal movement. This work falls within the 

framework of the video surveillance research axis. The job 

is to analyze video streams coming from a network of 

surveillance cameras, deployed in an area of interest in order 

to detect abnormal behavior. A study of novel model is 

designed here for this purpose. The uniqueness of this novel 

algorithm is the use of foreground detection with Gaussian 

mixture (FGMM) model before passing the video frames to 

optical flow model using Lucas-Kanade approach. 

Information of horizontal and vertical displacements and 

directions associated with each pixel for object of interest is 

extracted. These features are then fed to feedforward neural 

network for classification, to decrease the rate of false 

positive the output of neural classification further classified 

by use of fuzzy logic. The study is being planned to conduct 

on the real time videos and some synthesized videos. The 

detection of these behaviors will increase the speed of 

response of the security services in order to perform 

accurate analysis and detection of events in real time. 
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I. INTRODUCTION 

Now a day’s abnormal behavior detection is burning topic of 

research area. Lots of research is being practiced on the said 

topic. In this fast world; speed, cost of processing and 

efficiency are the key requirements of any software. For 

crowded areas like roads, airports, railway stations etc., the 

behavior of crowd is needed to be monitored and detection 

of any abnormal behavior automatically is the basic need. 

Example of this abnormal behavior is that there is an 

accident on the road. The system should be intelligent 

enough to detect any unusual event. 

The abnormal detection problem is divided in three 

phases. The first phase deals with the choice the size and 

type of the videos. Transmission over a narrow bandwidth, 

memory issues for storing data and speed of processing are 

the factors that affect the choice of video size and format.  

The second phase is noise removal and 

implementation of optical flow technique. Here noise is 

everything except the objects in motion, and extraction of 

useful information with minimum data. This is done by 

using foreground extraction with Gaussian mixture model 

[1] and then applying optical flow method onto the extracted 

model [2]. By use of these techniques, noise is eliminated at 

the first level and then motion vectors are generated only for 

the objects in motion. 

The third phase is the selection of classification 

method for the feature vectors generated that classifies them 

as being normal or abnormal event. To reduce the false 

positive rate, proposed method use the combination of 

neural-fuzzy logic method for classification. 

This paper is divided as followed. Section II 

highlights related work. Section III provides the study of 

proposed methodology and Section IV concludes the whole 

work. 

II. RELATED WORK  

In surveillance or monitoring, different patterns are 

observed at different times. This variation is what we are 

focused towards [4]. We have examined work related to 

crowd behavior estimation, optical flow, foreground 

estimation, Gaussian Mixture Models and neural networks. 

For real time object tracking, in [5], a method is 

proposed in which CamShift approach is used. An adaptive 

local search method is used that search for the best 

candidate object, to reduce the error rate and to prevent 

misclassification by surroundings. Furthermore, they have 

used kalman filter for prediction of object movement. 

Tracking is also accomplished by a technique named as 

contour based tracking [6], [7]. In [6], different types of 

contour based tracking methods have been explored. For 

contour based tracking, optical flow technique is used for 

initialization of contour. Markov random field theory is used 

for color based contour evolution. Crowd behavior is 

explored using lagrangian particle trajectories in [8]. The 

main model starts with optical flow. Representative 

trajectories for the flow of crowd are obtained by clustering 

the particle trajectories obtained from the optical flow. 

Furthermore, chaotic dynamics are extracted using 

maximal Lyapunov exponent and correlation dimension. 

Finally an anomaly localization algorithm is fabricated to 

determine the size and exact position of the anomaly. 

Similar work is done in [9]. Here the work is extended based 

on low rank optimization and decomposing the trajectories 

to capture the characteristics of trajectories. 

Optical flow estimation is explored since 1940's 

[10]. According to J.J. Gibson, optical flow is the result of 

observing the pattern of light on the retina. In [11], the most 

famous method of optical flow has been introduced. This 

method is called Horn-Schunck (HS) in which the 

smoothness is assumed to be present over the whole image. 

In comparison to HS method, Bruce D. Lucas and Takeo 

Kanade proposed a technique for computing optical flow 

that divides the image in portions and assumes smoothness 

over the neighborhood pixels [12]. This technique is since 

then, the most popular technique named as Lucas-Kanade 

(LK) approach. Optical flow is basically the 2D estimation 

of 3D motion of objects. Pattern of apparent motion of 

objects is termed as optical flow. A resultant vector field is 

computed that contains the horizontal and vertical 

components of each pixel that is termed as motion vector. 

Lots of work has been conducted in this field. Stefan and 

Michael present their work that is based on the spatial 

statistics of optical flow [13]. Here a large database is 

created using optical flow statistics from multiple videos; 
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and machine learning methods are deployed for markov 

random field model of the optical flow. Optical flow (LK) is 

used in combination with multi-scale Harris corner detection 

based on wavelet for vehicle tracking [14]. High frequency 

feature based on optical flow and multi scale histogram of 

optical flow has been used for anomaly detection in crowded 

scenes in [15] In [16], optical flow is computed using a 

color background subtraction model that is based on 

spatially global Gaussian Mixture. Similar work is done in 

[17] based on LK algorithm and Gaussian background 

model. A comparison of pattern recognition and 

classification techniques is made in [18]. Fuzzy logic, neural 

networks, Markov random filed, support vector machines 

(SVM) and multi class SVM have been discussed and 

compared. Neural networks are fast, robust and capable of 

making complex decisions that are required for abnormal 

behavior detection. Multi object tracking is done using feed 

forward neural networks [19]. For nonlinear and non-

stationary features, a model is introduced in [20] where a 

multi layered feed forward neural network is used for 

supervised training. 

Whereas the temporal derivative quantifies the 

variation of the aspect of each pixel considered individually 

in the movement detection case, the optical flow is modeled 

by a vector field in two dimensions representing the 

projection on the image plane of the real movement 

observed (in 3D). Accordingly of many Methods [21, 22, 

and 23] were proposed since the precursory article of Horn 

and Schunck [24] with an aim of improving the 

implementation of the latter. In [25], nine algorithms are 

studied and compared according to criteria of precision and 

density of the obtained vector field, but no mention is made 

of algorithmic complexity. The work of [26] makes it 

possible to fill this gap by measuring the reports/ratios 

(precision) / (calculations team) of these methods. 

The segmentation is the stage which consists of 

cutting out the image in a successive way by considering the 

apparent movement dominating the zones not labeled then 

by detecting the zones not conforming to this model of 

movement [27]. The principle of this method rests on the 

taking into account of a total image in which the dominant 

movement and the zones in conformity with this movement 

forming a first area of the partition are estimated. This 

process of estimate and detection is reiterated on the non-

conforming zones until all pixels are classified [28, 29]. 

The method of training for a phase of classification 

generates a function which corresponds to an image 

received in a specific label entry. There are several methods 

of training in literature, neural networks [30], fuzzy logic, 

AdaBoost (Adaptive Boosting) [31]. 

In our work, I propose the use of the detection 

movement technique by optical flow. The latter there's only 

one makes it possible to detect groups that move in the same 

direction and to extract the reasons for movement. The 

major advantage of this method is that it doesn’t need to be 

modeled [6], because it consists in detecting the movement 

by calculation in any point of the image of a mathematical 

quantity which is a function of the intensity or the color of 

the whole of the pixels and which is supposed to reflect the 

importance of the visible movement in the scene, thereafter 

the segmentation by regrouping of the areas with an aim of 

providing a more precise cutting of the borders of the areas. 

Thereafter, I propose to use a technique of combined 

Neural-fuzzy logic has been selected due to its 

computational power and the ability to accurately classify 

the results as based upon the features provided. Neural 

Network also has the ability to train, validate and test the 

data and classify it on basis of classes that has been 

designated. To decrease the rate of false positive classified 

neural network is further classified by using fuzzy logic 

technique. Later normal and abnormal behavior is identified.  

III. PROPOSED SCHEME 

The principal stages of the suggested approach are gathered 

in the flow chart of the figure 1. The first stage consists in 

acquiring the image to be treated by the means of a camera. 

Thereafter, we carried out detection by optical flow; 

segmentation of movements, and classification. The last 

stage represents the new approach for the detection of 

abnormalities in very dense scenes while being based on the 

speed and orientation of the individuals and that of the 

group. The various anomalies are detected by a combined 

neural-fuzzy logic approach. The next stage is the tracking 

of the abnormalities. Finally a test is carried out in order to 

extract some comprehensible information (detection crowd 

behavior normal and abnormal). 

 
Fig. 1: General Architecture of Automated Video 

Surveillance System 

Our approach in this article relies on the new 

application which use the combined neural-fuzzy logic in 

the case of division and fusion of the crowd. The detection 

of these behaviors will increase the speed of response of the 

security services in order to perform accurate analysis and 

detection of events in real time. 

Tracking of the dislocation of the detected corners 

in the subsequent frame is done with the Lukas-Kanade 

algorithm [17], [18]. As a result, the second set of points is 
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produced. Connecting corresponding points in subsequent 

frames provides the vector. It describes the motion of the/a 

detected feature point. If the position of the feature point in 

consecutive frames differs then the motion of that point is 

considered. The obtained vectors are then assigned to 

classes according to magnitude and direction. In the present 

work the classification is done according to the magnitude 

criteria only. 

IV. CONCLUSIONS 

In this paper, I studied a novel approach to detect the 

abnormal behavior, to estimate optical flow of objects 

during surveillance and to classify these results as normal or 

chaotic, depending upon the results. As a pre-processing 

method for optical flow, foreground extraction with GMM is 

used. For segmentation and classification, combined neural-

fuzzy logic is used, which reduce the false positive rate. So 

the resultant output will be more accurate. In future work 

will implement on real-time map which will use for security 

purpose. 
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