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ABSTRACT:In computer vision applications such as surveillance and monitoring object detection and 

tracking is a challenging task. The basic tracking algorithms have weak intensity when the other object occludes 

the real source image. Automation of the computer object tracking is a difficult task. Motion segmentation can 

be done using Background subtraction method. Genetic Algorithm is introduced and applied to find the tracked 

object in a search area. It can efficiently find the global optimal result from the solution space and it is 

computationally efficient since it avoids exhaustive searches. Kalman filter is applied to estimate the object 

centre in next time instant and provide more suitable search region. 

 

Keywords: Kalman filter algorithm [1], Genetic algorithm [2], Motion segmentation. 

 

1. INTRODUCTION: 

Recently, objects tracking is a considerable topic for researchers, in the area of real-time applications, such as 

surveillance and monitoring. An efficient tracking algorithm should be able to implement in so many difficult 

situations. In such a case, various illuminations, background clutter and occlusion could be taken into 

consideration, as the estimation problems of dynamic system. 

A typical surveillance application consists of three building blocks, responsible of: moving object detection, 

object tracking and higher level motion analysis. Applications include car and pedestrian traffic monitoring, 

human activity surveillance for unusual activity detection, people counting etc., [3]. Detection of moving objects 

in video streams is the first relevant step of information extraction in many computer vision applications, 

including video surveillance, people tracking, traffic monitoring and semantic annotation of videos. In these 

applications, robust tracking of objects in the scene calls for a reliable and effective moving object detection that 

should be characterized by some important features: high precision, with the two meanings of accuracy in shape 

detection and reactivity to changes in time; flexibility in different scenarios (indoor, outdoor) or different light 

conditions; and efficiency, in order for detection to be provided in real-time [5]. Detecting and tracking moving 

objects are widely used as low-level tasks of computer vision applications, such as video surveillance, robotics, 

authentication systems, user interfaces by gestures. Software development of low-level tasks is especially 

important because it influences the performance of all higher levels of various applications [4].  

The Motion analysis is a basis of all intelligent video surveillance technologies. In particular, it provides the 

fundamentals for automatic detection and tracking of moving objects and automatic detection of new or 

disappeared objects of observed scene. It is the well-studied area of computer vision including many different 

techniques[6].Object detection and tracking focuses on detecting the position of a moving object in a video 

sequence. It is the first step accomplished by an event recognition system that extracts semantic content from 
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video [11]. The purpose of detecting moving objects in video stream is to be able to track the objects over time 

and derive a set of properties from their trajectory such as their behaviours [9]. A good detection measure should 

capture the performance in terms of both overall detection (number of objects detected, missed detects and false 

alarms) and goodness of detection for the detected objects, i.e., spatial accuracy (how much of the ground truth 

is detected) and spatial fragmentation (object splits and object merges) [6]. In general,there are two types of 

approaches in Motion detection: (i) the region-based approach and (ii) the boundary-based approach [4]. Other 

approaches to object detection for  

2. PROBLEM DEFINITION: 

One of the critical tasks in Computer Vision is Detection and Tracking of objects. But still now, the issues 

related to this are developing. For the automatic detection of moving objects, some of the monitoring systems 

cannot able to find the difference, when the difference of brightness between the background and the moving 

objects is small. The costs are very high in these systems. Most of the previous methods, only concentrated on 

detecting rough area of targets. The accurate moving target detection cannot be achieved. It makes the result to 

be shown with noise and healsand the computation time is also increased. Many systems are unableto solve 

critical solutions such as Partial Occlusions and Cross Targets.Even if the partial occlusions happened, because 

of other objects or the crossing of other moving objects, the systems cannot have the ability to keep tracking its 

target.The object tracking can be complex, due to camera motion, loss of information caused by the projection 

of the 3D world on a 2D image, variations of target scale, partial occlusions, real-time processing requirements, 

clutter, and so on. Therefore it is difficult to make the efficient tracker and also we cannot track the object 

accurately. 

3. VIDEO TRACKING OF OBJECTS USING GENETIC ALGORITHM: 

Video tracking is the process of locating a moving object (or multiple objects) over time using a camera. It has a 

variety of uses, some of which are: human-computer interaction, security and surveillance, video 

communication and compression, augmented reality, traffic control, medical imaging and video editing. Video 

tracking can be a time consuming process due to the amount of data that is contained in video. Adding further to 

the complexity is the possible need to use object recognition techniques for tracking. Particle filter algorithm is 

widely used in single object tracking of video sequences in the video surveillance systems. The greatest 

disadvantage of the particle filter is the particle degradation. In our work multiple object tracking is done. In 

order to overcome this disadvantage we have proposedKalman filter with the Genetic algorithm [1].  

In our proposed methodology a sample video is given as input for the purpose of object tracking. The steps to be 

carried out in our proposed method are given below: 

 Motion Segmentation 

 Object Tracking 

 
3.1.Motion Segmentation: 

For motion segmentation process, Average background model is used. Firstly the background model was 

generated for the frames. Then the current frame is subtracted from the background model so that the threshold 

difference can be achieved. 
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(y, x) = background values of pixels in the frame. 
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N = total number of frames. 

I
j
 (y, x) = pixel values of frames. 

3.2 OBJECT STATE ESTIMATION WITH KALMAN FILTER 
 

Our proposed tracking algorithm is designed inKalman filter framework, in this paper, Kalman filter aims to 

improve the ability of tracking moving object with a changeable speed, decreasing the search region and coping 

with temporary occlusion. The transition equation and measure equation of our state system is modeled as: 

 

 Xk = AXk-1 + BUk + Wk(2) 

  Zk = HXk + Vk(3) 

Where  

X = {Px, Py, aob}
T
 

 

 1  0  0                              1  0  0                 

    A=   0  1  0        B=T,    H =  0  1  0 

0  0  1                               0  0  1 

Px, Py,aob represent the center position of the X-axis, the center position of the Y-Axis and the area of the 

tracked object. A represents the transition Matrix B is the input Matrix, H is the Measurement Matrix and T is 

the time interval between two adjacent frames. Uk is the control input, Wk, Vk are the Gaussian noise with error 

covariances, Qk, Rk. 

 

 

Fig 1: Architecture for Genetic Algorithm process. 

3.3 Object search with Genetic algorithm 
Genetic algorithm [7] is an efficient optimizationapproach. Inspired by nature, it is designed for finding the 

optimal solution by repeated selection and crossover operations. Genetic algorithm operates o individuals just 

like genes in the course of evolution, and each individual represents a possible solution. In each generation, all 

individuals are evaluated by a fitness function to gain reasonable evolution. Geneticalgorithm is simple, 

acceptable for parallel processing,and has a high robustness in searching global optimumsolution since it can 

handle multi-mode distribution. 

In this paper, we use genetic algorithm to locate theobject, that is, searching the candidate region which isthe 

most similar to the target model, the process isdescribe as follows: 

1. Individual Coding 
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We assume that each individual represents apossible object location X ={x, y}, and it is encodedwith a 16 bits 

Gray code, where the low 8 bitsrepresents location x, and high 8 bits representslocation y. The reason for 

selecting Gray Code is dueto the fact that the code values of any two consecutivenumbers have only one bit 

difference, it outperformsthe Binary Code since it can avoid the case that largecode difference may affect the 

convergence andmatching precision of GA. 

2. Initial individual selection. 

The estimation region indicated by Kalman filter isdivided into M X N blocks, M, N is specified as one fourth 

of the object width and height, two individuals are randomly generated in each block,and their corresponding 

Bhattacharyya coefficient arecalculated, inthis paper,Bhattacharyyacoefficient is considered the fitness of each 

individual. For all these 2MN individuals, we sort them according to their fitness in decreasing order, and select 

the top n as the initial individuals, then n is fixed and used for thewhole genetic evolution process, and iteration 

numberis also specified as c .. 

For i =1,…c repeat Step 3 

3. Evolution 

3.3.1. Selection process: 

Selection is the first stage in genetic algorithm. In the selection process the MMSE estimated output is given as 

input. In the selection process the fitness function is calculated. The fitness function was calculated using the 

given formula: 

 
ie

iF
1

 (4) 

Here the fitness function is the inverse of the root mean square error between the state estimate and the true 

state. 

kkk XXe


 (5) 

3.3.2. Crossover: 

It is a genetic operator used to vary the  

programming of a chromosome or chromosomes from one generation to the next. It is analogous to 

reproduction and biological crossover, upon which genetic algorithms are based. Cross over is a 

process of taking more than one parent solutions and producing a child solution from them. The best 

solutions were selected using the fitness function calculation. Crossover is calculated by using the 

following formula: 
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Where 

r = random number generated from interval [0, 1]. 

 

 

http://en.wikipedia.org/wiki/Chromosome_%28genetic_algorithm%29
http://en.wikipedia.org/wiki/Reproduction
http://en.wikipedia.org/wiki/Chromosomal_crossover
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3.3.3. Mutation: 

Mutation is the final stage in genetic algorithm. Mutation is a genetic operator which is used to maintain genetic 

diversity from one generation of a population of algorithm chromosomes to the next. A genetic operator is an 

operator used in genetic algorithms to maintain genetic diversity. In mutation the chromosome value remains the 

same.Mutation is calculated by using the following formula: 

 

(7) 

 

 

In this paper Gaussiuan mutation is taken as the mutation. Mutation in binary string. An offspring generation is 

obtained after 3.1 and3.3, for gaining a more optimal individuals, we sort its father generation by their fitness 

with a decreasing order, and sort the offspring generation with an increasing order, then the half part of 

individuals in offspring generation with lower Bhattacharyya coefficient is replaced by the higher half parts in 

father generation, then the obtained generation is considered as the father generation in the next iteration. 

4. RESULTS.Frames 15to42 object is tracked.Due to occlusions object has disappeared in almost 70 

frames.Insuch case,the Red box show that the Kalman filter is running for object tracking. 
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5. CONCLUSION: 

In this paper, we propose a new evolutionary Kalman Filter with Genetic Algorithm for video tracking. The 

input video is motion segmented to track the motion of the object.Genetic algorithm improves the fitness value 

so that objects can be tracked with high efficiency. In future from multiple videos multiple objects can be 

tracked as a development.Genetic algorithm can be efficiently used for this purpose. 
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