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ABSTRACT 

This paper presents a method for tracking multiple objects from a given video dataset. We can track many 

objects at a time efficiently using Kalman Filter and Optical flow algorithm. Here in this paper, we propose improved 

optical flow algorithm which works with high accuracy and overcomes occlusion in a video. So, improved optical flow 

algorithm is found to be more promising as it gives better accuracy in less computation. 
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INTRODUCTION 

Object tracking is a crucial task within the field of computer vision. There are three important steps in 

video analysis:interesting moving objects detection, tracking of such objects from frame to frame, and analysis of 

object tracks to recognize their behaviors. The complexity of object tracking is due to different noises present in 

the input from the video, illumination variations in the input, unusual movement of the object and different 

occlusions. Most of the tracking algorithms assume that the moving object moves in smooth and no sudden change. 

There are two main goals in our project: to correctly recognize moving objects of interest, and to track those 

moving objects throughout their life span. Noise is the primary problem. Movement of the camera and background 

may lead to pixel movement in the image. This is of no importance. Size constraint is utilized to remove 

movements which are very small to contribute to the object movement. 

From the input image, the subject to be tracked is to be identified. This is the next work. Conventional 

technique to track the system will give poor results. When the subject is in motion, we find that Template Matching 

give errors. Hence Template Matching andMotion detection can be used together on the objects that are moving. 

Results have shown this to be a robust method in both recognizing the objects as well as tracking them. The rest of 

the report presents a brief literature review; a description of the experiment design and the program; presentation of 

the results, conclusion and discussion for future work.  

LITERATURE REVIEW 

Motion detection and object tracking is a very rich area of research in computer vision. The main issues 

that make this research area difficult are: 

Computational Expense 

If an algorithm for detecting motions and tracking objects is to be applied to real-time applications, then it 

needs to be computationally inexpensive so that a modern PC has enough power to run it. Yet many algorithms in 
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this research area are very computationally expensive since they require computing values for each pixel in each image 

frame.  

Moving Background Rejection 

Unwanted movements contributed by the tree branches and so are to be eliminated by the algorithm. If at all if the 

object is too small than the background then mistakes in the classifications can be done. Also the speed with which the 

object is moving relative to the background can lead to errors. 

Method of Occlusion 

Number of algorithms is available which suggest solutions for tracking under tiny occlusions, still they fail to 

track the object if it is occluded for a long period of time. 

Modelling Targets of Interest 

Many algorithms use a reasonably detailed model of the targets in objects detection and consequently require a 

large number of pixels on target in order to detect and track them properly. This is a problem for real-world applications 

where it is frequently impossible to obtain a large number of pixels on target.  

Adapting to Illumination Variation 

Many situations under real time have changes in the scene illumination and all the techniques should keep this in 

mind and try to solve this issue. If the algorithm is written which is based on the intensity technique thee is a probability 

that it may not work in sucha situation. 

PROPOSED WORK 

Kalman filter is a region based method for finding the regions of object in the next frame. The center of object is 

found first, and then we use Kalman filter for predicting the position of the object in the next frame. The filter we consider 

here will try to estimate the linear system’s state and this is Gaussian distributed. The method using Kalman 

filteriscomposed of two steps, prediction and correction as shown in figure.1. Optimal estimate of its position, at each time 

of step is provided by the Kalman filter for subjects in movement which also has some unwanted noise due to this 

movement. 

The optimality is guaranteed if all noise is Gaussian. Then the filter minimizes the mean square error of the 

estimated parameters (e.g. position, velocity). The 

As the fresh information come they are processed immediately by the Kalman filter and also it is very useful. 

Here we need a linear system mixed with unknown disturbances that is dynamic to design a Kalman filter. The Kalman 

filter tries to estimate the state a ∈R 
n
ofthat system which is governed by the vector difference equation: 
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Figure: The Kalman Filter Predict/Correct Model 

The random variables ck, dk represent the process and measurement noise respectively. They are assumed to be 

zero mean, white noise with covariance matrices respectively. The matrix A is called the state transition matrix and relates 

the previous state ak−1 to the current state ak, if no noise was present. The size of A is n×n. Matrix A is optional and 

relates the control input (if any) bk∈akto the state ak. Finally, the n×n matrix, relates the measurement tk to the state ak-1. 

The Kalman filter maintains the following two estimates of the state:  

1. which is an estimate of the state at time-step, given knowledge of the process up to step k-1. It is an a 

priori state estimate at time-step 1 

2. Which is an estimate of the process state at time-step k given the measurement tk. It is a Posteriori estimate 

of the state at time-step k. 

Below mentioned Error Covariance matrices are indeed looked after. 

1. which is the a priori estimate error covariance of . 

2. which is the a posteriori estimate error covariance of . 

There are two possible steps in which Kalman filter operates  

The First one is the prediction of the next state estimate(k|k− 1) using the previous one. The second is the 

correction of that estimate using the measurement, to obtain(k|k). Initially, (1|1) and E(1|1) are considered known.             

To maintain those estimates, the following operations take place. In the prediction step: 

1. State prediction:  

2. Error covariance prediction:  

In the correction step 

1. Measurement prediction:  

2. Residual:  

3. Measurement prediction covariance:  

4. Kalman gain:  

5. State update:  

6. Error covariance update:  
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Kalman filter is initialized by defining the state transition matrix A, The state measurement matrix 4, both 

covariance matrices and always this is used to feed the filter with a measurement; k [10]. Multiple objects can be tracked 

easily from the video dataset. 

SIMULATION RESULTS 

 

 

 

 

 

CONCLUSIONS 

In this paper, we presented a tracking method for processing video data in order to perform tracking by a machine 

vision system. It summarizes as multiple objects can be tracked simultaneously. It can control some problem of multi 

object tracking, such as appearance and disappearance of objects, and missing of an object. Amongst the methods 

reviewed, improved optical flow algorithm is found to be more promising as it gives better accuracy in less computation 

time. The present work can be extended further by using more tracking algorithms and comparing their performance 

accordingly to achieve more accuracy. Also we will try to test our algorithm on real time video frames. 
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