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Abstract: A particle filter tracking algorithm based on color information is proposed in 

this paper. First, the global target information is set up in initialization, and then the 

target is tracked in real time through system equation and prediction equation. 

Simulation results show that the algorithm is robust to sudden appearance or sudden 

disappearance of targets. 
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1. Introduction 

In the field of target tracking, in order to be able to track targets steadily and quickly, 

we need to extract the features of the target objects[1-2]. The principle of human eye 

can be found that color plays an important role in resolving different objects. As the 

basic feature of the object, color is more stable than other features[3-4], and it does 

not change at the same time because of the size of the object, the direction of motion, 

the rotation of the object and the partial occlusion of the object[5].  

 

2. Mathematical Principle 

Particle filter algorithm is an approximate calculation method based on the combination 

of Bayesian theory and Monte Carlo. The essence of the algorithm is that the dynamic 

system is assumed to be represented by the following state space model, the state 

vector of the dynamic system is  11,  kkkk vXfX , Measurement vector is 

 kkkk wXhZ , . For the given kw  and the kZ  are independent, the prior distribution of 

the initial state of the particle 0X  is used  0Xp  to represent. Assuming that the state 

vector  11,  kkkk vXfX  obeys a first-order Markov chain process, it is possible to 

obtain the state vector  kjXX jk ,...,1,0,:0   and  kjZZ jk ,...,1,0,:1  . According to 
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the Bias filtering principle, the initial probability density of the state is    000 XPZXP  , 

and the prediction equation is as follows: 

      11:1111:1   kkkkkkk dXZXPXXPZXP  

The renewal equation of the state is: 
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The optimal solution of the system state can be obtained through the recurrence of the 

above three formulas. 

The steps of the particle filter algorithm are as follows: 

(1) when 0t , we initialized the particle set of particle filter algorithm, and generated 

the sampled particle set  N

i

i

tx
1
 from the prior probability  0xp . 

(2) when 0t  , repeat the following steps: 

Step 1: if there are N particles, we can get the collection of particles  N

i

i

tx
1

~


 and 

calculate the weight coefficient of the particles i

t  by sampling the probability density 

of importance, and then the i

t
~  can be obtained normalization process; 

Step 2: the particle set  Nxi

t /1,  can be obtained by resampling the particle set 

 iti

tx ~,~ ; 

Step 3: calculate the state estimate of the time. 

 

3. EXPERIMENTAL RESULTS AND ANALYSIS 

Through the above introduction, we have a better understanding of the particle filter 

tracking algorithm through an experiment. First, we have to extract the characteristics 

of the tracking target. As you can see from figure 1 below, we can see that the target 

we need to track in video is a woman, and we can see that the woman in the video is 

wearing a red coat, and there is no color similar to the color of the coat in the 

background, so we can track red as a target, and the R, G, and B components of red in 

the RGB model are 0,0,255  
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Fig. 1 The target to be tracked  

After setting the characteristics of the target, we have to generate particles to track the 

target. Considering that the amount of particles is too large, the calculation speed 

becomes slow, but the number of particles is too small to make the tracking effect 

worse, so the number of particles is set in combination with the size of the video 

surface. It is set to 4000. After setting the number of particles, we need to generate 

these particles on the screen to track the location with the set features. We initialize the 

particles and produce a uniform distribution of random particles in the picture, as 

shown in Figure 2. 

 

Fig. 2 Random particles with uniform distribution 

After the particle is generated, the target is tracked. When the target has not yet 

appeared at the first stage, the particle can not find a position with the set feature on 

the screen. After several frames, the particle is gathered in some positions closest to 

the set feature, as shown in Figure 3 below. 

 

Fig. 3 Target tracking initial stage 
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A series of changes have taken place in the course of the target woman appearing in 

the picture and moving to the center of the picture. As shown in Figure 3, the target 

woman jumps at 80 frames, then the body rotates and extends the arm at the desk. 

The particle filter tracking algorithm is shown from the tracking results in the figure. 

Tracking target rotation deformation can maintain good tracking effect. 

 

                 

 

Fig. 3 Target tracking effect 

 

4. CONCLUSION 

Through the above experiments, we can see that the particle filter tracking algorithm 

has a good robustness for the change of the target, such as deformation, rotation, 

displacement and so on in the static background, and the calculation speed of the 

algorithm in the whole process is also fast, which can meet the requirement of real 

time. 
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