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The Digital Video SDK from TI is installed on a 32-bit 

intel PC with Ubuntu 12.10 for accessing the C6Accel 

framework used for compiling the DSP side kernels and 

the ARM side wrappers for the algorithms implemented. 

The generated objects are finally linked with the target 

tracking application on the board. The output of the 

system can be displayed on a monitor via the DVI-D 

output. A USB keyboard and mouse are connected to the 

system for user input. 

VI. RESULTS AND ANALYSIS 

The Distances measures like bhattacharya, chi-square, 

co-relation, minkowski was found to be effective by the 

accuracy analysis. Though the other methods are 

accurate, they are computationally slow. This has been 

illustrated in Table 1. Figure 7(a) shows that registration 

algorithm fails to track the target due to similarity of 

human and background. This problem is overcome using 

particle filter based tracking show in Figure 7(b). 

 Table.1. Accuracy results for different distance 

measures. 

Distance 

Measure 

Accuracy 

Discrete 

Pixel Cross 

Correlation 

Pixel 

Difference 

Bhattacharya 66.19140 95.041 98.84314 

Correlation 66.32812 95.041 98.84628 

Chisquare 66.89453 94.917 98.84628 

Intersection 66.40625 94.917 98.85099 

Minkowski 67.05078 93.917 98.77726 

Swain and 

Ballard 
66.40625 93.917 98.85099 

Kullback 65.85938 95.450 98.82275 

Jeffrey 66.28906 95.089 98.85334 

 

The execution times for the algorithms on PandaBoard 

without and with the DSP processor are compared in 

Table 2. 

The performance of the algorithms on PandaBoard 

platform is improved 2.3 to 4.6 times by utilizing the 

computing power of the onboard DSP core and nearly 

all the algorithms have met the requirements of real-

time. The comparatively lower performance of the 

Kullback and Jeffrey is justified by the necessity for 

computation of the histogram for each sub-image. 

Table.2. Execution times with and without DSP 

Distance Measure 

Execution time in milli 

second 

Without DSP With DSP 

Bhattacharya  115 40 

Chi-square  85 30 

Co-relation  90 33 

Minkowski  85 29 

Intersection  85 30 

Swain and Ballard  85 30 

Kullback-Divergence  200 135 

Jeffrey  300 250 

         

 

 
(a) Tracking fails due to similarity measures in area based registration. 



Development of Real Time Area Based and Particle Filter Based Tracking on PandaBoard 

_______________________________________________________________________________________________ 

 

_______________________________________________________________________________________________ 

International Conference on Engineering and Applied Science - ICEAS, 2014 

ISBN: 978-3-643-24819-09, Bangalore, 13th July, 2014 

100 

 
(b) Particle filter overcomes this problem 

Fig.7. Comparison of particle filter vs area based techniques. 
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(170,25) 

[0.8704] (d) 
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[0.8564] (e) 
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Correlation 
(135,48) 

[0.98919] (a) 

(133,48) 

[0.8623] (b) 

(152,53) 

[0.8912] (c) 

(175,43) 

[0.6876] (d) 

(125,52) 

[0.6907] (e) 

(117,49) 

[0.5990] (f) 

      
 

Chi-Square 
(158,36) 

[0.8571] (a) 

(162,35 

[0.8107] (b) 

(163,38)[0.7990] 

(c) 

(167,36)[0.7526] 

(d) 

(153,38) 

[0.7971] (e) 

(112,45) 

[0.7634] (f) 

Fig.8. Results of particle filter based tracking algorithms having better accuracy results 

Note:  i. The target coordinates obtained for each frame are indicated by parenthesis (x, y) ii. The weight of particle 

value computed for each frame is indicated by square brackets [] 
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