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Abstract: Moving object recognition algorithm with high-definition video data suffers from large computation complexities
and slow speed. With NVIDIA Tesla K20 ¢ GPU, a method of accelerating the template matching target tracking algorithm
with the heterogeneous system integrated with CPU and GPU was proposed. The parallel algorithm was designed by three
optimizing means: constant memory, the internal memory of SMX and the brief calculation of correlation coefficient.
Finally, the program was coded on compute unified device architecture and tested. The results show that the designed algo-
rithm can obviously improve the real-time performance of the algorithm and guarantee the recognition effect.
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Fig. 1 Matching procedure of sliding template matching
algorithm
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Fig. 2 Overall design of parallel sliding template match-
ing algorithm
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gridDim.x=| (Width+blockDim.x-1)/blockDim.x |;

1/ e B 70 B
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tid_in_grid x=threadldx.x+blockldx.x*blockDim.x;
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tid_in_grid y=threadldx.y+blockldx.y*blockDim.y;
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tid_in_grid=tid in grid x+tid in_grid y*Width;
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if(tid_in_x>Width||tid_in_grid y>Height) return;
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Fig. 3 Reuse of template image data
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Fig. 5 Float chart of template matching target recogni-
tion parallel algorithm
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