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ZHANG Fan'? | HAN Shu-kui’, ZHANG Li-guo'*, WANG Wen-sheng'
(1. Changchun Institute of Optics , Fine Mechanics and Physic,
Chinese Academy of Sciences ,Changchun 130033, China
2. University of Chinese Academy of Science , Beijing 100049 , China ;

3. Northeast Electrical Power Design Institute , Changchun 130021, China)

* Corresponding author , E-mail ;zhangliguo@ ciomp. ac. cn

Abstract; Due to the slow execution speed of Canny algorithm in PC, the practicality of this algorithm is
greatly restricted. Based on the previous studies, we further optimizes and improves the algorithm. First of all,
we use the digital image processing technology to improve the original algorithm under the development envi-
ronment of VS2012, and then accelerate the Canny algorithm by taking advantage of the large number of GPU
stream processors and powerful multithreaded concurrent execution capability. Experiments were made on the
improved algorithm and the original Canny algorithm. Experimental results show that in the 4 096 x4 096 pix-
el-size images, the GPU migration algorithm presented in this paper can reduce the execution speed from
80 ms to less than 6 ms. Through this improvement, it can greatly improve the practicability of the algorithm
without affecting the edge detection effect.
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Fig. 1 Schematic diagram of non-maximum suppression
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Fig.2 Searching process of dual threshold hypothesis
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Tab.1 Execution time of each step for Canny algorithm in C language (ms)
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Fig. 3 Schematic diagram of parallel acceleration by

GPU
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Fig.4 Schematic diagram of optimizing search and connection, 4(a) (left) ) and 4(b) (right)
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Tab.2 Execution time by proposed method based on dual-GPU optimization on

image with size of 4 096 x4 096 (ms)
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