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Abstract : Aiming at the computation-intensive and data-intensive characteristics of the edge detection algorithm
of large-scale geological images, in order to improve the computational efficiency of the edge detection algorithm
of geological images, an adaptive threshold kirsch operator edge detection algorithm was proposed. From the
perspective of traditional algorithm, an adaptive threshold method is proposed to optimize the algorithm by
reducing the number of operations and aiming at the problem of setting the random threshold. At the parallel
level, cpu-gpu transmission overhead and thread size were selected for analysis and optimization. Compared with
the existing algorithm, the improved algorithm requires less computation and gets clearer edges. The acceleration
ratio of the geological image larger than 2 048x2 048 can be maintained at more than 80 times (the transmission
cost can be maintained at more than 300 times). The parallel optimization scheme is easy to implement and can

be applied to the edge detection of online real-time geological images.
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Tab 2 Global memory and share memory read time compare

B R GlobalMemory /ms ShareMemory /ms
512x512 1.58 1.46
1024x1 024 3.34 2.98
2 0482 048 11.47 8.32
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Tab 3 Parallel and serial algorithm execution time(ms) and acceleration ratio (times) in literature[17]

B RF GPUiz 13 CPUE1THY ] s L
512x512 22 41 1.86
1 024x1 024 82 149 1.81

£ 4 CHR(I8)3H1T 5 B ATEFRITRY 8] (ms) S AN b (f5)

Tab 4 Parallel and serial algorithm execution time(ms) and acceleration ratio (times) in literature[18]

K R Rt GPUIZEFTH}E CPUZEATHTE] s kb
256 256 5.38 20 3.72
640% 480 7.69 80 10.40
1 024%768 12.07 210 17.39
1 920x1 200 28.89 607 21.01
2 560%1 440 38.49 1 030 24.52
4 800%3 600 131.74 4009 30.43
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Tab 5 Parallel and serial algorithm execution time(ms) and acceleration ratio (times) in this paper

B AR GPUa T[] CPUIz1TH ] s kb

512x512 1.46 49.20 31.90
1024x1 024 2.98 184.33 62.60
1 536x1 536 5.37 419.05 78.63
2 0482 048 8.32 696.86 83.87
2 560%2 560 12.64 1 135.09 86.40
3 072x3 072 17.49 1 579.77 90.43
4 608%3 072 26.03 2 294.53 88.20
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Fig 4 Remote sensing geological image
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