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Fast Grain Shape Determination Algorithm Based on Parallel Processing
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Abstract: Grain shape is an important feature, which determines the grain quality and yield. Traditional manual
determination of grain shape is time-consuming, laborious and subjective. A system for automatically determining the
grain shape is presented based on a line-scan camera and a coveyor belt. In order to improve the grain shape
determination efficiency, parallel processing technique based on Graphics Processing Unit (GPU) is used. On the basis of
Compute Unified Device Architecture (CUDA), the grain shape determination algorithm is optimized. The experiment
result shows that the GPU-based accelerated algorithm can achieve a good effect on the measurement efficiency. When
the number of grain in an image is approximately 2 000, the optimized algorithm gets a speedup of more than 400 times.
Moreover, as the quantity of kernels in the images gets larger, the performance of the grain shape determination algorithm
is improved more significantly.
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Fig.1 The overall process of the measurement
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Fig.2 Computation of grain length and width
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Fig.3 The flowchart of the fast grain shape determination algorithm.
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Fig4 The flowchart of the fast grain shape determination algorithm
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Table 1 Time cost and speedup of the optimized method
No. CPUtime/ms GPU time/ms  Speedup No. CPUtime/ms GPU time/ms  Speedup
1 4081 114 36 16 8563 114 75
2 2399 105 23 17 2120 104 20
3 10293 112 92 18 1836 109 17
4 1792 109 16 19 5619 106 53
5 2729 105 26 20 1696 108 16
6 3478 106 33 21 1555 103 15
7 7394 108 68 22 82631 207 399
8 26928 133 202 23 24172 130 186
9 3290 107 31 24 1799 105 17
10 2534 105 24 25 1931 103 19
11 2399 104 24 26 29 826 141 211
12 2257 110 21 27 1791 105 17
13 51601 167 309 28 2026 103 20
14 2356 104 23 29 14 406 122 118
15 2255 110 21 30 58 194 170 342
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Fig.5 The speedup of images with different grain counts
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