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Parallelization of Cell Contour Line Extraction Algorithm

Ho Seok LeeT, Suk Hyun Yu”,

ABSTRACT

Hee Yong Kwon' ™"

In this paper, a parallel cell contour line extraction algorithm using CUDA, which has no inner contour
lines, is proposed. The contour of a cell is very important in a cell image analysis. It could be obtained
by a conventional serial contour tracing algorithm or parallel morphology operation. However, the cell
image has various damages in acquisition or dyeing process. They could be turn into several inner
contours, which make a cell image analysis difficult. The proposed algorithm introduces a min-max
coordinates table into each CUDA thread block, and removes the inner contour in parallel. It is 4.1 to
7.6 times faster than a conventional serial contour tracing algorithm.
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(b) Serial algorithm (c) Parallel algorithm

(a) Binary image

Fig. 1. Comparison between a serial algorithm and a parallel algorithm,



1182 ZEIDICINES ==X X18A X10=(2015.10)

Fig. 2. The major axis and the minor axis of a cell,
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Fig. 3. Flowchart for parallel cell contour line extraction

procedure,
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Fig. 7. Kernel_1 (extraction of minX and maxX).
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Table 1, Binarization algorithm performance (Unit : ms)

. . performance
image size
serial(SD) parallel(SD) | ratio
256x256 1.37(0.47) 0.41(0.02) 3.31
512x512 4.56(0.68) 0.65(0.05) 7.07
1024x1024 15.82(0.71) 1.38(0.06) 11.47
2048%2048 54.75(0.55) 4.32(0.29) 12.68
4096x4096 187.26(1.40) 14.25(0.42) 13.14
200
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Fig. 13. Binarization algorithm performance.
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Table 2, Contour line extraction performance including

data moving (unit: ms)
. . performance
fmage size serial(SD) parallel(SD) ratio
256x256 2.55(0.46) 7.11(1.10) 0.36
512x512 4.53(0.06) 13.85(2.35) 0.33
1024x1024 | 10.09(0.17) 24.44(4.97) 0.41
2048x2048 | 24.80(0.36) 49.50(4.34) 0.50
4096x4096 | 68.70(1.20) 112.83(4.84) 0.61
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Fig. 14. Contour line extraction performance,
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Table 3. Pure contour line extraction performance ex—

cluding data moving (unit: ms)
. . performance
tmage size serial(SD) parallel(SD) ratio
256x256 2.55(0.46) 0.33(0.04) 7.69
512x512 4.53(0.06) 0.60(0.06) 7.60
1024x1024 | 10.09(0.17) 1.31(0.02) 773
2048%2048 | 24.80(0.36) 4.31(0.13) 5.75
4096x4096 | 68.70(1.20) 16.78(0.06) 4.10
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Fig. 15. Pure contour line extraction performance,
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