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Abstract In recent years, with the continuous development of GPU general computing power, more efficient
processing technologies have been for image processing. At present, some image processing algorithms have
been transplanted to GPU and have good effect in acceleration. However these algorithms do not make full use
of the computing power of each processing unit in a hybrid systems composed by CPU/GPU. Based on GPU
programming model and parallel algorithm design, we proposed image collaborative parallel processing model at
CPU/GPU heterogeneous environment in this paper. The effectiveness of this model in high resolution grayscale
image processing was verified by the image median filtering algorithm, which was based on the computing power
of each processing unit in heterogeneous system. The experimental results show that the model performs well in

CPU/GPU heterogeneous environment and is easy to execute other image processing algorithms.
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Table 1 Experimental software and hardware environment
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Table 2 Comparison of multiple algorithms running time
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2048 1 654.59 72.84 70.89 69.51
4096 7208.61 282.13 277.05 273.49
8192 29 628.10 1123.24 1103.13 1087.47
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Fig. 4 Comparison of speedup curves of multiple

algorithms
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Table 3 Comparison of multiple algorithms running time

HIEBATHHE (ms)

IES

CPU #47  GPU Jf47  Qilin #%  CPU/GPU
1 310.37 1591 17.14 16.82
2 310.28 16.57 16.84 16.32
3 310.78 17.21 16.86 16.18
4 310.85 16.62 16.64 16.94
5 309.69 16.41 16.59 16.26
6 309.14 16.65 16.86 16.78
7 309.35 16.70 16.87 16.40
8 309.68 16.03 16.74 16.51
9 309.18 16.31 18.11 17.74
10 309.16 16.82 16.91 16.57
11 309.34 16.80 17.13 17.02
12 309.69 16.82 17.03 16.37
13 308.80 16.15 16.85 16.33
14 309.23 16.73 16.58 16.39
15 309.45 17.11 17.03 16.42
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Fig. 6 Comparison of speedup curves of multiple algorithms
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Fig. 7 Satellite remote sensing image
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acceleration curve of satellite remote sensing image data
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