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Abstract

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 

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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Fig. 2 Collaborative parallel image processing using CPU/GPU
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   c u d a M a l l o c v o i d * * & d e v _

inpu t , ImageS ize ; / /

cudaMalloc void** &dev_output,ImageSize ;//

  

   cudaMemcpy dev_input,input_image,

ImageSize,cudaMemcpyHostToDevice ;//

 GPU 

  Dim3 threadPerBlock 16,16,1 ;//

Dim3 numBlocks width+15 /16,

height+15 /16,1 ;//  

   Kernel<<<numBlocks,threadPerBlock>>>

dev_input,dev_output,width,height ;//

  cudaMemcpy out_put,dev_output,ImageSize,

cudaMemcpyDeviceToHost ;//

  cudaFree dev_input ;//

cudaFree dev_output ;//
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Table 1 Experimental software and hardware environment
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Fig. 3 Randomly generated raw image
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Table 2 Comparison of multiple algorithms running time
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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

   15 

 MATLAB  imresize 

 2 4  8 

 6 b 6 d

   6 b 6 d

 2 560 1 440 CPU/GPU 

 GPU  

Qilin  GPU 

 CPU/GPU 



                   

  
22

 Landsat8 OLI-TIRS

 2016  

11  1  2016  12  25  

LC81220442016326LGN00  

7 531 7 711  TIFF  MATLAB 

 mat2gray 

 0 255  8  

bmp  7 

 8 

   8   

7 531 7 711 CPU/GPU 

 GPU  Qilin 

 GPU  

CPU/GPU 

  

                                                   a  1 280 720                                                                                                 b  2 560 1 440

  

                                                 c  5 120 2 880                                                                                              d  10 240 5 760

 6 

Fig. 6 Comparison of speedup curves of multiple algorithms
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Fig. 7 Satellite remote sensing image
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Fig. 8 Comparison of multiple algorithms in the 

acceleration curve of satellite remote sensing image data
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