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Implementation of parallel image restoration and
super-resolution processing system

MA Dong-dong, LI Jin-zong, ZHU Bing, MU Li-sheng

(Institute of Image Information Technology and Engineering ,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: A parallel processing system was developed to realize the real-time restoration and super-resolution
processing of a huge amounts of large size images after investigating its technical scheme, working principle,
key algorithms, hardware architectures and parallel technology. The working principle of the system and key
algorithms of deblur, denoise, super-resolution were presented based on the technical scheme,and two kinds
of the architectures, Digital Signal Processing(DSP) and Cluster systems, were analyzed and compared. It is
concluded that the Cluster system is more large scale parallel processing. A parallel algorithm model based on
the PPF architecture and a multi-layer parallel optimization technology based on the hybrid architecture of
MPI+ OpenMP were introduced. The processing effect of the proposed algorithm and the processing speed on
the DSP and computer were analyzed. Following by prediction of the scale and performance of system, How to
choice the number of processors was also discussed. Experimental results show that the parallel system can
reduce run time from 2 700 s to 29. 39 s, and can provide improved images with better sharpness, contrast

and resolution.
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Fig. 1 Block diagram of image restoration and super-

resolution processing system
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(a) i
(a) Original image

(o) LM A {E S B 1R

(b) Bilinear interpolating image of (a)

() TS101S _E B4y Fr ik 215 E %

(¢) Super-resolution processing image of (a) on the

TS101S

(P4 2. 4B L5y Prab 35 K%

(d) Super-resolution processing image of (a) on the

P4 2. 4B

Bl 6 WIS ARGE LR B ) 40 BRACR SR

Fig. 6 Processing results of super-resolution algorithm on the two kinds of systems
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Tab. 2 Executive time of image restoration and super-resolution algorithms on the two kinds of systems
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1024X1 024 9.746 6. 906 2.958 2.093 25.719 18. 234
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Fig. 7 Curves of execute time on two kinds of sys-

tems
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Tab. 3 Partial data of T(n) and S(»)
n TG Sn)
150 30.0 90.0
182 29.392 91. 852
183 29. 394 91. 855
184 29. 394 91. 856
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