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A Splicing Method of Sectioned Restoration Algorithm for Images
with Space-Variant Point Spread Function

Tao Xiaoping Feng Huajun Lei Hua Li Qi Xu Zhihai
(State Key Laboratory of Optical Instrumentation , Zhejiang University, Hangzhow . Zhejiang 310027, China)

Abstract A sectioned restoration algorithm for images with space-variant point spread function and the according
splicing method are introduced. Firstly, the blurred image is divided to sub-frame sections based on isoplanatic region
and extended outward region. Then, the sub-sections are restored by Lucy-Richard algorithm. After removing the
boundary regions which contain obvious ringing artifacts, the pixels in the rest of overlapping region between
adjacent sections are weight stacked. The weight coefficients are related to the distances between the pixels and the
boundary. At last, the sub-frames are spliced together to construct the composite full-image. The method is effective
for eliminating the ringing artifacts coupled with sectioned image restoration with space-variant degraded function. It
can be used in image restoration of remote-sensing with satellite and aerocraft, and also medical image processing.
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Fig. 1 (a) Original Image; (b) rectangle-sectioned blurred image; (c) circle-sectioned blurred image
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Fig. 2 (a) Restoration of the rectangle-sectioned blurred image with PSFy,; (b) restoration

of the circle-sectioned blurred image with PSF,,
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Fig. 3 (a) Restoration of the rectangle-sectioned blurred image with sectioned method; (b) restoration

of the circle-sectioned blurred image with sectioned method
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Fig. 4 (a) Rectangle section; (b) circle section
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Fig. 5 (a) One-dimensional schematic diagram of the
overlapped region of image sections and the
shaded parts are the regions which contain
ringing artifacts; (b) the gradual intensity
schematic diagram of the rest overlapped region

after eliminating the ringing artifacts
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Fig. 6 (a) the gradual splicing results of the rectangle-sectioned blurred image; (b) Gradual splicing
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results of the circle-sectioned blurred image
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Table 1 Quality assessment of the restored images

Fig. 1(b) Fig. 2(a) Fig. 3(a) Fig. 6(a) Fig. 1() Fig. 2(b) Fig. 3(b) Fig. 6(b)
Entropy 2.282 2.2913 2.3102 2.2917 2.2791 2.286 2.3163 0. 2883
MSE 157. 30 99. 366 189. 88 45.370 102. 82 45. 960 838.52 27.307
PSNR 4.1961 8.186 2.5611 14.995 7. 8895 14. 883 10. 340 19. 406
SSIM 0.7282 0.8138 0. 7559 0. 8727 0. 7899 0. 8797 0.7583 0. 9096
MSSIM 0. 8319 0. 8888 0. 8326 0.9327 0. 8762 0.9367 0. 8104 0.9539
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Fig. 7 (a) Rectangle-sectioned blurred image; (b) gradual splicing results of the rectangle-sectioned blurred image;

(¢) circle-sectioned blurred image; (d) gradual splicing results of the circle-sectioned blurred image
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