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Analysis and Filtering of Noise for Compound Eye
Super Resolution Reconstruction

LIU Shi-ying, HU Jiang-tao, HUANG Feng, ZHANG Chu, LIU Bing-qi
(Mechanical Engineering College, Shijiazhuang 050003, China)

Abstract: The sources and manifestation of noise in result of the compound eye super resolution
reconstruction are analyzed. In order to optimize the results of the reconstruction, a filtering method based on
the wiener-Butterworth filter is proposed to eliminate the impact of noise in the processing of reconstruction.
The performance of the wiener-Butterworth filter for eliminating the introduction noise of algorithm and the
original noise is analyzed through the simulation, and the result of reconstruction is analyzed in frequency
domain. The wiener-Butterworth filter can improve the quality of the reconstruction distinctly when the type
and number of noise can not be determined. The result shows that the wiener-Butterworth filter increases the
PSNR of the reconstruction 4 dB when the low resolution images with no noise and increases the PSNR of
the reconstruction 6.9 dB when the low resolution images with Gaussian noise with the mean is 0 and the
variance is 0.01. The Wiener-Butterworth filter can eliminate the blocks effect, comb effect and ringing
effect of the reconstruction effectively and improve the quality of the reconstruction.
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Fig.1 Compound eye imaging system based on SRR
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Fig.2 The experimental prototype of compound eye imaging

system based on SRR and the result of reconstruction
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Fig.3 Images with different filters

Table 1 result with different filter

Reconstruction Wiener Butterworth W-B
SNR 19.2269 21.6068 22.6749 22.8523
SNR with noise 14.2112 19.0648 20.4247 21.0943
PSNR 24.5017 27.2440 28.3121 28.4895
PSNR with noise 19.8561 24.7097 26.0696 26.7392
RMSE 17.6747 13.9674 13.1100 12.7596
RMSE with noise 28.1365 17.5110 16.3360 15.0061
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Fig.4 Filtering results when the type and number of noise can not be determined
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