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Deblurring for Imaging through Simple Lens Combining Adaptive Gradient Sparsity
and Interchannel Correlation
WANG Xin-ling FU Ying HUANG Hua
(School of Computer Science and Technology, Beijing Institute of Technology ., Beijing 100081, China)
Abstract Due to optical aberrations in imaging optics,the image taken from simple lenses suffers from severe artifacts
and blurring. Aiming at this kind of blurring problem, this paper proposed a deblurring method combining adaptive gra-
dient sparsity and interchannel correlation. This method restores every color channel of the blurred images separately
through imposing different sparse priors on points in smooth areas and at edges and using interchannel correlation con-
straint, which uses edge information preserved in some channel to restore another channel. The simulation experiment

results show that the proposed method can achieve better restoration in respect of image resolution and visual effect for

blurred images through simple lens.
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Table 1 Comparison of restoration results obtained by three

optimization strategies

?Mi‘fi}ﬂ Efﬁﬂ Eﬁéﬁ\fim{zﬁﬁ B A

e i MR ML R

PSNR/ gopv - PSNREgomm PSNRE gy
dB dB dB

building 33.89  0.9912  33.60  0.9896  34.00  0.9947
girl 24.08 0. 9400 24.00 0.9320 24.10 0.9409
painted-house ~ 37.07  0.9951  36.81  0.9936  37.14  0.9957
parrots 23.22  0.9619  23.13  0.9593  23.22  0.9628
wall 30.48  0.9875  30.30  0.9838  30.47  0.9887
window 30.08  0.9878  29.91  0.9859  30.08  0.9880
door 20.60  0.9215  20.49  0.9185  20.60  0.9219
island 33.92 0.9938 33.62 0.9887 33.90 0.9947
woman 32.88  0.9897  32.71  0.9885  32.88  0.9901
statue 40.07  0.9948  39.68  0.9931  40.08  0.9957
sailing 34,31 0.9927  34.13  0.9869  34.30  0.9935
lighthouse ~ 37.97  0.9949  37.34  0.9913  37.90  0.9958
T3 31.55  0.9792  31.31  0.9759  31.56  0.9802
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Table 2 Comparison of restoration results of deblurring methods

with different aberrations on imaging through simple lense

Xk [16]8y 7 % Xk [187]8y 7 % N S
% PSNR/ SSIM PSNR/ SSIM PSNR/ SSIM
B B B
building 33.41  0.9825  33.62  0.9897  34.00  0.9947
girl 24.07  0.9356  24.09  0.9380  24.10  0.9409
painted- 36.70  0.9933  36.89  0.9942  37.14  0.9957
house
parrots 23.13  0.9580  23.21  0.9600  23.22  0.9628
wall 30.30  0.9840  30.32  0.9864  30.47  0.9887
window 30.01  0.9854  30.06  0.9866  30.08  0.9880
door 20.53  0.9164  20.59  0.9194  20.60  0.9219
island 33.63  0.9899  33.70  0.9913  33.90  0.9947
woman 32.80  0.9852  32.81  0.9892  32.88  0.9901
statue 39.69  0.9914  39.75  0.9936  40.08  0.9957
sailing 33.70  0.9869  34.15  0.9880  34.30  0.9935
lighthouse ~ 37.36  0.9914  37.74  0.9921  37.90  0.9958
E 31.28  0.9750  31.41  0.9773  31.56  0.9802
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Table 3 Running time comparison between proposed method

and optimization method in reference [ 18]

LA 2 )

& Sy * ﬁl#ﬂf . S
T[18] 8y 7 %k KX K %

building 492.3 206. 6
girl 490.0 215.2
painted-house 505.5 212.6
parrots 455.3 219.5
wall 505.9 218.7
window 518.3 206. 2
door 483. 4 253.8
island 461.1 231.1
woman 499.3 199. 4
statue 497.3 216.9
sailing 480. 2 251.3
lighthouse 484.9 257.2
T 484.5 224.0
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Fig. 7 Effects of different z on restoration results
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