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Blind Restoration for Defocus Blurred Image Based on Autocorrelation
of Derivative Image

Zhao Lin Jin Weiqi Chen Yinan Su Binghua

(Department of Optical Engineering, School of Information Science and Technology . Beijing Institute of Technology ,

Beijing 100081, China)

Abstract The research on the blind restoration for the images blurred by defocus effect has important meaning and
actual metric. A super-resolution blind restoration algorithm for defocus blurred images was suggested according to
the model of optical defocusing by using autocorrelation of derivative image. The autocorrelation of the second-order
derivative blurred image received by Laplacian was computed, the radius of defocusing blur was be confirmed via the
information contained in the result of the autocorrelation, and the restoration was finally achieved by MPMAP super-
resolution method using the estimated defocusing radius as parameter. Experiments illuminate that the proposed
algorithm can accurately estimate the radius of defocusing blur and restore clear images. Compared with other
methods, the proposed algorithm declines the computation quantity, improves result precision and obtaines more
detailed information by using the super-resolution restoration algorithm. It has been successfully applied into judging
or appraisal of defocus images in practice works.
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Fig. 1 Laplace convolution and their autocorrelation of different length signals
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Fig. 2 Convolution of Gaussian signal with autocorrelation signal
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Fig. 4 Autocorrelation of defocus blurred image
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Table 1 Estimation of different defocus blur by autocorrelation

Experimental N, 2.0
Calculated N, 2.2
Relative error /% 10.0

2.5 3.0
2.7 3.0
8.0 0.0

4.0 5.0 6.0
4.0 5.0 6.5
0.0 0.0 8.3
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Table 2 Estimation of blurred image and restored images
(N,=3)

MSE PSNR ISNR Q
Blurred image  0.0054 22.6794 0. 9067
Matlab 0.0117 19.2922 —3.3872 0.9177
Proposed method 0.0003 34.9709 12.2915 0.9925

(a) restored by Matlab (b) restored by this proposed

method
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Table 3 Estimation of blurred image and restored images

of Fig. 6 (N,=10)

MSE PSNR ISNR Q
Blurred image  0.0199 16.9816 0. 8690
Matlab 0.0291 15.3205 —1.6611 0.7933

Proposed method 0.0021 26.6681  9.6865 0.9778
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Fig. 8 Restored image of defocus blurred text
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