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Fig. 1. (color online) Comparison of blind restoration results of Lena image: (a) Ground truth;

(b) defocus image; (c) our result; (d) Cao’s result; (e) Zhang’s result (f) Almeida’s result.
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(e) Almeida & %; (f) AAT; (g) AX4HHT; (h) Cao 4715; (i) Zhang 4175; (j) Alemida 4177

Fig. 2. (color online) Comparison of blind restoration results of teapot image: (a) Input image; (b) our
result; (c) Cao’s result; (d) Zhang’s result; (e) Almeida’s result; (f) input detail; (g) our detail; (h) Cao’s
detail; (i) Zhang’s detail; (j) Almeida’s detail.
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Table 1. Comparison of PSNR and running time of different algorithms.
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Fig. 3. (color online) Comparisons of average pixel error values and running time on batch of images:
(a) Comparison of average pixel error values; (b) comparison of the running time.
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Abstract

It is significant to realize effective defocus image restoration for acquiring clear image in military and geological
examination field. Most of existing algorithms have the problems of large computational cost, ringing and noise sensitivity,
hence a novel approach by iterative joint bilateral filtering under Bayesian framework is proposed. Firstly, it utilizes
defocus image depth estimation to compute the point spread function in the Bayesian framework. Then a minimum
optimization problem is built to represent the blind restoration problem. After inferencing the solution procedure of the
minimum optimization problem, we find that the joint bilateral filters can be used to search the optimal solution, which
not only simplifies the searching procedure but also reduces the computational cost. Finally, an iterative joint bilateral
filtering is designed to realize the image restoration. That means that the original restored image obtained from the
bilateral filtering is used to design the guide image for the joint bilateral filters, and the guide image will serve as the
input of the optimization problem for acquiring the better optimal result. This procedure is repeated until convergence.
The experimental results indicate that this method can yield the ringing, reduce the computational cost, and remove
the noise. Generally speaking, the average pixel error of 85% images is under 0.03, which has improved 19% comparing
with the same error rang of existing algorithms, and 78% shorter than those of compared algorithms. It can be used in

the engineering practice of blind restoration for single defocus image.

Keywords: machine vision, Bayesian framework, joint bilateral filtering, image blind restoration
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