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Multi-constraint Blind Restoration Method for Motion Blurred Image
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Abstract: Blind restoration of a motion-blurred image is a long-standing and challenging inverse problem.
In order to estimate motion blur kernel (MBK) accurately and obtain a high-quality restoration image, a
regularization-based multi-constraint blind restoration method for motion-blurred images is proposed. First,
in order to extract the large-scale edges from the image accurately, a sparse image smoothing method,
based on gradient selection, is proposed. Then, in the MBK estimation step, based on the inherent
properties of the MBK, a multi-constraint regularization model, which combines the extracted large-scale
image edges, is proposed. Finally, the multi-constraint regularization model, which is proposed in the
MBK estimation step, is addressed by using a half-quadratic variable splitting scheme. Extensive
experiments are performed on both synthetic blurred images and real-life blurred images. Experimental
results indicate that in comparison with several recent successful representative image blind restoration
methods, the proposed method is an improvement not only in terms of subjective vision, but also in terms
of objective numerical measurement.
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Table1 PSNR values (dB) of images recovered by the method[6], the method[7], the method[11] and the proposed method

for all the 20 artificial blurred images
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PSNR PSNR PSNR PSNR
MBK1 22.51 dB 24.43 dB 23.78 dB 26.25 dB
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Kids MBK3 20.89 dB 23.64 dB 24.16 dB 25.02 dB
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MBK1 19.77 dB 21.88dB 22.24 dB 24.18 dB
MBK2 20.01 dB 21.25dB 19.47 dB 21.55dB
Wall MBK3 17.51dB 20.87 dB 19.44 dB 23.72dB
MBK4 14.04 dB 16.72 dB 15.77 dB 16.83dB
MBK5 20.19dB 22.51dB 23.21dB 25.50 dB
MBK1 13.03 dB 15.27 dB 15.80 dB 15.91dB
MBK?2 12.02 dB 13.69 dB 14.08 dB 15.53 dB
Face MBK3 11.24 dB 13.22 dB 13.58 dB 14.11dB
MBK4 11.90 dB 14.53 dB 14.30 dB 15.67 dB
MBKS5 16.22 dB 13.94 dB 15.60 dB 18.15dB
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(a) Real-life blurred image (b) The results with the reference[6] (c) The results with the reference[7]
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(d) The results with the reference[11] (e) The results with the proposed method
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Fig.4 The restoration results of the real-life blurred image: the deblurred image, estimated MBK and the zoomed region
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(a) Real-life blurred image (b) The results with the reference[6]
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(c) The results with the reference [7]; (d) The results with the reference [11]; (e) The results with the proposed method
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Fig.5 The restoration results of the real-life blurred image: the deblurred image, estimated MBK and the zoomed region
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