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Blind Ultrasound Image Deblurring via Quadratic Sparse Extreme Channel Prior

MA Qian', HUANG Chengquan®, ZHENG Zehong®

(1. School of Data Science and Information Engineering, Guizhou Minzu University, Guiyang 550025, China; 2. Engineering
Training Center, Guizhou Minzu University, Guiyang 550025, China)

Abstract: The blurry ultrasound image is not sparse enough after the extreme channel prior deblurring,
resulting in the extreme channel sparse constraint may not exist. Therefore, in order to make full use of the
image channel information, a blind ultrasound image deblurring algorithm via quadratic sparse extreme
channel prior is proposed by enhancing the sparsity of the obtained ultrasound image after deblurring. First,
relevant theoretical proofs and experiments are presented to illustrate the feasibility of quadratic sparse
extreme channel priors for constrained blurry ultrasound images. Then, making full use of the prior
information of the dark and bright channels, the half-quadratic splitting method is used to estimate the
intermediate image and the blur kernel. Finally, the Fourier transform is used to obtain the final clear image
and blur kernel. Experimental results on the ultrasound image set show that the feasibility and superiority of
the proposed algorithm compared other current ultrasound image deblurring methods.

Key words: blind ultrasound image deblurring; quadratic sparse extreme channels; half-quadratic splitting;

alternating iteration; sparsity
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(a) Blurry ultrasound image (b) Dark channel (¢) Quadratic sparse dark channel
L1 ASORN A 7 PRI AR B FL 0 b A4 i % 38 S

Fig.1 Blurry ultrasound image and two kinds of sparse dark channels
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Fig.3 Blurry ultrasound image and two kinds of sparse bright channels
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Fig.6 Comparisons of deblurring results for blurry ultrasound images
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