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Nonlinear medical image restoration method based on canonical variation model

WANG Jing, HAN Xue, LIU Hongmin, WANG Zhiheng
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Abstract: The existing medical image restoration methods have some problems such as loss of detail, blurred boundary and
algorithm computational complexity. Herein, we adopt an efficient total variation regularized iterative method to deal with
blurred and noisy degraded medical images. This proposed method combines the characteristics of ROF model to preserve
edges and structures, makes full use of the gradient relationship between the image energy, and adds fuzzy kernel operators
to the classical variational denoising model. For the convex functional model, the idea of variable separation is adopted, and
the two penalty item and relaxation variables are introduced to decompose the unconstrained optimization problem into a
series of subproblems, and combined with the alternating split Bregman technique and frame control of the reconciliation,
the function is iterated directly. Meanwhile, the threshold operator and contraction technique are introduced to optimize the
subproblems for maintaining important edges and details of medical images and overcoming the computational complexity
of traditional methods. The simulation results show that compared with the traditional restoration methods, this proposed
method improves the signal-to-noise ratio of the image, significantly reduces mean square error, overcomes the ringing

effect, and improves the image visual effect, which proves the validity of the method. The method can be more effective

applied to clinical diagnosis and subsequent segmentation for it has a good stability and a fast convergence.
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Fig.1 Recovery results of 4 algorithms for pulmonary CT



11

T IE AR SRR Y B 2 AR AR B U - 1121 -

b: Degraded images c: NMF

d: AWF e: STV f: SBMTV
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Fig.2 Recovery results of 4 algorithms for colon cancer CT
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Tab.1 Comparison of objective restoration performance among

4 algorithms for pulmonary CT
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Tab.2 Comparison of objective restoration performance among

4 algorithms for colon cancer CT

SNR PSNR MSE SNR PSNR MSE

Degraded images 92865 202673 0.005 9 Degraded images 13.967 5 24.663 7 0.003 4

NMF 14.416 1 25.1123 0.003 1
NMF 9.706 9 22.687 7 0.005 4

AWF 19.209 8 29.906 0 0.001 0
AWF 15.882 4 28.863 2 0.001 3

STV 17.423 9 28.120 1 0.001 5
STV 12.425 1 27.305 9 0.002 4

SBMTV 19.724 2 30.420 4 0.000 9
SBMTV 16.498 0 29.4789 0.001 1

SNR: Signal-to-noise ratio; PSNR: Peak signal- to- noise ratio; MSE:

Mean square error
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a: Original image b: Degraded images c: NMF
d: AWF e: STV f: SBMTV
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Fig.3 Recovery results of 4 algorithms for brain magnetic resonance image
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a: Convergence diagram of pulmonary CT

Iteration times Iteration times

b: Convergence diagram of brain magnetic resonance image
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Fig.4 Recovery image SNR convergence effect diagram
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