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Dual source CT image denoising in urinary system diseases based on vector total variation

algorithm

ZHANG Hui-jian, CHEN Shi-jun, ZHENG Shao-bin
Department of Urology, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

Abstract: Dual source CT (DSCT) has been widely applied in the diagnosis of urinary system diseases. However, the high
radiation dose risk in DSCT has raised growing concerns. A vector total variation model was applied to denoise the DSCT
image. The vector total variation method kept the characteristic on edge preservation of two-dimensional total variation method
and made use of gradient among the DSCT energy. Based on the denoising model, an optimized strategy, taking the advantage
of dual form of total variation model, was proposed in this paper. The experimental results showed that the total variation
method eliminated image noise and properly preserved the image edges and structural information.
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80 kVp a: Truth image

100 kVp d: Truth image

b: Noise image

e: Noise image

c: Denoising image

f: Denoising image
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Fig.1 Experimental results
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Tab.1 NMSE and SNR of image denoised by total variation method

NMSE SNR
Item
80 kVp 100 kVp 80kVp 100 kVp
Noise image 5.7399x10* 5.0785x10* 22.8216  31.8752
Denoising image 2.0154x10* 1.6018x10* 223174 32.3006

Note: NMSE: Normalized mean squared error; SNR: Signal-to-noise ratio
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