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Image superreconstruction for Micro-CT based on compressed sensing

Wang Liyan', Wei Zhihui', Luo Shouhua’, Gu Ning’
1. Computer Science Department, Nanjing University of Science & Technology, Nanjing 210094, China;
2. Mathematics Department , Southeast University, Nanjing 210096, China;

3. Biomedical Engineering Department , Southeast University , Nanjing 210096, China

Abstract: In Micro-CT systems, further improvement of the spatial resolution of the reconstructed images is limited by the
X-ray dose level, the pixel pitch, and the aperture of the detector element. In this paper, we study a total variation
(TV) based optimization model for Micro-CT reconstruction based on an up-sampling of the reconstruction grid with original
detector and X-ray dose. Using an extension of the gradient projection method, an alternating minimization algorithm is
employed to solve the corresponding energy function. In the process of the minimization, the treatment is separated into the
gradient step of the fit-to-data term, the total variation (TV) denoising, and the specific linear combination of the previous
two points. Experiments on simulated data as well as real Micro-CT data are performed. Our results show that the proposed
approach can dramatically improve the spatial resolution of the reconstructed images compared to the conventional Filter
Back-Projection algorithm.

Key words: super-resolution reconstruction; compressed sensing; micro-CT; total variation regularization.
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Fig. 3 Images reconstructed by use of different

algorithms under ideal condition
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Fig. 4 Images reconstructed by use of different

(d) J5tlA

algorithms using real Micro-CT data

*1 BEENEZEGTEEERIEER
Table 1 The quantitative comparison of the

reconstuction results of several algorithms

&% PSNR/dB % PSNR/dB
F3(a) 17.178 7 F4(a) 23.4827
& 3(b) 20.4412 4 (b) 26.081 9
F3(c) 31.906 6 F4(c) 31.8255
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Fig.5 weighted residual error imaging in Fourier domain
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