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Reconstruction Method of Breast Diffuse Optical Tomography
Based on Non-Negative-Constraint L;-Norm Regularization
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Abstract In breast diffuse optical tomography, the introduction of the L;-norm regularization greatly improves the
quality of the reconstructed image. However, the non-differentiable property of the objective function leads to
exceeding difficulty in the optimization process. A new reconstruction method based on the L;-norm regularization
with the non-negative restriction is proposed. To easily solve the first-order gradient of the objective function, the
non-negative prior information is introduced. The optimization process is then well simplified and accelerated. Both
the numerical simulations and the phantom experiments demonstrate that this new method can obtain much better
results than the conventional regularization methods, and its process is more simple and faster.
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Fig. 2 Numerical simulations. (a)-(d) Reconstructed results of different reconstruction algorithms;

(e) one-dimensional space distribution of absorption coefficient along X-axis
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Fig. 3 (a) Schematic of phantom structure; (b) picture of phantom and fiber frame
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Fig. 4 Phantom experiments. (a)-(d) Reconstructed results of different reconstruction algorithms;
(e) one-dimensional space distribution of absorption coefficient along X-axis
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Table 2 Quantitative analysis parameters of reconstructed results obtained by different

reconstruction algorithms via phantom experiments

Reconstruction algorithm E rus E./mm Es/% w /mm Duration time /s Regularization parameter
FISTA 0.1022 0.2837 0.0407 16.9600 349.62 10"
M-M 0.1043 0.2829 0.0455 17.2800 362.74 10718
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