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Reconstruction Method for Bridge Concrete Wave Velocity
Inversion Based on Group Sparsity

LI Jin', LI Jian', KONG Qingshan®*, PEI Zhipeng', ZHANG Hengran', ZHAQO Shuya'
(1. State Key Laboratory of Dynamic Testing Technology, Collaborative Innovation Center, North University,
Taiyuan 030051, China; 2. Shandong Military Region Data Information Room, Jinan 250099, China)
Abstract: Non-destructive testing can determine the internal defects of concrete structures without causing damage, and
it is usually applied in current bridge concrete inspections. Due to complex internal structure of concrete, limited measure-
ment points, and large inspection areas, in order to improve the accuracy of defect detection, a simultaneous algebra recon-
struction technique with group sparse regularization (SART-GSR) is adopted to achieve the tomography of bridge concrete
at sparse measurement points. A mathematical model based on the principle of bridge concrete tomography is established.
The SART algorithm is used to solve for its velocity, and the GSR is applied to optimize and process the SART results.
Simulation experiment verifies the reconstruction results of the SART-GSR algorithm compared to the SART and ART
algorithms. The results show that the SART-GSR algorithm can enhance the tomographic imaging precision of bridge con-
crete compared to the SART and ART algorithms, providing a valuable reference for the detection of bridge concrete
defects.
Keywords: non-destructive testing; travel time tomography; bridge concrete; joint iterative reconstruction algorithmj;

group sparsity; dictionary learning
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