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Weighted Group-Sparse Imaging Method for Lamb Wave
Damage Detection of CFRP Laminates
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Abstract: A weighted group-sparse imaging method is proposed via sparse priori-knowledge of
damage in the measured structure. This approach attempts to deal with the cases of low imaging
resolution and large interference of pseudo-points in the traditional Lamb wave imaging methods.
An over-complete group-sparse dictionary of L.amb wave scattering is constructed with Lamb
wave propagation model in thin plates, and the measured scattering LLamb waves are sparsely
decomposed in the pre-built over-complete dictionary, so the Lamb wave imaging is transformed
into convex optimization with weighted /, norm minimization. The weighted group-sparse convex
optimization is solved by the spectral gradient projection method, and the sparse reconstruction
coefficients of scattering LLamb waves are obtained. The coefficients are then taken as damage

indicators to generate an image, which can locate damages in the measured structure. The results

Weks B . 2018-12-12,  AEHAMIAr: #od3E (1986, 5, TR BT EGEFEER . B .88 ML ESM. EL&WH.
E R H R F I 4 P B H (51875433)
[0 £ HH BB T] . 2019-01-29 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20190129, 2223, 004. html



%563

TREEHE A5 R 4R 2 G AR Lamb Ik 46805 46 0 1) Jin A B s 50 AL AR 1 177

of imaging conducted on a plate of 16-layer CFRP laminate verify the effectiveness of the proposed

method. The localization errors of the proposed method are 3. 16 mm in single damage imaging

case and 4.24 mm in double damage imaging case, respectively. The corresponding imaging

results using the delay-and-sum imaging method are also comparatively presented. The imaging

results obtained with the proposed method demonstrate higher resolution and smaller pseudo-

point interference, but the computational task becomes heavier.

Keywords: Lamb wave; sparse reconstruction; damage detection; CFRP laminate; structural

health monitoring
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