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Abstract: In order to study the damage location accuracy of composite structures based on acoustic emission,
the basic triangulation algorithm is researched and compiled, and sparse sensor array is arranged on the surface
of the plate. Then, experimentally investigated changes in location accuracy of full-array and partial elements
missing sensing array. Finally, the results of array positioning accuracy with different number of receiving
elements are analyzed. A supplementary scheme of reverberation boundary reflection information is proposed
in the case of missing elements, and the damage location analysis is realized after the array is expanded.
The experimental results of array location with different number of elements show that the accurate damage
location of missing array can be realized by mining and supplementing the boundary reflection information
in reverberation. In the overall positioning error, the average positioning error of the whole array is 1.06 cm.
The average positioning error of the missing single element array ranges from 1.63 cm to 1.93 cm. The average
positioning error of missing two-element array supplemented by boundary information is 1.47 cm. The proposed
method achieves accurate damage location when the number of sensor arrays is less than that of conventional
positioning arrays, which provides a way to improve the stability of sensor arrays and positioning algorithms.
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Fig. 1 Schematic diagram of triangulation method
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