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Multi-Sensor Data Fusion Based on Compressed Sensing for Wireless Structural Damage
Signal
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Abstract: To meet the needs of data compression and data fusion in structural health monitoring (SHM)
based on wireless sensor networks (WSNs), a novel method of multi-sensor data fusion based on com-
pressed sensing (CS) is proposed for wireless structural damage signal to realize data fusion and recon-
struction for sparse signals. The damage signals of aviation aluminum plate are measured and projected
on to the linear measurement data through inner products with random Gaussian matrix. Measurement
data are fused by the Bayesian algorithm. Finally, the damage signals can be reconstructed by the CS
method. The experiment results show that compared with the existing method, the proposed method can
save the network bandwidth as well as energy, thanks to its good data fusion performance, anti-noise
property and better data compression effect.

Key words: wireless sensor networks (WSNs) ; structural health monitoring (SHM) ; damage identifica-

tion; compressed sensing (CS); sparse representation; data fusion
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Table 1 Performance comparison of five kinds of data fusion methods
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