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The method of compressed sensing in structural health monitoring based on wir eless sensor networks
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Abstract:

Wireless sensor networks (WSNs) have awide range of applicationsin structural health monitoring (SHM), Generally,a substantial number of sensors are required in SHM
systems. Data compression has, therefore, apotentially important rolein SHM to keep the system running with high efficiency. Therefore, this paper proposes an method of
compressed sensing in structural health monitoring based on wireless sensor networks. It provides a new sampling method to reduce data acquisition, which says that sparse
or compressible vibration signals of aviation aluminum can be exactly reconstructed from highly incomplete random sets of gaussian measurements matrix. At the same time,
the sparse signal reconstruction method based on improved orthogonal matching pursuit algorithm is studied. The experiment results show that, compared with the existing
SHM based on WSNSs, the proposed method can save the network bandwidth and energy according to a good anti-noise property and a better data compression effect.
Through signal reconstruction, whose error is controlled between -0.13 and +0.13, the damage of aviation aluminum plate is detected accurately and the detection error isonly
8.4 mm.

Keywords: compressed sensing (CS); wireless sensor networks (WSNs); structural health monitoring (SHM). damageidentification; sparse representation;
reconstruction error
PER ). 2013-09-23

P pdf 3Cf

JRAUFT AT © 2009 (fRIEH R il Huhlb: VEHE MTITVUMIEE2S 48 K2 951 CP£090780515--2
B ZHIiE, 025-83794925; L E(. 025-83794925; Email: dzcg-bjb@seu.edu.cn; dzcg-bjb@163.com  [ii%i: 210096
BRI Rt R LA |



