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Cyber-Physical Codesign of Distributed Structural

Health Monitoring with Wireless Sensor Networks
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7 CONCLUSION

Structural health monitoring of civil infrastructure repre-
sents an important application domain of cyber-physical
systems. We propose a novel cyber-physical codesign
approach to structural health monitoring based on wireless
sensor networks. Our distributed structural health monitor-
ing system integrates 1) flexibility-based structural engi-
neering methods that can localize damages at different
resolution and costs, and 2) an efficient, multilevel comput-
ing architecture that leverage on the multiresolution feature
of flexibility-based methods. A key feature of our approach
is that it selectively activates nodes in the damaged region
to achieve fine-grained localization damage localization
while allowing many of the nodes to remain asleep. We
have implemented our approach on the Intel Imote2
hardware platform and the TinyOS operating system.
Experimental results show that our system is able to
localize damage to the resolution of a single element on a
representative simulated and real truss structures. We also
demonstrate the energy efficiency of this approach through
latency and energy consumption measurements. Our
results illustrate the promise of cyber-physical approach
that consider both the architecture of the cyber (wireless
sensor network) system and the characteristics of the
physical (structural engineering) methods.
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