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Deploying Wireless Sensor Networks with Fault-Tolerance

for Structural Health Monitoring
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9 CONCLUSION

In this paper, our intention was to demonstrate a new way of
incorporating the requirements of both WSN and SHM, and to
make use of traditional engineering methods in the WSN. We
found that it is worthwhile to place a small number of backup
sensors around the repair points in the WSN to have a better
performance. We believe that such an idea (of the backup
sensor placement) can also be used in generic WSN applica-
tions. Besides, we proposed an SHM algorithm exploiting
sensor-decentralized computing in the resource-constrained
WSN. Through extensive simulations and a real implementa-
tion using integrated Imote2 sensors, we validated the
effectiveness of our approach. The validation shows that
structural health monitoring using WSNs can be meaning]less,
if the requirements of WSNs (e.g., fault tolerance, energy-
efficiency) are not seriously considered.

This work leaves at least two open issues in the multi-
domain research area. One issue is to develop algorithms for
SHM application-specific sensor fault detection and recovery.
Another issue is to develop a SHM-specific scheduling tech-
nique for the backup sensors that will wake up one or more
backup sensors in the areas of interest (e.g., damaged area) in
the case of a sensor fault/failure. This may help to meet both
coverage and connectivity requirements in a WSN-based
SHM system.
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