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Aiming to indicate a possible future of an autonomous and self-sufficient
condition monitoring networks for structures and machines based on structurally-embedded
self-powered active sensing technologies, this study has developed a piezoelectric ultrasonic active

sensor that intermittently oscillates using energy harvested by itself from the operational
vibration of the host structure, and failure evaluation methodologies based on the induced
ultrasonic elastic wave field. Moreover, a damage detection technology which employs multiple active
sensors cooperating with each other via the mutually induced elastic wave field has been
investigated as the basis towards the realization of the fully autonomous, self-sufficient

comprehensive self-condition monitoring networks to establish sustainable and resilient
infrastructure systems.
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