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This paper addresses a newly developed palm-sized sensor unit for detecting internal deterioration in bridges.

The unit utilizes event-driven architecture, energy harvesting and edge computing to conduct an autonomous

monitoring of bridges. A vibration sensor, “super acoustic’ (SA) sensor, with an extremely wide frequency range is

also developed, which is incorporated with the sensor unit.
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Fig. 1. Schematic diagram of SA sensor.
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Fig. 2. Frequency response of SA sensor (red) and AE

Calibrated Sensitivity [V/(m/s)]

sensor (black).
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Fig. 3. Block diagram of monitoring system.
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Fig. 4. Exterior and interior of SA sensor unit.
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Fig. 5. Experimental setup of bridge monitoring.
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Fig. 6. Experimental site and close-up view of

monitored panel.
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Fig. 7. Results of AE source analysis and velocity structure

analysis (AE Tomography).
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Fig. 8. Extracted concrete cores.
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Fig. 9. Damage evaluation based on elastic wave velocity
and AE source density.
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