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Fatigue has long been a threatening issue for critical structures such as aircraft and railway system, which makes the on-line 
fatigue monitoring especially essential for these components. In this paper, we have developed an in-situ wireless real-time 

fatigue monitoring system which could provide instant feedback as well as precise fatigue estimation. In this system, the Rain-
flow counting (RFC) method is adopted as the core algorithm which quantifies fatigue damages, and Digital Signal Processing 
(DSP) is embedded as the core module for data collection and analysis. With strain gauge and Polyvinylidene Fluoride (PVDF) 
sensors, our system could record the strain history of certain structures and provide a quick update of fatigue estimation. In 
addition, a damage estimation algorithm using Kalman filter has been attached to our system. This algorithm could realize 
full-scale strain monitoring of structures with data from limited positions. The accuracy of the system and algorithm has been 
examined with a truss structure under laboratory conditions. With the merits of low cost, high accuracy and great reliability, 
we believe this wireless fatigue sensing system could be further applied in aerospace engineering, mechanical engineering, civil 
infrastructures, etc.
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