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A miniature Doppler radar system design for structural health monitoring

Ma Wei'?, Cui Haitao', Zhu Xiaoman', Hu Changzheng', Hu Weibo'
(1.College of Electronic Information and Optical Engineering, Nankai University, Tianjin 300350, China;
2.Nankai University Shenzhen Graduate School, Shenzhen 518063, China)

Abstract: One challenge of direct—conversion Doppler radar for accuracy vibration motion detection is the DC voltage presented in the
receiving channel. This paper introduces a DC coupled Doppler radar system for structural health monitoring with adaptive DC calibra-
tion and real—time analysis and warning functions. By monitoring the baseband output signals, the feedback voltage can be adjusted
adaptively to effectively amplify the useful signal and avoid saturation. Based on the LabVIEW, an extended DACM algorithm and an
early warning module are built for real-time signal demodulation, analysis and early warning functions. Experimental results show that
the total power consumption of the sensor system is less than 10 W. It realizes an excellent resolution of millimeter —scale vibration
and the detection range is up to 200 m. Furthermore, the analysis and warning functions are also verified by introducing artificial ab-
normal damage data. The results show that the probability of false positive was less than 1%, and no false negative was found.
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