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Abstract—Computer vision displacement monitoring techniques offer a promising alternative to traditional displacement sensors,
but most current approaches or systems use high-cost cameras and require limited measurement sites. To facilitate widespread
implementation in real-world engineering, simpler systems or approaches are needed. This paper introduces a computer vision-based
structural deformation monitoring system, written and developed using OpenCV and Kotlin. The system uses an Android smartphone
camera and telescope as the acquisition device and adopts template matching technology based on digital image correlation to realize
target displacement monitoring. A real-time display of the offset curve is realized with MPAndroidChart, and socket TCP
communication is used to transmit the monitoring data. The detailed operation process of the system is shown as an example of
dynamic detection. The test results show that the system runs smoothly, is easy to operate, and has the following advantages: 1) Low
cost of hardware composition and simple construction process; 2) High monitoring accuracy (accurate to 0.01 mm); 3) High
monitoring frequency (up to 10 frames per second in dynamic detection mode); 4) Visualization of monitoring data, with the
monitoring structural offset presented in real time as a curve for easy user comprehension. Overall, this system can provide technical
and auxiliary decision support for structural deformation monitoring.
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