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Terrain change monitoring system based on the

principle of close-range photogrammetry
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bstract: Observation technology of gravitational erosion process is the bottleneck of research on gravitational erosion
mechanism. Among them, high spatiotemporal resolution terrain deformation observation technology is the foundation
for conducting dynamic observation experiments on gravitational erosion processes. Based on the principle of close-range
photogrammetry, a terrain deformation monitoring system with a time resolution of seconds and a spatial resolution of
millimeters is constructed. Two types of station layout and two surface texture features are combined for the experiment to
evaluate the accuracy and stability of the observation system in time and space. The results show that: (1) considering camera
write delay, system communication delay, and other factors, the synchronization speed difference between different cameras
is in the order of 1/1000 seconds, and the overall system repeat work interval is less than 1 second. (2) The theoretical spatial
resolution of the system is higher than 0.75mm. (3) Station layout and surface texture features of the measured objects have
a significant impact on the observation accuracy and stability of the system. (4) Considering the characteristics of terrain
changes during gravitational erosion, C14 can achieve continuous measurement of terrain changes in the gravitational erosion
process with a time resolution of seconds and a spatial resolution of millimeters, with a PBIAS value of 6.20%, a CV of 5.39%,
and an RMAE of 0.1 (10-3m3) between the measured values and true values. The research results have broad application
prospects in experimental monitoring of terrain changes such as gravitational erosion, dam failure, and bank collapse.
Key words: photogrammetry; terrain monitoring; model; precision
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