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Research on the Application of Visual Positioning Technology in Real-Time
Foundation Pit Monitoring

Liu Guangging, Liu Hexin
Hunan Institute of Nuclear Geological Survey, Changsha, Hunan 410000, China

Abstract: This paper first analyzes the core requirements of foundation pit monitoring and the pain points of conventional
monitoring, and expounds the advantages and applicability of visual positioning technology. It then selects an appropriate visual
positioning technical route, optimizes camera calibration, coordinate system transformation, and feature point extraction
algorithms, and realizes real-time calculation of core indicators such as horizontal displacement and vertical settlement of
foundation pits. Subsequently, through field measurement tests, the monitoring data obtained by visual positioning are
compared with measured data from total stations and levels to verify the measurement accuracy and reliability of the technology.
Finally, the sources of error are summarized, and optimization measures are proposed to form an engineering-applicable
real-time foundation pit monitoring process based on visual positioning. The results show that visual positioning technology
can effectively compensate for the insufficient real-time performance of conventional monitoring. Its measurement accuracy
meets monitoring requirements, and it can realize full-area, non-contact, real-time monitoring of foundation pits, providing
technical support for automated monitoring of foundation pit engineering and demonstrating important engineering application
value and academic significance..

Keywords: visual positioning; real-time foundation pit monitoring; field comparison test; displacement calculation; accuracy
verification; optimization measures
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