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Application of remote sensing technology in urban building safety monitoring

Yang Yang®, Lei Tan, Bingqiang Shan, Xiaohui Yang, Shuo Zhang, Fei Liu

Beijing Municipal Engineering Research Institute, Beijing

[ Abstract] The number of urban housing buildings is huge, with significant differences in service life, and
they are long-term affected by factors such as soft soil consolidation, groundwater extraction, subway and foundation
pit construction, extreme weather, earthquake disasters, and non-standard renovations. Traditional housing safety
monitoring mainly relies on manual inspections, settlement observations, crack gauges, inclinometers, and local non-
destructive testing, which have the advantages of high accuracy and direct conclusions. However, at the urban scale,
there are shortcomings such as high cost, limited coverage, weak historical traceability ability, and slow emergency
response. Remote sensing technology, characterized by non-contact, wide coverage, periodicity, and traceability, is
becoming an important supplement to urban building safety monitoring. This article systematically reviews the
development, principles, advantages and disadvantages of remote sensing technology and its application in urban
building safety monitoring. Combining typical cases at home and abroad, it discusses application scenarios such as
settlement, tilt, crack and post disaster collapse recognition, and proposes a graded technical route of “satellite
InSAR(Interferometric Synthetic Aperture Radar) wide area screening, optical/unmanned aerial vehicle rapid
recognition, laser radar 3D precision inspection, and on-site detection final judgment”. Finally, it is pointed out that
there are still shortcomings in current research on structural safety criteria, cross scale data fusion, model generalization,
standardization verification, and engineering closed-loop applications. In the future, a multi-source fusion, interpretable,

verifiable, and sustainable remote sensing monitoring system should be constructed for urban housing safety governance.
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