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Intelligent Detection Method for Blind Spots in Road Network Monitoring
Based on GIS and Graph Theory Algorithms

ZHANG Lihang', WENG Jian', DENG Xu’, PENG Kai'
(1. Science and Technology Information Division, Chengdu Municipal Public Secrity Bureau, Chengdu 610017, China;
2. School of Tourism and Cultural Industry, Chengdu University, Chengdu 610106, China)

Abstract; The road network has a complex topological structure, making it difficult to fully present in monitoring blind
spots. Therefore, based on GIS and graph theory algorithms, an intelligent detection method for blind spots in road net-
work monitoring is designed. After integrating multi-source geographic spatial data and existing video surveillance data, a
road network layer on the GIS platform is constructed, which is abstracted into a graph structure in graph theory, where
nodes represent road intersections or key points and edges represent road segments, with corresponding weights assigned.
By applying graph theory algorithms such as the shortest path analysis, connectivity analysis. and network flow analysis,
the road network is analyzed in depth to detect monitoring blind spots and visually display the specific locations of blind spots.
By combining with the spatial information provided by the GIS, the graph theory algorithm can calculate the possible path of
targets in the road network, which can be interred and predicted through the known surrounding path information and topol-
ogical relationships. In the experiment, the maximum distance deviation index by this method is closer to the zero line with
an unbiased basis, and the Jaccard similarity coefficient remains consistently at the highest level (>=>0.9). Experimental re-
sults show that this method can more accurately detect blind spots and meet the needs of precise urban security deployment,
which provides a scientific basis for optimizing monitoring systems.

Keywords: GIS; graph theory algorithm; blind spots in road network monitoring; figure structure; intelligent detec-

tion method
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