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Research on path planning model of cost effect of emergency materials

ZHANG Xinju

( Emergency Management Department Big Data Center, Beijing 100013, China )

Abstract: This paper focuses on the path planning problem in emergency material supply. In response to the complex challenges faced by
decision-makers in selecting rescue teams and routes within a short period of time, a cost-effectiveness path planning model combining the
analytic hierarchy process ( AHP) and Dijkstra algorithm is proposed. Firstly, using the AHP method, the various criteria in the emergency
scenario are systematically quantitatively ranked to determine the weights of each factor. Secondly, considering the geographical coordinates
of material distribution and emergency event information, a risk cost graph model integrating multiple data sources is constructed, and the
improved Dijkstra algorithm is used to iteratively generate the rescue path with the lowest total risk cost. Finally, through simulation
experiments, the performance of different paths in terms of risk cost and calculation time is compared. The results verify the feasibility and
effectiveness of the model in dynamic emergency environments, and can significantly reduce the path risk cost while ensuring computational
efficiency, providing a scientific and practical decision support tool for emergency resource scheduling and path optimization.
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