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Abstract

To improve the efficiency of fire rescue and protect the safety of rescue personnel, a rescue route
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planning model considering the dynamic effects of fire products is constructed by discretizing the
fire environment using the grid-based method, the minimization of rescue time and health damage
of rescue personnel as the multi-objective optimization function, and considering the dynamic evo-
lution process of fire in the fire scene as well as the constraints of building layout. Based on the
characteristics of the constructed model, an improved Dijkstra algorithm is proposed, which de-
signs the path weight as the rescue time and cumulative damage value that dynamically changes
with time to achieve an effective solution for the model. The results show that, compared with the
traditional model based on the shortest distance, the optimal route obtained by this model achieves
a significant reduction of 57% and 93% in the rescue time and the cumulative damage of rescue
personnel, respectively, which can be used to support the planning of fire rescue routes.
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Figure 1. Algorithm solution flowchart
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Figure 2. Schematic of fire environment and distribution of combustion products
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Table 1. Basic parameter settings for FDS fire simulation
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Figure 3. The shortest path and the optimal rescue path considering the dynamic impact of fire products
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Table 2. Comparison table of the rescue data
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Figure 4. Sensitivity analysis results of rescue time and cumulative damage value to S

value and fire source location
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Figure 5. Cumulative damage value curves at different rescue preparation times
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