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Fig.1 Two—dimensional grid environment model
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Fig.2 Three—dimensional fire evacuation environment

model
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Fig.3 Ant searching for the best in the dead loop sketch



100 R Z WK E AR 2018 4

o el X ,
s S EN

6 4

: g — é>

2, 2 AR

% (1)_ ! ! L L | !

0 1 2 3x 4 5 6
x 4 5 60
(a) = HEH A KU B T 2k 5] (b)) ToUJ2 25 KO TR 2k K]

B4 B OR BB R gk

Fig.4 Static fire evacuation route map
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Tab.2 Total length of evacuation path in two situations
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Three—Dimensional Dynamic Fire Evacuation Strategy
Based on Improved Ant Colony Algorithm Model

Fu Jundong, Huang Luming, Liu Wu, Chen Li

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The 3—-D dynamic fire evacuation strategy based on the improved ant colony algorithm was proposed in

this paper to solve the issue of emergency evacuation when fires occur in complex buildings. Firstly, the grid

method was adopted to establish 3—D environment model for the designed building. Then, by using the improved

bio—heuristic ant colony algorithm, evacuation routes were automatically mapped out to obtain the shortest evac-

uation route. Finally, the best evacuation route was planned according to the dynamic diffusion characteristics of

fire points. This approach not only improved the ant colony algorithm model, but also added the target heuristic

function and fallback strategy, which, to a certain degree, shortens the time of path searching and improves the

efficiency of the algorithm. The simulation results show that this strategy is effective in terms of 3-D fire evacua-

tion.

Key words: dynamic fire evacuation; modeling of 3—D environment; improved bio—heuristic ant colony algo-

rithm; fire point; evacuation route



