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Abstract

In order to study the problem of optimal path planning for the fire fighting robot to reach multiple
fire sources in obstacle avoidance environment, the based ant colony algorithm is prone to fall in-
to local optimality and slow convergence speed when path planning. First, the grid map is used to
establish the robot working environment model, and the integrated weight priority planning
strategy is introduced into the constructed traveling salesman algorithm to solve the order of fire
extinguishment; then the transition probability algorithm is improved to solve the specific path to
each fire source. Meanwhile, the global search ability is improved and the convergence speed is
accelerated. While pursuing the shortest path and considering the robot's turning will consume
time, a multi-index evaluation function is proposed to evaluate the path quality. Finally, the simu-
lation shows that the algorithm has greatly improved the local optimal ability and the convergence
speed, and proved that the improved algorithm has strong feasibility and effectiveness in the
problem of multi-fire path planning for fire-fighting robots.
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Figure 1. Fire fighting robot path planning map model
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Figure 2. Fire fighting robot moving direction
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Figure 3. Flow chart: improved ant colony algorithm
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Figure 4. Comparison of fire extinguishing sequence solved by two algorithms
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Figure 5. Curve: comprehensive weights of two fire extinguishing sequences
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Figure 6. Comparison of fire extinguishing paths solved by two algorithms
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