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Research on the Design of the Joint Structure of Intelligent Patrol and Fire-
Fighting Robot
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Abstract : With the increasing fire risk in high—rise buildings, industrial parks, and large warehouses, traditional
fire patrol inspection methods face challenges such low efficiency and high risk. This paper focuses
on the joint structure design of intelligent patrol and fire—fighting robots, proposing a design concept
based on modularity and lightweight, combined with track—wheel composite mobile mechanism
and a multi-degree—of-freedom manipulator, to build a joint system with autonomous navigation,
environmental perception, and intelligent fire— functions. By integrating laser radar SLAM, multi-sensor
data fusion, and deep learning algorithms, the robot can dynamically adapt to and precisely operate in
complex environments. Experiments show the optimized joint structure enhances the robot's climbing
ability to 30° and payload capacity to 50 kg, while reducing energy consumption by 23%, verifying
reliability and efficiency of the design in complex scenarios. This research provides dual support for the
intelligent upgrade of fire—fighting robots in terms of structural innovation and algorithm optimization.

Keywords : intelligent patrol and fire extinguishing robot; joint structure design; modularization;
multi-sensor fusion; autonomous navigation.
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