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Design of a ROS-based mobile firefighting and detection robot

Xia He, Qi Shen, Yuanpeng Jiang, Jie Ding"

School of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] This paper presents a ROS-based mobile robot for fire detection in complex indoor environments.
Utilizing an Orange Pi host for mapping, navigation, and fire detection, and an STM32 microcontroller for low-level motor
control, the robot employs a depth camera with multi-sensor fusion and LiDAR for precise fire source identification and
localization. It leverages SLAM for high-precision mapping in small areas and combines global path planning with dynamic
local planning featuring adaptive weighting to navigate static obstacles efficiently, considering environmental complexity
and limited battery. Fire detection is achieved via a real-time YOLOv10-based system that fuses multi-sensor data to
enhance accuracy. Test results demonstrate stable autonomous navigation to target zones, effective fire detection, and
reliable alarm triggering, validating its efficacy for fire inspection in challenging settings.
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