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Design of an Autonomous Firefighting Robot System for
Early Fire Suppression
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Abstract: The initial suppression of fires is critical to protecting human and material resources. In
response to this, fire prevention and suppression systems using artificial intelligence and robot
technology have recently been studied. In particular, an autonomous driving system that detects a
fire using CNN is attracting attention. These systems respond quickly in the event of a fire, enabling
initial fire suppression. However, since the conventional system is not equipped with a fire sup-
pression function, direct intervention of firefighters is required. (1) To overcome these limitations,
we propose an autonomous fire detection robot system equipped with a fire suppression function
ROS-based firefighting system called ‘ADEFS’ (Autonomous-Detect & Extinguish-Fire Service).
(2) The system performs three tasks to detect and extinguish. Tasks are to run the Ros-based SLAM
Navigation, YOLO-CNN, and Four-degree freedom manipulator connected to the fire extinguishing
pump. (3) Through this, early response in the event of a fire can minimize damage to life and
property and can reduce labor costs, which can also be expected to reduce costs for companies.
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[Fig. 1] Design of an autonomous firefighting robot system
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[Fig. 2] Software configurations
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[Fig. 3] Learning results chart with Darknet YOLOv4

[Fig. 4] Fire detection through images using the YOLOv4



2.2.2 SLAM Navigation
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[Fig. 5] PWM signal correlation with speed
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[Fig. 6] Global map created using Google cartographer
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[Fig. 7] Looking at the robot’s self-driving through R-VIZ
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[Fig. 8] A 3D model of a 4 DOF manipulator showing the angles
of the link and joints

[Table 1] D-H Parameters table for the manipulator

Frame (i) a; a; d; 0
1 0 90 I8 0,
2 b 0 0 0>
3 ; 0 0 03
4 Iy 0 0 N
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[Fig. 9] Showing how manipulator aim to extinguish fire
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[Fig. 10] The map which created for experiment
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[Fig. 11] The robot (ADEFS) is extinguishing the fire
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[Fig.12] Execution time table for fire extinguish

[Fig. 13] Extinguishing the fire at other location
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