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Path automatic navigation method of intelligent disinfection robot based on ROS
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Abstract: A path automatic navigation method for intelligent disinfection robots based on robot operating system ( ROS) is proposed to
address the many problems caused by the complex operating environment, controller performance, and obstacles on the robot’s path.
Adopting the concept of hierarchical control, a four level hardware system is designed consisting of user layer, decision layer, execution
layer, and device layer, clarifying the hardware selection, parameters, and functional positioning of each level. Based on the modular
design concept, software programs are develops for disinfection target positioning, straight path planning, and turning path planning,
integrates improved S—shaped trajectory planning technology into the program, and the software program is added to the hardware system to
achieve automatic navigation of intelligent disinfection robots. The experimental results show that the navigation time of the proposed
method is stable around 35 seconds, and the navigation accuracy is more stable. It can completely avoid obstacles in the navigation path and
accurately locate the disinfection target without deviation or errors. It can meet the automatic navigation requirements of intelligent
disinfection robots in complex environments, providing technical reference for the design of navigation systems for intelligent disinfection
robots.

Keywords: robot operating system; layered control platform; coordinate mapping; S-shaped trajectory planning; turning path planning;
transformation matrix; target positioning; obstacle avoidance navigation
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Fig. 1 Hierarchical control platform
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Fig.2  Structure of decision—making layer module
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Fig.3 Coordinate system of turning path
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Fig.4 Robot and experimental scene
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Tab. 1 Navigation time of different methods
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Fig.5 Navigation deviation values of different methods
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Fig. 6  Obstacle avoidance of different methods
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Fig.7 Original image of disinfection target positioning
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Fig. 8 Disinfection target positioning effects of different methods
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