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Abstract

With the development of artificial intelligence, machine vision, and mobile robotics, the importance of
experimental teaching for intelligent robot navigation has become increasingly prominent. To address
current problems in teaching, such as insufficient coherence among experimental contents and students
difficulty in developing systematic understanding and comprehensive application abilities, this paper
proposes a project-group-based experimental teaching design for intelligent robot navigation. Relying
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on a two-wheeled differential mobile robot platform, an experimental system integrating embedded
control, visual perception, LiDAR ranging, and a ROS2 navigation environment is constructed. On this
basis, three progressive experimental projects are designed, namely robot hardware platform con-
struction and motion control, visual Al perception and simulation verification, and robot navigation
and path planning. This design organically integrates chassis motion control, obstacle recognition, en-
vironmental perception, path planning, and obstacle avoidance, which helps improve students’ system-
atic understanding, engineering practice ability, and comprehensive application capability, and pro-
vides a useful reference for the reform of robotics-related experimental teaching.
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Figure 1. Hardware structure of the intelligent robot navigation experimental platform
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Figure 2. Photograph of the intelligent robot navigation experimental platform
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Figure 3. Software environment and data flow of the intelligent robot navigation experiment
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Figure 4. Test scenario and path planning results
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