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Abstract : With the in—depth integration of robot technology and artificial intelligence, mobile robots have
been increasingly widely applied in fields such as industrial inspection, service accompaniment,
and environmental detection. Autonomous navigation and stable operation have become their
core performance indicators. Robot Operating System (ROS), featuring openness, modularity, and
scalability, has evolved into the mainstream platform for mobile robot development. This paper
takes ROS-based mobile robots as the research object, completing the overall system design and
the R&D implementation of key autonomous navigation technologies. Firstly, a ROS—-based mobile
robot system architecture is constructed, integrating the hardware platform and software functional
modules. Secondly, in—depth research is conducted on core autonomous navigation technologies, and
navigation accuracy and robustness are improved through algorithm optimization and experimental
verification. Finally, key points are summarized and future optimization directions are prospected.
Experimental results show that the designed system operates stably, and the autonomous navigation
technology can adapt to complex indoor environments with positioning errors controlled within a
reasonable range, meeting the requirements of practical applications.
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