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Abstract: This study focuses on enhancing the autonomous mobility of robots by developing and implementing multi-sensor
fusion visual algorithms to improve navigation and operation capabilities in complex environments. The research first constructs a
framework for multi-sensor fusion visual algorithms, including system architecture design, sensor selection and integration, and data
fusion strategies. In the visual algorithm research, emphasis is placed on feature extraction and recognition, environmental perception
and map construction, as well as path planning and obstacle avoidance. The paper then provides a detailed description of the design
principles, implementation, and optimization process of the multi-sensor fusion algorithm, along with performance analysis validated
through experiments. In the experimental research on robot autonomous mobility, the paper demonstrates the practical application of
the algorithm in real environments, followed by data analysis and discussions. Finally, the paper proposes improvement strategies for
the algorithm and outlines future research directions, concluding with a summary of the research outcomes.
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