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Abstract

To address the issue of insufficient robustness of the visual SLAM (Simultaneous Localization and
Mapping) system for indoor service robots in dynamic environments, this paper proposes an im-
proved method based on dynamic feature screening. By integrating RGB-D camera and inertial
measurement unit (IMU) data, and combining semantic segmentation and motion consistency detec-
tion, the method dynamically eliminates the feature points of moving objects in the environment,
optimizing the feature matching and pose estimation processes. Experimental results show that in
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indoor scenes with dynamic disturbances such as pedestrians and moving obstacles, the positioning
error of the improved SLAM system is reduced by 42% compared to the traditional ORB-SLAM3, and
the map reconstruction completeness is increased by 28%.
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Table 1. Comparison of typical SLAM methods
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Figure 1. The classic visual SLAM framework
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Table 2. Comparison of dynamic SLAM methods
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Figure 2. Shows the improved algorithm framework
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Figure 3. Structure of the experimental platform
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Table 3. Statistical table of experimental variables
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Table 4. Statistical table of experimental groups
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Table 5. Statistical table of positioning accuracy data in different scenarios
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