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Abstract: To address the issue of AMCL (Adaptive Monte Carlo Localization) failure in similar and dynamic envi-
ronments within the field of mobile robotics, this paper proposes a method based on the improved YOLOVS to construct a
semantic chain list, which provides a pre-localization pose for AMCL, altering the particle weight update mechanism to en-
hance localization accuracy and robustness. Built on the YOLOVS architecture, the method integrates the gather-and-distrib-
ute mechanism and attentional scale sequence fusion module to enhance the feature fusion capabilities of the Neck section,
while pruning the model to improve both accuracy and speed. Laser SLAM (Simultaneous Localization And Mapping) is
used to construct a 2D grid map, and the improved YOLOVS extracts object semantics and maps them onto the grid map,
generating a 2D semantic map. A semantic chain list is constructed based on the relationships between consecutive semantic
objects. During localization, the robot” s detected object semantic information is matched with the semantic chain list to pro-
vide a pre-localization pose for AMCL, modifying the particle update mechanism for precise localization. Additionally, a
bag-of-words model is employed to mitigate semantic chain breaks caused by occlusion from obstacles. Localization experi-
ments in similar and dynamic environments validate the effectiveness of the proposed algorithm.
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