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Abstract: In order to solve the problems of kidnapping detection and re-localization failure of original AMCL(Adap-
tive Monte Carlo Localization) in similar environment, an improved AMCL algorithm based on semantic dimension chain
of corner family is proposed. Firstly, the multi-sensor information of robot is fused and a two-dimensional grid map is con-
structed based on Gmapping algorithm. Secondly, the target detection frame and category information of indoor environ-
ment are obtained based on Yolov5, and the semantic mapping map is constructed incrementally by combining GrabCut al-
gorithm and Bayesian method. The corners are classified based on their convexity, concavity, and the azimuth of the corners
relative to the robot, and the category and position relationships between the corners and the indoor objects in the semantic
mapping map are fully excavated. The semantic dimension chain of the corner family and the corresponding retrieval table
are constructed. In the process of localization, global pre-localization is realized based on the semantic dimension chain of
corner family, and kidnapping detection is carried out based on the proposed kidnapping detection mechanism, and localiza-
tion self-recovery is realized based on the improved AMCL algorithm after the kidnapping event is detected. Finally, the ef-

fectiveness of this method is verified by kidnapping experiments in real environment. Experiments show that the proposed
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method improves the global localization accuracy, global localization rate, kidnapping detection accuracy and localization

self-recovery success rate by 42%, 214%, 88% and 72%, respectively, in the similar environment; and 44%, 152%, 12% and

92%, respectively, in the non-similar environment; and 36%, 426%, 26% and 68%, respectively, in the long corridor envi-

ronment.

Key words: kidnapping detection; the semantic dimension chain of the corner family; Bayesian method; global pre-

localization; localization self-recovery
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