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Abstract

In response to the current situation of dense passenger flow, complex scenes, and high cleaning re-
quirements in rail transit stations, this article designs a dedicated intelligent cleaning robot. An-
alyze the shortcomings of traditional manual cleaning mode based on station operating condi-
tions, clarify equipment design requirements and basic principles, and complete the overall de-
sign of system architecture, mechanical structure, hardware, power, and cleaning mechanism. Us-
ing the Cartographer SLAM algorithm to achieve environmental mapping, integrating A*, TEB +
DWA algorithms to complete path planning and dynamic obstacle avoidance, and supporting the
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development of hierarchical job logic. Through ablation experiments, quantitative testing, and on-
site measurements, the performance of the equipment has been verified. The results show that the
robot operates stably, avoids obstacles sensitively, and has outstanding cleaning efficiency. It can
meet the requirements of fully automatic cleaning at stations, reduce human operation and mainte-
nance costs, and provide practical reference for the research and application of intelligent cleaning
equipment for rail transit.
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Figure 1. Four layer robot system architecture diagram
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Table 1. Quantitative comparison data table of robot obstacle avoidance and human-machine cleaning under multiple passen-
ger flow densities
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