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초 록  While railway wheel maintenance is vital for safety, traditional manual 

inspections are labor-intensive and costly. This paper presents an autonomous mobile 

robot system for non-contact wheel profile measurement. The platform combines a 6-DOF 

manipulator with RGB-D sensors, employing RRT-based path planning to navigate 

restricted under-vehicle spaces. A key contribution of this work is a profile-guided 

multi-view anomaly detection framework that addresses the failures of conventional 

vision systems in cluttered or reflective environments. By integrating a robust 

profile extraction module and a multi-view aggregation pipeline, the system 

effectively filters background noise and localizes subtle surface defects under 

inconsistent lighting. Experimental validation confirms that the proposed system 
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enhances both accuracy and robustness compared to existing methods, providing a 

scalable automation tool for the predictive maintenance of tram and railway wheels.
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