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Intelligent Inspection Method for Mechanical and Electrical

Equipment Robots in Urban Rail Transit Stations
WANG Zilong
(6th Engineering Co., Ltd., China Railway 23rd Bureau Group, Chongging 400012, China)

Abstract ; During the process of robot inspection, errors like internal noise and installation deviation of sensors may occur, among
which a single error source calibrited only tend to cause a decrease in the navigation and positioning accuracy of the robot,
deviating from the predetermined inspection path. Therefore, a robot intelligent inspection method for mechanical and electrical
equipment in urban rail transit stations is proposed. Gaussian projection technology is used to model the inspection environment,
converting geographic coordinates into plane coordinates to obtain a complete working environment map. A general error model
and an attitude error model are established for random errors and systematic errors respectively. With the introduction of a multi—
objective optimization cloning algorithm, error calibration is conducted, generating numerous different candidate solutions for
error calibration. And the solutions are continuously optimized through cloning and mutation operations to adapt to the complex
changes of multiple error sources, significantly improving the navigation accuracy of the robot. An improved ant colony algorithm
is used to plan the optimal inspection path. The experimental results show that the proposed method can maximize inspection
efficiency and safety as well as ensure inspection quality, which provides innovative and efficient solutions to the operation and
management of urban rail transit stations.

Keywords: rail transit; mechanical and electrical equipment; intelligent inspection; path optimization; improving ant
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