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Abstract: For urban sewage and drainage pipeline fault detection, the pipeline robots currently in use gen-
erally have poor adaptability and insufficient obstacle-crossing ability. Considering the critical inner condi-
tions of municipal pipelines, this paper first analyzed the shortcomings of the current designs of pipeline
robots. Based on the pipeline detection conditions, a flexible wheeled robot with strong pipeline adaptabili-
ty and obstacle-crossing ability was designed. The robot was composed of a diameter adaptation mechanism
which was a combination of a ball screw nut pair and adaptive arms. In order to achieve flexible movement
posture transformation in pipeline, a rotation mechanism of the motion module with steering wheels was
proposed. Based on the designed pipe robot motion mechanism, a barrier avoidance motion scheme to cross
obstacles in urban sewage and drainage pipes was analyzed. The theoretical analysis and calculation of the
parameters of the obstacle avoidance movement were discussed.
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