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Extremum Trajectories of Wheeled Robot on Pipeline Surfaces

Xiao Gang' Liu Sanyang' Yu Guolin®
(1. Xidian University 2. North University for Ethnics)

Abstract

The extremum trajectories of wheeled robot on pipeline surfaces was studied. The dynamic
model of the wheeled mobile robot on pipeline surfaces was presented, and then the
controllability of robots and the existence of time optimal trajectories were proved. By applying
Pontryagin’s maximum principle, the necessary conditions of time optimal control were obtained,
and the structure equations of extremal trajectories were given. The extremum trajectories were
studied with the analysis of structure equations. It was notified that control variables of the
extremum trajectories were defined by structure equations. The extremum trajectories were
combined finitely by two basic types of trajectories. Moreover, the exact values for the control
variables of this two basic types were given.
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Fig.1 Mobile robot in pipe
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Fig. 2 Transposition of control variables
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Fig. 3 Solutions of equation (18)
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