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Path following control for tractor-trailer mobile robots with

two kinds of connection forms
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Abstract: The tractor-trailer mobile robot (TTMR) is a multi-body system with different connection forms. The
forward-and-backward path-following control is studied for TTMRs with standard and nonstandard connections. The
kinematics of a TTMR is described and the motion characteristics are analyzed. By using the Lyapunov method, a global
path-following controller is designed for a single-body robot of which the motion direction of the robot will always coincide
with the desired one. This controller is introduced to the forward path-following control of a TTMR. By using kinemat-
ics transformation and Backstepping technique, different controllers are respectively designed for two different connection
forms, realizing backward path-following control. With the proposed controllers, all the bodies of a TTMR will move in the
same direction such that the irrational configurations are avoided. A set of simulations is presented, showing the validity of
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the proposed methods.
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Fig. 3 Simulation result when the tractor follows a circle
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Fig. 5 Simulation result of circular path following control
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H.(Simulation for standard TTMR)
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Fig. 6 Simulation result of forward sinusoid path following

control for nonstandard system
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