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Abstract
Logistics transportation and agricultural operations such as complex scenarios, tow trailer system
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often encountered in the actual operation of sand, mud, ice and conditions, snow, the wheel easy
skid phenomenon, resulting in longitudinal and transverse slip, the motion control performance
caused very serious influence. In this study, we first developed the kinematic model of the tow-
trailer system with transverse and longitudinal sliding, then used the sliding mode estimator to es-
timate the unknown longitudinal and lateral sliding parameters and finally designed a track track-
ing controller for a single tow-trailer system and a distributed adaptive formation controller for
multiple tow-trailer systems. By simulation verification, these strategies can effectively improve the
system performance when the transverse slip and longitudinal slip are unknown. In the future, the
application of complex scenarios should be explored, and the algorithm should be optimized to pro-
mote the better development of the multi-tow trailer system in multiple fields.
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Figure 1. Structure of the towing trailer system
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Figure 2. Error plot of tractor-trailer trajectory tracking
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