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Robust Path Tracking Controller Design for
Teleoperated Ground Vehicles under Delays and
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Abstract: The development of teleoperation technology is of great significance in promoting scientific and
technological progress and solving practical problems, which not only improves the safety and accuracy of
operation, but also expands the scope of human activities, especially in those areas where there are limitations
on direct human involvement. Operators remotely control vehicles through video feedback, which lacks the
presence of information about the vehicle's surroundings, which often leads to operator misuse and affects the
stability of remotely operated vehicle systems. To address this problem, this study proposes a Preview- LPV
controller that can be applied to teleoperated vehicle systems, which can effectively cope with the
uncertainties induced by the ground environment in teleoperated systems, achieve stable and efficient path
tracking, and provide an effective driving aid for the operator. Moreover, the controller is evaluated under the
previously proposed Predictive Trajectory Guidance Control framework (PTGC) for human-in-the-loop
experiments, and the results show that the proposed controller performs well in a large-delay, high-road
surface uncertainty environment.

Keywords: Delay compensation; Preview; LPV; Teleoperated ground vehicles; Human-in-the-loop
simulation
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Figure 1. Delay compensation cooperative control framework
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Figure 2. Vehicle dynamics model with predicted trajectories. OXY is the inertial coordinate system and oxy is the body-fixed coordinate
system.
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Figure 3 Human-in-the-loop simulation platform for ground vehicle teleoperation system
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