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Abstract: In a minimum-sensor vehicular following system, the slow convergence of tracking errors and low robustness
to preceding vehicle’s disturbance are two key issues. Based on the terminal-sliding-mode(TSM) control method, this paper
presents a vehicular following controller with nonsingular control input and fast convergent characteristic, and realizes its
application on practical vehicular following. First, we review the fundamentals of the existing nonsingular fast TSM control
method. Then, by analyzing the characteristic of a minimum-sensor vehicular following system, a two-state space model
including vehicular and intervehicular longitudinal dynamics is built and its vehicular following controller is designed
using the reviewed method above. Further, the fast convergent characteristic of the closed-loop system on both sliding
phase and reaching phase is realized; and its strong robustness to the disturbance from the preceding vehicle’s accelerat-
ing/decelerating process is also established. Simulations and experiments indicate that this controller smoothly regulates
the continuous-time throttle opening, realizing a fast and stable vehicular following process with a high robustness to the

bounded acceleration of the preceding vehicle.
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Fig. 1 Sketch of vehicle longitudinal dynamic model
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Fig. 2 Function of engine speed characteristic
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scenario of preceding vehicle
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