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Longitudinal Vehicle Dynamics Modeling and Adaptive Cruise Control
N. Karami-Mohammadi, Sh. Azadi and S.A. Jazayeri
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ABSTRACT

Adaptive cruise control (ACC) and stop-and-go scenarios are example of problems related with longitudinal control.
Driver assistant systems currently under development by the most automotive manufactories around the world. This
Research describes a vehicle speed & vehicle-to-vehicle distance control algorithm for vehicle cruise control and also
vehicle stop-and-go cruise control. So first, a complete dynamic model of car has been simulated that consists of an SI
engine, automatic transmission and tire. The vehicle longitudinal control scheme consists of a speed control algorithm
and a distance control algorithm and throttle-brake control law. A desired acceleration for the vehicle has been designed
using linear quadratic optimal control theory. It has been shown that the two proposed control laws provide good
performance.

Keywords: Adaptive Cruise Control (ACC), Mean Value SI Engine Model, Throttle, Brake, Stop-And-Go ACC,
Linear Quadratic Regulator (LQR)
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