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Vehicle Speed Planning and Control for Fuel Consumption
Optimization with Traffic Light State

ZHANG Bo' GUO Ge?3 WANG Li-Yuan® WANG Qiong*

Abstract Vehicle and traffic timing joint control based on vehicular ad hoc networks (VANETS) is one of the most
significant core technologies in the next generation intelligent transportation systems (ITSs). This paper presents an
eco-driving control system aiming at minimizing fuel consumption via traffic timing prediction. First, a vehicle dynamic
model is established according to the road conditions and Newton's second law. The reference velocity for the car to pass
through a signal intersection ahead without stopping is calculated by predicting the traffic light state. Then, based on a
comprehensive optimization index, which is a function of fuel consumption and velocity tracking error, the optimal control
input is obtained in the framework of model predictive control (MPC). The solution to the MPC problem is derived using
Laguerre function method. Simulation results illustrate that this method can effectively decrease the waiting times and

unnecessary brake operations at intersections, and at the same time reduce the fuel consumption.
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