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Range Extension Autonomous Driving for Electric Vehicle
Based on Optimization of Velocity Profile and Driving Path

«Y. Ikezawa, H. Fujimoto (The University of Tokyo)

D. Kawano, Y. Goto (National Traffic Safety and Environment Laboratory)
Y. Takeda, K. Sato (Ono Sokki Co.,Ltd.)

Abstract— Intelligent Transport System (ITS) has been intensively studied in the last decade to solve
environmental and energy problem by improving traffic flow. Along with the development of ITS and
autonomous driving technologies, vehicle velocity will be decided by ITS. In this paper, range extension au-
tonomous driving (READ) system which minimizes consumption energy for electric vehicle (EV) is proposed.
The proposed method optimizes velocity profile and driving path simultaneously by solving nonlinear optimal
control problem. The effectiveness of the proposed method is verified by simulations and experiments.

Key Words: electric vehicle, range extension autonomous driving, nonlinear optimal control
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Fig. 2: Efficiency maps of front and rear motors.

Table 1: Vehicle specification.

Vehicle mass M 854 kg
Wheelbase [ 1.72 m
Distance from center gravity [£:1.01 m
to front and rear axle Iy,l, [,:0.702 m
Gravity height h, 0.510 m
Front wheel inertia J,,, 1.24 kg-m?
Rear wheel inertia J,,, 1.26 kg-m?
Wheel radius r 0.302 m
Front cornering stiffness C; | 12.5 kN/rad
Rear cornering stiffness C, | 29.2 kN/rad

Table 2: Specification of in—-wheel motors.

Front Rear
Manufacturer TOYO DENKI SEIZO K.K.
Type Direct Drive System
Rated torque 110 Nm 127 Nm
Maximum torque | 500 Nm 530 Nm
Rated power 6.0 kW 6.0 kW
Maximum power | 20.0 kW 25.0 kW
Rated speed 300 rpm 450 rpm
Maximum speed | 1113 rpm 1200 rpm
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