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Abstract

Intelligent Transport Systems (ITS) has been intensively studied in the last decade to solve environmental and energy

problem by improving traffic low. Along with the development of ITS and autonomous driving technologies, vehicle

velocity will be decided by ITS. In this paper, minimum time autonomous driving (MTAD) system which minimizes

traveling time for electric vehicle (EV) is proposed. The proposed method optimizes velocity profile and front and rear

driving—braking force distribution considering energy constraint, speed constraint, and driving—braking force constraint.

The effectiveness of the proposed method is verified by simulation and bench test.
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(a) Front motor. (b) Rear motor.

Fig. 2 Efficiency maps of front and rear motors.

Tab. 1 Vehicle specification.

Vehicle mass M 854 kg
Wheelbase [ 1.72 m
Distance from center gravity | /7:1.01 m
to front and rear axle Il | [,:0.702 m
Gravity height hg 0.51 m
Front wheel inertia Juy 1.24 kg-m?
Rear wheel inertia Jo,. 1.26 kg-m?
Wheel radius r 0.302 m

Tab. 2 Specification of in—wheel motors.

Front Rear

Manufacturer TOYO DENKI SEIZO K.K.
Type Direct Drive System
Rated torque 110 Nm 137 Nm
Maximum torque | 500 Nm 340 Nm
Rated power 6.00 kW 4.30 kW
Maximum power | 20.0 kW 10.7 kW
Rated speed 382 rpm 300 rpm
Maximum speed | 1110 rpm 1500 rpm
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Tab. 3 Experimental conditions.

‘ Vo ‘ Vi ‘ X¢ — Xo ‘ Fmax ‘ Vimax ‘ Wiim
case A |0 km/h | 0 km/h | 800 m | 2000 N | 60 km/h | 250 kWs
case B| 0 km/h | 0 km/h | 800 m |2000 N | 60 km/h | 300 kWs

Tab. 4 Traveling time.

Traveling time [s]
Conventional | Proposed 1 ‘ Proposed 2

case A 74.34 66.20 65.00
case B 59.52 57.50 56.50
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