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Abstract : Emission standards are tightening around the world as a result of energy and environmental issues. In this regard,
various types of personal urban vehicles are emerging. One of the personal urban vehicles, a three-wheeled electric vehicle with
rear-wheel steering, was proposed. In this paper, we propose an integrated control strategy for determining the control input of the
proposed three-wheeled electric vehicle under full range of steering angle and speeds. The proposed control strategy is to combine
the two controllers based on a kinematic model and a dynamic model by using an interacting multiple model(IMM). The kinematic
model and dynamic model, which are the basis of each controller, are applied to the interacting multiple model in order to obtain the
probability of each model on the variations of steering angle and speed. Therefore, the control input is determined by the
probabilities obtained from IMM. In order to verify the proposed method, we performed simulations by using CarSim, which is a
commercial software. It is confirmed that the vehicle can make a tight turn at low speeds and follow the steady state behavior of the
reference vehicle at high speeds.

words : Personal urban vehicle(71191 =4 & *}-5 %}, Three-wheeled vehicle(A& #°5=}), Rear-wheel steering system (5~
5 2% Al 2= H)), Skid steering system(H] 115 Z=3F A]2~®]), Interacting multiple model(*d & 218 v} 2d)

Nomenclature y : yaw rate, rad/s

: steering angle, rad

C : cornering stiffness, N oo

F - tire force, N 1 : weighting factor

I : inertia, kg-m’

Q : process noise Subscripts

T : torque, Nm X, Y,z :direction

\% : vehicle speed, m/s I r : left, right

a : acceleration, m/s’ f,r : front, rear

1 : wheelbase, m d : desired value

m : mass of vehicle, kg

u : control inputs 1. M E
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Fig. 6 Residual

Table 1 Residual of yaw rate (Mean and Std.)

Q1 Q2 Q3 Q4
Mean 0.641 0.583 -0.160 -1.163
Std. 0.492 0.293 0.229 1.313
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