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Model Following Control with Roll and Pitch Moment Observer for Electric Vehicle
Naoya Ochi*, Hiroshi Fujimoto, Yoichi Hori (The University of Tokyo)

Abstract

In this paper, we propose a reference model following control with roll and pitch moment observer in electric vehicle

with four in-wheel motors. The proposed method is built by roll and pitch control systems based on the observers,

it is more robust against parameter variations of the plant and disturbance. In addition, the proposed method can

follow the optimum angle command by using reference model regardless of the state of the vehicle. The effectiveness

of the proposed method is verified by simulation and experimental results.
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(b) In-wheel motor

(a) FPEV2-Kanon

Fig. 1 Experimental vehicle
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Table 1 Parameters of FPEV2-Kanon

Vehicle weight (M) 880 [kg]
Wheelbase(l) 1.70 [m]
Distance between front axle
. 0.999 [m]
and center of gravity(ls)
Distance between rear axle
0.701 [m]

and center of gravity(l,)
Front wheel tread width(dy) 1.30 [m]
Rear wheel tread width(d;) 1.30 [m]

Front wheel inertia(J,,y) 1.24 [kg/m?]
Rear wheel inertia(Jyr) 1.26 [kg/m?]
Radius of the tire(r) 0.302 [m]

Fig. 2 Vehicle model
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Table 2 Parameters of Reference model

I C K
Roll | 1.1 x 102 | 4.7 x 102 | 2.1 x 10*
Plant - 5 3 Vi
Pitch | 6.2 x 102 | 4.7 x 103 | 8.9 x 10
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Table 3 Parameter variations
I C

1.1 x 10% | 4.7 x 103
6.2 x 102 | 4.7 x 103
1.1 x 102 | 2.0 x 103
6.2 x 102 | 2.0 x 103
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7.0 x 104
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Pitch
Roll
Pitch
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