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Yaw-Moment Stabilization Control of Small Electric Vehicle
Takeo Saito, Hiroshi Fujimoto, and Toshihiko Noguchi
(Nagaoka University of Technology)

Abstract

In this paper, novel direct yaw moment control is proposed for the electrical vehicle with two in-wheel motors.
The proposed controller is composed of double disturbance observers. The inner-loop observer controls the vehicle
traction, and the outer-loop observer stabilizes the yawing motion. The advantages of these approaches are 1) the
stability robustness for road condition is guaranteed and 2) the proposed controllers require no immeasurable
parameters. Moreover, the simulations and experiments demonstrate the performance of these controllers for snowy
condition.

(electric vehicle, yaw-moment, vehicle stability control, disturbance observer, traction control)
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Fig.2 Block diagram of anti-slip control block.
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Fig.3 Equivalent block diagram of Fig.2.
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Fig.4 Sensitivity and complementary sensitivity functions.
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Fig.6 Block diagram of disturbance observer with
time delay compensation.
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Fig.9 Simulation results of proposed method.
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Fig.11 Experimental results of anti-slip control.
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Fig.13 Experimental result of proposed method with dry road.
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Fig.14 Experimental result of proposed method with snowy road.



