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Traction and Steering Stabilization Control for Electric Vehicle

Based on Slip and Yaw-Moment Observers

Takeo Saitou, Hiroshi Fujimoto, and Toshihiko Noguchi (Nagaoka University of Technology)

Abstract

In this paper, novel direct yaw moment control and antislip control is proposed for the electrical vehicle.

The proposed controller is composed of double disturbance observers. The inner-loop observer controls the

vehicle traction, and 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. The experiments demonstrate the performance of these controllers in snowy con-

dition, and the stability is analyzed by inertia variation and dead-time.
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( anti-slip observer] yaw-moment observer( electric vehiclel steering stability )
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Fig.1. One-wheel vehicle model.
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Fig.2. Block diagram of anti-slip control.
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Fig.3. Equivalent block diagram of Fig. 2.

(a)Gain margin:5[dB] (K=0.1) (b) Unstable (K=0.2)
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Fig.4. Frequency response of open loop transfer
function.
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Fig.5. Equivalent two-wheel vehicle model.
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Fig.6. Block diagram of vehicle stability control.
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Fig.7. Configuration of new experimental setup.
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Fig.8. Controlled motor phase current.
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Fig.9. Experimental results of anti-slip control.
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Fig.10. Improvement by cut-off frequency.

(a)Gain margin:3[dB] (K=0.8)

(b) Unstable (K=1.0)
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Fig.11. Stability analysis.
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Fig.12. Accelerometer output.
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Fig.13. Wheel speed and accelerometer output.
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