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Estimation Method of Dynamic Displacement of CG Using Normal Force Information on Each Tire
Kiyotaka Kawashima®, Toshiyuki Uchida, Yoichi Hori (University of Tokyo)

Abstract

In this paper, an estimation method of dynamic displacement of CG using sensor information for optimum force

distribution (OFD) is proposed. Normal force on each tire is one of the required information for command torque cal-

culation of OFD, and can be calculated with acceleration information in our method. However, as sensor data contain

high frequency noise and drift for temperature characteristic, they do not suit for command torque calculation. Here,

the novel acceleration, roll rate and tilting angle observers are designed and the effectiveness of the proposed observers

is discussed with driving experimental results.
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Fig.1. CG model on vehicle (viewing from above)
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Fig.2. Rolling motion (viewing from rear)
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Lateral motion
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Yaw motion
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Fig.3. Two wheel vehicle model
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Fig.4. Normal forces on each tire
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Fig.5. Calculation of normal force
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Fig.6. Comparison of ay,r and ay,7
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Fig.8. Normal force calculation using acceleration

information
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