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Magic Formula Tire Model Using the Measured Data of a Vehicle
Running on Actual Roads

Masahiko Mizuno, Toshimichi Takahashi, Masatoshi Hada
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Abstract

The aim of this study isto calculate the parameters of "Magic Formula' tire model using the measured data
of avehicle running on actual roads. To obtain the data, a new measuring system was first constructed. This
system is composed of a multi-component force transducer to measure the tire forces, laser displacement
sensors to measure the camber angle and an ultra-light CCD camera to measure the slip angle of awheel by
image processing. The identification method for deriving the Magic Formula parameters from the measured
data sets by adding appropriate constraint conditions in the optimization cal culation, was developed. Finaly,
the model obtained by the above process was compared with the model produced from the measured results
on the indoor test bench.
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Fig. 1 The measurement system of tire forces and

attitude.

Fig. 2  Thevideo picture of CCD camera and the
principal of measuring slip angle.
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Fig. 3  Theprincipal of measuring tire camber angle.
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Fig. 4 Therelationship between the slip angle and the
tire vertical load.
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Fig. 6 Thetest result (vertical load vs. slip angle).
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Fig. 11 Theidentified results of final constraint
conditions (y= 0[deg]).
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