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Data-driven Based Accuracy Improvement for Vehicle Lateral Model
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Abstract : In this paper, a data-driven based method was proposed to improve the accuracy of the vehicle lateral model. In
the derivation of the conventional single-track model, several error factors occurred as a result of the simplification of the
model. Among them, front and rear tire cornering stiffness was the factor that was most related to the accuracy of the vehicle
lateral model. In general, the conventional model uses nominal cornering stiffness without considering its nonlinearity and
the effect of lateral load transfer. The proposed method was developed to compensate sufficiently for the error factors in
cornering stiffness with a nonlinear map, which was designed by the parameter optimization method through the
measurement data from real vehicle tests. This method was designed and validated with real vehicle experiments under
various driving scenarios.

Key words : Vehicle lateral model( %} % 2 *4-gF 5L =), Model accuracy(:L 2 4 €12, Vehicle lateral control(X} = & 75k
#)| o), Parameter optimization(Z} 2} E] Z 4 3}), Cornering stiffness(Z U & 747)

Nomenclature Subscripts

m : vehicle mass for : front/rear

C : cornering stiffness z,y,2 : longitudinal/lateral/vertical direction

l : distance to mass center

v : vehicle velocity .M &

r :vehicle yawrate AR Abgto] W bl whe) £ xke] Helsh gral
8 :vehiclesideslip angle o Tk vl Ate] £ Fhs L Qik. ol el g £
6 :wheelangle 2 3241717 918) S A A= A 28 2k A
o :acceleration o] 7% Eg Aushal Gatel Agsa ek A s
Foforee &), e, holt} 5 7 Aln el g Eol S7hshnA
n : compensate factor for cornering stiffness ADAS(Advanced Driver Assistant System) J—r,]_ X}—% _Z'_z‘sg 7]
o stireslipangle F5ol Hopr oz At A g5 x Qom, ol sk BA
i +peak friction coefficient o ko) A5 AeataL AAskA Aol s 918 5
g,G : gravitational acceleration constant a2 2}k wdlo] 7| ukEk thaksl Ao] W 2 Eo] Aot
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Table 1 Driving scenarios for experimental tests

Case | Speed (kph) | Maneuver W |aymax| (@)
1 0~80 Circle 1 0.98
2 120 Slalom 1 0.86
40 U-Turn 1 0.96
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