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Abstract : This paper presents human-in-the-loop evaluations of vehicle stability control(VSC) system using a driving
simulator. A driving simulator which contains full vehicle nonlinear model is evaluated by using actual vehicle test data
on the same driving conditions. Braking control inputs for Vehicle Stability Control system have been directly derived
from the sliding control law based on vehicle planar motion equations with differential braking. Closed-loop simulation
results at realistic driving situations have shown that the proposed controller reduces driving effort of a driver and

enhances stability of a vehicle.

Key words : Active safety(*s-52+7), Human-in-the-loop evaluation(-£ 4 2} 71 Y-S &3} 7 %), Vehicle stability
control system(x}2F QFA A Ao A] 2 €), Driving simulator(5= 8 A] &€& ©] £]), Human-centered(31 7H54))

Nomenclature
a  :tire slip angle, radian
Fo. longitudinal tire force, N
F.v : tire lateral force, N
#  :vehicle longitudinal velocity, m/sec

U, vehicle characteristic speed, m/sec

v : vehicle lateral velocity, m/sec

r : yaw rate, rad/sec
B . vehicle's body side slip angle, radian

K friction coefficient between road and tire
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Subscripts

Jrs /L front right, front left

re,tl . rear right, rear left
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Fig. 2 Evaluation results of driving simulator on circular road driving
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Fig. 3 Evaluation results of driving simulator on slalom test
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Fig. 4 Evaluation results of driving simulator on slalom test
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Evaluation of Vehicle Stability Control System Using Driving Simulator

70 T T T y T T T T ——T T
WL ——VSCON
= B« S S g sk b it
§ f TTTHIVSCORR oLk
£ o0 famcT
= e
3 .
3 40 |- :
$
@ 7
2w s
2
2 2 /
P S T i £ s s i N
o 2 4 8 8 10 12 14 16 18 20 22 24 26
Time jsec)
(a)
0 T L T T T T T —
¥ ——VSCON
E’ -10
g
=
@
§ 20p
z
s
$
a0t
i L i H i L i L i
] 2 4 6 € 10 1 14 6 8 2 2 4 2%
Time fsecl
©

Fig. 6 Test results of circular track driving
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