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Abstract : As the number of vehicles equipped with advanced safety devices increases, cases of malfunction and
inoperability are rapidly reported. As a result, research is being conducted on the inspection of advanced safety devices
through virtual driving environments, mainly by public institutions. Real-time vehicle dynamics models similar to due
diligence are essential for virtual driving environments. In this paper, a real-time vehicle dynamics model was developed
through parts and vehicle characteristics tests in order to establish an advanced safety device inspection environment, and
correlation was verified by comparing to real vehicle characteristics tests. The real vehicle correlation of the vehicle
dynamics model was 97 %, which was very similar to a real vehicle behavior.

Key words : Advanced safety devices(3 ©FSF# % X]), Vehicle dynamiccs model(Z 35 < & L), Vehicle inspection( A}
&%} 74 A}), Characteristics tests(5-73 A &), Correlation verification(’d 2= 71 %)

Nomenclature r : coefficient of correlation
L : distance from vehicle center of gravity to front y : regression function of simulated data for test data
wheel center. m Y : average of test data
l, : distance from vehicle center of gravity to rear wheel y +test data
SSE' : explained sum of squares
center, m
I . wheel Base, m SST tot;'ll sum of squares
W vehicle total weight, kef SSR :residual sum of squares
W, :rear wheel axis weight, kgf
I, :yaw inertia, kg-m’ L M8
d . A i
d_:;  yaw angular acceleration, rad/s* # <+ AEB(Autonomous Emergency Bralflng System),
LDWS(Lane Departure Warning System) 5 3 ©FQHA %]
Yy, Y, : front left, right lateral force, kgf 7} o] = Aat o = WA S WA A Fo] FA e
Y., Y., :rear left, right lateral force, kgf olt}, AekobA A= Aab 2jeko] .—7}5]1::]/\1 [elan =il
I : coefficient of determination e BV A7 A A BaE o] F-57]
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Table 1 Vehicle specification

Item Contents
Overall length (mm) 4,990
Overall width (mm) 1,875
Overall height (mm) 1,470
Wheel base (mm) 2,885
Front tread (mm) 1,612
Rear tread (mm) 1,620
Engine type 2.5 Gasoline
Displacement volume (cc) 2,497
Maximum power (ps/rpm) 198/6100
Maximum torque (kg *m/rpm) 25.3/4000
Complete vehicle curb weight (kg) 1,625
Drive method Front drive
Front suspension Macpherson
Rear suspension Multilink
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Photo. 3 Bush characteristic test
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Photo. 4 Hard point measurement
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Fig. 5 Brake characteristic test
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. Correlation (%)
Test mode Target variable 2z .
Acceleration Vehicle speed (TPS 10 %) 99.80 | 99.90
test Vehicle speed (TPS 100 %) 99.00 | 99.50
Deceleration | Vehicle speed (Braking -0.3 g) | 99.90 | 99.95
test Vehicle speed (Braking. -0.5 g) | 99.81 | 99.91
Yaw rate 98.52 | 99.26
J-turn test -
Lateral acceleration 94.25 | 97.08
Double lane Yaw rate 99.59 | 99.79
change test Lateral acceleration 96.60 | 98.28
,_ Ny’ _ ssE | SSR G
SST SST

Acceleration TPS 10%

Acceleration TPS 100%

Fig. 11 Acceleration verification
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