2H2Z5I3|X| K39 H X35 pp. 187-192 March 20227187

Korean Soc. Precis. Eng., Vol. 39, No. 3, pp. 187-192 http://doi.org/10.7736/JKSPE.021.122
ISSN 1225-9071 (Print) / 2287-8769 (Online)

< | ron

X2 xiEe S5 =248 u8ist 2R} /S AlE|0[M

Driver Behavior Simulation considering Crash Condition of an Automated
Vehicle
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In this study, the behavior of the driver was derived by conducting a crash simulation considering automated vehicle
accident conditions using autonomous emergency braking (AEB) and a human body model (HBM). Based on car-to-car
intersection accident conditions in the OSCCAR project and the actual accident report, a crash accident case was
selected. The base crash scenario was reconstructed by conducting a driving simulation with reference to the selected
accident cases. Additional simulations applying AEB are performed. Based on the boundary conditions, a car-to-car
crash simulation was performed to derive a crash pulse. This crash pulse and HBM were applied to a simple cabin
model for conducting driver behavior analysis. The results confirmed that the head behavior of the driver of the opposing
vehicle increased in the lateral direction.
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1. M2
NOMENCLATURE

OSSCAR = Future Occupant Safety for Crashes in Cars 2 AR AHg3tet HEol A58 Al (Automated
AEB = Autonomous Emergency Braking Vehicle)ol| tfgh 7idro] w27 Xe|a A g AET} 4238
HBM = Human Body Model B Qloh. AR apeke] A Ale] Ak 9Fel digh A
LTAP-OD = Left Turn Across Path-Opposite Direction = S5t} wl=, S e B2 UehsolAl e A
LTAP-LD = Left Turn Across Path-Lateral Direction £ A3ystar ot

LT/OD-SC = Left Turn/Opposite Direction-Straight Cross tl= AP ZU ool A= AeF8 Aol tigt &4 3715
LT/OD-LT = Left Turn/Opposite Direction-Left Turn & skl AL A Al BALAE AlESte] HlolHE 3kl
CA = Contact Angle 1o, UNECE WP299A %= GRVA (Groupe des Rapporteurs

CPA = Crash Point Angle Véhicules Automatisés)S HAJsFo] &3 2jgko] w2 33

Al S ZAo t-8-5k] flste] S Ee[1] Foll et
T2 AT A B AL Al A E4E At
7] #Jste] OSCCAR Z2AE2}5 7gstal it} o] OSCCAR
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Table 1 Crash configurations at intersection [2] (Adapted from Ref.
2 on the basis of OA)

Case Index  Visualization Cluster share [%]
| -!‘ 50
All
2 ’ 50
. oy
LTAP-OD 4 -, 62
5 , 9
; =]
LTAP-LD 7 é 26
8 p 15

*Green box: Automated vehicle
*Blue box: Opponent vehicle
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Table 2 Intersection accident in Germany and Sweden [2] (Adapted
from Ref. 2 on the basis of OA)

Nation Visualization Cluster share [%]

Germany & Sweden 24

Table 3 Analysis data of vehicle accident at intersection [8]

Type Number of cases Cluster share [%]
LT/OD-SC 27 13.5
LT/OD-LT 26 13.0

o}, BE matE AlnE
& (All Case)> =A 2
ﬂx}i o3} Apmok
Ay, o)

§ Aol o ) Apere olnlsh
Az A 2A% 15 %
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Fig. 2 Simulation setting for SC/OD-LT accident case analysis
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(a) non-AEB (b) AEB applied

Fig. 3 The collision points without AEB or with AEB

Fig. 4 Comparison of test [10] and simulation results (Adapted
from Ref. 10 on the basis of OA)
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Fig. 5 Initial positions of crash simulation models without AEB or
with AEB application

Table 4 Initial velocity for crash simulation

Case Vehicle 1 [kph] Vehicle 2 [kph]
Case 1 36.4 24
Case 2 24.6 24
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Fig. 7 Excursion of head C.G. according to vehicles
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Fig. 8 Differences in head behavior depending on the cases
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