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Accident Reconstruction of Vehicles with Autonomous Emergency
Braking System Applied using Domestic Vehicle-to-vehicle Head-on
Collision Accident Data

Yunsik Shin*, Yohan Park**, Jayil Jeong*** '

Key Words : Accident reconstruction(A}2L2)74d), Autonomous emergency braking( 715 A5-A%5), Urban area( =4
)]

ABSTRACT
The purpose of this study is to identify the accident type that appears in a frontal collision among domestic

car-to-car accidents to predict what type of accident will change in the same accident in a vehicle to which the
automatic emergency braking system is applied. Accidents with head-on collisions were classified using the
insurance company accident database. It was confirmed that there were 13 types of accidents that appear in
head-on collisions, and the most frequent accident type was LT/OD-SC (Left Turn / Opposite Direction - Straight
Cross) intersection accidents. Additionally, by applying the AEB algorithm, a simulation was performed with a
vehicle to which autonomous emergency braking was applied through PC-CRASH, an accident reproduction
program. As a result of reconstructing accidents for 150 front-end accidents, it was confirmed that the number of

accidents was reduced to 58.

This research was supported by a grant(code 22AMDP-C161753-02) from R&D Program funded by Ministry of

Land, Infrastructure and Transport of Korean government.
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Analysis for Traffic Accident of the Vehicle with Advanced Driver
Assistance System(ADAS)

Jongjin Park*, Jungwoo Park**, Woojeong Jeon***

Key Words : Advanced driver assistance system(%HQFAALR]), Autonomous emergency braking system( B AFAREA]
FAA]), Adaptive cruse control(F-3% AFA AEE), Digital tacho graph(ZHA}4]-2-307| =), Event

data recorder(AFaL7] B3 A)), Traffic accident investigation( T-EAFALZA}

ABSTRACT
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An In-depth Analysis of Head-on Collision Accidents for a Frontal
Crash Test of Automated Driving Vehicles

Yohan Park*, Wonpil Park**, Seungki Kim*#*

Key Words : In-depth Analysis(4l% 24 ¢191), Head-on Collision( %), Frontal Crash Test(H=E47]),
Automated Driving Vehicles(AF&-F3 252D

ABSTRACT

The seating postures of passengers in the automated driving vehicle are possible in atypical forms such as
rear-facing and lying down. It is necessary to improve devices such as airbags and seat belts to protect occupants
from injury in the accidents of the automated driving vehicle, and collision safety evaluation tests must be newly
developed. The purpose of this study is to define representative types of head-on collision accidents to develop
collision standards for autonomous vehicles that take into account changes in driving behavior and occupants'
postures. 150 frontal collision cases were remained by filtering (accident videos, images, AIS 2+, passenger car,
etc-++) and random sampling from approximately 320,000 accidents claimed by a major insurance company over
the past 5 years. The most frequent accident type is a head-on collision between a vehicle going straight and a
vehicle turning left from the opposite side, accounting for 54.7% of all accidents, and most of these accidents occur
in permissive left turns. The next most common frontal collision is the center-lane violation by drowsy driving and
careless driving, accounting for 21.3% of the total. For the two types above, data such as vehicle speed, contact
point/area, and PDOF at the moment of impact are obtained through accident reconstruction using PC-Crash. As a
result, two types of autonomous vehicle crash safety test scenarios are proposed: (1) a frontal oblique collision test
based on the accident types between a straight vehicle and a left-turning vehicle, and (2) a small overlap collision

test based on the head-on accidents of center-lane violation.
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A Case Study of Brake System Defects in Dump Trucks Due to
Leakage of Compressed Air

Seok-Hyun Yoon*, Song-Hui Kim**

Key Words : Traffic accident( - EA}aL), Braking system(45-21]), Parking brake(FX} Al 5AH4])

ABSTRACT

Traffic accidents are caused by various causes such as human factors : carelessness of vehicle drivers, etc, vehicle
defects : braking system defects, etc and environmental factors. Among them, accidents caused by vehicle defects
occur regardless of the will of the driver of the vehicle. In this time, we will introduce accident case of vehicle
defect that is a dump truck drove downhill at high speed and crash against a guardrail in August 2022. The accident
vehicle was a 1995 model, it was confirmed situation of an accident through the dash-cam video of oncoming
traffic and a skid mark was formed on the road surface of some sections of the accident site.

Generally, the main brake system of the dump truck uses pneumatic device and hydraulic system, and the parking
brake system uses a chamber to operate a drum-type brake system installed on the drive shaft when there is no
pneumatic pressure.

We investigated that this dump truck artificially has a separate horn installed in the air tank, moreover, the rubber
hose of the horn installed in the air tank was detached regardless of the traces of external impact, and compressed
air was leaked. Also, the drum-type braking device installed on the drive shaft was severely overheated, and some
of the rubber hoses were damaged by heat in the adjacent area.

As aresults, testing the outflow of compressed air from the air tank of the main brake system, confirming that the

brake system was defective.
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A Study on Neck Injury to Passengers using the Analysis of
LTAP/OD Crash Conditions at Intersection and Crash Simulation

Moon Young Kim*, Jayil Jeong**

Key Words : Intersection-based collision( 322 25), Neck injury(£ A5l), Crash simulation(5%- 3]4), LTAP/OD
(242 29 A] 9 who 27 29)

ABSTRACT
In this paper, the boundary conditions are derived by analyzing the LTAP/OD(Left Turn Across Path/Opposite

Direction) crash conditions when driving at an intersection and analyzing neck injury risk is performed through
car-to-car crash simulation. Using CISS and CRSS data, the crash speed and angle at the LTAP/OD accident at the
intersection are derived. After setting an intersection driving route, driving simulation is performed to derive
possible crash points in case of an intersection LTAP/OD crash. After constructing a car-to-car crash simulation
model using the derived crash point, crash speed, and crash angle, crash analysis is performed according to the
case. By analyzing the simulation result data on the neck of the dummy derived from the crash analysis, the risk of

an accident similar to this boundary condition is presented.

This research was supported by a grant(code 22AMDP-C160637-02) from R&D Program funded by Ministry of
Land, Infrastructure and Transport of Korean government.
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Case Study on the Driving Situation of the Driver
Causing Rapid Acceleration

Sonhhui Kim*, Seokhyun Yoon**, Wooleong Jeon***

Key Words : EDR data(EDR 7|%), Driver's behavior(-2-212}2] -2-Z13&))), Dash cam video( A}55-& EdukA GAh),
CCTV video(CCTV 44, Sudden unintended acceleration(H2H4])

ABSTRACT

Under normal circumstances, a collision may occur when a vehicle that was traveling at a certain speed suddenly
accelerates rapidly, and a vehicle that was at a temporary stop starts rapidly, including failure of the driver's
judgment, mismanagement mistakes, and mechanical defects in the vehicle due to poor maintenance of the vehicle.
In this case study, the driving status of the accident vehicle was carefully analyzed through the dash cam video, the
CCTYV video of the accident scene, and the EDR record of the accident vehicle, so that it was assumed that the
rapid acceleration situation of the accident vehicle was caused by the driver's failure to judge or the mistake of

operation rather than the defect of the vehicle.
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