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A Study on Occupant’s Neck Injury Assessment according to Speed
when Autonomous Emergency Braking is Activated
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ABSTRACT

Recently, vehicles equipped with various functions of ADAS (Advanced Driver Assistance Systems) have been
widely used to assist drivers in safe driving. In particular, Autonomous Emergency Braking (AEB) systems, which
automatically activate the braking system to avoid or mitigate collisions in emergency situations such as the
sudden appearance of another vehicle, pedestrian, or bicycle, have been widely adopted. On the other hand,
although research on Criteria of Neck Injury has been actively conducted by domestic and foreign research
institutes, there is a lack of research on Occupant Neck Injuries when AEB is activated.

In this study, a K5 vehicle (2020 model) equipped with an AEB was used to study the operating characteristics of
AEB at various speeds according to the AEB CCR (Car-to-Car stationary) test criteria set by EuroNCAP. In
addition, to analyze the Occupant's Neck Injuries, the results of the AEB operation test data (speed, acceleration,
pitching, rolling, yawing) were used as inputs to the MADYMO (MAthematical DYnamic MOdels) program,
which specializes in injury analysis.

In the simulation analysis results, the Bending and Extension Moments acting on the neck of the Hybrid 50%
Dummy models increased as the speed decreased. We plan to establish a database (DB) of AEB operation
characteristics and neck injury criteria values for occupants using MADYMO through operational tests of various
vehicles equipped with AEB in the future. This database will be utilized for assessing Neck Injuries to Occupants
during AEB operation.
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Analysis of Sudden Unintended Acceleration Incidents Related to
Auto Hold and AEB System
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ABSTRACT

Recently released vehicles are increasingly equipped with various driver assistance systems to enhance driving
convenience and safety. However, concerns have been raised that these convenience and safety features may also
contribute to unexpected accidents.

This study analyzes cases of sudden unintended acceleration incidents that occurred while the Auto Hold and
Autonomous Emergency Braking (AEB) systems were in operation. It examines driver errors and the limitations
of these systems.

The case analysis revealed two key incidents. In the first case, a driver had Auto Hold activated while keeping the
vehicle in a stationary position for an extended period. The driver mistakenly believed the brake pedal was
engaged, leading to incorrect application of the accelerator pedal and sudden acceleration. In the second case, AEB
was activated as the vehicle detected a potential collision ahead and began to decelerate automatically. However,
the driver, startled by the sudden braking, unintentionally pressed the accelerator pedal, overriding the AEB
system and causing a crash.

These cases suggest that advanced safety features, when combined with driver perception errors, can lead to
unexpected accidents.

By analyzing such incidents, this study aims to enhance the understanding of the limitations of vehicle safety

systems and contribute to the development of more effective driver education and system improvements.
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ABSTRACT

When a traffic accident occurs, it is necessary to reconstruct the event by comprehensively analyzing various
evidence related to the incident in order to identify the cause. Among these, the event data recorder (EDR) plays a
key role in accident investigations, as it records the vehicle’s behavior before and after the crash, providing
essential insight into the circumstances of the accident. However, through the review of certain accident cases, it
was found that the presence of rollover-related data can sometimes complicate the reconstruction process. In
response, this study explores potential improvements to how rollover events are recorded in EDRs and proposes

institutional measures to enhance the accuracy and usefulness of such records in accident analysis.
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A Study on the Changes in Collision Deformation between Past
and Present Vehicles Using Frontal Collision Tests
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ABSTRACT

The severity of an accident varies depending on the collision speed and the type of impact at the time of the
incident. Understanding the collision deformation that reflects these is essential. This study utilizes vehicle
deformation data obtained from frontal crash tests to analyze the correlation with collision speed and derive new
common vehicle stiffness coefficients Existing coefficients have been developed based on older vehicle models
and do not adequately reflect the characteristics of recently released electric vehicles or modern reinforced body
structures. Therefore, the aim of this study is to derive vehicle stiffness coefficients uitable for current vehicle
conditions and propose an improved vehicle collision speed model. The findings of this study are expected to be

useful in the fields of vehicle safety design and forensic accident analysis.
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