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Generation and Simulation of Concrete Scenarios Based on Sensor
Performance Degradation of Field Operational Test Data
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ABSTRACT

This paper aims to propose a preliminary generation method of concrete scenarios for simulations in order to
emulate the performance degradation of commercial environment sensors, e.g., radar or camera. Although most
commercial simulators include sensor models which capture the characteristics of sensors, it is still limited to
simulate performance degradation events of the sensor which may occur randomly in real driving tests. To
consider these unexpected events of the sensor, a concept of safety of the intended functionality (SOTIF) was
introduced and its systematic process to handle unknown hazardous events was published in ISO 21448 recently.
Furthermore, data-driven approaches including machine or deep learning are widely used for development of
advanced driver assistance systems (ADAS) and automated vehicles (AV). Therefore, it is necessary to generate a
similar set of concrete scenarios to emulate the performance degradation of the sensor based on field operational
test (FOT) data. First, the performance degradation scenario is defined by analyzing the performance of sensor. For
example, if a random bias of lateral position measurement occurs, resulting in false alarm of a forward collision
warning system (FCWS), it is defined as one of false positive scenarios. That is, a “car-in like” scenario with
appropriate parameter space is simulated via a virtual simulator to generate similar concrete scenarios. Finally, it is
shown that the performance of FCWS is improved after learning the set of false positive scenarios as augmented

training data.
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Development of a Simulation Model for Estimating Vehicle
Horizontal Stability Based on the Internal Pressure of the Mobile
Crane Outrigger Hydraulic Cylinder
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ABSTRACT

In construction sites, accidents involving mobile cranes used for lifting heavy loads occur repeatedly every year.
The causes of these accidents are presumed to include operator error, exceeding the allowable load capacity, and
ground subsidence. Among these, accidents caused by ground subsidence can be prevented by using
reinforcements to fix the outriggers on the ground, thereby dispersing the load. However, it is difficult to predict
this in real-time. Therefore, research is needed to monitor the condition of the outriggers to prevent crane accidents
and minimize losses and damages.

This study aims to investigate the relationship between the inner pressure the hydraulic cylinders of the mobile
crane outriggers and the vehicle's horizontal stability. A simulation model was developed to estimate changes in
the inner pressure the outrigger hydraulic cylinders when the vehicle's horizontal stability changes due to ground
subsidence during crane operation. Based on this research, it is expected that quantitative predictions of crane
movements and postures due to ground subsidence can be provided in the future, serving as a safety aid for crane

operators to operate safely during work, thus enhancing the safety of the work environment
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Study on Optimization of Airbag Deployment Timing for Injury
Reduction in Autonomous Emergency Braking (AEB) Scenarios

Kyungjin Jung***, Dongha Shim*** T
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ABSTRACT
With recent rise in the deployment of vehicles equipped with Advanced Driver-Assistance Systems (ADAS), there

has been a lot of researches on the effects of the Autonomous Emergency Braking (AEB) system for passenger
injury. From this perspective, the study developed scenarios for AEB activation and simulated passenger injuries.
The research focused on the analysis of how three primary variables—the seating angle of the passenger, the speed
of the vehicle, and the timing of airbag deployment—affect the severity of passenger injuries. The analysis of
injury data and the application of machine learning models are conducted to predict the optimal timing of airbag
deployment based on specific seating angles of passengers and vehicle speeds. The objective is to explore the
feasibility of adjusting the timing of airbag deployment in real-time within AEB systems. Based on machine
learning, the prediction model can improve the passenger injury accroding to passenger seating angle and vehicle
speed. This study shows the potential for the adjustments in airbag deployment timing to improve the effectiveness

of AEB systems to mitigate injuries during accidents.
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Responses and Injuries of Male Post-Mortem Human Subjects
(PMHS) Seated in a Production Seat in Rear-facing Frontal Impacts
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ABSTRACT
A recent rear-facing PMHS study utilized reinforced seats to ensure the setup durability. It has been argued that the

reinforced seat contributed to severe rib and pelvis injuries. This study aims to investigate male PMHS responses
and injuries using an unreinforced production seat in rear-facing frontal impacts. Two PMHS were tested in a
production seat with a pretensioner using 20- and 40-degree recline angles at DV of 56kph. The PMHS were
positioned using the same procedures in the previous rear-facing study. An instrumented panel was installed
behind the seatback with a gap of 100mm that limited the seatback rotation. PMHS instrumentation was identical
to the previous study, and additional strain rosettes on the ribs and strain gages on the superior pubic rami of
pelvises were installed. The major PMHS injuries occurred at the thorax and spine. Both PMHS sustained severe
rib fractures (PMHS1: bilateral flail chest and pneumothorax; PMHS2: pneumothorax) and cervical spine injuries
(e.g., spinal cord complete transaction). All rib fractures occurred before the maximum seatback rotations. Based
on strain rosette outcomes, directions of the principal strains on the posterior ribs were in the upward shear
direction due to thorax upward deformation. The PMHS neck experienced severe hyperextension injuries. PMHS
sustained severe rib fractures in the unreinforced rear-facing seat configurations. These injuries were due to the
large upward thorax deflection induced by the ramping motion and seatback rotation. The yielding seatback
considerably increased rearward head angular kinematics, which resulted in severe cervical spine injuries. Pelvis
fractures were not observed; however, fibula fractures were sustained, which suggests more energy possibly
transferred to the lower extremity when the seatback deformed and rotated rearward. The results from this study
provide information that can be used as a guideline for designing rear-facing seats in vehicles with automated

driving systems.
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