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스로틀 바디 파손에 의한 차량 급가속 사례 분석

김성진*·황선준**·이재형**·전우정***

Analysis of Vehicle Sudden Unintended Acceleration 
Caused by Throttle Body Damage

Seongjin Kim*, Sunjoon Hwang*, Jaehyeong Lee**, Woojeong Jeon***

Key Words : Throttle body(스로틀 바디), Sudden unintended acceleration(급가속 현상), Brake(브레이크)

ABSTRACT

A nighttime urban traffic accident involved a drunk-driving vehicle colliding with another car and subsequently 

leaving the scene. Vehicle inspection revealed no defects in the braking system, and the accelerator pedal 

functioned normally. The throttle body, located at the front, sustained significant impact, causing the return spring 

of the butterfly valve to detach. Consequently, even when the accelerator pedal was pressed and released, the 

throttle valve failed to return to its original position and remained partially open. Detailed dashcam audio analysis, 

supplemented with spectrogram examination, revealed that the engine RPM exhibited periodic fluctuations 

corresponding to repeated brake pedal actuation. The spectrogram confirmed these cyclical variations in engine 

frequency, which aligned with changes in vehicle speed, indicating that the vehicle decelerated and accelerated in 

response to braking despite the throttle remaining partially open. These findings suggest that the driver attempted 

to stop the vehicle after the collision but could not bring it to a full stop due to throttle body damage. Furthermore, 

analysis of this cases confirmed that even under unintended power increase, vehicle speed can be effectively 

controlled using brakes. This study highlights the value of combined mechanical inspection and audio-visual 

analysis in reconstructing accidents involving mechanical failures.
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시선 추적 기반 교통사고 사각지대 및 운전자의 인지 한계 분석 사례

김송희*·이재형*·박정우*·김종혁**·한현서*·전우정***

Case Studies on Blind Spots and Driver’s Cognitive Limits in 
Traffic Accidents Based on Eye-Tracking

Songhui Kim*, Jaehyeong Lee*, Jungwoo Park*, Jonghyuk Kim**, Hyunseo Han*, Woojeong Jeon***

Key Words : Eye-Tracking, Blind Spot, Visual Cognitive Limit, Forensic Engineering

ABSTRACT

This study empirically analyzed visual cognitive limits caused by vehicle structures and road environments using 

Eye-Tracking Glasses, in order to objectively verify the subjective statements of “I didn’t see it” made by at-fault 

drivers or passengers during traffic accident investigations. To this end, five representative accident scenarios were 

reconstructed using actual vehicles: the volumetric blind spot at the front bumper of a departing heavy truck, the 

longitudinal blind spot of an SUV driving on an uphill road, the dynamic occlusion by the A-pillar while driving in 

a school zone, the headlight dark zone and low-illumination limit when entering an unlit parking lot at night, and 

the visual obstruction of the pedal area for a rear-seat passenger during high-speed driving. By collecting and 

analyzing eye gaze trajectories, saccades, and fixation data for each scenario, the results scientifically proved that 

visual recognition by drivers and passengers was impossible or extremely limited in all five cases due to physical 

and environmental constraints. This study quantifies the “unrecognizable” situations from ergonomic and vehicle 

structural perspectives, and it can be utilized as objective evidence to replace subjective statements in future traffic 

accident investigations, as well as foundational data for designing Advanced Driver Assistance Systems (ADAS) 

and advancing criteria for calculating fault ratios.
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ADAS LFA 사고에 대한 EDR 데이터 및 

사고 재현 실험을 통한 법공학적 분석

김종혁*·이연섭**·한현서**·전우정***

Forensic Engineering Analysis of ADAS LFA Accidents via EDR 
Data and Accident Reconstruction Experiments

Jonghyuk Kim*, Yeonsub Lee**, Hyunseo Han**, Woojeong Jeon***

Key Words : ADAS(첨단 운전자 지원 시스템), LFA(차로 중앙 유지), EDR(사고기록장치), Accident Reconstruction 

Experiment(사고 재현 실험), Traffic Accident Reconstruction(교통사고 재구성)

ABSTRACT

With the recent widespread standardization of Advanced Driver Assistance Systems (ADAS), the use of Smart 

Cruise Control (SCC) and Lane Following Assist (LFA) has become commonplace. However, traffic accidents 

resulting from a combination of the system’s technical limitations and driver inattention continue to occur. To 

investigate the causes of accidents occurring during the operation of SCC and LFA, this study conducted full-scale 

vehicle accident reconstruction experiments using a vehicle of the same model as the involved vehicle. In 

particular, an in-depth, image-based analysis was performed to determine how diagonal residual lane markings at 

the accident scene affected the lane recognition algorithm of the front camera sensor (Mobileye). Furthermore, the 

operational characteristics of these systems were meticulously examined, including the conditions for SCC and 

LFA deactivation during a driver’s steering override, as well as any LFA control interference that contradicted the 

driver’s steering intentions. Based on these findings, the exact cause of the accident was scientifically established 

by cross-verifying the results of the reconstruction experiments with dashcam footage and Event Data Recorder 

(EDR) data. Through this study, we aim to establish a forensic engineering analysis process for LFA and SCC that 

can be applied to similar ADAS-related accidents, and further propose the necessity for institutional improvements 

regarding EDR data recording parameters.
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교통사고로 위장된 고의 교통범죄에 대한 사례 분석

윤석현*·박명철**

Analysis of cases of intentional Traffic Crimes Disguised 
as Traffic Accidents

Seok-Hyun Yoon*, Myung-Cheol Park**

Key Words : Intentional traffic accident(고의 교통사고), Traffic crime(교통범죄), Luxury car insurance fraud(외제차 

보험사기), Insurance payout embezzlement(보험금 편취), Personal mobility(PM)(개인형 이동장치)

ABSTRACT

Modern traffic crimes are becoming increasingly sophisticated, exploiting legal loopholes and the psychological 

distress of drivers where the boundary between perpetrator and victim is blurred. This study conducts an in-depth 

analysis of three core cases that appear to be general traffic accidents but are fundamentally intended for insurance 

payout embezzlement.

First, it analyzes cases where motorcycle operators intentionally induce minor impacts while a vehicle is reversing, 

followed by an exaggerated fall. This is a classic example of inducing intentional accidents to extort settlements 

through physical reactions disproportionate to the actual impact. 

Second, it examines a new fraudulent technique where pedestrians intentionally extend their feet toward moving 

electric scooters. This case demonstrates the weaponization of “vulnerable road user” protections, focusing on 

proving intent through abnormal movement patterns. 

Third, it investigates the manipulation of luxury vehicle parts, where pre-existing damage unrelated to the accident 

is included in insurance claims to inflate payouts.

These cases transcend simple traffic violations and constitute fraud under the Special Act on the Prevention of 

Insurance Fraud. This study will assist in determining the intentionality of similar incidents and contribute to the 

effective detection of intentional traffic crimes.

* 국립과학수사연구원/실장

** 국립과학수사연구원/감정관

E-mail : jangdoyoon@naver.com



교통사고의 법공학적 분석

19

실차 시험 기반 Cut in / Cut out 시나리오에서의 

ACC 작동 특성 분석에 관한 연구

이연섭*·박정우*·한현서*·김종혁**·전우정***

A Study on the Analysis of ACC Operational Characteristics in 
Cut in / Cut out Scenarios Based on Real-vehicle Experiments

Yeonsub Lee*, Jungwoo Park*, Hyunseo Han*, Jonghyuk Kim**, Woojeong Jeon***

Key Words : ADAS(첨단 운전자 지원 시스템), ACC(적응형 크루즈 컨트롤), Real-vehicle Experiment(실차 실험), Cut 

in / Cut out(진로 변경)

ABSTRACT

Despite the widespread adoption of Advanced Driver Assistance Systems(ADAS) and the prevalent use of 

Adaptive Cruise Control(ACC), sudden cut in and cut out maneuvers by surrounding vehicles remain critical risk 

factors that induce detection delays and compromise system safety. Accordingly, this study analyzes the target 

vehicle detection characteristics of ACC systems in such scenarios, based on real-vehicle driving experiment data 

acquired using the Kia Sorento MQ4 PE and Hyundai Santa Fe MX5. While previous findings have primarily 

evaluated system responses based on vehicle-to-vehicle overlap, this approach has limitations in accurately 

reflecting lane geometry and the relative lateral positions of vehicles. To address this, the study defines a 

“lane-relative overlap” metric using camera-based lane detection to analyze the precise target detection timing and 

operational characteristics of the ACC system.

Furthermore, this study compares the Most Important Object(MIO) selection criteria of the ACC system for both 

moving and stationary vehicles. Specifically, it investigates how the MIO selection logic operates differently in 

edge case scenarios involving stationary vehicles compared to regular moving vehicles, based on lateral overlap 

transitions. The empirical results demonstrate that lane-relative overlap is an effective metric for evaluating ACC 

detection performance. These findings can serve as foundational data for advancing MIO decision logic in ADAS 

and providing an engineering reconstruction of traffic accidents involving advanced safety systems.
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EDR 마스터 실린더 압력 데이터를 활용한 제동페달 

행정 역추정 모델 연구
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Estimation of Brake Pedal Travel Using Master-Cylinder Pressure 
Data from Event Data Recorders(EDR)
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ABSTRACT

This study investigates the quantitative relationship between master-cylinder pressure and brake-pedal travel to 

provide an objective basis for accident reconstruction. In cases involving sudden unintended acceleration (SUA), 

accurately quantifying the driver’s braking input is critical for objective accident reconstruction. Because EDR 

systems often record master-cylinder pressure but not brake pedal travel, a reliable method for estimating brake 

pedal travel from available EDR data is needed. Full-scale driving tests were conducted on three 

internal-combustion-engine vehicles (Sonata, Santa Fe, and Seltos). A pedal robot was used to apply controlled 

braking inputs under various test conditions. Vehicle speed (0–140 km/h), ESC intervention, and pedal rise time 

were systematically varied, while master-cylinder pressure and brake-line pressures were measured. 

Master-cylinder pressure showed close agreement with brake-line pressures, indicating minimal hydraulic loss in 

the braking system. The pressure increased monotonically with pedal travel, with initial nonlinearity attributable to 

mechanical play compensation. In addition, the effects of ESC status and pedal application speed on the pressure–

travel relationship were limited. A second-order polynomial regression model was developed to estimate pedal 

travel (PT) using master-cylinder pressure (P) and vehicle speed (V) as input variables. Model validation yielded 

an RMSE of approximately 5%, indicating good predictive performance. The proposed model provides a practical 

means of inferring driver braking input from EDR data and may enhance the reliability of forensic accident 

reconstruction. Future work will extend the approach to vehicles equipped with regenerative braking systems.
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교통사고 차량 속도 추정을 위한 3단계 자동화 파이프라인
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An Automated Three-Stage Pipeline for Vehicle Speed 
Estimation in Traffic Accident Analysis

Youngsoo Choi*, Yongmun Yun*, Jongjin Park**, Jaesung Lim**

Key Words : Traffic accident(교통사고), Dashcam video analysis(블랙박스 영상 분석), Vehicle speed estimation(차량 

속도 추정), Report generation(보고서 생성)

ABSTRACT

Traffic accident speed estimation is a repetitive process that requires sequential document processing, video 

analysis, and report writing; however, these tasks are mostly performed manually. Moreover, due to the strict 

requirements for protecting investigative information, the practical application of cloud-based general-purpose 

large language models faces security considerations. To address these issues, this study proposes an automated 

three-stage pipeline for traffic accident speed estimation that operates entirely in a local environment.

The first module combines UVDoc unwarping preprocessing with PaddleOCR PP-OCRv5 and applies an 

anchor-label-based ROI extraction algorithm to extract key fields from scanned forensic request documents 

automatically. The second module integrates PTS-based absolute timestamp calculation from dashcam footage, 

coordinate matching with NGII satellite map data, and Real-ESRGAN super-resolution processing to estimate 

section-wise average vehicle speeds. The third module adopts a hybrid structure in which a rule-based Narrative 

Builder generates an initial draft, followed by a small language model (sLLM) that performs style correction, while 

incorporating a post-verification gate to prevent numerical alterations.

Validation on 10 actual forensic cases showed a field extraction accuracy of 90.8% and an average relative error of 

1.08% in speed estimation. The processing time per case was reduced from approximately 120 minutes to about 30 

minutes. This system is expected to serve as a practical, customized automation solution that ensures legal 

reliability without the risk of external leakage of sensitive investigative information.
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