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기반 악조건 환경 구현을 통한 시스템 성능 검증 연구VILS AEB 

이도훈 정민기 황시환 허진 김태형 류경진 이태희*· **· **· ***· ****· *****· ******,†

A Study on the Performance Verification of AEB Systems through 

VILS-Based Adverse Conditions

Do-hoon Lee*, Min-gi Jung**, Si-hwan Hwang**, Jin hur***, Tae-hyung Kim****, 
Kyung-Jin Ryu*****, Tae-hee Lee******,†

Key Words : 악조건 환경 차량 기반 루프 시뮬레이션 자동 긴급 제동 시스템Adverse Conditions( ), VILS( ), AEB( ), 

카메라 센서 자율주행차camera sensor( ), Autonoumos Vehicle( )

ABSTRACT 

The Autonomous Emergency Braking (AEB) system, one of the core safety functions in autonomous vehicles, 

relies primarily on camera-based object detection. Its operational reliability can be critically compromised under 

adverse environmental conditions, such as sensor contamination or failure. To safely reproduce sensor fault 

scenarios that are difficult to simulate in real road environments, this study utilizes a Vehicle-in-the-Loop 

Simulation (VILS) platform to quantitatively analyze the degradation of AEB perception performance. Various 

adverse condition scenarios such as lens contamination, lens damage, and camera failure were defined, and key — —

performance metrics including AEB activation rate, collision occurrence, and reaction time were measured under 

each condition. The test setup involved equipment such as a steering robot, DGPS-based RT system, and soft 

target to simulate diverse fault scenarios. This study quantitatively verifies the performance variations of the AEB 

system under sensor contamination and fault conditions using VILS, and is expected to provide foundational data 

for establishing sensor fault response strategies and enhancing functional safety in autonomous vehicles.
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