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Recognition Model Verification for Preceding Vehicle’s Center Line Violation
by Using a Digital Twin based Autonomous Driving Simulation

Jong-Hyeok Han" - Seong-Jin Kwon "

" Department of Automotive Engineering, Yeungnam University, Gyeongbuk 38541, Republic of Korea

Abstract : This study proposes a model capable of recognizing and making decisions on whether a preceding vehicle
would inevitably violate the center line in exceptional road scenarios encountered by autonomous vehicles. To validate
the proposed approach, a high-definition road map of the Yeungnam University campus and a digital twin based
autonomous driving simulation environment have been utilized. A detection model for a preceding vehicle has been
combined with a detection model for a center line, enabling the autonomous vehicles to determine center line violations
by the preceding vehicle. The proposed model has been validated through simulations conducted within a digital twin
environment. Simulation results confirmed an average accuracy of 83.45%, with a highest accuracy of 99.3% achieved
in straight road scenarios under clear weather conditions.
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Fig. 1 Digital twin simulation environment
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Fig. 2 Center lane detection model
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(a) Scenario #1

(b) Scenario #2

Fig. 3 Center lane Violation recognition model
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