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Development of a Control Takeover Decision Algorithm for Autonomous
Vehicles in Real Complex Traffic Scenarios

Ki-Seok Bae" - Seong-Jin Kwon ™"

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

Abstract : Accurate and efficient control takeover is essential for Level 3 autonomous vehicles in real complex traffic
environments. This study proposes a decision-making algorithm that integrates driver, vehicle, and infrastructure data.
Control takeover decision algorithm has been formulated as a mathematical function that analyzes vehicle fault and
dynamic behavior information along with infrastructure information to determine the optimal driving mode. By
analyzing autonomous driving scenarios in the Daegu autonomous vehicle pilot zone, we have developed the control
takeover decision algorithm and validated it by using a digital twin based driving simulator for autonomous vehicles.
Experimental results confirmed that emergency stops are effective in critical situations, while roadside stopping is
appropriate for minimal risk maneuver operation. This study highlights the importance of driver, vehicle, and
infrastructure data integration for reliable control takeover decision, with further improvements expected through
real-road validation for autonomous vehicles.
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Fig 1. Control takeover decision algorithm
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Fig. 2 Simulation results for E-Stop driving mode
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Fig. 3 Simulation results for MRM driving mode
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