Transactions of KSAE, Vol. 29, No. 5, pp.391-405 (May, 2021)

’m Check for updates

Copyright © 2021 KSAE/186-01
PISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2021.29.5.391

aHe s AHHE LS Y

U ok Ef @0l 8 7 -t 7| B

). 2oicfstn ASaHTSES

Development of Automated Lane Change Algorithm Considering Safety of
Surrounding Vehicles

- Taewon Ahn" - Yongki Lee” - Kihong Park™

Taeyoung Oh" - Wonil Son"

YGraduate School of Automotive Engineering, Kookmin University, Seoul 02707, Korea
Y Department of Automobile and IT Convergence, Kookmin University, Seoul 02707, Korea
(Received 21 December 2020 / Revised 2 January 2021 / Accepted 5 January 2021)

: In this paper, an automated lane change algorithm was developed in accordance with the recent government safety

standards for level 3 autonomous vehicles. To this end, driving situations during automated lane change were divided into

three control modes, and different control strategies were adopted for each mode. A novel lane change criterion was proposed

that considers the safety of surrounding vehicles. When this criterion forbids immediate lane change, a location to initiate

safe lane change was computed by solving a constrained optimization problem. For longitudinal control, an LQR-based

optimal controller was designed with different state variables for each control mode. For lateral control, a control system

consisting of path generation and path tracking was designed. The proposed algorithm was verified on four scenarios

involving dangerous lane changing conditions. The results showed that the proposed algorithm could safely perform lane

change without threatening the safety of surrounding vehicles. The algorithm could also provide comfort by performing lane

change with small velocity changes.
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Fig. 1 Architecture of automated lane change system
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Vehicles Motion (Specific paint in time)
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Vehicles Motion (Specific paint in time)
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