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Effect of Visual and Auditory Secondary Task on Takeover Performance
in Level 2 Automated Driving

3}A] 9 Jiwoo Hwang*, 71O}, Auk Kim**

ask A% AEAL gEsE T oAt @A

B 297 A% AFAE 24 NEhe dofgomn o

i 738
A7F 24 9] ol J%Xﬂ(secondary task)% =T 4 ‘RAEE HAS ATt t58kA] Rske ARo] ZAg
uehs 29 AR & e T @S ASH R FASHA AT AlAgo] thgshA] Hohs Aol
ystE Alojde ZJQOH e OHOF gheh, wkoF 2HA7E Alofd ek Al 25| BSshAl %ﬂtﬂi WFARL

2 Qe 5 ok w485 5 4 A7 A A AolY A SUE B AT A FRs,
SHAL A2 o3 Al A ) B2 Sk Aol Ak Helo] Aets) wEel, Aol H2 ol
Al orles 3 B7h F2 st deit chedolze] mEw 37} o)A IAE Aofd A AL
HspAZ 7Hso] Qlnk webd B v om AR%W F AAVE $sk thrst Al W 37 ol xaA}
B A WA A S0 Aol HEk Gelel of8A] G WL 2RI B AT A ofshd A% o]
3 3 S ozt A2t ol 3 SR LxAtel Aold WSS AL ol 2wl ARFY £
2} o)k WA 4ol Sskch S olnjgic WA AHBSHE 2ub AeFR ATl Sxixte] b 4

BUEE "o A SN 15E AT ok ek @ Avt A8EY F LAl B2k nge
Ew Easka FABHe AlARS ottt

Abstract  Automated vehicles are becoming increasingly popular, Currently, commercialized level 2
automated vehicles provide convenience by allowing drivers to perform non—driving related tasks (or
secondary tasks) while reducing the burden of driving, However, these vehicles cannot fully respond to all
driving situations, Thereby, during level 2 automated driving, drivers must always keep their eyes on the
road and take control of the vehicle if the automated features fail to work, If the driver does not react
appropriately during the takeover, it may cause traffic accidents, Thus, drivers must always maintain a
high level of takeover performance during automated driving, Since visual secondary tasks (e.g., reading
a book) can impair their ability to react, auditory secondary tasks (e.g., listening to audiobooks) are
preferred in vehicular environments, However, according to multiple resource theory, auditory secondary
tasks may also have the potential to impair takeover performance, In this study, we investigated how
various visual and auditory secondary tasks impact drivers' takeover performance in level 2 automated
driving environments, Our results showed that, in addition to visual secondary tasks, auditory secondary
tasks can also impair the driver's takeover performance. This suggests that, during level 2 automated
driving, it may be unsafe to engage in auditory secondary tasks, Currently, commercialized level 2
automated vehicles do not monitor drivers auditory secondary tasks and intervene when necessary, Based
on our findings, we discuss design implications for monitoring and intervening in drivers' auditory
secondary tasks during autonomous driving,

HR/o]: Level 2 automated driving system, Automated vehicle, Takeover performance, Secondary task
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