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Abstract

Among the phases of self-driving, the transition of control over driving from vehicles to drivers occurs
in the conditional self-driving phase. Therefore, designing appropriate user interfaces to perform safe control
transitions is crucial. However, most previous studies have focused on evaluating the performance and
safety of self-driving systems. In the conditional self-driving phase, no regulations that can force drivers to
control their eyes currently exist, meaning the control transition, which relies solely on the visual-centric
user interfaces used in traditional driving environments, is not safe. Therefore, in this study, we developed
guidelines for an auditory user interface design to ensure safe control transition. We derived these
guidelines by applying a user experience design methodology and defining important principles in the
appropriate combination of voice and sound feedback.
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oM A2l AEktet HAHE AFS2 MEH X-EFH(Limited self-driving)2| H&2E =8
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SAt 7|=23(Society of Automotive Engineers, SAE)OAl “H2|St 3EHA|(Level 3) AFEFHO| st
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[Table 1] Self-driving phases defined by the Society of Automotive Engineers (SAE)
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22 HOojH Mg A2l ALEXt QIE{To] A

MAATS2 HOjH Tet doM HEst QEE & = Us AFEAL QIHIO[A0 Cfst 2R
A2 FESIACE [9)[10]. Ol2{et ATFE2 MO Tt HH0|N TXNE ZAE + Us L
7Ol AlZ, g2, &4 522 TEE SYHQ FYO|0j0F ottt 38X o|HS MA|BHY.
0|52 7|&0| AFE[UE CtEet 717|529 AHEAL QIHI0|A AFOMR= Ch2AH HZh AFEA
CIEHO|A0 ZRES 71 Z&St U0, HOjH T Al AR8XF QIEE0]A9] Mz T
HZt meue (O3 1)1 20| 39 T EH(voice feedback)dt AHREE L] EH(sound feedback)| &
Ef2 HEE|O{Of StCh= ARBAL 2740| ASS HE BIIE & S5t = AL} [10].
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[Fig. 1] Preference to combinations of types of interfaces for aiding take-over requests during automated driving
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o MMz i SFE + A2, W2t T O CHfol XMet §2E 2 4 UCH [14].
=
o

Cidet AlLl2[2 =2S ?8 d7MtEs & 22 L0 AHFES HdoiRint 1 21, [# 3]

= [
b ZOo| ZZy 177He] MOfA o|gt 18742 MOAH 2l 5 F 35749 HMO{@ Tt & AL
gl Q=

[ 3] Hof3 Het &% S HZ AH8AF QABEHO|A ALIZ|2
[Table 3] Control

—

ransition Situation and Auditory User Interface Scenarios

HZt ALEX} QEEo[A AlLtZ|
o BN - (I User’sS lil.lp:t, VF: Voice feedback,
=] M3t AlS} o8 2o : Sound feedback
R: Reconfirm, S:Suggestion, N: Notice
of completion
28Xkl o|X|2 Qlot the= HMat I - VFR) - I - SF - VE(N)
SHX|o| #Y I - VFR) - I - SF - VE(N)
e E2EE 0l I - VFR) - I - SF - VE(N)
TEAT N Bl I - VER) - I - SF - VE(N)
OofZlo] B3 19 & o 2™ 7t | 1 - VFR) - I - SF - VEQN)
RO ol =/0E & %’%Alﬁel i‘;ﬂ e I - VER) - I - SF - VEN)
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(Hand-Over) LEAH TSRO WE I - SF - VE(N)
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Alof =7} of2{2 [f I - SF - VF(N)
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[Table 4] Bottom-up Classification Results for Control Transition Scenarios
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[Fig. 2] Auditory User Interface Guidelines for Control Transition
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