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Abstract : This study proposes and evaluates a movement system for autonomous vehicle interior devices featuring lateral

movement, rotation, and detachment capabilities. As Level 4-5 autonomous vehicles transition to passenger-centered living

spaces, this system integrates in-vehicle devices with a rail-based mechanism for flexible spatial reconfiguration. Two

experiments with 24 participants evaluated system usability and alert effectiveness. Study 1 obtained a SUS score of 76.04

(acceptable), with rotation receiving highest preference (75.0%). Study 2 compared physical motion versus color-based alerts

through eye-tracking, revealing that motion alerts generated significantly more fixations (M=4.17 vs. 3.15, p=.001), though

objective effectiveness did not consistently align with subjective visibility, particularly in simpler movement scenarios.

Findings suggest alert modality should be context-dependent, balancing unconscious attention capture with conscious user

perception.
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Table 1 Research of Autonomous Vehicle Interior

Related Activities (NDRAs). Confirmed strong
ctal!® corrc?lati.op between comfort factors such as table
availability and laptop use, work activities, and
eating/drinking
Defined interior convenience devices as 'Mobility
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Pak & Physical accessibility and intuitive interface
Pak'? identified as top priority elements for autonomous

vehicle console design.

Classified FAV interior convenience devices into
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etal.!® | storage types. Confirmed positive impact through

Lo-Fi prototype evaluation
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Fig. 1 Image of In Vehicle Device(Console)

22 LYo|] ol A=

HoPgA| ek tlEo] 2l 7|9k Bl Al
o}"*t‘r““’ 71 Akl A= bAde] o=

ag= ] Aot A-EFY A%
b &3k Aol atEE v A 631}
F3 Zo| = SFHAH o7 ME o] =y
= Fig. 29} 7ol 271831 vk
Hhet W AAE (7hel = A dE 5
o] ol FrE Aelstal FAL=E 7]l
ol s& At wd floll= A E W
FAeln oS WA= ()7t = B5o] Ay
el A3t Q)F7F EES AR A Ve
Jl-5-ste] AREAZL Aok Wk R 7HE ke
A st @)2=9)E ZHo)Ee) 14 A7} 3]
e g FASkaL Ao M e Fol e g
Fnat, F-2A10] (5737 Bl HolEA
At o] 725 Fl i AR AT A

=

_|_4 }‘U [1“1
5 FIF e

T
e E

]

=

¥
H

sRle A

Ol

N

EE_
=

o

In %
o

o o > )y o K
o

X
EQE

SRS EE =22 Hood Mo, 2021

Sojstetn, vhed

3k A}22} Qo

Fig. 2 Image of Moving Mechanism
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No. Video Function

Lateral movement
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This feature allows modification to facilitate
5 Rotati light meal with passengers.
oration What are your impressions of this feature?
Rotation (Positive/Neutral/Negetive)
What led you to that conclusion?
3 Detachment / Attachment What other usage do you expect for this
feature?
This feature enables to carry out for activities
outside the vehicle, such as picnicking.
Table 6 Questionnaire of SUS Detachment What are your impressions of this feature?
Ql I think that I would like to use this system frequently / (Positive/Neutral/Negetive)
Q2 I found the system unnecessarily complex Attachment What led you to that conclusion?
Q3 I thought the system was easy to use What other usage do you expect for this
%
4 I think that I would need the support of a technical feature?
Q person to be able to use this system How do you think the three features should be
o . .
s I found the various functions in this system were well operated?(Automatic/Manual /Hybrid)
Q integrated Which feature do you think would be most
; ion?
6 I thought there was too much inconsistency in this suitable for manual operation’
Q system Operation What led you to that conclusion?
- I would imagine that most people would learn to use this Method When do you think the three functions should
Q system very quickly be available for use?
Q8 I found the system very cumbersome to use (Durlr.lg safe driving condltlogs{Only when
stationary/Regardless of driving state)
Q9 I felt very confident using the system -
What led you to that conclusion?
I needed to learn a lot of things before I could get going .
Q10 . . Additional | Please share any other thoughts or concerns you
with this system .
Feedback have about this system.
Table 7 Image for IDI
g 4.4 SUS(System Usability Scale) A1
No. I Functi S i - - _
o mage unction cenario Z 24 9] FTIAE gt o2 A8 SUS H A
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Table 8 Interview Questions

Factors Questions

This feature enables passing or receiving items
to/from passengers.
‘What are your impressions of this feature?
Lateral (Positive/Neutral/Negetive)

Movement .
What led you to that conclusion?

‘What other usage do you expect for this
feature?
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Fig. 3 Average Score of SUS

Table 9 Analysis Results of SUS Items

Item Type Mean SD éfg;ll
Q1 Positive 3.92 0.88 +0.89
Q2 Negative 2.08 0.88 -0.95
Q3 Positive 433 0.56 +1.30
Q4 Negative 221 1.10 -0.82
Q5 Positive 4.13 0.54 +1.10
Q6 Negative 1.88 0.85 -1.15
Q7 Positive 4.00 0.88 +0.97
Q8 Negative 1.96 0.75 -1.07
Q9 Positive 4.00 0.83 +0.97

Q10 Negative 1.83 0.70 -1.20

Overall - 3.03 - -
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7Ha& 733t WA Interval Duration®l| 4] o]~}
1=A], T2 & Total Fixation Duration®l| 4] =}o]7} )
], "FA =} & Fixation Countol| 4] =}o]& H.o]+=X]
s}, o2 Ea) Zald S olul A|ZHA A W)
o o1 o] AFEALY] FO1E ) ARHOR %
Foh a1 §A5heA shokai
RQ2:= BelgAe] 4 Akl ol we} ALgAte
o] wkg ol 2ol 7} g1=A] SHelaks Zoleh A 74 A
el 9. (s A 1 o), Whel W o), H-ahol A
AR&=}e] F=9] =|¥1o] Interval Duration, Total Fixation
Duration, Fixation Count Z}Z}ol| 4] of @A th= 7] Yepht
oA HEskarz} gt o] & FEl AR o] F24 7+
o] ARg-AFe] F=&] vl ol A= GRS wpeldt = glo
w, Alug] @ 3F ol gk 2pol 7t i E A9 AR

Do ofy Hm o

5o TAHQ 2ol T sk,

RQ3E 2 WAle] Ealv} Alvtel ool uhel ke
ehbEA, & 4EAe Beb} EAsA AEshe
o]t} o] % E3l Motion &#lo] W= Aol A )4
Q1) Eo 5 Ak QoA u EA 1A el
Sk JEAE DA RO AP, DT A RS
5o 2 AVH] QoA - kg 3F A Aol &
3 £ B AR AIE 9ol o7 3

Ommﬂ%ﬁ&
2
o

N
Y
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P S stetsl) ls) A glon, A4
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Q14 [Z ol & Fa A bt Fe Q)
4R A% 7be] AXS sttt waAQl U A
£ 48H AL =5T 5 Aok
Table 10 Research Questions and Statistical Methods
. Dependent | Statistica
R F Hypoth .
Q ocus YpOthesis Variables 1 Method
Motion and Interval
RQ Main effect | color cues Duration, RM
) of cueing | will differin | Total Fixation | ANOVA
method attention Duration, (1-Way )
responses | Fixation Count
RQ | Main effect resA :)tzzgsoilvill Total Fixation RM
P Duration, | ANOVA

2 | ofS i diffe o
of Scenario | differacross | .. . (1-Way )

scenarios
RQ Ir;t:fiaccit;(;n Cueing effect | Total Fixation RM
. will vary by Duration, ANOVA
3 Cueing % . .
. scenario Fixation Count | (2-Way )
Scenario
Subjective
S visibility,
tive- . .
RQ Obje.:c 1\./e preference Preference, | Binomial
Subjective | . . e
4 . .| will align with Visibility test
relationship .
objective
measures

53 M3 A Y He

AL 2 x3 9 AR ] A= A ST 2= )
2= 670e] 231& sl o, 7 230l A4

HegA] o] 255 Akl =
33T Motion 2312 A o) gX] o] &4 |-2¢] AHA|
EA g o R g8k WAoo, i AdA = '
A How olEdtr] A AAH7E 100mm S1Fekar
(A_M), 31 BollA= RItiE 0 =2 o] 53al7] & A7)
100mm “F5-317(B_M), 3} Coll A= &t-2f 4] 87}
100mm “<58H=(C_M) 8] =2 do] AAYZ,. Color
0L AEA] - HaEHolE T 54 AR
m o2 RS A o7 FAsHE WA o= A A
U] 2(A_C,B C,C C) Bl FUsA 2-&33 )

T WA 5P Aye] 2 (Scenario)Z, H o] AH%]
o] Al 71A] =2 75l wel AT 3hH AE vk
A A A7} &2 Z 0 2 o]53d}= A Movement
toward user), 3} B HoAF & HAA] 7} HitjH o
Z o] &3 3 (Movement away from user), 3}H C&
A A& EH-251= 23 (Movement for detachment)

ot} Al Aluhe] @i= B 1913 AR el 8w, 5}

A WA SR gy
[e]

A, B AFell A sto] AliE whetrs AR, sha
C= A vhol| A] xpekS- vt r = Al o 2 st
3 A5 37HX 9F T84 G} A

vé_
T = T skeith AaE A S4e fls Al

2o o
=
9,
i
Mo
2
o,
>
)
=
1
o
o
=4
=
g
K
o
g
=4
-4
)
o

EASE A

A

RO R, ZF Aol A A A
2 3t 3Rkl Aol HeA] AO
AE = AHE SRR GYsHIth
A1 HA N334 A %21 Interval Durations Event2] A

B 57119 AlZHms) o2 e A|A] 3 H o) d%]
2 Fo7) L2V 488 AIHE on|Eh, ghol
2 wE Fo] LAE Uit oA #3590
Total Fixation Duration> ¥ 2]7d-%] AOI ol A #7147}
AAE BT F ATHms) o2 A &4 T 5 Hkeds)
W, Zto] 255 AogAd v 28 FEIeS vtk
t}. Al WA X321 Fixation Count= ¥ 2]°g-%] AOI W]o]|
A A G Al a1 o] FSlE HHE A S0 LA AP
& HebfH, gho]l 25 HoHA &2 Alde] o A &
obgha= o H| gtk

T Hrl AxEE A (Visibility) AE®
(Preference) = T3 33T A|Q1Ad-2 7+ sl A o]H
S 1A A=A g SEolH, AE e 7h
oA AEsh= g Aol digk S3o=, JIEF

£ &3l + A& EF Motion == Color & & A

£
I
fu
L)
P

Table 11 Experimental Variables

Type Variable Levels / Description
. Motion
Cueing Method
Color
Indep Movement toward user
S A
enden (Screen A)
. Movement away from user
t Scenario
(Screen B)
Movement for detachment
(Screen C)
Interval Time to first fixation on AOI
o Obj Duration (ms) after cue offset
pe ecti | Total Fixation |  Total fixation time within
dent :
nden ve | Duration (ms) AOI
Fixation Number of fixations within
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Count

AOI

Subj| Visibility First noticed cueing method

ecti

ve

Preference Preferred cueing method

Table 12 Stimulus of Each Variables

Screen Scenario Cueing Method
Movement Motion(A M)
toward user Color(A_C)
Movement away Motion(B_M)
from user Color(B_C)

Movement for
detachment

Motion(C_M)

Color(C CO)

Table 13 AOI and Event Setting

Image

Factors

Fixation Point
(Center of Screen)

AOI

(Whole Area of Interior
Component)

Event

(Fixation Point to First

Fixation)

2]
n
)
=)
ol
o2
oo
>
m
o =
[\
N

10 #2AE34253| =23 Hood Aoz, 2021

ko3|
&= At Al F4& 2130 Tobii Pro Spark O}O]Eﬂ
o] & 418 Tobii Pro Lab A2 E
ol 2839l D} B 24904 RUE]EYE
ZF A7 A e B o]
._Ld"‘l"/\] shaz, AR A7
S AR &

A gaaaortl Q42 s

671 &

ko3 [e)
= A=

At AR AR SAE 27 F AFEA b
& AAsIEE Axge] AN AlEEte] Az

5.5 AlZ QIEIR

ofo| EgjA 2 AR A FH Y-S A o2 =
St = AR, A 27 g o]%ur ARg-AFe] 5
A Q1A Ak dl SAI7F AR g Aol w
AR A o] E 3 AREAE oA Hor Y
12] 37 Fheli= 2pe] 7k EAN S 4= ek wheA]
A A5 JIERE AAske] A4 el
HE S8t AT Aas weketaat shlvk”
ANE = Z7EAF 1919 9F 204 8= om, Fxs)e
AeAE 7o APEAnt. A2 A AR
(Visibility) @} A1 & %= (Preference) 7 714 8912 -4
SIALE AR A Q) Q1A =AM E dpetetr] ff 7t
Aoz ZF A F Abd 4 H2(pre-wamning
signal) & o= & WA AA A=A} 1 olFrE A
SFolth e SRl F7hR, 2 Aol A o &

HAEE Aosh=xet 21 2AE T8t

Table 14 Interview Questions

Factors Questions

Which signal was more noticeable on the screen A?

‘What led you to that conclusion?

Visibili | Which signal was more noticeable on the screen B?

ty ‘What led you to that conclusion?

Which signal was more noticeable on the screen C?

‘What led you to that conclusion?

Which signal was more noticeable on the screen A?

What led you to that conclusion?

Prefere | Which signal was more noticeable on the screen B?

nee What led you to that conclusion?

Which signal was more noticeable on the screen C?

What led you to that conclusion?

31% AT= Helgx| & W) (Motion, Color)® 52t
AU 2(A, B, Ol 2 AREAF T2 HEE-& Al 7]
<4 WS (Interval Duration, Total Fixation Duration,
Fixation Count)E &3l &43}3it}. #4dd+= dHE=
HEAHE-2 (Repeated Measures ANOVA)S- AFE-319 01,
TEA 71 ¢19] A Greenhouse-Geisser =78 742 &
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57 RQL: 2T A0 E Fo| Y 20|

i WA o] Fa s 5o flEl Al 7] S5
Z=ol] tHall One-way Repeated Measures ANOVA 475
218 3ki et 41 237, Fixation Countel] AR &5 w2
o] 213} F & 377} LFERFTHE(L, 23) = 14.469, p = .001,

n2 = 386). Motion 2+&(M = 4.17, SD = 1.86)] Color 2t
UM = 3.15, SD = 1.80)°1| 1|3l F-J3HA ] w2 A4

A SlFE ekl o, 4t 2Fo]= 1.0143] Y thp =
001). &3 F7)+= & A0 ® YER K n? = .386), Motion
o] ARgALe] WHEA] F=o] LAof| HAA o R T §
A QS wol )

WA | Interval Duration®} Total Fixation Duration®l| 4]+
e Ao 'IOTQ] gk g3 A A g 4th Interval
Duration®] 7J-$- Motion &M = 0.061%)%} Color &3
(M= 0.049x) 1t Z}o] 7} A A 0= folahA] &3kom
(F(1, 23) = 1.776, p = .196), F & ZF °F 40~60ms2]
g w2 Fo] ¥z &%= HIth Total Fixation
Duration € A] Motion &#H (M =2.11%)%} Color & HM =
2.01%) b ol gk 2ol 7 QIAITHE(, 23) = 1452, p =
.240). o|= % oy Hhalo] 7] Fo] A £ Lol = F
o] A& A|Zrell M= AR G35 o X| vk whn A =
o] 2} s ol M= 2P sl vh= 2SO | gk

_{

Table 15 RM ANOVA Results by Cueing Method

Dependent Partial
Variable F df p 2 Result
Interval | o0 1 123y | 196 | 072 | s
Duration
Total
Fixation 1.452 (1,23) .240 .059 ns
Duration
Fixation

14.469 | (1,23) | .001* .386 *
Count

Note. *p <.001, ns = not significant

Table 16 Descriptive Statistics by Cueing Method

. Interval Total Fixation Fixation Count
Cueing Duration (ms) | Duration (ms)
Method
M (SD) M (SD) M (SD)
Color 49.00 (18.26) égéi’i) 3.15(1.798)
Motion 61.11 (51.93) é;gss'?) 4.17 (1.861)

5.8 RQ2: AlLfz|20] WE Fo| UL 210

Ayl el Fa3E 5387 $13] Total Fixation
Duration?} Fixation Count®l] T3] One-way Repeated
Measures ANOVA #29-2 21883}t RQ2= W=
o] 2 Alue] ol mbE X% 2o s’ o 2fo] & uf
otele= Zl& BAoR stu=E, &#1H4 vhe A3
Interval Durations 2ol A #|e]slict &4 A}
Fixation Countol| 4] A|U2] 2.2] f-2]3t =8 37} e},
CHE(Q2, 46) = 7.743, p = .001, n 2= .252). A}3-714 A3},
AU e C(EH-E, M = 4213]))7F Alvbe] 2 A( A
3k 1 , M=2.883])ell v]al F2]stAl o & 1*&
é g Bny ou:](p_ 012) }\]Ur,:q o B(H]—T;H 1—
M= 390Q) AA] Al & AEE‘rv«l SHAl 32 T:Hp
.028). Au2] @ B} C Holl= 21 8k 2ko] 7} g1 vHp
.780). o] HojAA] o] ex-zk EXI—O] = =2 73
o] njal AR-8-AFe] WhTA F=0] 81015 T Wol a3hs
olm gt

WHA | Total Fixation Duration®l A= AlUg] 2.2 72
3k g7 WA SR EUTHE(1.579, 36.306) = 0.466, p =
586, n2=.020). Al AlL2] 2 5 2F 2000ms F =] 5=
o A A7 Bl om, kel 2k Aol FAA 0.
2 §218H Ytk o= B2 fh wAgle]l A
7} R ol Gshis F Fo) Azke AAEA £4
22 A,

£H+

O

Table 17 RM ANOVA Results by Scenario

Dependent Partial
Variable F df p 2 Result
Total
Fixation 0.466 §é§gz’) .586 .020 ns
Duration ’
Fixation | - 203 | 5 46) | 001% | 252 *
Count

Note. aGreenhouse-Geisser correction applied. *p <.001, ns

= not significant

Table 18 Descriptive Statistics by Scenario

Total Fixation L
. Fixation Count
Scenario Duration (ms)
M (SD) M (SD)

AMovement | ) 8 619.98) | 2.88(1.812)

toward user)

B (Movement |15 7 475.73) 3.90 (1.806)
away from user)
C (Movement for

detachment) 2102.7 (537.29) 4.21 (2.069)
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Table 19 Post-hoc for Scenario (Bonferroni correction)

D\e;:zr;gle:t Comparison Di?eia;ce SE p | Result
Avs.B -1.021 0.361 | .028* *
Fg‘:ﬁ“ Avs.C | -1333 |0417].012¢| =
Bvs.C -0.313 0.271 | .780 ns
Note. *p<.05

5.9 RQ3: T AN AlL}2|20| 4528 =1t

e A Alueee] deAg aaE Asel]
23l Total Fixation Duration®} Fixation Countol] T3}
Two-way Repeated Measures ANOVA #-21-8- %1 3515t}
RQ3:= 7 8710 594 JHFaIhTE 4 v
2 3l2 2 RQ29} vlzk7FX| & Interval Duration= 27 of]
A ALstsiel. 4 A3, Total Fixation Duration(F(2,
46) = 3.039, p = .058)} Fixation Count(F(2, 46) = 3.077, p
=.056) 270l o 2hg Gt BAIH o2 254
22 Z o= YElRTE oivk, 7 S5 WS B pgko] .05
off ull-¢- A3 AAM = (p = .056~.058)S Ko HaF
e EASHE Aoz fdady. a9 27)= S5
© 2 YEPSTtH(n2=.117~.118).
SAE Gt FAACE FoskA gRomE,
Wlo] gk AlvteE| ek AIgle] A=Al W
i s 4=tk =, Motion ¢ &g
(Fixation Count 7]5°)2 BE Alug] Qo)A gz o=
FrAEH, 54 Alve] ol ARt G342]] Flo] obd&
AARERCE 3E 12 o B AU o] 23 T
EAEE AR Aot

0%

o

o
Lo

1
=

ol

Table 20 Interaction Effects of Cueing Method * Scenario

Dependent
Variable

Total
Fixation 3.039 | (2,46) .058 117 ns
Duration

F df p Partial n?| Result

Fixation

Coumt | 3077 | (2.46) | 056 | 118 ns

Note. ns = not significant

Table 21 Descriptive Statistics by Cueing Method X

Scenario

Sce ) Interval Total Fixation Fixation
nari Cueing Duration (ms) | Duration (ms) Count
Method
o
M (SD) M (SD) M (SD)

12 s=22pEa128E =22 H00H o, 2021

28
Color | 39.2(28.88) (2(3)? 13'2) 2.67 (1.761)
A .
. 2104.2
Motion | 42,9 (40.80) | (o o | 3.08(1.863)
Color | 60.0 (14.74) (iggsig) 3.54(1.719)
5 .
Motion | 82.1(83.98) (22‘1’27';) 4.25 (1.894)
1955.0
) Color | 479(11.79) | /%) | 3.25(2069)
Motion | 58.3 (39.08) (fégoéé) 5.17 (1.993)

510 RQ4: ZH2HA =Zz|9f Faha] QA U M
= 7te| A
2 AA 242 A2 =7 X|(Fixation Count 71%) <}
Ty o ® ®WAalE AQIA(Visibility) 1Fe] A= HF
o]t} RQ12] 4] A3, Motion ¢ ©] Color & el H]
3 el o 2o Ald 1 3eE faskolp =
001, n2=386) A= o2 ] g3}4) Fo] £ 57
S Bt} o]elgh kA gapado] ARgAle] =394 Q1
213 dXJsk=A] FRlskr] 98] 2 Alve| L E o] 3
HAE AT 4 Ao, Alvke] Qo] uhe) T34
AlQ1A o] ot siEle Bt AlyeE] e AdlA = 2
3] Color ¥H(63%)= A ATkl B gk 7kt
7} Motion ¥ (38%) Xt} koL, xpo|7t SAH o=
frof3hA] 2% Thp = .307). A1) 2. Bell A1 += Motion &
H(58%)= WA A3 Z7 A7 T ok ot A
o) &4 EATHp = .541). Al }] 2 Coll AW Motion 2
(75%)°] Color & (25%)H.t} 2l 3HA t] 352 A1
< H3tHp=.023).

ol# gt Ayli= RQl] A4 54 Ao} Fis o
2vk A5t} A4 0 5= Motion ¥H o] BE Ay
2] 2ol A LA A ] B2 Fixation Count= 7|53 o1}
(A A H+t: Motion 4.173] vs. Color 3.153], p =.001), 5
A A o1 ol A= AlkE] L. col A gE o] 8] 8F x}o] 7} <1
2= Atk 53] AluE] e AollA= A2 54 (Motion
3.083] vs. Color 2.673))3} F344 212](Motion 38% vs.
Color 63%)°] vt Waks Bo, s gypdo] vk
TAl FHA AR S E ASEA] 35 AR A
e Aol EAe] Bl wedo] = Ao w
A Al L AR % s
T@=3t 5210 2 Color & 9] W&+
EHAA A2 EAS 7FsAel 2
Z})T‘E 7H BAs)a gL AA o]

= R84
o] Ee14 Aol FHHoR

SuSHeR=4

il

_1

d
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5] 2tk RQ2eIA Alvhe] 2. 7} 71 B2 Fixation Count
£ 7153 AM=4213])3} LA eh= sfed o

Table 22 Visibility by Scenario

Scenario Motion Color p Result
A 9 (38%) | 15(63%) 307 ns
B 14 (58%) | 10 (42%) 541 ns
C 18 (75%) | 6 (25%) .023%* *

Note. N =24. *p <.05, ns = not significant.

Motion & (58%)°] thh =& /\4 £E.—§: E?iﬂ‘)r TI"/]
SFA] ka1(p = 541), AlUFE] L. BollA&= 23] Color
GH(58%) ] AZ =7} thad =3k ot JA] {-2J3HA] &

AhHp = .541). A2 2. CollA- = Motion &H(71%)°]
7P w2 A s Blom AAN 5] oS
HERH O Hp =.064), ol 715(a =.05)S S5t

A= Falnh A3 E BXE AQlA] ¥ (Table 14)9}
A RS W Itk Aluka] 2 AKX S Motion 58% vs.
Q1A]: Motion 38%), A2 2. B(A1%.: Motion 42% vs. 21
A]: Motion 58%), Al U2 2. C(A1Z: Motion 71% vs. 1A]:
Motion 75%)%, A S =9} AlQ1Ao] A= FAFSE ek
A vER oL

Az Ee} AR e AAEE A S A3, BE Al
2 oA wlg- =2 UXEE HATHp < .001). HA A
© 2 7270 SH24% x 3A U 2) F 6771(93%)N A ¢
A ARG S Asgeiar gdekith AlveE] e
ZE AYZL AoA 88%(21/24), AlHtE]l Q. BollA
100%(24/24), A2 2. Coll A 92%(22/24)2] U X]-&-5
of, B 21dol| A EAA o& ol o] = v W
Fozo] o) Folet= WEe F2F WA ARl
A E AAsh= 7 248 alo R 283k o
v gke), Alube] 2 A9l Coll A = 88~92%2] wll-¢- 3%
Ag& Bof, ARE A= AFhlo] A Q1IA|g UEls
3kal A& sk A &e] duE A YElgTh EL A $
o (7%)£L XJHXJ oz =7 H/& s ﬁq_ }\]O]}\é 94_04 1:]__
89S A3 e Bt 7|F o7 A Ao 7 UElgtt) o
£ E°], Motion &3S WA AR AT "2 A7}
= %‘% Zrolgl= o] f-E Color &HS AF AL},

Jo

A
=

> rlo o ox

whn
=T A

r

Color &5 WA JAAFAIRF "F-2]qlo] ] ApA 2~}
" O]Fr= Motion &S M5k A-9-Sirh 1e ) o]
gk A= A 9] 7%0l B3kl AlQ1Ad o] o] F
8727 8219 FIskith

Table 23 Preference by Scenario

Scenario Motion Color p Result
A 14 (58%) | 10 (42%) 541 ns
B 10 (42%) | 14 (58%) 541 ns
C 17 (71%) | 7 (29%) .064 ns

Note. N = 24. ns = not significant.

Table 24 Alignment between Preference and Visibility

Scenario | Matched Miﬁzatc M}?::;ed p Result
A 21(88%) | 3(13%) | 88% | <001* | *
24 (100%) | 0(0%) | 100% | <.001* *
C 22(92%) | 2(8%) 92% | <.001%* *
Overall | 67 (93%) | 5(7%) 93% | <.001%* *

Note. N=24. *p <.001

Al A EAE AREAE A5 g glo] Ak o
FHJA HASsIATE RQlIOlA Motion  ¢H
Fixation Countol| <] -2 3} ] Fd3to] gRlENor
(p=.001, n?= 386), A}-&-%
33 A sh=A] A8k
-3 (Table 15)9} 213844
H7rskeich Alve] R sl A2 gy o
FAE 2 r, Ave] 2 AolA = Motion 23 (58%)
o] Thi o HNF L2 Hylol} BEAH oz §ol514]
&k = .541). 324 © 2= Motion & o] o -
Fixation CountZ 7]5 A TFMotion 3.083] vs. Color
2.673)), o2& xfo] 7} FFRGH A= o] o X A] eFSkTh.

AlUg] @ Boll A= 23]8 Color € (58%)2] A3 =7}
Tk ko) A frofahA] FUTHp = .541). o)== 7
#5 SA Aot Awd] wekolth. AyAoR=
Motion &#Ho] ©] & Fixation CountE 7|5 3147t
(Motion 4.253] vs. Color 3.543]), AF-8-2}= Color ¥ H <
H X353l AEES B o] =2 Fixation Count”}
HHEA] M= o]o]x]#] ekom, et whe} th= 7] 3
AE T Ades AR AlUE] L Coll A = Motion &
A(71%)°] 7 w2 AT eSS B o FAA =59

Fol e eI = .064). o= 7AeHA 54 Avje}

_|>1
va
W
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’\] Ur\ﬂ 2 (Motion 5.173] vs. Color 3.25
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= 715 (a = .05 T Kok, SAA R &
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Fixation CountE 7| &3 X TH A A H 1 Motion 4.173]
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Table 25 Reasons for Preference by Cueing Method

Cueing Method Primary Reasons Frequency
Highly noticeable/visible 22
Effective at far distances 14
Motion Detectable during other 4
activities
Less straining 3
Color changes are clear 21
Color Appropriate for information 3
delivery/use

14 =23 00 A0S, 2021

Effective at close distances 7
Less distracting/disruptive )
to recognize

Note. Multiple responses possible (N = 24 x 3 scenarios =
41,

Color

72 total responses; Motion preference

preference =31)

6. =2| L AJARY

Hit 76.048 02 oFF 3 A8
Nom, 53] AR &ol(Q3, 4335} S5 8o
(Q10, 1.833)ellM 358 H7HE Wkof A|2=Flo] 23k o]
31 8 o] A58 ER1E 4 ATk el AALE-

o g YEeh, 720
ol AREA7} A = AR
7gho] E 8 3-& AJALSHTE 7]
3| 7)%50] 75.0%2] T S F
JE B3 =& 9

O_L,
tlo

0130
ox R

—

F

9% (Q1, 3.92%)=
n/\]__Q_ 7]_‘:‘3 " ]

hul

>

AElO Z
= 1:!———

*01]/\1—‘:—

"o

ol
-

tlo off
ng 1E M
2 % Ml
= trlo
g
— e
A SL

@

{

N
o

_);1_1{

w

>
Toop w0 o

_19L' I e

O >
%,

"ﬂﬂﬂ%ﬁﬂﬁ
"4 A8
Galiaanss
Al 74l
AR

uk= 71 g 7} 9l

b

il |o

=)
o rlr
gy

)
o
BN
1)
i

A
=

6.2 A& 2

olo|E g7 2] A3} Motion & ©] Color &3 thy]
Fixation Counto| A 2]l &2 3h& oM = 4.173]
vs. 3.153], p=.001, n2=.386) ¥H52 F=2] Lol 4 &
A AL gRlE = ARt} 184 Interval Duration®}
Total Fixation Duration®| A= 2]k 2}o]7} YER}R]|
oJ—o]_ iy] Zo] ﬁ;‘d— .5:.1:9,]_;7‘: Zo] ;(]5:. /\]ﬂ_ = 1_01]
A= g wAe] fARgE a7E Hol= o= LE
St SHEAE AR S| e A Q1A 1] &
AX)7F FEE A=, Al 2 AolA Motion &H ©]
2l

Be M 13 IR BT

&A= 2312 Color &§(63%)5 A 1] FekaL

Bkl o m, o)i= o] 2 A Foje) o] 21 A 14] 7he]
Y25 HojFEr] o]ef g dNS A S T
AR S Algehetl, 2213 2392 AR o4
3HA] Bl Alolo it &Aoo 7 Fols o] H|oin
2 o] FAkS of71ek = Sli= WHA, Color &2 9] 2]



FE2HF

BATA L] GBAT} T FIE ST
QTR Aol A Aol 2 melt) welA]
= Motion oh‘»ﬂ,] 71—;1]7(4 7-/] :z;'i} :_ET/\é
1, AEA Ll A= Color &l e] &3k Q1A 54 o]
o 2 JFokEc)
t& A= 25 AuE] o7 7HE
on Counts 7|53 OHM = 4.213], p =
Ate] @0 A2k Motion <kl o] kA &b

4 AR e A EYTHT5%, p = .023). B
REe 71 Bk T W9l SR e R o2d B

A A e BeA SAgdeleh: B o
Aol o e)zEalis Aee 1l vk, A48T o) 7}
2 FAAIU] . Al A TS eole] WAH A

WA 6 1E1SE AR e ol il

011‘

= 2ol = vl 38 DA E(93%)°] o
EM, A}%XP} HA A gk A S A Sk Aol A
ﬂElﬂl ﬂ‘ﬂﬂcﬂt} 1—5 %‘% A A A1 ] S
Nk ofuj el ARgA}F]
01: She HoEth 1H
o= "ol & =22
3, " AellA ﬁ#@”(mﬂ)ﬂ T2 AgE whA,
Color OE]—F'JU /\ai o] o Z= "}\HJ\L tﬂ§1r7]. uﬂih‘sbv(mﬁ) "
717k Aol A aapAn(73))o] T2 AF T o, A9t

Bapdo] 2 Aol JFL A E F2 29L&
o]&} ol

=

i

2L

[

20,

=

=

0,

o

N

s

lo

2

)

ot ox,
( :‘_]‘ r i

( rﬂ

oo O

e

to to o r2 oo My nE =
o Mo ok rlo fo
N ol of :Hl
>, :
oo
o>“
M
B
?o
Jz
m{n
rf
o
oy
03*
2

A oy
~
(o
kY

G X
My oX o o X

ko
N
)
0, of,
(o
s
)
-z
_L:
N
olf

o o
(& of

de o
N
fty
olf N
A
)
o
o3
09:,"
i,
i 2
;;
o
Ry

f
L off

3ol upe st o
M eE 3dAd 2=l
3 s} BeFS A
FgAke] ek o) selz}

ok
1
rlo
N
ME
1m

NI

A oft
o, ok
>,

2

2
P
N, &2

X‘j K'-?E
n{}h iy 4

o 4
ofth F10

olf
rlo
>~

N o
N

]
b1t

offl fr fz
s
R

ﬂd
off
i =

SN2 T e
2
of
i=)
u
:
b

ot
I offl
B
2
2k
X
_0|L
:E
l‘l
2
i

0 e >

=
)
ok
1
9,
fofs
i)
a2
o,
v

=5 T2 BRIl ATlE argsle] AA 5|
o gt} Tedlal o5 7Fs gk 52 el A= Color & ©]
A ool gaA o), Bdala v YAk ¢l
ZZ | A= Motion & o] 9] =M} X191 B9
A 923} Ao 7 el t) E3F Motion &2l-& 78]
ol A, Color &&-& Aol A EFo|nE HoHX
o)l $1ol) weh okl WA Helsjol Sk 55

v}

obdo] Fad 715 Gl M= o) H Fo] Eato]
7} 3k Motion &S, AH o] E-%4]9] vl Ao

o=
Az AHA7} & Al 1781z Color 29& AH8-3}
=7 o] Z] A -o—h;}

ok
_12 m
m (o}
N
2
E
X?L
Lol
Ko
~
>,
oo
A
_1
O
1
N
)
M g
rlo
N

SnE Wi, or4is) A 71w )
f2Fo] WA A 222 Q81 aL, 7] ARE- E3te) 23}

2)
T Ve A ERE A o] e o]
o

Y
o T

>~0}m

o

AT A g 2] o), 34,
B ALRE AU A A

z
-L
il
& a
O
g
=
~
T
1o
o
Lo
Fol'
B

SUEEN =N e
v
2 ©
o
i
ot
:?l_‘,
XN
o H
N
O—?L—"
R
=
o
5
o

Mo & ¥2
DA e
4
oL
o
N
it
iy
[o
l
-4
rﬁﬂ
)
olf
QL
K
o2

ooy ook o

L oo mE oy rE
o

il

o orlropot oo b D s
>
w O W o
>
>,
op
)
(o f
1
9
_E_l

1w W
)
y FUIO 2 i
oft ‘ﬁ‘ L
Ko} 1o,
o
T
=)
>,

. 2

Jo gk
=2
X2
L
A

Moo > 2 fob o ok o it

e 4
i
oo S

N
==
T
=

o 2
o ol
—

ok 1% oF

\
o
N
>
il
2
rO
off
o
rlr
Y,
18
=~

d
>
-
Oli} 3,34

2
24

fo o
9,

o &

m)‘

ol
o> |d

17} ) w4

]75[ /\}__Q_ UﬂFﬂ-_Q_ :z]_

= THem e dart ok

it 3

0@ rr
3

oo Ay Tom N ogo o
_10
23
Fl
9
2

{o
o)

(
Jo
odt

Transactions of the Korean Society of Automotive Engineers, Vol. 00, No. 0, 2021 15



House,

24§ - 248

b HepgA| ol &2l ol 8,2023.
B3} o] 2 HAFH o7 HEFP Lo 4) Hyundai Motor Company, Active

ole o1 woyE| 7 831 A https://www.youtube.com/watch?v=-21GkrqBLAo,

avpgat F 214 7k 72 el 2020.
A o)) 7} Qlth. B a7 Anr} 8k 8 5) Hyundai Motor Company, PnD Module,

https://www.youtube.com/watch?v=qw4WoSDbXD

B7E A7 B el s o] 22 Ak 3ol A AL 0.2022.
Ao AT Askehs Hl 7 x AR R 28 6) M. Maurer, J. C. Gerdes, B. Lenz and H. Winner,

= 7Itheeh "Effects of Autonomous Driving on the Vehicle

Concept," Autonomous Driving, pp.213-232,
Springer, 2016.
7) T. Kim, G. Lee, J. Hong and H. J. Suk, "Affective
Role of the Future Autonomous Vehicle Interior,"
Adjunct Proceedings of the 15th International
Conference on Automotive User Interfaces and
Interactive Vehicular Applications, pp.7-12, 2023.
8) K. C. Pak and E. C. Jeong, "A Study on the Direction
of Driver Experience Design in the Autonomous
Vehicle Environment in 2030," Proceedings of HCI
Vol.28, No.2,

Korea, pp.376-379, 2017.
Design Journal,
"Analysis and

7.2 A
9) J. Wu, S. Clark, A. Kennard, K. D. Hesseldahl and C.
Diels, "Design for Shared Driverless Vehicles of the

B oATE A A EWeM @A Ak WA
20307 THSHA 24 RS T o aEe] A, 4
el 2ahgla, Al
AR
&l K135l we} 2

4, eholZ 2Bkl o) TRk vt
B RR 372 98] BAH A o] Aok ) o
o A AAeNA G AFL B
Al 8 @AolM ddsiA 2 e, 2w, dr] T2 &
NS kA TR AolA AI7F At
G ATl A AAIGE Al ZHA] AlvkE] 2= ARSAE
7t ols T 38 o= e v vl EEs S
ZashA RPom, 7} Akelo.o] TR Mg Bz
3 el Wt AEH walel RESIT meb e e
F ATIIAE Al Qg =EE AL L 0 TPy o md D, Y. Joo,
A AE 2E ZdetaL o & Vnke.w ke 319 Categorization of Interior Activities for Interior
iR i Space Design of Fully Autonomous Vehicle Based
x| 2o 2 Motion} Colordl= 5 714 &3 wh2lat on Literature Review," Journal of HCI Society of
S Vst oy, o] 58 £33l dlojH = Holy Korea, Vol.13, No.2, pp.5-20, 2018.
7} 27} = U2 747} oAl afo] £t 7 AdS B s} 11) K. H. Song, "A Study on the Direction of Smart
2] TR A= AW Mobility Interior Space," Journal of the Korea
Institute of Spatial Design, pp.303-312, 2021.
_ 12) K. Koo, "A Study on Design Characteristic Elements
=7 of Purpose Built Vehicle (PBV) and Preference
o] AFE= 20253 = AFG EAIA L ! B Akd 7)< Based Vehicle (PBV)," Transactions of KSAE,
7NEFFAKEIT) AH] Aol oJsk Ay Vol.30, No.5, pp.379-390, 2022.
(20015218) 13) J. H. Lee and T. W. Park, "Sociocultural Factors
Affecting Interior Space Design of Fully
Autonomous Vehicles and Perception of Non-driv-
References ing Activities," Journal of Basic Design & Art,
. " . Vol.24, No.1, pp.259-276, 2023.
1) SAE International, "Taxonomy and Definitions for — »\ 'y "g 1 'S Boll and A. Schmidt, "Shifting Gears:
Terms Related to Driving Automation Systems for User Interfaces in the Age of Autonomous
Driving," IEEE Pervasive Computing, Vol.15, No.1,
pp.32-38, 2016.
15) T. Hecht, E. Darlagiannis and K. Bengler,
"Non-driving Related Activities in Automated
Driving—An Online Survey Investigating User
Needs," International Conference on Human
Systems Engineering and Design: Future Trends

On-Road Motor Vehicles," SAE J3016 202104,
2) K. Koo, "A Study on Design Factors of Purpose Built
in Mobility Service System,"

2021.
Transactions of KSAE, Vol.28, No.12, pp.865-874,

Vehicle (PBV)
2020.
3) Hyundai Motor Company, Mobile Living Space,
https://www.youtube.com/watch?v=HY GhruNONH

SHRAE2428E =22 Moo Hos, 2021

16



FE2HF

and Applications, pp.182-188, 2019.

16) Y. S. Park, "A Study on Mobility Furniture
Configuration for Proposing Segment Model of
Autonomous Vehicle," Journal of the Korea
Academia-Industrial Cooperation Society, Vol.23,
No.4, pp.370-376, 2022.

17) H. S. Pak and K. C. Pak, "Proposal of Design
Elements for Driving Mobility
Console  Convenience Device Using AHP
Analysis," Journal of Basic Design & Art, Vol.25,
No.6, pp.245-256, 2024.

18) K. H. Cho, J. Y. Lee, Y. K. Kim, J. S. Kim and K. C.
Park, "Development and Usability Evaluation of
PBV (Purpose Built Vehicle) Convenience Device
through Low-fidelity Prototype," Archives of
Design Research, Vol.17, No.4, pp.43-54, 2023.

19) Z00X, Robotaxi,
https://www.youtube.com/watch?v=pQVpjuh6tZY,
2020.

20) Jaguar Land Rover, Project Vector,
https://www.youtube.com/watch?v=GDfAC_nqiiY,
2020.

21) LG Electronics, LG Omnipod Concept,
https://live.lge.co.kr/2204-1g-omnipod/, 2022.

22) LG Electronics, LG Alphable Concept,
https://live.lge.co.kr/2401-Ig-alphable/, 2024.

23) Hyundai Mobis, M.Vision TO,
https://www.youtube.com/watch?v=CscyQKzV7A8
,2023.

24) Hyundai Mobis, M.Vision HI,
https://www.youtube.com/watch?v=o0bDvO{fRLg9A,
2023.

25) Hyundai Mobis, M.Vision X,
https://www.youtube.com/watch?v=xN850z3c3yQ,
2021.

26) Hyundai Motors, IONIQ Concept SEVEN,
https://www.youtube.com/watch?v=0ZInaADDJuM
,2021.

27) Audi, Urbansphere,
https://www.youtube.com/watch?v=sogwldbjW51&
t=518s, 2022.

28) Kia, PBYV,
https://www.youtube.com/watch?v=jvKj EHlwvo,
2024.

29) Holon, Holon
https://www.youtube.com/watch?v=nkSLeCJ{2Es,
2023.

30) Canoo, Vehicle,
https://www.behance.net/gal-
lery/179749955/Canoo-Lifestyle-Vehicle, 2023.

Autonomous

Mover,

Lifestyle

31) Toyota Motor Corporation, e-Palette Concept,
https://toyotatimes.jp/en/spotlights/1057.html, 2024.

32) Bosch, IoT Shuttle,
https://www.youtube.com/watch?v=nTVqZu6YD5k
,2019.

33) Yanfeng, XiM17,
https://www.youtube.com/watch?v=560w8cw1mé6o
,2017.

34) PIX, Robobus,
https://www.youtube.com/watch?v=iTp0Czgu3gg,
2022.

35) NIO, Eve,
https://www.youtube.com/watch?v=FzDv3Cq872Q,
2017.

36) Volkswagen, 1.D. BUZZ Concept,
https://www.youtube.com/watch?v=Chn4zNIH7¢Q,
2017.

37) Mercedes-Benz, F 015 Luxury in Motion,
https://www.youtube.com/watch?v=4aBxLMD8Qg
g, 2017.

38) Volvo, 360c Concept,
https://www.media.volvocars.com/glob-
al/en-gb/media/pres s-
releases/237020/volvo-cars-new-360c-autono-

Autonomous

mous-concept-reimagin-
ing-the-work-life-balance-and-the-future-of-cities,
2018.

39) Renault Group, EZ-GO Concept,
https://www.press.renault.co.uk/models/con-
cept-ez-go-2018, 2018.

40) Renault Group, EZ-Ultimo Concept,
https://www.youtube.com/watch?v=otmdZtBrl7c,
2021.

41) Cadillac, SocialSpace,
https://www.youtube.com/watch?v=VG3vl1cj8til,
2022.

42) Mercedes-Benz, Vision v,
https://www.youtube.com/watch?v=peuPOPIhAi4,
2025.

43) J. S. Kim, S. 1. Shin, H. S. Park and K. C. Park,
"Design Proposal of Portable Console for Extending

and Outside Fully
Autonomous Vehicles," Proceedings of Korean
Society of Design Science Conference, pp.14-15,
2024.

44) J. H. Cha, S. Y. Hwang, H. S. Park and K. C. Park,
"Design Proposal of Rail System for Variable
Arrangement of Interior Convenience Devices and
Furniture in Autonomous Vehicles," KSAE Annual
Conference Proceedings, pp.2584-2586, 2024.

User Experience Inside

Transactions of the Korean Society of Automotive Engineers, Vol. 00, No. 0, 2021 17



Olok
ny
o
Olok
[
Ok

Niedling and M. Oehl, "Evaluation of a Human—

Machine Interface for Motion Sickness Mitigation
Utilizing Anticipatory Ambient Light Cues in a
Realistic Automated Driving Setting," Information,

Vol.12, No.4, p.176, 2021.
57) A. El Jouhri, A. El Sharkawy, H. Paksoy, O. Youssif,
X. He, S. Kim and R. Happee, "The Influence of a
Color Themed HMI on Trust and Take-over

45) H. Serensen, D. Raptis, J. Kjeldskov and M. B.
Performance in Automated Vehicles," Frontiers in

Skov, "The 4C Framework: Principles of Interaction
in Digital Ecosystems," Proceedings of the 2014

Psychology, Vol.14, p.1128285, 2023.
58) C. Vater, "How Seclective Attention Affects the
Detection of Motion Changes with Peripheral
of

and Ubiquitous Computing, pp.87-97, 2014.
46) M. Kamargianni and M. Matyas, "The Business
Mobility-as-a-Service,"

of
Transportation Research Board, Vol.96, 2017.
47) IET(Institution of Engineering and Technology),
https://www.theiet.org/me-

ACM International Joint Conference on Pervasive
Ecosystem
Could Mobility as a Service Solve Our Transport

Vision in MOT," Heliyon, Vol.5, No.8, 2019.
59) J. D. Cosman and S. P. Vecera, "Attentional Capture

by Motion Onsets is Modulated by Perceptual
Load," Attention, Perception, & Psychophysics,
Journal

Vol.72, No.8, pp.2096-2105, 2010.
60) B. T. Carter and S. G. Luke, "Best Practices in Eye
International

Problems?,
48) G. Lyons, P. Hammond and K. Mackay, "The
Importance of User Perspective in the Evolution of
space,
Memory

dia/10451/could-mobility-as-a-serv-
MaaS," Transportation Research Part A: Policy and
living

ice-solve-our-transport-problems.pdf, 2019.
Tracking Research,”
Psychophysiology, Vol.155, pp.49-62, 2020.
61) T. Andry, "The Qualitative Analysis in Eye Tracking
Studies: Including Subjective Data Collection in an

3rd
Experimental Protocol," International Conference

as
and

Practice, Vol.121, pp.22-36, 2019.
Car
on Human-Computer Interaction, pp.335-346, 2019.
62) M. M. Ramey, A. P. Yonelinas and J. M. Henderson,
Unconscious
Processes,"

The
https://www.bosch.com/stories/the-car-as-3rd-liv-
"Conscious
Differentially Impact Attention: Eye Movements,
Search, and Recognition
63) Z. Guan, S. Lee, E. Cuddihy and J. Ramey, "The
Stimulated ~ Retrospective
Measured by Eye

49)  Bosch,
50) J. Brooke, "SUS-A Quick and Dirty Usability
Scale," Usability Evaluation in Industry, Vol.189,

Visual
Cognition, Vol.185, pp.71-82, 2019.
the
as

ing-space/, 2016.
51) J. Brooke, "SUS: A Retrospective," Journal of
Standards;

Validity  of
Think-aloud Method
Tracking," Proceedings of the SIGCHI Conference
in Computing Systems,

Vehicle
m
on Human Factors

No.194, pp.4-7, 1996.
Usability Studies, Vol.8, No.2, 2013.
Safety
pp.1253-1262, 2006.

52) National Highway Traffic Safety Administration,
s

Federal Motor
S
53) R. E. Llaneras, J. Salinger and C. A. Green, "Human

t

Power-Operated Window, Partition, and Roof Panel
e

S
https://www.federalregister.gov/d/04-20714, 2004.

y
Factors Issues Associated with Limited Ability
Autonomous Driving Systems: Drivers' Allocation
of Visual Attention to the Forward Roadway,"
Takeover

Driving Assessment Conference, Vol.7, No.2013,
University of lowa, 2013.
54) G. Huang, C. Steele, X. Zhang and B. J. Pitts,
"Multimodal Cue Combinations: A Possible
Approach to Designing In-vehicle
Requests  for  Semi-autonomous  Driving,"
Proceedings of the Human Factors and Ergonomics
Society = Annual  Meeting, Vol.63, No.l,
pp-1739-1743, 2019.
55) A. Locken, A. K. Frison, V. Fahn, D. Kreppold, M.
Gotz and A. Riener, "Increasing User Experience
and Trust in Automated Vehicles via an Ambient
Light Display," 22nd International Conference on

Human-Computer Interaction with Mobile Devices

and Services, pp.1-10, 2020.
56) R. Hainich, U. Drewitz, K. IThme, J. Lauermann, M.

S5 eE =22 AHooH AHo=, 2021

18



