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Abstract : This study proposed and evaluated 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 the highest preference (75.0 %). On the other hand, 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. Ultimately, the findings suggest alert modality should be context-dependent, balancing unconscious
attention capture with conscious user perception.

Key words : Autonomous vehicle(A2532P, In-vehicle device(H5 HSJAA]), Center console(AlE] &%), User
experience(AF2A} 7 #), Usability evaluation(A84 H7T1)
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Table 1 Research of autonomous vehicle interior

Author (s) Key findings
Proposed space design reflecting activity-specific
i1y | characteristics(leisure, work, and rest) and identified

high demand for leisure activities such as tea time,

Song

music listening, and sleeping.

Categorized PBV into purpose built (functional

applications) and preference based (emotional

needs). Analyzed design characteristics as platform-type

and complete vehicle-type forms

—_—— Categorized the interior activities into four types:
Jool® work & learning, home life & personal care, rest,

and hobby & social activities

Identified 3 user groups: active, introverted, and

stable types. Proposed differentiated interior space

design directions for each group

Koo'?

Lee &
Park'®

Table 2 Research of in-vehicle devices

Author (s) Key findings
Emphasized the importance of in-vehicle device user
Kun |experience in autonomous vehicles. Proposed the
etal."” |need for interior space redesign and new user
interface development
Analyzed user requirements for non-driving related
Hecht | activities (NDRAs). Confirmed strong correlation
etal.'” |between comfort factors such as table availability
and laptop use, work activities, and eating/drinking
Defined interior convenience devices as ‘Mobility
Park'® | Furniture’. Presented characteristics of convenience
devices according to various activities
Puls Physical accessibility and intuitive interface
Pak!? identified as top priority elements for autonomous
vehicle console design.
Classified FAV interior convenience devices into
Cho |personalized, cleanliness-related, and sharing &
etal'® |storage types. Confirmed positive impact through
Lo-Fi prototype evaluation
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Table 3 Case review of future mobility

No. Image | Name Interior feature
] : 700X, Cup holder, Phone
Robotaxi'? Charger, Control pad
Jaguar Land
2 Rover, Project Seats Motion
Vector™
' Seats Motion, Display,
LG electronics, N TR
3 ipod® Styler, Shoe Care,
Robot vacuum, Fridge
Seats Motion, Display,
4 LG electronics, B S:d 1({:m, : o
ri one
able™ = R
System
| Hyundai Mobis, )
5 Seats Mot
M. Vision To™ A on
Hyundai Mobis, < .
6 ts Mot Displ
M.Vision 20 | Seats Motion, Display
dai Mobi
7 ot K 2;)5’ Display, Center Console
M. Vision X
3 Hyundai, Seats Motion, Display,
Toniq Seven®™ | Desk, Side Table, Lamp
Audi, Seats Motion, Display,
9 Urbansphier 2 Center (;mso]e, water
dispenser
Seats Motion, Display,
10 Kia, PBVZY PR SR,
Center Console, Storage
1 Holon, Distl
Holon Mover™” G
Canoo, Lifestyle )
12 Vehicle® Storage, Side Panal
Toyota, 3
13 e-palette™” Foldable Seats, Display
Bosch
14 ’ Displ
10T Shuttle® i
eat tion, Displa;
2 vanFeng, S ‘SMO ion, Display,
15 XiMI1 7 Moving Console, Storage,
! Side Table, Cooler
16 PIX, Robobus™ Display
17 NIO, Eve™ Seats Motion, Side

Table, Storage
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Name Interior feature
Volkswagen, | Seats Motion, Display,
ID Buzz Moving Console,
Concept™® Storage, Cup holder

Mercedes
-Benz, FO15
Seats Motion, Display
Lixxury
in Motion®”
Convertible Seats,
Volvo, 360¢® | Desk, Storage, Display,
hanger
Renualt,
BZ:G6™ Phone Charger, hanger
Renualt, Seats Motion, Side
EZ-Ultimo*” Table, Lamp
| et e
S + 1 A1) tl
ocialSpace Holder
Mercedes Convertible Seats, Side
24 -Benz, Vision | Table, Storage, Display,
Ve Projector
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Fig. 1 Image of in vehicle device(console)
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Fig. 2 Image of moving mechanism
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Table 4 System of Interior component

Image Feature Motion
Imm::m v/
s Attachment

(console)

) Lateral
Moving cnedid

s mov ‘m

Rotation
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Table 5 Video for SUS

No. Video Function

Lateral movement

Rotation

Detachment / Attachment

Table 6 Questionnaire of SUS

Q1 |1 think that T would like to use this system frequently

Q2 |1 found the system unnecessarily complex

Q3 |1 thought the system was easy to use

T think that T would need the support of a technical person

Q& to be able to use this system

g 1 found the various functions in this system were well
Q integrated

Q6 |1 thought there was too much inconsistency in this system

1 would imagine that most people would learn to use this

7
Q system very quickly

Q8 |1 found the system very cumbersome to use

Q9 |1 felt very confident using the system

Q10 I needed to learn a lot of things before I could get going

with this system
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Table 7 Image for IDI

No. Image Function Scenario

Lateral mvement | Passing an iem

CE4Y - Y9I

ACCERTABLITY
RANGES
Sonr | E

ADJECTIVE
RATINGS maninsne  POOR iy

|.L.|.|.|.|.|.l(.l.|.|
0 10 2030405060?;)3;)90100

SUS Score

ID.[_E_EELA_I

kooo Snch.Em mmul

Fig. 3 Average sore of SUS

Table 9 Analysis rsults of SUS iems

2 Rotation Using as tble
3 Detzebment/ For otdoor uage
Attachment
Table 8 Interview questions
Factors Questions
This feature enables passing or receiving items
to/from passengers.
Lateral |What are your impressions of this feature?
mvement | (Positive/Neutral/Negetive)
‘What led you to that conclusion?
What other usage do you expect for this feature?
This feature allows modification to facilitate light
meal with passengers.
What are your impressions of this feature?
Rotation | (positive/Neutral/Negetive)

Ttem Type Mean SD & Bocd
oerall
Q1 Positive 3.92 0.88 +0.89
Q Negative 2.08 0.88 095
Q3 Positive 4.33 0.56 +1.30
Q4 | Negative 221 1.10 082
Qs Positive 4.13 0.54 +1.10
Q6 | Negative 1.88 0.85 115
Q7 Positive 4.00 0.88 +0.97
Q8 Negative 1.9 0.75 1.07
Q9 Positive 4.00 0.83 +0.97
Q10 | Negative 1.83 0.70 120
Overall - 3.03 - -

What led you to that conclusion?

What other usage do you expect for this feature?

This feature enables to carry out for activities
outside the vehicle, such as picnicking.
Detachment | What are your impressions of this feature?
/ Attachment | (Positive/Neutral/Negetive)

‘What led you to that conclusion?

‘What other usage do you expect for this feature?

How do you think the three features should be
operated?( Automatic/Manual /Hybrid)

Which feature do you think would be most suitable
for manual operation?

Operation | What led you to that conclusion?

mthod | When do you think the three functions should be
available for use?

(During safe driving conditions/Only when
stationary/Regardless of driving state)

What led you to that conclusion?

Additional | Please share any other thoughts or concerns you
fedback | have about this system.
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Neutral: 20.8%

Negative: 4.2%

Positive: 75.0%

Noutral: 33.3%

Positive: 54.2%

Magative 12.5%

Meutral: 33.3%

Positive: 45.8%

Negative: 208%

Fig. 4 Preference ratio of each function
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2 Ajkslar, H2E# o] A4d(Color) ¢HIe| B
£ olo] E&|7](Eye-Tracking) 7] & &-3) v] 1L & 7}s}aL
2} gt ofe] E 72 w2 &2} Al 91XE AA
o g FAS A A Fof &g AFsteles W
Eolt}. Alte] £ nYE AokE AT T4
(Fovea) 7} vl-9- Zto}, ¥4 & & &3] B7| §13]
AE g 3FoE F3 Aok 3. o2 F v 3¢
2 =17 317 (Fixation) ¥} X=°KSaccade) 22 -5 =1,
1A 54 AAE A Al ARE A Eshe 7]
Zrolar, ok 3 A ANA tE DA LR Al4de]
w2 A o] Fdh= £ ALY ojH Y £ &3
A2 A el 5 ARE vkgsinz, olo|EgF &
3l F5Ae] Fo7t ojde A JFEHEAE AR
AHog 54T T Ut

52 g AR

£ AT A9 £ &2 Y(Motion)T} t] =
Edlo]l A W3l ColonE &-83 <4¥ W] ad9E
Hlas}ar, o] 23k &7t Alve] 2o wet o2 A Fat
A getelr] A8 vhee] A7 RS A4

RQI & WA o ma} ARRAFe] F2] ukg-¢ 2}o]
7} A=A el Aotk 4% 2 2 Motiond} Color
er o] AREAFe] F29 23 B f A v 2= FEFE A
7HA] FE Al A vl alstarz) gk, o) & 18l Al 71
7Hd-& 44531tk WA Interval duration®ll 4] x}o]7} §1
=4], t}8-© & Total fixation durationol]A] z}e]7} gl
Z], uFA] 9t © & Fixation countol| 4] 2}o] & Kol == 4]
gt ol & Fall EulF sl Al A Wst 5
olw ogl vhAlo] Algz}e] Fo)E ] aRHoE ¥&
8lal A 5hH=A] getgit).

RQ2:= He A 9] 2 Alve] 2o we} AREALE]
9] ¥hgol zto]7t A=A Flsh= Aotk Al 7HA] Al
el (&AW oF, W) W o], EH-2hellA
Abgzte]l S=o] #jeo] Interval duration, Total fixation
duration, Fixation count Z}Z}ol| A o] @ 7] t}2 7] Yeh}
A AFstaAl gt o) & S8l AgA e F2 79
o] ALgR}e] F9] vt u|X| & FIE Heldd F gl
], AUl 2F F-2l Aol 7} HaE A AR S
B3 TAA Q] ZpolE E]letaith

RQ3E €1 Wale] g7} Alve] el we} th2 A
YehJ=R), & 4538 adrt X8R A5
Ao|t}. o] & 3 Motion &Ho| ZE F3elA E7}4

822 AASABEL E=RY AB4A ATE, 2026

AA F2 54 AU AT &b AR getatarzt
g dezg a2l 3 Ay, ST as 248
T3l ZF AluE] 20014 F G A 3 FAHRA Aol
gt} o= ©d] AAHQ 2ol & do] ojd 35
dA A 2F<le axrt SdstE =R A A
23 TR ATL T Ik

RQ4= A ¥HA AAdFH dlolefe) a4 14 | A
3% 3] #AE veotslr] 8] AN e, 7A41A
o= Al 7HA] BAE AFA ek AA, AR o=
S48 F9 vkgo] AAE FHAH oz WA AR
Bar Bk G dxjsh=A] 17 A, AHSA
7h Az sk glo] WA AR L dAsk=A £
2%t AlA, AR A S 3 g o] AdH o2 g3
A HAF o)E T3l AWH e FuE
A R A% 7] LAY S mefslar, xRl 4§ A
EAR48H AYE =2 T U

Table 10 Research questions and statistical methods

X Dependent | Statistical
R F
Q ocus Hypothesis variables method
Motion and Interval
Main effect | color cues will duration, RM
RQI | of cueing differ in Total fixation | ANOVA
method attention duration, (1-Way)
responses Fixation count
Ao Total fixati RM
o
Main effect | responses will ais
RQ2 of S io | differ acro duration, ANOVA
Ccenarl
4S9 1 Fixation count | (1-Way)
scenarios
Interactio
ﬁ';t ;fn Cueing effect | Total fixation RM
L=
RQ3( _ . | willvayby duration, | ANOVA
1
ng‘ scenario Fixation count | (2-Way)
scenario
Subjective
‘sibili
Objective- visibility, ‘ o
L preference will | Preference, Binomial
RQ4 | subjective e Visibili taat
1 Wl 151 1 5]
relationship gn ‘ ty
objective
measures

53 48 dA A

YL 2 %3 AU AR 8 ZE 37t
A= 6719 £21& A on, 24 224 AdFH
IR R i 2 i i p= i e e

A HA SHPAFE 49 ¥2)(Cueing method) 2.2,
e o] 2HFS A gl 7 7] WA S vl
3}k Motion 221 W29 B3 F32¢) AHA|
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E A g§o= g88t= o M AdAEE
A o2 olFstr] A AH7F 100 mm &F7Ekar
(A M), 311 BollA = RHFCZE o]Fsl7| A A7t
100 mm 8B M), SHH CollA= -3 A aFF-
7} 100 mm 53H=(C_ M) o8] &2glo] gy,
Color 2712 HYAA| A H2Z ol & T3l 52 A
Zg BAYo R ARE HAo0F FAlE= WAoR
Al AU 2(A_C, B_C, C_C) EFllA T2 =83l
At

5 94 58W4E AlUe] 9 (Scenario) =, WAz
o] Al 7HA] F8 7155l upe} T3kt 3hH AR v
H A7} §EA HOoZ o] Fdh= 43 (Movement
toward user), 31'H B ©5 At & He| A 7F lH e
2 o]F38l= 43K (Movement away from user), 3HH C=
Ao A & ©H-25H= A SHMovement for detachment)
ol Al Al B 1903 Al A =, 3
A A, BE &l A ste] AU E vlelis A4, sHd
CE a1 Bl A A4S vt = Al H o2 A8l

TEHEUSE ARH S A B3 FHH HoHA
® 27HAE FAsGH. 24848 A E AL 18 AlA
7 dlo] ¥ ¥4 2] AOI(Area of Interest) 2} Event 7-7+2-
A ojatdth AOIE= ZF M Tl 91x & He=]
AL ALzt oz A A on, Hel x| L9} g
o] EAHE A "=Fdolg E¥EF LA
t}. Events F71Abe] Fo] £ A1H S 5437 A%
AIRETREe 2 ZF Aol A GAIH AA A S AR
2 3t 1A AlAl o] B ACI HHE HE 3L
A= EAAE TEZ ZsIih

A WA 233 X E2] Interval duration Event®] A|
ZH-H FE7HA 9] AlHms) o2 4 AlA] 5 He A
2 F7t 2&E77HA] 288 AREE 91§, Fo]
4% wE Fo] 38 Yehdo, F A xS
Total fixation duration-> A 2]7%%] AOI Well A 7FA7k
AAE AR F AT ms) 02 A E2 FoE vkeds)
H, 3to] S5 WA 9 28 FEAS v
o} Ml A A #Q] Fixation count= ¥ 2]%2] AOI ]e]]
A DABR A A e] FIFE N Fo| 33 Aw
& YehiH, gho] S5 HHR|Z Aldo] ¥ A5+ &
otgka-& om|gtth

FEH F7t AEE A(Visibility) Tt HEE
(Preference) = 33ttt Al91/32 7t st A oH
A& dA JAAPE=A o 3t S, Hees 7t
st A HEsts g9 Wad did SHeE, AEH
£ 53l 5 A&E EF Motion &=+ Color 5 3PS A
3laL 71 o] -8 HIl=S 3tk

Table 11 Experimental variables

Type Variable Levels / Description
Motion
Cueing method
Color
Movement toward user
Indepe- (Screen A)
ndent - Movement away from user
(Screen B)
Movement for detachment
(Screen C)
Interval Time to first fixation on
duration (ms) AOI after cue offset
Objective Toti]‘fixaﬁon Total fixation time within
dent Fisiti ot Number of fixations within
AOI
o Visibility | First noticed cueing method
Subjective -
Preference Preferred cueing method
Table 12 Stimulus of each variables
Screen Scenario Cueing method
A Movement Moo M)
toward user Color (A_C)
B Movement away Motion (B M)
from user Color (B_C)
C Movement for MoptoAC M)
detachment Color (C_C)
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)
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d=d - 249 - 421

54 AY g3 A 3

AL ZUE 3HA o]2]9] Alido] abghd g7
APl ek AlA F2-& 913 Tobii Pro Spark o}o] E &)
HE AHE3H 2H, dlo]E] £4]-2 Tobii Pro Lab 2ZE
dojE E8sick I7HAE 24912 BEUHZEE 60
em Aol 2Aakivt. 2} FA7iAb= i A u o)A

T 5 L A 22N FAIBLAL, A A A 12
F A=Fo] 522 AAEHE BAE AR F 67 93
222 < A S AR e, 44 5% FAE st
Rk FA7AEAE “GAA &A F AHEA s
AAskEPE H A AT AlFgete] Adzele A]
A AU E st

55 ARE QUE|R

olo| EZAH L AREALS] Al AU S AFEHOE S
AE 5 JAE Al B 27 AR o] fut ARg AR F
A Q12& el o HAI7E k) H A ol
29 2532 A olF3 AR} oA A o= 7)o
3k Q1A HA ol zbel7 EAE 5 ATES whebA
olo|EZA AE AF A FE AAte] A4H dlo
HE F38a AHAF2 2398 Bostazl su®
UEFHE 7FAHATD 202 L 5o, +Z23H4

AEAE 7|Me g JPHAT. dES AA AU
(Visibility)?} 41 & %= (Preference) 7 7}A] 8512 4]
3Hth A4S ATBAR] 1A FA1E Hetshr] 9%

o= 7z} AFAA F AR °"‘ﬁ] 1] (Pre-waming
signal) & ©1= A& WA AAAERS} 1 o] HE AE
St s e F8AR 7R, ZF A A ] ofE &

56 A48 2 24 i

2 A= Hex 4 kA (Motion, Color) ) 52}
AlUE] (A, B, O)oll W& AR 529 HEg-& Al 71HA|
F2-¥ <9 (Interval  duration, Total fixation Duration,
Fixation count)Z 53] 241519t} E4]o= viE=4
F4HEA(Repeated Measures ANOVA)S- ARE-351%] 2.1,
T84 714 918 A] Greenhouse-Geisser 4 a4t 2
st FolFe o =052 AAES I, AL
Bonferroni <4 & &3l 2 Al3}31 T

57 RQL: 2 Ao o} Fo| Bk 20|

o9 o] FaARE AFs] A8 Al 7HA] F5
<ol o3l One-way repeated measures ANOVA =212 71
a3}tk 24 A3} Fixation countol] A7k &) 12| o]
Fro) 3 a7 VERETHE(, 23) = 14.469, p = 001, 112
= .386). Motion ¢HM = 4.17, SD = 1.86)°] Color &%
(M = 3.15, SD = 1.80)°l] B] 3} f-2]5}A o] B AJH 2
g S st en, F Zel= 1.0143]tkp =
.001). 23 F7]= & A2 YER n? = .386), Motion
dio] AR HHR A Fo] o] AAHoR o] &
A& BejFrh

HHH | Interval duration®} Total fixation duration®l] A=
o WA ok aavh HHEA g9kt Interval
duration®] 74§~ Motion &H(M = 0.0613=)7} Color &%
M = 0.049%) 7t 2po)| 7t BAIA o2 f-2]81A] &ghon
(F(1, 23) = 1.776, p = .196), 7 &¥ E5F °F 40~60 ms2]
ufl-$- W S EF 55 BeIth Total fixation
duration < A] Motion &-(M = 2.11 %)%} Color & H(M =

HAEE d5deX 9 1 2AE Hesi 201%) 3+ 2@ 27t AATHE(, 23) = 1452, p =
240), o1 ¥ % WAo] 7] Fo) TR S0} E F
Table 14 Interview questions 9] R & AIZH A= FARRE E7H8 HolA|gk nhgz] 5=
= - o] 2 sl A= 2pdstd = Ae ovidth
actors Questions
Which signal was more noticeable on the screen A?
What led you to that conclusion? Table 15RM ANOVA results by cllelng mEthDd
Which signal was more noticeable on the screen B? :
Visibility = Depencedt; | g df g | e
‘What led you to that conclusion? variable n?
Which signal was more noticeable on the screen C? Titerval
2 : 1.776 | (1,23) 196 072 ns
What led you to that conclusion? duration
‘Which signal was more noticeable on the screen A? )
‘What led you to that conclusion? T ﬁ)fat]m 1452 | (1,23) | .240 .059 ns
duration
Which signal was more noticeable on the screen B?
Preference What led to that lusion? Fixati
youto conclusion? ixation 14.469 | (1,23) | .001* 386 i
Which signal was more noticeable on the screen C? count
‘What led you to that conclusion? Note. *p <.001, ns = not significant
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Table 16 Descriptive statistics by cueing method

; Interval Total fixation Ficat :
ixation coun
Cosmig duration (ms) | duration (ms)
method
M (SD) M (SD) M (SD)
Color | 49.00(1826) [2013.9(548.14) | 3.15(1.798)
Motion 61.11(51.93) |2105.6 (528.51) | 4.17(1.861)

58 RQ2: A|lL}2|20|| TE Fo| Bk 20|

Al ee] FEIE HAEE] 98] Total fixation
duration®} Fixation count®] T3] One-way repeated
measures ANOVA 48 1 33}30 0k RQ2= A2 FA|
o] T2 Alyg] 2.0 1 &3 S e 2| xpo] & 1}
otels Ae HFHoE slE=E, ¢ ¥hg AES
Interval duration> =AjollA] A &fsigict. &4 A3,
Fixation count®ll 4] Alvhe] @ o] f-o] gt F=a 77} Veksk
tHF(2, 46) = 7.743, p = .001, n2 = 252). AF3-AA A3},
AluvE]l e Cc(E-3H M = 4.213])7F AluE L A(RSA

Table 17 RM ANOVA results by scenario

Dependent Partial
F df Result
variable P n? oSt
Total fixation (1.579,
0.466 58 | .020
duration 36.306) "
Fixation count | 7.743 | (2,46) | .001* | .252 *

Note. aGreenhouse-Geisser correction applied. *p < .001, ns = not significant

Table 18 Descriptive statistics by scenario

W3 o]F, M =2.883])0l] ]3] FofshA o] B2 Al 1L
A SIFE How(p = 012), AL B W3 o]
&, M=3903]) GA] Alve] 2 AR fr2J8HAl =3 THp =
.028). AU Q. B9} C zHoll= {97k o) 7t (il thp =
.780). ©]= HFR o] @& F2o] & 53 {3l
H] &) ARg-}be] WHEA 0] 1S ] Wo] 273 9]
] gk},

HHH | Total fixation duration®l] 4] &= Al v}2] 2.¢] 72l
a7t BAEA] G ATHF(1.579, 36.306) = 0.466, p =
.586, n2=.020). Al Al&] & E5 2F 2000 ms A =2] F
o] A& ARFE B on, A L 2k alelE FAA L
2 frojstA &kt ol= 52 K33 BASle] AREAL
7t B ZR o &l F T AR GAEA FA
& A R

59 RQ3: 2 AW AlL2|20] 4T &}

&5 AT Al e Feg aE AFEH]
2)5] Total fixation duration®} Fixation count®] tH&]
Two-way repeated measures ANOVA £-4]& 21833} c}
RQ3E Z 8918 593 JHFaH|e 24 e
2 322 RQ29} vl7HA| £ Interval durationS 2] ]|
A A2 &}t £4] A3}, Total fixation duration(F(2, 46) =
3.039, p = .058)¥} Fixation count(F(2, 46) = 3.077, p =
056) 25X 4328 aayl BAZCE FskA
2 Ao el gut, F FE5H S 25 pgke] .05
of w9 AT AL FF(p = .056~.058)2 B FE
AL EAFE Aoz add. &9 A7) S FF
© 2 YEPFTH n2=.117~.118).

Total fixation o ) Ao g a7t TAACE oA Ekoern=,
A ixation coun - g N .
Scenario duration (ms) okg] vkAlo] § o= Alvte] 2.9 ARl o] YiE A
M (SD) M (SD) Epdtiar sjA e 4= QI =, Motion €H 2] &9
AM t ixati 7182 BE AU ddA kA e
Octeee 2062.8 (619.98) 2.88(1.812) (Finationcount Z/%°) AR SASSE
toward user) FA =, 54 Ao g 3442 Aol old&
B(M;mm MY 20137 (475.73) 3.90 (1.806) AAFRESE Table 1232 ¥ B413k A 2] 2.8 230 7]
om user) = TAFE AAEE Aol
CMovement for | ) 7 537.29) 421 (2.069)
detachment) ; : :
Table 20 Interaction effects of cueing method x scenario
Table 19 Post-hoc for scenario (bonferroni correction) Dependent F df P Partial Result
variable n?
Dependent Mean
nden Comparison | ... SE p | Result Total
variable erence fixation | 3.039 | (2,46) | 058 | .17 ns
) Avs. B -1.021 0.361 | .028* » duration
el I 1333 | 0417 [o12¢| * Fixation
count 3.077 (2, 46) 056 118 ns
Bvs. C -0.313 0271 | .780 ns count
Note. *p < .05 Note. ns = not significant
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Table 21 Descriptive statistics by cueing method x scenario

Table 22 Visibility by scenario

Total fixation Fixation
duration (ms) | duration (ms) count

. Interval
Cueing

Scenario setiod

M (SD) M (SD) M (SD)

Color | 39.2(28.88) | 2021.3 (631.38) [2.67 (1.761)

Motion | 42.9 (40.80) | 2104.2 (609.38) | 3.08 (1.863)

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%* *

Color | 60.0 (14.74) | 2065.4 (423.10) [3.54(1.719)

Motion | 82.1 (83.98) | 1962.1 (521.75) | 4.25 (1.894)

Color | 47.9(11.79) | 1955.0(57039) |3.25 (2.069)

Motion | 583 (39.08) | 2250.4 (457.42) | 5.17 (1.993)

510 RQ4: ZYTY 2|l £ QA I HET
Zio| 2|

A AA 42 734 54 X|(Fixation count 7]5)2}
FHH o= By AQ1A(Visibility) 7He] YA & AF
o]t} RQ12] £4] A7}, Motion & ©] Color ¢&del H]
8 felsiAl o B Al 1A S5E fdstddp =
001, n?=.386) Z1TH o2 ] ARHQ] 72| £ 5Y
< o) o3 AWA Fapdo] ARgate] 4 9
A3 A=A #R18H7] 8 zH Alve| e E = o3
AAL AAEA B4 A3, Ave] e uet F83
AlQ1A o] AFelgt HEl S Wtk AluE]e AdAE <
32 Color ¢#H(63 %)< WA JA ok Baigk 37
27} Motion 2538 %) K.t} 9k o), xpo] 7} A1 A o
=2 {284 &k thp =.307). AlLE] L. Bell A1 Motion
S (58 %) WA AR 7 A7 b2 Boko) oA
2184 Ath(p = .541). AlHE].2. Coll A1 ¥k Motion &
(75 %)°] Color 2§25 %) Rt} F-2l8H o %2 A¢)
’3& BAHp=.023).

o] 3 Ax= RQIS AWH &4 Ao}l FEAH
2uk X3}t APA 0 2= Motion o] ZE AL}
2] 2ol A L= A ] B2 Fixation contE 7|53 o}
(A H7#: Motion 4.173] vs. Color 3.153], p = .001), 5
4 A1l A Alde] L. Coll A RE o] 21t 2}o] 7} <]
A=t 53] AU Q. Aol A= 2131A 74 (Motion
3.082] vs. Color 2.673])7} 34 <12](Motion 38 % vs.
Color 63 %)°] AWt W3Ee 1o, @A aapdo] vt
A F30E ARG o Z AR -2 AARI Al
el o atole F3ke] BEREe) B0 e Ao
At AlYEl e AESA BE olF)E ABE o)1
<=3t 520 2 Color & 9] P& A4 Wyl o F
=824 JAEAE 7FeAdol ) Alvele. e
e M B3k 6| g3 202, Motion &
o] E¥7 A Y] FHHLEZE g% TR 2A

5] ek RQ2elA Aluvte] 2. C7F 71 <2 Fixation count

826 AASABLL E=RY A4A ATE, 2026

Note. N = 24. *p < .05, ns = not significant.
g 7|53 2lM =4.213])3} A X)shH= otk

FAA £4E2 ALgA7 olH ¢S A E e, o]
g A57t AA 1A% S dXsHeA AFE
HA ZH Ao EE HE e BXE QI3 & HA353H
Tt WA QA7 Llo] A= AR FE B4
stk &4 A, BEE AV eolA BAHLE 179
g AS % Zol7} YeA] @34t AU L AddAE
Motion € H(58 %)°] b 2 HEEE B o {9
&4 eF9kal(p = .541), AHHE]) L BollA = 232 Color
) (58 %)2] MFT =7} thAh Eko) A fol81A) &
ATHp = .541). AlHE]L. CollA1= Motion €§(71 %)°]
M 2 HA3EE H3lon AL 54 o8 E
YR O W (p = .064), 7o FF 7I5(a = 05)& 5539}
A Eslan. Ass BEXE A9l B ¥(Table 14)9}
frARRE HEg Bl Alue] 2 A(ME: Motion 58 %
vs. 91#]: Motion 38 %), A1) 2. B(A1Z.: Motion 42 %
vs. 91A]: Motion 58 %), Al 12]. 2. C(41E: Motion 71 %
vs. $1#]: Motion 75 %)=, A& =9 A9l o] diA =
ARl W & e

AZES} AR A EE #43 A, ZE Al
2| eolA] v §- & A EE HATHp < .001). AAH
° 2 7271 SH4% x 3AU4E L) F 677093 %)l A A
A A G & AE3rha etk AlYEl o8 s
E AU L AdlA] 88 %(21/24), AHE]L. BOlA] 100 %
(24/24), A1) 2. CollA] 92 %(22/24)9] LA &S Ko,
B2E 27494 SAFSE Fosksit) o] vt W3t
o 29] o]Foll: WEI T3 WA A1l A
SEE AR 7P AY T e91o =2 RS 9n
g} Al ] 2 A9 Coll A = 88~92 %2] Hl $- 2 X
&& B, AR A4lo] B A QAR EH-E A1F3)
3 AEsHe Aol d#EA et BEYEX|E 570
SHT W= F3H o= B4 A3, ARl 99 &
228 M3 % B 7|Fo 2 e Aoz el ¢
£ £°], Motion ¥ & WA QA At “A4 HAslr}
o A#Frolgl = o) =Z Color €HE H5sAU,
Color &H-& AA AAFA 7“2 Qo] o] AA2Y
= o|f= Motion ¢HE A58 453k 12y
ol# gt Alell= A 9] 7 %oll Eaet, Al9ldo] A3k
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Table 23 Preference by senario

Table 25 Reasons for preference by cueing method

Scenario Motion Color p Result Cueing method Primary reasons Frequency
A 14 (58%) | 10 (42 %) 541 ns Highly noticeable/visible 22
B 10 (42%) | 14 (58 %) 541 ns Moti Effective at far distances 14
ion
& 17(71%) | 7(29%) 064 ns Detectable during other activities 4
Note. N = 24. ns = not significant. Less straining
Color changes are clear 21
Table 24 Alignment between peference and vsibility Appropriate for information g
delivery/use
i Mismat- | Matched Color - b4 :
Scenario | Matched aisd e p Result Effective at close distances 7
A 21(88%) |3(13%) | 88% ~001* . Less dxshactmgffhsrl.qatwe to 5
recognize
B 24 (100 %) | 0(0 %) 100 % <.001* » - - -
Note. Multiple responses possible (N = 24 = 3 scenarios = 72 total responses;
C 22 (92 %) 2 (8 %) 92 % <.001* * Motion preference = 41, Color preference = 31)
Overall | 67(93%) | 5(7 %) 93 % <.001* *

Note. N =24. *p < .001

o] 8 A4 agIE g1tk

Al AR £4L AMRAL A5 3 gio] AuH o
A2 ZF38191 ). RQIIA] Motion ¢#©] Fixation
cuntol| A fro]sHAl E3e] FERIEHASEZ(p = .001,
n?=.386), AL&AF A S =7} o] 2%k A g apd et o
A=Al BT ZF Alue] 98 A S 7 ¥ (Table
15)¢ 2A#A 54 AaE v wste] X4 H7ksHA
o AUl eEE As el AR gade] BAE A
HRH, AvhE] 2 Ao A= Motion € (58 %)°] thas =
2 A3 EE Bl oy FAZFCE #2lsHA] &#dthp =
541). MPAH S Z = Motion o] ¥ B2 Fixation
countE 7] 531 A THMotion 3.08%] vs. Color 2.673]), ©|
23k 2o 7F 53 HE 2 o] x| A gt AlyE] e
BOll M= 2.3]¥ Color &H(58 %)2] A2 E=7} thas 359k
O} AA] f7-2J8tA] A THp = .541). o]= AWE FA
ZAxtel Anbd] Whgkolr). A4 0 2= Motion € 0|
] -2 Fixation count® 715 304 THMotion 4.253] vs.
Color 3.543]), AF&21= Color €2 ¥ A&sl= A
< B3t} o] - Fixation count’} HE=A] A $ 2 0]
R gkom, et upet 2 A A E T US4
Abghe}. Alube] @ Coll A= Motion 2¥(71 %)°] 7HE 3=
2 AZEE Bon AAE 759 Fe8 S vE
THp = 064). ol = 284 S Ao} X eh= w3
=, Motion &% ©] 7} B-2 Fixation cuntE 7] 5-g+ AL
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