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[Abstract]

With the recent development of automated driving technology, automobiles are being reborn as a new service space that
connects regions, people, and objects from the concept of simple movement. Currently, low speed automated shuttles are attracting
attention as a new method to solve urban transportation problems; however, so far, the use of space services as transportation
methods is rare. Therefore, this paper proposes an automated driving live studio service and conducts a usability evaluation on 20
people to verify the validity of this service. For the usability evaluation, an experiment environment is established in the same
condition as the system adopted to the automated shuttle, and heuristic-based surveys and interviews are conducted. The analysis
results showed interest and high satisfaction when using the service but demonstrated the lowest score in voice and gesture-based
interactions. Through the interviews, we successfully understood the user needs for service differentiation and determined the

direction of improvement.
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Table 1. System configuration main equipment

ltem AEmUEELET | Specifications
Model Name
e Screen size: 123 cm
e Screen ratio: 16:9
Digital LG Electronics | » Default resolution: 1920 x 1080
, Co., Ltd / (FHD, WRGB)
Signage 49XE4F |+ Light and dark ratio: 1,300:1
* Response speed: Type. 8 ms
(G to GBW)
Gesture StereolLabs / |* Resolution: 2208x1242 @15fps
Camera ZED Mini . FleJd of VIEWOZ Max. 90° (H) x
Camera 60° (V) x 100° (D)
External Stereolabs / Rlesolutionil 2298x1 242 @01 5fps
Camera 7ED 21 FleJd of Vle\:v. Max.110°(H) x
70°(V) x 120°(D)
. Eyefix / Capacitor mi.c'rolprjone
Microphone AL-MM1 Output sensitivity: ~42 dB+1
dB 0 dB=1 V/Pa, 1 kHz
e Processor: i7-8700
Embeded TeEr‘]i’ngax , |+ Memory: 32G(RAM),
PC Nuvo—&%éec 500G(HDD)
Graphics: RTX 3070
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Table 2. List of service voice commands

Section Voice Commands

Guide me to the nature appreciation

Appreciation M
* Move to the nature appreciation

of natural ¢ Show me the natural scenery

scenery * Move to the natural scenery
¢ Guide me to take a picture
¢ Go to a photo shoot

Taking «  Show me a photo shoot

pictures ¢ Go to the photo screen
¢ Smile, Kimchi, Take a picture, Take a pretty

picture

¢ Guide me to the video shoot
¢ Go to the video shoot

Show me the video shoot
* Go to the video screen

Filming videos

Back to Main Show me the home screen
menu ¢ Go to the main screen
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Table 3. Usability evaluation item of questionnaire survey

Item No. Questionnaire Survey

Using the live studio service, it was possible
Effectiveness 1 |to effectively take pictures/video and
appreciate the natural scenery.

The menu and arrangement of the display

Intuitiveness 2 screen are configured to be easy to see.

When providing the service, it was induced
Efficiency 3 |to easily understand the desired function
and operate without errors.

Voice and video feedback were easy to
4 |understand when selecting the service
menu.

Convenience Voice command guidance (guide) for
(Voice 5 |photographing and video shooting was

command) appropriate.
The response speed of the screen
6 |according to the voice command was
appropriate.
Learnability .
(Voice 7 Voice commands were easy to remember
and easy to use.
command)
If voice is used while driving, recognition
Operability 8 |according to voice commands will be
(Voice accurate.
command) 9 It was easy to select the service menu

through voice commands.

Gesture motion guidance (guide) for
10 |photographing and video shooting was
appropriate.

The response speed of the screen
11 |according to the gesture motion was
appropriate.

Convenience
(Gesture)

Learnability 1o | Gesture movements were intuitive and easy
(Gesture) to use.
If a gesture is used during driving,

13 [recognition according to a gesture motion
will be accurate.

Operability
(Gesture)

14 It was easy to select a service menu through
gesture movements.

15 The size of the text displayed on the display
menu screen was easy to see at a glance.

The color of the text displayed on the
16 |display menu screen was clear and
noticeable.

Readability

17 The menu and arrangement of the display
screen are configured to be easy to see.

18 The screen composition is expressed
predictably.

19 The display screen design looked
harmonious.

Aesthetics 20 The display color looked easy to see and
harmonized.

21 |The display screen is attractive.
Overall, the use of the service was
interesting and amused.

Overall, the screen and character size/color
combination were excellent.

22

23

Satisfaction When using the service, it was easy to move
24 |between menus through manipulation

methods (voice, gesture, touch).

I'm willing to recommend the service to a

251, .
friend or colleague around me.
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Table 4. Service usability evaluation personnel distribution
by gender and age

Age Number Male Female
20~29 5 2 3
30~39 5 2 3
40~49 5 3 2
50~59 5 3 2

Total number 20 10 10
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Fig. 4. Experiment environment
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Table 5. Result of
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service usability evaluation item

Item M (N=20) | V (N=20) | SD (N=20)
Effectiveness 3.86 0.95 0.97
Intuitiveness 4.24 0.56 0.75

Efficiency 3.76 1.01 1.01

Convenience
(Voice command) 3.63 1.23 T

Learnability
(Voice command) 3.38 1.43 1.20

Operability
(Voice command) 3.38 1.85 1.24
Convenience (Gesture) 3.76 1.43 1.20
Learnability (Gesture) 4.24 1.29 1.14
Operability (Gesture) 4.14 1.46 1.21
Readability 4.73 0.50 0.71
Aesthetics 4.60 0.65 0.81
Satisfaction 4.43 0.95 0.98
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Table 6. Gender usability score-based T-test results

T—telst:‘two groups of gqually Male Sl
distributed assumptions
Average 3.704 3.72
Variance 0.129567 0.168333
t Statistics -0.14657 -
P(T<=t) one-sided test 0.442041 -
t One—sided test of rejected
1.677224 -
values
P(T<=t) one-sided test 0.884083 -
t One—sided test of rejected
! ) 2.010635 -
values
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Table 7. In-depth interview questions and main opinion

Question item Main opinion

The service you
experienced takes about
10 to 15 minutes. How
much do you think is

e 2,000 won or more to less than
5,000 won (40%)

¢ 5,000 won or more to less than
7,000 won (25%)

appropriate when using |« | ess than 2,000 won (20%)

the service?

e Moderate (50%)
e |t's a little short (45%)
e t's a little long (5%)

How long is the service
available?

e |t was difficult to use voice
commands (14 votes)

Please select 3 things you | * Voice commands were slow to
respond (9 votes)

* Background display screen quality
was low (8 votes)

e There was a lack of guidance on
the use of voice commands (7 votes)

are dissatisfied with when
using the service.

* Service contents (AR images etc.)
(13 votes)

Please select 3 things that | «  Service Interior Space (Sheets,

you think are important Structures, etc.) (11 Tables)

when using the service. e Convenience of shuttle boarding
(11 votes)

» Shuttle mobility comfort (11 votes)

When using the service,
what do you think is the
most important thing
among 'driving safety',
'‘ease of use', and
‘entertainment (fun)?

« Driving safety (50%)
e Ease of use (20%)
e Entertainment (fun) (30%)

RSFH /0|2 ARC|D A2 ALSA B

e |tisinteresting to take pictures with
the background using the shuttle.

* |t's nice to be able to sit comfortably
and see the natural scenery.

What was interesting or
good about using the

service? « It's good to have a photo record
at a travel or walking place.
e The sentence is long in the voice
command.
What was the e The pronunciation of voice

inconvenience or difficulty commands is uncomfortable.

of using the service? e |t seems that it will not be recognized
when voice commands are used
while using the shuttle.

e | want to download pictures and
video records with text messages
or smartphone QRs, not by email.

What needs to be | want you to abbreviate the command
improved the most when into one or shorten the sentence.
using the service? e |t would be nice if the images of

clouds, trees, and birds in the
background of the photo and
video shoot move to bring it to life.

AH| 2 o] & Ty} WEF F o AR 89(40%)°] 1
A4 FNe 2,0009 ool A 50009

sHatelon, 5H(25%)°] 5,0009 o]iolA

7,0009 wlgke] HAsItta $HIGIE olE T Rt
Byt 5,0009 AE7F A7 A Azbekgie] 7HAel gk
TAR Ht 4,500920 AZARI ] o] 8 7FA 1} BEE A
H| 2~ ZRI=E 71 o2 EQ1th FA1A o2 e FH 1A
2 e AvAzige] dad o de] B o] vig oF
2309y AJ&rt o]8sh= wHE[19], o] &A= o]t A}
8 G # Zel=o) olsaA] lo], AQkek AH| 2 o]
& A3 7189 AZARKIF o] 8 AHo] 2pHs) Hi= i
-5t o) 7otk 1 Hhell 108(50%)°] 10%~15
L s A2 o4 Algke] A3t A7eRgl e
, 98(45%)2 3 =9 o] o] Algte] HFariar =
Aom o] AH| 2 AR A o] & WS o]3] =t Alke] A&
fuo] FRI=E S| Z7717H4 5~10% BEe] o A
Zro] o a3t ofzio] BTh Au]s o] A BV
Fitoll disliA= 249 W Hast 7o) 7 wdth
73 W o]} ukE Al7lel] tigh Blo = “7|Eo| A|AlE
o]l Ui Zoy, “A g A &8rdo] WoH| &= o},

_l
J

T2 o

© o

A

e o gt

&4 914 1 o] YR ', “AuGenie) A1)
(Siri)' 5 7189] 84 v Far sk st AR B

=
2 welw Pshs RS S 5 gtk ow An| oA
o] A A% gloix] HASE, “4 214 gke] wh
27 AU & 24 952 A 2k 5o rdelgint. £
e BARoZE B4 1o|s} 74
g WHge] TR AARROR 0|3
A", A BYOE o5 Folglont, “~alF”, “~nolH”

AR o5, ALY 5

(A% Hol S i A seirk, e sh ) 24 ol

N ol
lo
A
o3l
T
)
ﬂ>£
2
ot
i

http://www.dcs.or.kr



C|X ™ 2El = &h5[=&X|(J. DCS) Vol. 24, No. 10, pp. 2601-2610, Oct. 2023

QH| 77} shetol] x| E]o] Bjx] 2 3]
o}, “2HA% g2 b w3}
s el A o]-go] 7Fs g o F3TY
Y3t gUELS AL H7F A F o4 JEAE 35U
~9) o] M7t W AT duldEsie) v P

Al F Q8 Azbeh= 3o 7= AR o]n| A, VR AF 5 A
H|2 Zrl=7} 71 S o8loHE 9 7A(13%) 0] Bekal, o]ofA]
FA A B} A F1F 2 5 AH| 2 o] A] QlHIE Y F
Zro] 119, ME g HeoAdo] 119, ME olF Aol 11
o2 YERRT A&7 AE QoA MEEIIHUE An]~
5 o] 838k vhE, F4-slal abdsly Fel= FRE s -
Mo sty MEoleh= olsAle] A Hey, kst &
o] 7o g zh5oix] glojof ghrh= ool o] it
o] WkgBHL Al AL I F A2 o] 8 Al 8 Qb
g AR AR, AN F 7S Fas AL A
Fgels Aol 1078(50%)2) ¢1do] F3 ke
Fom, Aujz o] o)) A-gF8 MEol it kX
w7t 7P T8 AAE SEERIT Au] 2 o] & Al v
HAY 71dE= FEel disiAs A1A T AR #edo]
SHEThE odo] uiitelqitt. AdA el A, T8 A}
A3 At grolA] Fde = ok Zlo] 7P 2
2 ¥EF $HE, AR o] A, T e AT

B bl
|

N a3t A AR 2

SR & gomm Foig wee
713te] £k, “ololst A AEFY ME FL QI A
A% AL 1 9)

Aol 2718 A Lk 52 7o) AN
2 Gd HG 715ES olvde] obd AntEE ¥4
F= QR AER vhrREste] wokg 4= glow FAY
‘2SS oMlde] gl B AAY 2 U R 2
o7, “avtEES} ddste] 7]E WA ool Wk 7R A

ol & wj, Al = FAolE AT & = wite] e
W EAWT, “ARNEE 7 A} o] EE]A] Bom s A9

T3 BAF TP A7 =S & 5 YT,

v. 2 B

 mrolAe AHETE ME JEHQIY
L= AQEeE Sl B AT AUzl thE AR H7HE
gl ol& sl Felay &5 7N AEAL gAY
in—depth VEIF+ WAS AAske] Mujze] gk duks<l
RS Y= glelsloit). 53], diat 23 54 A%
28 oA, dad, 220l 7MY B A s Bl
o, 20~30t= 7RSI A @5, 40t 7HSA
2 5, 50l g3, A, 384 ol
S22 A7F vERstth 3, Aol uhE AR 7 2o

(m
R
z
[>
o
o

http://dx.doi.org/10.9728/dcs.2023.24.10.2601

ztolE= Qo) froju|st 2 oYtk AR HIE A
ZAF9} In-depth JIEH AH=E Qokshd, Aty o=z AH|
2 o] ol sl FHE Ao Au 2 = 9 Aol A
A SWollA B 7] 4 Bekst Ho] dvkar & = drk A
A, 573 AXE E HHo] /o] desith A 34 HHE

A Q14 Fo] vk Azste] Agvitt 914 HEE BAL =
Ashdrh, o= Weks S=s} o] Qlizu, ¥ A3} W
o1& 5 B AW S A3} 2~3% ol MEA & A
o Q1 g3l B FP2 A0 & & ek A &
o WAL B oR WS B, WA 8 e &
4 E4S B2l Qs ol e the BHelst £5a)
= 5 vt 29143k 57t ATk o1 nash) 9
s 9HolE BAA Wol Yoz @l whE ezt 9o
H, 2= o) A7 RS A 7o W
o] M W Bart ook BA, A/DE B )%
o] F7hulolo} Fith, Al ATSE ARG B wAe
B9 ojulAZR Fgsle] glek A4S Hel] 91 u)
B9] T8, LH, A Sol £A0)AL wie] v, wo] sty
= 5 vlde] el 7150l F718 Aast ek =, &
o A Theret Weloh ~EAZ Fobele] sk i o)A
£ 0 5 9t ARES AT Bt Ak o F Bojo]
AR B W B B B AFhe AR P

2}

AN Fu2 P, AsFY HES v =y

o214 AF8Rpel A Wl el 24w 2483 Ao Az

o A, B o] ngko] Bashk @A) Aulz o & A

Fel=o] 23151, FRF A ol el s el
Z

F

=

B, 19, 24 B Bl A/ S
BITHY o]:§ o] ek ol 22 o] Aas]

£ @Al Aduele b
AT Apst vl PFE Aotk o]l @ A3E Hgon
A MBI tae AEERIAE Al Aol B
9 5 9l V2R S8 B8 Zow )g,

il
>~
&b
o,
ol
N
i
¥
)
ot
K
(e

B ATE HAFIANE AEAE ALHAUE 7))
22 A% AJH(20015125, THEA AL|AH| 22 9]

g A
3 QLEHE A W AHIZ 7] o] A9E e}
SRl



Ha23

[1] J. H. Han, “Strategies for the Commercialization and Global
Reading of Autonomous Driving Technology,” Auto
Journal : Journal of the Korean Society of Automotive
Engineers, Vol. 44, No. 11, pp. 15-20, November 2022.

[2] EBN Industrial Eeconomy. ‘“Running Movie Theater”...
Differentiates the Competition for Infotainment [Internet].
Available: https://m.ebn.co.kr/news/view/1569322.

[3] M. H. Park, “Car Entertainment Services in the Age of
Autonomous Driving,” Broadcasting and Media Magazine,
Vol. 25, No. 3, pp. 59-67, July 2020.

[4] J. H. Kim and M. S. Kim, “Analyzing Consumer
Preferences by Major Attributes of In-Vehicle Infotainment
Systems,” Journal of Digital Convergence, Vol. 20, No. 5,
Pp. 617-626, May 2022. https://doi.org/10.14400/Jdc.2022.
20.5.617

[5] J. E. Lee, W. Kim, D. H. Yeo, G. B. Kim, J. W. Lee, M. S.
Kim, ... and S. J. Kim, “Future Self-Driving Car Innovation,
and Enhancement and Virtual Reality,” Communications of
The Korean Institute of Information Scientists and
Engineers, Vol. 38, No. 5, Pp. 16-26, May 2020.

[6] J. H Kim and M. S Kim, “Study On Factors Influencing
Intention to Use In-Vehicle-Infotainment System: Focusing
On Dual-Calculus Model,” Journal of Digital Contents
Society, Vol. 23, No. 5, Pp.953-963, May 2022.
https://doi.org/10.9728/Dcs.2022.23.5.953

[7]1 S. H. Park, H. W. Cho, H. K. Kim, and S. U. Jung, “An
Augmented Reality Immersive Guide for Autonomous
Vehicle Service,” The Journal of Korean Institute of
Communications and Information Sciences, Vol. 47, No. 6,
pp- 890-897, June 2022. https://doi.org/10.7840/Kics.2022.
47.6.890

[8] M. S. Kim, S. H. Park, C. W. Moon, and D. H. Jung, “Trend
of Automated Shuttle and Service,” Auto Journal : Journal
of The Korean Society of Automotive Engineers, Vol. 42,
No. 4, pp. 32-37, April 2020.

[9] News Cast. “If You Call Me, I'll Come”...Lotte Information,
Demand Response Self-Driving Service in Gangneung
[Internet]. Available: https://mobile.newsis.com/view.html?
ar_i1d=nisx20230327_0002242411.

[10] Digital Bizon. [Japan Maas] “Self-Driving Level 4” Is
Being Piloted [Internet]. Available: https://www.digitalbiz
on.com/news/articleview.Html?1dxno=2165480.

[11] Smart Today. Frankfurt, Germany, Starts Free Self-Driving
Shuttle [Internet]. Available: https://www.smarttoday.co.kr
/news/articleview.html?Idxno=25464

[12] The City Times. “I Rode a Self-Driving Bus in German

2609

[13]

[14]

[16]

[17]

(18]

RSFH /0|2 ARC|D A2 ALSA B

y”-*With a Wheelchair [Internet]. Available: https://www.
citytimes.co.kr/news/articleview.html?idxno=6655
Ajunews. Singapore's Comfort Delgro to Commercialize
Self-Driving Shuttle from September [Internet]. Available:
https://www.ajunews.com/view/20190524175317849

Y. Sun and C. Y. Huang, “The Development of a
Self-Driving Bus,” International Journal of Innovative
Science and Research Technology, Vol. 8, No. 3, pp.
2296-2305, March 2023.

M. Mitteregger, E. M. Bruck, A. Soteropoulos, A. Stickler,
M. Berger, J. S. Dangschat, ... and 1. Banerjee, Avenue2l.
Planning and Policy Considerations for an Age of
Automated Mobility, Berlin, Springer Vieweg, pp. 75-105,
2021.

H. Avsar, M. Bohm, A. DreBller, M. Fischer, and U.
“User

On-Demand Shuttle Service In Public Transportation,”

Steinberger, Experience of an Automated
Applied Human Factors and Ergonomics International
Conference Human Factors in Transportation, Vol. 60,
No. 28, pp. 237-251, July 2022. https://doi.org/10.54941/A

hfe1002454

G. F. Chen, “Factors Affecting the Decision to Use
Autonomous Shuttle Services: Evidence from a
Scooter-Dominant  Urban  Context,”  Transportation

Research Part F: Traffic Psychology and Behaviour, Vol.
67, No. 15, pp. 195-204, November 2019. https://doi.org/
10.1016/J.Trf.2019.10.016

Nielsen Norman Group. Quantitative Studies: How Many
Users to Test? [Internet]. Available: https://www.nngroup.

com/articles/quantitative-studies-how-many-users/

Maeil Business News. 25 Billion Won in 5 Years Since Its
Foundation...This Place Where MZ Stand in Line and Take
Pictures [Internet]. Available: https://www.mk.co.kr/news/
economy/10729727

http://www.dcs.or.kr



C|X ™ 2El = &h5[=&X|(J. DCS) Vol. 24, No. 10, pp. 2601-2610, Oct. 2023

Z-248 (Yoon-Kyeong Kim)

ﬂ'

1))

2022 : A FHE W LvbERAEA LA (AT

2023 84 ~3 A FEAERATY AT
A FoF ¢ AF8-A (Usability), UI/UX, F¥H-MA1 Qg # o] 22 (HMI : Human Machine Interface) &

4= (Sun-Hong Park)

20074 : ShAlTh e st Bele @ S8we et (FHAAD
20104 : epAvhelshaL 28t 9 S8 Telst (T AS AR T

A

20104 48 ~20119 19: shAvhelshin Axle] gl ot Beleh 2 S 8BS 2w

20119 28~3 A FFAFAATY AYATY

# A ok F-v]
AE, AEHARNE Azg, A OaBdol §

http://dx.doi.org/10.9728/dcs.2023.24.10.2601 2610

ol #lo] ~(HMI : Human Machine Interface), F% & (Human Factor), A&

F



	자율주행 라이브 스튜디오 서비스 사용성 평가
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 본론
	Ⅲ. 서비스 사용성 평가
	Ⅳ. 결론
	참고문헌


