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[Abstract]

This study proposes design guidelines for user interfaces and information delivery strategies to foster trust in Level 5 fully
autonomous vehicles. Despite technological advancements, psychological trust remains a significant barrier to commercializing
autonomous driving technologies. To address this issue, this study employed focus group interviews and surveys to analyze user
requirements and evaluate the importance of information in various driving contexts. The findings show that trust levels
significantly influence the prioritization and delivery of information, highlighting the importance of personalized content and
intuitive interfaces in building trust. By demonstrating the relationship between trust and system transparency, this study provides
practical guidelines to enhance user experience (UX) and promote the early adoption of autonomous driving technologies. Further
validation through real-world autonomous vehicle testing is recommended to refine these findings and ensure their applicability

across diverse user groups and driving conditions.
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Fig. 1. Technology acceptance model [25]

5ol S oua). /)% dqae ARFAER ] 4
ol vl ALSARe] 9142 LhehiI), B el ALE A}

oA AAEA 2 dist BAEE 35T = dokes E
=5 owgH 21].

Choi & Jit= HgF A|2g] 2o tgk 214 REks o]
3IH AEFA AR g A2 =7} Folrlvkal =75k
[21]. BA1Z mdo|g Kieras & Bovair7} A3k nle} ¢
o], Ax|e] WF F29} T2A SHol|A 1 Z WA

O olshE ojulgith, Al2gl o) TS Fal ALg A
ARl 99 8 7)ol Hi e AAs Bee g4e
[26].

Montag 5] Aol W, 7% o] #2455 Y
714zl TS A7} o 4 ek 27]. 54 7149} 4%
Agshe THgelA FHE A 8 71 oje A
B g fske] 7]olg 4 Qe 28],

3) A=l A 9%

A" T et gk AlE et 855
P T e FAES 7K W S shuolt) Al2E
A AR Ued A e AER ApEstE Al
(HAVs: Highly Automated Vehicles)2] AF8x} AE& 2
ehs 84k € 5 dr(12].

Lee & See2] oo oJshd A=
T AaL A el A G2

o o) 2582 AEels Aol

3 = 0] V)5 H EolAdS Tl %}ﬂ”ﬂ‘ Abs3}e] 7t A
B 22zo] i3 A0 2417} #Aod & vk 1 @

Sl

3ol H= A

T3] ARRE Alggtal sjA A
ot} Alg] A<
20 2 A|F=ojof i 13].

Hoff & Bashire 71% 7|5l 3 F54o]
gk NS 9 gt 7e vk 4 ko Bt}
[29]. Choi & JiE AV%*J Frgadel loix] A&F3 V)&
Q8o )5k AF_A} 1 , A} AT
Agake] s o Tl HE ARE
Algsh= Ao Fo3)th

Nastjuk &= A]2=HEl
442l Aol A3

A7 BT e
ol B

]i:_

do] A&

) 3}3)

Zapel ol Azls) 2

F ARS8 Ve A

o= ° o= W
FFRAEAS] AEL ol B8-S FoRA A8A
s FIAA o dvkal 101, Choi & Jiss Al

http://www.dcs.or.kr



AN AT A2 E ARk} P AEES: HA H o]
glom], ALgA Aol A Ueloh A ol olaE
% Qlofok Bk olefat olsli Jix A AF P50
Fasith FRYE Asge] QA A BT Q= A
2 olslsta, A ¥3 shl, FEe] ozl vy WA
A 9 0o 2 ARl e s Aasteh mep 1
He AEFAAEA 720 tF A2 % FAA)E Fad

L4507 2g3stH19].
A 2Bl Ao AT AHE A} 7)ol ek ARgREe] Al

DR e i
RQL: hA&5-8) Ape] 53 M2 o HHIt 5
a3k
RQ2: A& AP wlell wet Ale HHe 5
Q50 Zo] 7} =T
2-3A7HE

D) A A} 7 £7& a5 JEFEFGD

bAxE ] AREAE TAoll A = wEhd R e
AR B AE mEeh] flel £ 5 JAEHE A
AJBIRATE QIE R AL ZQIEE= 58 webd e AJn, gu
Argel A 2Ela Ar A ety =5 S W=
H AR AR e A2 o] % HIPAE Abe] 2
Ao ARl

o 7HA 5 A3

SIEIR Z71AF A B 2S8R st ek Xx7) Q14
I} A28 B Aol thEk A2 melsly] 9] AP Az
AFE AL & 2029 53 A%, ke g
3 FRA o § E3 gy walS Agslgi) eeelo®
297 A= glon SHAks & 38Hollth Bt Hole
36.16 0] <7172 e At 8.160]3ck.

SHAES A, AEFAAEA el tigh P4 A4
T AT o] & o F3b FEoldeh. BAl, A&

[*]

http://dx.doi.org/10.9728/dcs.2025.26.2.421

424

1. ZAHA OF QEHF VA
Table 1. Focus group interview participants

Driving Autonomous | Autonomous
Sex Age | Experience Driving Driving
(Year) Experience | Understanding
P1 M 40 21 Yes High
P2 F 34 8 Yes Moderate
P3 M 36 10 No Very high
P4 M 36 10 Yes Low
P5 M 33 10 No Moderate
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Table 2. Focus group interview questions

Q1. — What information do you need before you leave?
Before |- How much detail should we give them?
Departure | - What's the easiest way to present information?
Q2. — What information do you need before you leave?
After — How much detail should we give them?
Departure | - What's the easiest way to present information?
— What information do you need before you leave?
Q3. . :
- — How much detail should we give them?
Driving , ) ) )
— What's the easiest way to present information?
Q4. — What information do you need before you leave?
Before |- How much detail should we give them?
Arrival | — What's the easiest way to present information?
Q5. — What information do you need before you leave?
After — How much detail should we give them?
Arrival | — What's the easiest way to present information?
Q6. — What information do you need before you leave?
Risky — How much detail should we give them?
Situations | — What's the easiest way to present information?
— What is the most important or real—time information
Q7 that needs to be communicated autonomous
driving level 5?
— What'’s the easiest way to present it?
— What function or services would you like to see add
Q8
to make the system more transparent?
— What do you think was the most important takeaway
Q9 ; X
from the discussion and why?
Q10 — Do you have any additional comments you'd like to

make?
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Table 3. Focus group interview analysis results

— Emphasise the importance of providing safety
information and destination information
Before — Requiring route information
departure — Requests to provide personalised information
— Suggest ways to deliver information using all
the senses of sight, sound, and touch
— Prefer to provide only the minimum necessary
information (road conditions, arrival time, etc.)
- — Require safety-related information to be
Driving L
prioritised
— Prefer to communicate information visually
rather than verbally
— Requires you to provide destination-related
information (parking, charging, weather, etc.)
Before/After ) : ) . .
iy — Personalised information offers that align with
your schedule
— Prefer simple trip summary information
— Emphasise quick and concise information
Risky delivery
situations — Suggestions for voice, visual, and tactile
(vibration) notifications
— Arrival time, fuel/charge information is most
Material important to many
information | — Initially, you need a lot of information to
and system understand how the system works
transparency |- Propose new features such as integration with
nearby cars, data sharing, and more
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Table 4. Categorization of information derived from focus
group interview

— Whether Autonomous Mode
is working

Instructions for wearing seat
belts

Emergency Procedures

Whether major components
such as lidar and tires are
functioning normally
Fuel/battery level and
charging need

Crash risk warnings

Alerts to hazards such as
sudden braking of
surrounding vehicles
Changes in road conditions
(construction, accidents,
etc.)

Estimated time to
destination

Current location and
progress path

Path change option

Real—-time road conditions
Highway tolls

Movement of surrounding
vehicles

Current and destination
weather

Notification of scheduled
schedule after arrival
Destination-related
information (e.g. restaurant
reservations, company
schedules)

Adjustment according to
personal preference such as
temperature, lighting, etc.
Recommend content that
matches your driving time

Integration with loT devices

in the home (e.g. water

shortage notification in the

home)

Schedule management

linked to personal devices

Parking availability around

the destination

Parking fee

Location of nearby

charging/gas stations

Notification of need to

charge/refuel

— Crowd conditions around the
destination

— Information on nearby

facilities

Basic safety
information

Vehicle status
Safety information

information

Risky situation
alerts

Route-related
information

Traffic
conditions

Environmental
information

Driving

) > Personalisation
information

information

In—vehicle
environment

Linked
services

Parking
information

Charging/
fuelling
information

~ Arrival
information

Destination
information
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Table 5. Subjective rating items of in-vehicle inforamtion

Whether autonomous driving
mode is in operation and basic

Infgsrgeattyion information
— Seat belt wearing instructions
— Guide to emergency action
— Departure and destination
Destination information
.and route — Estimated time required
information | — Expected weather information
Before along the route
departure
— Check tire pressure
Vehicle status | — Check fuel/battery level
information | — Check the operation status of the
main sensors
— Notification of scheduled events
Personal after arrival
schedule — Destination Information
synchronization | — To-do list linked to your personal
device
— Current location and progress
- — Change route option
Driving status . 9 Y ,p I -
erenEiion — Distance and time remaining to
destination
— Current driving speed
— Real-time traffic information
Traffic and — Road construction and accident
Drivin road C(;nditions informatipn ) )
g — Information on surrounding vehicle
movements
Environmental |— Current and destination weather
Information information
— Fuel/battery level and driving
Vehicle status range
monitoring — Tire pressure and temperature
— Engine condition
— Parking Availability/Location/Fee
— Charging/Gas Station Locations
Destination — Weather information around your
Information destination
— Crowd conditions around
destination
— Notification of scheduled
schedule after arrival
Beliore — Destination—related infor‘mation
arrival (e.g. restaurant reservations,
Spfgzgﬂfé company schedules)
synchronization |~ Schedule management linked to
personal devices
— loT device status information at
home/work
— Information on nearby facilities
Vehicle — Things to check after driving
Management N lar i ; hedul
Information — Next regular inspection schedule
Driving — Total distance traveled/time
Summary — Fuel usage/efﬂmency
— Safe driving score
— Whether there is any abnormality
After Vehicle in the main parts
Arrival Condition — When to next charge/refuel
Report — Whether a software update is

needed

Next Schedule
Guide

Next scheduled driving time
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Fig. 2. Technology acceptance model with trust added as
an external variable
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Table 6. Combining research model and TAM model

Stage 1 Stage 2 Stage 3
Perceived Low Moderate High
Usefulness
Perceived Ease Early
of Use adaptation Moderate Fully adapted
Att|tu8e‘Toward Negative Moderate Positive
sing
Behaworal Limited use Moderate Full use
Intention to Use
Trust Low Moderate High
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Table 7. Trust stage setting for subjective rating

— Only used by some people including early adopters

— Begin building basic trust in the system and increase
trust

— There is initial high alertness and anxiety, but as trust
increases, anxiety decreases and comfort increases.

— Monitor the initial continuous driving situation and
prepare for intervention, but as confidence increases,
try simple additional activities

Stage 1

— Most people own or use it

— Accepting fully autonomous driving as a means of
everyday transportation

— Perform various activities in the vehicle

— Pay attention to driving only in special circumstances

Stage 2

— Fully autonomous cars, owned or used by almost
everyone

— Building complete confidence in the system

— Fully integrating fully autonomous driving into a new
lifestyle

— Sleep or complete relaxation while driving

— Recognize vehicles as living/working spaces rather
than transportation

— Developing discomfort or aversion to manual driving

— Naturally accepting social changes brought about by
fully autonomous driving

Stage 3
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5 In-vehicle Information in Driving Context(Before Departure)

Whether Seatbelt Guideto Departureand Estimated Expected Check tire Check Check the Notification of Destination To-do list
autonomous wearing emergency destination time required weather pressure fuel/battery operation scheduled Information linked toyour
drivingmode instructions action information information level status of the events after personal
is in operation along the main sensors arrival device

and basic route

information

—>— Stagel ~— m- -Stage2 --@-- Stage3
O 4. 22 © TN AETE A2 ME HE 2 AREH E SE Fe dHln 24 ot
Fig. 4. The interaction effects on the importance score for in-vehicle information in before departure driving contenxt of

level5 autonomous driving and trust stages

5 In-vehicle Information in Driving Context(During Driving)

Current Changeroute Distanceand Currentdriving Real-time Road Informationon Current and Fuel/battery  Tire pressure Engine
location and option time remaining speed traffic construction  surrounding destination level and and condition
progress to destination information  and accident vehicle weather drivingrange  temperature
information movements information
—>— Stagel — m- -Stage2 --@-- Stage3
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Fig. 5. The interaction effects on the importance score for in-vehicle information in during driving contenxt of level5

autonomous driving and trust stages
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Importance Score of In-vehicle Information in Driving Context(Before Arrival)

Weather Dy

Availability/Location/Fee Locations. your destination destination schedule after arrival

n g P
facilities schedule

reservations, ¢

schedule
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)
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pany
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Fig. 6. The interaction effects on the importance score for in-vehicle information in before arrival driving contenxt of
level5 autonomous driving and trust stages
5 Importance Score of In-vehicle Information in Driving Context(After Arrival)
4
3
2
1
Total distance Fuel usage/efficiency Safe driving score Whether there is any When to next Whether asoftware  Next scheduled driving
traveled/time abnormality in the main charge/refuel update is needed time
parts
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Fig. 7. The interaction effects on the importance score for in-vehicle information in after arrival driving contenxt of level5

autonomous driving and trust stages
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