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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]
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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

Q. — 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?
Q3 — What information do you need before you leave?
il — 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
that needs to be communicated autonomous
Q7 o
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 . )
from the discussion and why?
— Do you have any additional comments you'd like to
Q10
make?
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Table 3. Focus group interview analysis results

— Emphasise the importance of providing safety
information and destination information
Requiring route information

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
prioritised

Prefer to communicate
rather than verbally
Requires you to provide destination—-related
information (parking, charging, weather, etc.)
Personalised information offers that align with
your schedule

Prefer simple trip summary information
Emphasise quick and concise information
delivery

Suggestions for voice,
(vibration) notifications
— Arrival time, fuel/charge information is most
important to many

Initially, you need a lot of information to
understand how the system works

Propose new features such as integration with
nearby cars, data sharing, and more

Before
departure

Driving

information visually

Before/After
arrival

Risky

situations visual, and tactile

Material
information
and system

transparency
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Table 4. Categorization of information derived from focus
group interview

— Whether Autonomous Mode
Basic safety _ IS worklng .
information Instructions for wearing seat
belts
— Emergency Procedures
— Whether major components
’ such as lidar and tires are
Vehicle status functioning normally
Safety information
e - Fuel/battery level and
charging need
— Crash risk warnings
— Alerts to hazards such as
’ ) . sudden braking of
R|sk>;lz|:tusat|on surrounding vehicles
— Changes in road conditions
(construction, accidents,
etc.)
— Estimated time to
Route-related destination
) : — Current location and
information progress path
— Path change option
— Real-time road conditions
Traffic — Highway tolls
conditions — Movement of surrounding
vehicles
Environmental | — Current and destination
information weather
— Notification of scheduled
- schedule after arrival
) fD”V'”Q Personalisation | — Destination—related
information information information (e.g. restaurant
reservations, company
schedules)
— Adjustment according to
AR personal preference such as
elnnvirvc?nhrlrf(le?\t temperature, lighting, etc.
— Recommend content that
matches your driving time
— Integration with 10T devices
in the home (e.g. water
Linked shortage notification in the
services home
— Schedule management
linked to personal devices
. — Parking availability around
inf%?mleﬂ?on the destination
— Parking fee
. — Location of nearby
v Cpuaélﬂ'r?g/ charging/gas stations
information information ~ Notification of need to
charge/refuel
— Crowd conditions around the
Destination destination
information — Information on nearby
facilities
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Table 5. Subjective rating items of in-vehicle inforamtion

— Whether autonomous driving
mode is in operation and basic
Infcs)?r;eat‘ﬁon 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
D”r':\f/gr;gmgileggs - Distance and time remaining to
destination
— Current driving speed
— Real—-time traffic information
Traff d — Road construction and accident
Drivin roaéaccl)gl(?igons informatilon . .
9 — 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
Before — Destination—related infor.mation
arrival (e.g. restaurant reservations,
ggr:z%ﬂ?; company schedules)
synchronization | ~ Schedule management linked to
personal devices
— loT device status information at
home/work
— Information on nearby facilities
Ma\n/gggrlr?ent — Things to check after driving
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
AttltudelToward Negative Moderate Positive
Using
Behavioral .
. 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
Stage 2 everyday transportation

— Perform various activities in the vehicle

— Pay attention to driving only in special circumstances

— Fully autonomous cars, owned or used by almost
everyone

— Building complete confidence in the system

— Fully integrating fully autonomous driving into a new
lifestyle

Stage 3 | — 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
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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 timerequired weather pressure fuel/battery  operation scheduled Information linked toyour
driving mode instructions action information information level status of the events after personal
is in operation along the main sensors arrival device

and basic route

information
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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)
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progress to destination information  and accident vehicle weather drivingrange  temperature
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Fig. 5.
autonomous driving and trust stages
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5 Importance Score of In-vehicle Information in Driving Context(Before Arrival)
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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)
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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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