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[Abstract]

In this paper, we propose a barrier-free course route navigation service named "Theme Road" aimed
at improving the mobility and convenience for elderly electric wheelchair users with walking disabilities.
To achieve this goal, we conducted a user survey through shadowing and in-depth interviews to gather
insights on the challenges experienced by elderly electric wheelchair users. We identified potential
solutions for each inconvenience through co-creation workshops, resulting in a set of design
considerations and app functionalities. Using persona development and service scenarios, we designed
and implemented the "Theme Road" service as a dedicated navigation application for barrier-free course
navigation. Unlike conventional route navigation and mapping services, our study stands out by offering
a unique approach that combines recommended destinations and safe routes based on experiential

analysis from elderly electric wheelchair users.

» Key words: Electric wheelchair, Elderly people, Barrier-free, Theme road, Mobility improvement
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I. Introduction
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2. Scope and method of study
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Table 1. Research Procedures
Step Research Stage Research Method
Shadowin
Step1 User Survey g -
In-depth interview
Analysis of surve
Step2 y y -
results
Step3 Deriving a solution Co-creation workshop
Persona Setting
Service
Step4 Service Design Scenario Design
and Implementation Implementing services
based on service
scenarios

II. Data Collection and Analysis

1. User Survey
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Table 2. Shadowing

Classification Contents of the Research

Method of acquiring information
when finding a way, inconvenient
factors when driving, and
inconvenient factors when using
transportation

Inconvenient factors when entering
the entrance and inconvenient
factors when using internal
facilities

A Stage in
Movement

Arrival Stage

Table 3. In-depth interview

Classification Contents of the Research

Personal

. Age, gender, electric wheelchair model
characteristics

Activity radius, companion when going
out, preferred means of transportation,
frequently visited places, etc

Movement
characteristics

2. Method of deriving key factors for service

deployment
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Table 4. Shadowing results

Classification

Contents of the Research

How to get
information
when looking
for

See landmarks such as
famous or large buildings
around you and find your way

directions
Slow down when you find an
A stage abnormal road ahead
of move- It is difficult to keep an eye on
ment or use the cell phone on the
Driving cradle while driving
Inconvenience | They seem to be less attentive,
such as looking for hazards
around them or missing the
crosswalk signal while looking
for ramps needed when move
If the width of the main
Inconvenient | entrance is the width that
factors when | cannot pass, you cannot visit
entering the | If there is no ramp or elevator
entrance and | leading to the main entrance,
Visiting exit or if the slope is too steep to
stage be used, visit is not possible

Inconvenient
factors when
using
internal
facilities

With the help of the
surrounding people, remove
the standing table chairs and
park the wheelchair in the
lower space of the table

Table 5. In-depth interview results

Classification

Contents of the Research

Personal
Characteris
tic

Age

10 people in 50s
13 people in 60s or older
2 people in 70s or older

Sex

13 men
12 women

Model

16 electric wheelchairs
9 electric scooters

Movement
characteris
tics

a
compani
on on
one's
way out

Only 26% of respondents
usually go out alone, and the
remaining 74% are reluctant to
go out alone, so they are
usually accompanied by their
own organizations, such as
family, friends, activity
supplements, disabled
associations or clubs
Psychological anxiety is high
enough to express 'fear’ about
first-time driving

Preferred
Transpo
rtation

¢ 84% of the respondents prefer

the subway as the main means
of transportation, with taxis for
the disabled accounting for 11%

e For short distances, subway is

preferred over low-floor buses,
and taxis for the handicapped
are used when traveling long
distances
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e Usually visit places where they
already visited so hope to go
more places about new places

¢ Most of the destinations for
users of electric wheelchair
are livelihood-oriented places
such as welfare centers for the
disabled, social welfare

a
centers, marts, churches,

frequent . .
| q hospitals, and repair centers
¥ . for electric mobility aids
visited s .
lace e Even if it is possible to enter
P with electric wheelchair, there
are cases in which the store
owner is uncooperative or
refused to visit because he is
disabled
e Most of them are basic
livelihood recipients, who
prefer low-priced restaurants
2.2 Solution
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III. Service design and implementation

Agols BEI] AHgAIE] FAMATL AlElR A1Y
AT ol5 g2 Qg Ao} B £ 0 Fag 52
w2sln], BRI o]} 4] o] § 7hsAo] ot A

2 R2o] ofiths 7S Tl ALgAISe]
FHots S AEolS BAIIR QHEsH
3 4 - A2 Jug ATk Zo| Fsi
o2 95} 50~60c) B]Aofjol TEE0] MS5H= AAS
stef[11] A-sols Ba7]7] ARgARS oA = HelsHA
% ol Eioh 225 chga Ze W o P4l
o} 3, 50-600) 1e3E0) Ty U o7} Mo of
S ulgo2 'Ejo} 83'S MYsisct BAl,
o Bx7|7] ALGAFSO] BW AT QAREE
tol, o]0l sl ol 7heet Aldnt F22 H|
/g5t

]_

2 o
ru P
m&"

¥

LN

oo
& ofn
ol

()

}

)
o

1. Barrier-free theme road type
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Table 6. Theme type

Theme type Content

* A sea/river/park walk course

* Flower viewing, maple viewing
course (seasonal festival)

e Local natural scenic attraction
course

e Best cost-effective restaurant

A theme road course

with food * Local representative food and

restaurant courses

Shopping/entertainment/entertainment

course

* A sports viewing/participation course

* Museums, exhibition tour courses

A theme road | * A course for visiting historical sites

with a story e A course where humanities travel,

movies, and dramas are filmed

A theme road
with nature

A theme road
with friends

2. Designing barrier-free theme roads

78_%0]% E}_7]7] /\]»—Q—K]»%q =9 O]E _9_5\_9_} Tij_.;‘fxo}
OH?_]]H\:‘I:I_P%Q ';gol-oH% OH)\-]L_ 1\H9J'9,]-7:] O]x7]7<.g 7:%}_75_6'}
AE

o, Hjop2 EA Al 1

2 s
RS9l

=94 2/lof gk A3 AE
ol 7INte® HubdS /st 12].

Table 7. Theme Road Checklist

Classification Content

Sidewalk effective width 1.2m or more
Presence or absence of walking
obstacles

Slope accessiblility

Refraction section rotation space
greater than 1.5 m X 15 m

Route
Information
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Table 8. User typification

Type Detailed Type

Sex Male/Female

Age People in

50s/60s/70s and older
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Table 9. Personas

Less than 2cm difference Type User1 User2 User3
Effective width of entrance at least 0.9m .
Internal availability ‘? ’ 53 1 B<
ITF Photo S ¢ &
Entrance ramp accessibility’s slope \ DAY ¢
Place 0 [
. less than or equal to 3 ° 4
Information - - -
Parking area for the handicapped YoungHee, EunKuk, SangDo,
Toilet for the handicapped Name Jang Shin Lee
Elevator for the handicapped Sex Female Male Male
P f standing tabl
resence of standing table Age 50s 60s 70s
otc Presence or absence of charger for -
electric wheelchair tAhn e:ecut!v? of
Job Housewife Not employed € AAssocia I.On
o = _ of Persons with
AAE ok Z7tol] tisll &7 RARE AAISHR o, Disabilities
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Needs a place where | restaurant with good
3. Deriving Persona-Based Services I can enjoy with good cost-effective
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Table 11. User Scenario

I want to have fun with my friends!

Table 10. Persona-based service scenario

Interaction Inconvenience Solution
You can check
I want to know a the list of theme
course where I can | roads by district
leave a nice
Choose a picture after eating | It offers
theme road with my friends at fragmentary )
a restaurant close | theme types in
to Sasang-gu, four more
where T live. granular and
complex types
Looking at the app Minimize
screen, driving an unnecessary
Follow the electric wheelchair visual notification
route at the same time, I | when guiding the
guidance almost collided road and focus
with a passerby on voice-based
around me road guidance
The sh f th
I cannot open the € S. ape o €
. door is also
Arrive at door by myself .
, . considered when
one's because of it's .
s . selecting the
destination heavy metal hinged
theme road
door .
location

4. Create Persona-Based User Scenario

NEREINE

E __rL}Hf‘; o]

ste dl 84S +

stoia

O o

a w

2 gojgg utog Hast
ol Eal A8Atel Q79 EARS o1
HokD AFA AlURle B7hAlE At

AREAE AlU] 9] oAl HolET.

YoungHee, Jang (55) Housewife

v'* Interest : Take a picture

i She has regular meetings with friends
of electric wheelchair users.

YoungHee is in charge of selecting the course for the
upcoming gathering, so she has a desire to plan a
wonderful meeting.

It has to be close to Sasang-gu, where she lives, and
she want to visit restaurants with her friends and
leave a nice picture.

(@ Selection of theme roads

Check the list of Saha-gu theme courses not far from
Sasang-gu, where she lives. Choose the Dadaepo
Beach Park course, which includes a good place to
take pictures with her friends and a restaurant that
she can eat together.

YoungHee was excited to leave a nice picture at
Dadaepo Beach Park with a nice sunset and eat at a
delicious restaurant.

@ Move the theme path

It was safe and the road was not complicated, so she
was able to find the way well according to the guide.
In addition, thanks to the kind voice guidance, she was
able to focus on driving by looking at my surroundings
without losing my attention to the app screen.

@ Visit the theme road destination

YoungHee and her friends took wonderful pictures
while taking a slow walk along the wooden deck road
at Gouni Ecological Park, a stopover. When she arrived
at the last destination, the cockle restaurant, the
restaurant passed through the wide automatic door
was spacious and pleasant, and the employees kindly
removed the chairs so that she could park my
wheelchair on the table. After chatting and eating, her
friends were happy. YoungHee, who always likes to be
with her friends for fear of going out alone, now

wants to go to many new places with excitement.

5. Building a map of barrier-free theme roads
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Table 12. Theme road

Name of Type of Type of Name of
Theme Road Theme Place Place
Departure Haeundae
P Station
Haeundae-gu | With the Stopover 1 Aquarium
District sea, photo Stopover 2 A coastal
Haeundae attractions, opove trail
A beach famous The
course restaurant . . entrance to
Destination
Dongbaek
Island
Daeyeon
D t !
Famous eparture Station
A delici restaurant, Oryukdo
N C(.JUS with a Stopover 1 Island
course in
Namau story, Octopus
9 with Stopover 2 Cafe Ediya
friends
Destination Busan
Museum
Nampo-dong
Departure Dried Fish
Yeongdo P Wholesale
District With a Market
Yeongdo story, Yurari
! t 1
Bridge and with Stopover Square
Ichi fri
Jagalchi Sea | friends Stopover 2 Yepngdo
Course Bridge
L SamJin
Destination Fish-Cake
Dadaepo
Departure Beach
With the Station
Saha-gu sea, photo Dadaepo
District - P Stopover 1 P
attractions, Beach Park
Dadaepo -
famous Gouni
Beach Park .
Course restaurant, | Stopover 2 Ecological
with friends Road
Destination Wasabi
cockle set

6. Development of themed road-based applications
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IV. Conclusions
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