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1 ABSTRACT

The automation in the transportation and mobiliégter, particularly the use of autonomous systams i
public transportation, presents novel challenges/émious user groups despite offering numeroustipes
aspects. Autonomous vehicles, particularly in thendins of micro-public transportation and car sigri
have the potential to serve as a flexible mobgiyution for individuals without a driver's license those
who are physically or mentally incapable of opergta vehicle. To ensure equitable access to thengal

of independent and flexible mobility for all inddtials, the design of autonomous transportation moudest
be inclusive.

The Austrian“AM4Kids” project (August 2020 to Octb 2023) imparts knowledge on mobility and
transport system planning to children and juvenilesthe context of the progressive automation of
transportation and mobility modes, focusing on phiaciples of inclusive mobility offerings. Childneand
juveniles have attended several workshops on ntylailid inclusion for over three years. In the fis&lge

of the workshop series, the children and juvenilegelop their visions and ideas for automated ritgbil
discussing the opportunities, risks, and conseqgefor themselves and other groups.

One way to better understand and visualise the veidge of everyday lives of people with disabistiéheir
mobility patterns, and mobility options is to use tpersona concept. This method aims at packagilg r
users’ motivations, needs, wishes and ambitiorssritodel to better integrate future research artthtdogy
development of automated mobility with the wantd aeeds of users. Personas do not represent the who
range of user diversity. However, they enable pasiand developers to deal realistically with theasions
and mobility needs of the relevant groups of peaple allow specific analyses to implement userrbeie
transport solutions.

This paper outlines the methodology applied andréselts achieved to make them accessible to albroa
professional audience. The project demonstratdésktimaviedgeably selected personas provide addeceval
in developing technologies. They can also be engulag the further education and sensitisation dficdn

and juveniles.
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2 INITIAL SITUATION

This paper is a follow-up to the 2022 paper emitltdutomated Mobility and Inclusion as Educational
Topics for Children and Juveniles and as TasksRegponsibilities of Mobility Planning: Work-Reparh
the Project AM4Kids” (Hohenecker et al. 2022).

The project assumes that people with disabiliteshdt have some “special needs” which would sainthe
apart from non disabled transport participantstelad, and in line with the social model of disaigii, the
design of environments, infrastructures and vekidkeglects them as potential and actual users. néeg
awarness to be represented in the mindsets ofictrpfanners, traffic engineers and decision-makers.
Exclusion, therefore, is not a consequence of podipairments but of failing to upgrade and to gethse
chances of participation, e.g. in terms of univiedssign or design for all principles. The projedtns to
broaden the scope of reflection on how traffic eys, including infrastructures, vehicles and emrinents,

are planned, designed and built and how humanicitgatan intervene and change these human-made
structures. Contemporary (interface) design appresenust address these issues on a general anacabst
level. They emphasise the diversity of road useups by constructing “personas” (Cooper et al. 2007
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which are fictional but realistic characters withncrete situations and specific aims in their déilgs as
well as broader biographical perspectives (see €h&oin this paper). Personas are a fruitful stgrpoint
for pedagogical work as they are a dialogue paitmeieveloping ideas for a future mobility systerhey
help children and juveniles in educational settibgsdevelop forward-looking responsibility when yhe
imagine future traffic systems and transport modes.

The focus is on children and juveniles who gaingiisinto transportation planning and the assodiate
research fields and research processes within rreefvork of the project. The guiding statement is
“Today’s children and juveniles will be tomorrowsers and decision makers of automated mobility”
(Hohenecker, Knoll et al. 2022). Children and julenshall learn about the wants and needs of skver
traffic participant groups, to deal in particulaittwthe prospects for the development of automatedility,
and to develop and reflect their visions of theifetin the subject area of mobility.

The project consortium of AM4Kidsis composed of sociologists, transportation plasinéandscape
architects, civil engineers and legal experts fouen the needs of people with disabilities. Sitedent
schools with fourteen overall classes participatedhe project. Age groups from primary school to
secondary school level 2 are represented. Theedagwsy in terms of school levels and in terms wgfils
with disabilities involved as well as educationaésialisation. Table 1 gives a brief overview af ttumbers

of participating school classes. For example, arfeal has some children with visual impairments and
another school focuses on technical and engineedaogation.

school level school classes and timeline summarising unique characteristics

primary school eight classes: in three different inclusive school and all-day school, volatile
(age group 6-10 years)  schools from 08-2020 until 10-2023 school, classes with special educational needs
(integrative class)

secondary school level 1 two classes: one school since 08-202€chool for children with visual impairment,
(age group 10-14 years) until 10-2023 and two classes: one  classes with special educational needs
school from 01-2023 until 10-2023  (integrative class)

secondary school level 2 two classes: one school from 08-202Wocational college, juveniles with technical &
(age group 14-20 years) until 10-2023 engineering education

Table 1: Overview of participating school classesgzhool level

The AM4Kids project comprises three phases. Childaed juveniles went through all phases using age-
appropriate teaching materials developed in theecof the project.

Phase one focused on knowledge building aboutlityohnd inclusion. Workshops conducted in phase 2
aimed at reflecting on their own mobility behaviamd learn about the needs of diverse traffic gigent
groups. In phase three, the children and juvedige®lop their vision of the future of mobility.

The current paper refers to the project’s thirdsphend presents workshop materials and the rexfulités
phase. Chapter 2.1 gives a summary of the projgicitees to date.

2.1 Previous project activities

The children and juveniles receive insight into migbresearch within the project. They learn tosebve
mobility from different perspectives and reflect thieir mobility patterns. The aim is to learn aboability
demands, needs and situational requirements afustiaffic participant groups.

2.1.1 Phase 1 - Building knowledge

Phase one consists of expert lectures (task 13¥jtisation workshops about inclusion (task 2) antihree
travel into the history of mobility (task 3). Thepert lectures and workshops aim at explaining figland
traffic system planning, give insight into our gawork and shall trigger curiosity about transpaenning
and inclusion in general. Moreover, the key figuses indicators of mobility and their meaning imgice
are explained. In the sensitisation workshopsntexds and demands of visually impaired and bliraplee
are addressed. The workshop started with a theatd@titroduction to assistive devices and accd#giblhe
second part of the workshop was practical trainivigere different kinds of visual impairments were

! Project consortium: B-NK GmbH (lead) and partriBs Wien-Verkehrssystemplanung, Universitat Wientitas fiir
Soziologie, Hilfsgemeinschaft der Blinden und Sémschen and ZIS+P Verkehrsplanung.
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simulated, such as blindfolds or special glassask Three includes time travel, in which the clatdreflect
on the film “Towards the year 2000 - a preview aimorrow’s World”, produced about 50 years ago. It
shows how the producers at this time thought thedmoould look like 30 years later. The film should
stimulate creativity of thinking about future sceoa. Past visions of future mobilities are refézgttand
analysed by asking what was predicted, discussgdleimented, and established back then for today.

2.1.2 Phase 2 — Reflection on mobility behaviour

In phase two, the reflection on mobility behavidiask 4) took place. The children acted as trariapon
system planners, and they worked with age-apprgpribility logbooks. We organised walks and spatia
explorations in the course of which we analysedr tehool environment together and conducted tranisp
planning methods such as surveying, counting, nmgppnd measuring. In task five, we developed three
logbooks depending on the participating schooltaedage of the children and juveniles.

Tasks within the mobility logbooks were: documegtinips on three consecutive days, elaboratinghen t
development of different modes of transport in i decades and conducting interviews with familia
grown-ups about their mobility behaviour. Furththiere was a task to design an imagined mode ofefutu
transport and to visualise their way to school drawing.

2.2 Autonomous driving and its impacts on people with abilities

Accessibility is an essential prerequisite for ¢éggiality of people with disabilities. The unredett, barrier-
free use of services, facilities and objects deitsem the radius of action and enables self-detethin
participation in society. To shape a sustainabttiaalusive development of automated mobility, disging
this complex and multi-layered topic with childrand young people today is essential. With a foqus o
inclusion, the aim is to understand how automasind digitisation enable or restrict the mobilitypeople
with disabilities.

To develop inclusive mobility solutions a Design #ll approach as an analytical lense. Followings th
basic idea for the planning and design of prodwsssyices and infrastructures, it should be posdin all
people to use products, services and infrastrustui¢ghout individual adaptation or special assiséan
Design for All describes a design process that daorechieve accessibility, usability and experiedey
for as many people as possible.

With a focus on inclusion and automated mobilitye tAM4Kids project deals with tomorrow’s traffic
planning and mobility research. Automated mobitias much potential to increase independent motafity
people with disabilities, if various offerings adds the needs and situations of people with digabil The
following issues have to be adressed:

e The preparatory activities for a trip (pre-triplich as obtaining information about the AM offer th
ordering, booking and payment process, the reservat assistance services, etc., are to be carried
out as far as possible on the person's own redplitysi

e All stages of the journey (on-trip) are barriereréor people with disabilities. This starts when
leaving the house door and concerns the accebs #M offer, the wait or stop, the change of inter-
and multimodal means of transport, equipment, médron on and around the route, stage or
vehicle, the stay in the AM means of transporty sfaalities and equipment in the vehicle and ends
when getting off near the destination as well &daparture to the destination address to the house
door.

* The appropriate provision of information during tleerney, as problems might occur during the
journey. This involves a reflection of the expecen(post-trip), any payment as well as any
complaints to the operating company or the prowigib services for the vehicle (e.g. charging the
battery, luggage collection, etc.).

A central question is to what extent AM or a coter&M offer is able to meet the specific requiretsenf
people with disabilities to enable their indeperidaobility? For one, this is a question of techiyidal
development, but also of the socially acceptabktscof automated mobility for the different grougpis
people with disabilities. It is important that tkegroups can actively participate in the developgnan
automated mobility to meet their needs sufficientlige current situation is still way behind thiguement.
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3 PERSONA CONCEPT IN THE AM4KIDS PROJECT

Personas are fictional characters that representtaiget audience of a product or service. Theyp hel
designers and developers understand the needs, gadlbehaviours of their (potential) users amdigde a
-human face" to the data and insights gatheredndurgésearch. Personas are a valuable tool in esgreci
design. (Cooper et al. 2007). However, the creatibpersonas can be influenced, e.g, by gender, bias
leading to inaccurate or stereotypical represemmatiof users. For example, a persona based on rgende
stereotypes may not accurately represent the raawtibehaviours of the imagined target group, leathra
product that is not inclusive or accessible to(Mlarsden et al. 2015).

To create effective personas, designers and dexalaopust be aware of their biases and strive tatere
inclusive and diverse representations of theirdbagidience. With reference to gender, they haesltivess
a range of gender identities and other factors agcdige, ethnicity, and socioeconomic status.drctimtext
of mobility, personas can be used to understandiverse needs of different users, such as peojile w
disabilities, older adults, commuters, touristg] Eamilies with children.

For example, a persona for a person with a dispbitiay include information about their mobility
limitations, such as the need for accessible t@msiion and priority seating. They may also hgvectic
needs for information, such as real-time updatesemmice disruptions or accessible route plannoadst A
persona for a commuter may include information aloeir daily routine, such as the need for rebadhd
efficient transportation options. They may alsoénpreferences for specific modes of transportasanh as
biking or public transit, and may prioritise castnvenience, and environmental impact.

Ten personas were developed in the R&D project “Adusive!” (Knoll et al. 2021). The goal of the
personas is to package the motivations, needstedesind usage goals of real users into a model tha
decision-makers, responsible parties, developtrs,@n use to empathise with people with disidsliand
develop user-centred decisions or technology dewedmts accordingly. With the support of projecttipar
Austrian Disability Council (OBR), feedback fromqpée with disabilities was incorporated into thesoma
descriptions. The personas were constructed chréfube typical and credible and contain as fewdgps
stereotypes as possible. In the context of theeptdheme, Automated Mobility, the following infoation

was used for the description of the personas:

* Name

* Sociodemographic information and background

« Mobility behaviour (regular routes, professionaltes, etc.)

« Requirements for the mobility system (informatigehicle, accessibility, etc.)

* Technology and automation in everyday life today

* Wishes, needs, barriers
In the following, we present an example of a bly@gson using a guide dog:
Example of a persona: Michael - Blind person witjuade dog

Michael, now 30 years old, lost his vision at agedie to retinopathy pigmentosa, an inherited aétin
degeneration. He relies on a guide dog for safetyassistance when navigating public spaces, pkatig

for using public transportation. While he has learBraille, Michael finds standard tactile printhviaised
letters more accessible for reading. His guide dogompanies him to work in an office, providing the
support he needs to be spontaneous and indepethgdemg his daily commutes. When taking the bus, the
dog helps Michael locate the entrances and exstshe bus stops at different points within the btop.
Michael requires a priority seat on the bus to awoodate himself and his guide dog, but the needfor
quiet space for the dog is often overlooked in pilag. He appreciates loudspeaker announcements,
although they can be challenging to understand hdét benefits from having an annual pass for public
transportation, eliminating the need to worry abfnding suitable tickets. However, he faces difies
with the validation machines, which can be trickyldcate and insert the ticket correctly, espegial the
bus wobbles during the journey.

Technology and automation in everyday life todayhAdme, Michael relies on a smartphone app to kearc
for mobility information. The app helps him findetfbbest time and connections for his commute usirtj@
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transportation. There are certain barriers thathislét encounters in public spaces and when usingcpub
transportation. When faced with new and unfamitiantes, Michael usually looks for a companion to
accompany him and his guide dog. While using higgagion app, Michael sometimes needs clarification
for directions like left or right, and announcengntay come too late. Accurate descriptions areiaruc
these situations. Having his guide dog by his sweld have helped Michael avoid obstacles caused by
incorrect announcements. In Vienna's 22nd dist@&testadt Aspern, there has been a self-driving bus
operated by Wiener Linien in test operation for edime now. Michael believes that automation wél/a a
similar impact on him as long as he travels with dniide dog. The dog assists him in boarding artthgx

the bus and helps him find a vacant seat that allspace for both himself and the guide dog without
blocking others’ way. Michael doesn't foresee $icgmt changes due to self-driving vehicles. Itisctal for
Michael that his guide dog is recognized as ars&s¥ie dog so that he cannot be denied entry {thlss
doctor's offices, or stores with the animal. Orgnificant concern for Michael is electric cars, has has
difficulty hearing them. He shares this concermhits colleagues who also have visual impairments.

This example demonstrates that, overall, individuaith disabilities have similar end goals and life
aspirations as those without disabilities. Howetlee, means and conditions to achieve these goads Ineu
adapted to accommodate different sensory and rabibities.

4 METHODOLOGY

The design of project phase three aims to sensitigdren and juveniles to the topic of mobility ine
context of current technical developments and Biolu Hohenecker et al. (2022) described that the
AMA4Kids workshops promote creative and networkddking among children. In phase three, the focus is
on examining automated mobility from different gmstives. For this purpose, the project consortium
developed Future Council workshops in an age-apjai@manner, depending on the participating school
classes. Using personas, children and juveniles kaout the importance of developing mobility offen a
future-oriented and socially sustainable mannee @bquired knowledge enables the pupils to expezien
mobility from different perspectives and allowsnhéo understand the implication of scientific cqpise It
shows that in the course of childrens” participatiorocesses, the age-appropriate and step-by-step
development of knowledge is indispensable for snsbde learning experiences.

The idea of Future Councils is based on the folhggoals:

e Toimpart knowledge about the automation of trangpion system elements: Lectures, the lecturers
explain the stages of automation and the term pamssystem. It is essential to convey the
interaction of people, means of transport and teso@ated infrastructure. The diversity and
heterogeneity of the users of a transport systeamaddressed, and the children and juveniles are
sensitised to the different needs and demands Intaractive exchange, the children and juveniles
elaborate on which tasks in a transport systemeans of transport have been automated throughout
time and reflect on the advantages and disadvanitafighese developments. Finally, driverless
autonomous vehicles are presented, and their ¢uanehfuture application areas are discussed.

« Changing perspectives with the persona concepérAfshort theoretical introduction to the persona
concept, the children and juveniles read the dethon of their assigned persona in small groups.
They learn about the persona’s transport needs ragdirements and identify barriers and
difficulties. They reflect on the mobility systerffadances to be entirely usable by the persona.

» Develop future scenarios and solutions for the qreas Pupils develop visions of the future and
scenarios for automated mobility and discuss wttexepportunities, risks and consequences lie for
themselves and other groups of people and the amaegnt. They work independently in small
groups to develop means of transportation and elen@ a transportation system that they believe
will improve the persona’s mobility situation.

« Reality Check of our Future Scenarios: Finally,i@lajue happens on eye level with researchers
about their elaborated ideas within the workshope Experts of the project consortium give
feedback and discuss the relevance of their prageeis using the categories of society, politics,
industry and users (results see chapter 5).
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4.1 Change of perspectives with the persona concept

The personas created within the project “AM Inkkasi (Knoll et al. 2021) and used in the currentjpct
“AM4Kids” promote a change in perspective withire tiworking groups. Personas help pupils understgndin
the needs of others, as well as provide insiglattine everyday challenges of persons with disaslin the
transport system. The goal is to encourage pupilsidvelop mobility solutions for personas from an
inclusive design perspective, followed by discugsitsions and ideas in a Future Council. Scientstd
planners accompany the children and juveniles is firocess, offer feedback and insight into the
interdisciplinary, multi-level exchange betweercgnes. In the following, the used personas artireed:

4.1.1 Michael — blind person with a guide dog

Michael is a blind person who uses a guide dogstdety and support in public spaces. Michael finds
reading the standard tactile script with raisetetsteasier than Braille. He works in an office aisdally
takes the bus, with his guide dog showing him thet entry and exit points. Michael uses an appien h
smartphone to find the best time and connectionhferpublic transportation routes. He often seeks a
companion to walk new and unfamiliar routes witimhand his guide dog. Michael emphasises the
importance of recognising his guide dog as an tasgie animal, allowing him to enter hospitals, ddst
offices, or shops. He finds electric cars dangeamibe cannot hear them, which is also challeniginis
visually impaired colleagues.

4.1.2 Amina— a person who is blind from birth

Amina is a 47-year-old blind woman who lives witbrtpartner and works in an office. She uses public
transportation to get to work and relies on anssast to help her with tasks. Amina faces challengken
using public transportation, such as needing teelpee which line or end station the vehicle is eatb.
She uses a long cane to navigate and prefersdatdrerself to linear structures. Amina uses appheay
smartphone to find the best connections when tiagehlone and asks for help when buying ticketse S
uses a Braille display and a screen reader to warkher computer at home. Amina wishes for more
automated communication and announcements in pwuahsportation and at stops to help her navigate.

4.1.3 Aleksandar — blind person with an affinity for teciogy

Aleksandar is a 28-year-old blind man who livesiicity with his wife and two children. He is intsted in
technology and has tried many different products.ditcovered a new technology at a fair - shoeb wit
sensors that warn him of obstacles through vibmatmn his smartphone. Despite the sensor, heeélls to
be attentive as it cannot detect downward stairsbstacles at chest or head height. Aleksandaryalwa
carries a long cane with him. He is now a repregiMat for the manufacturer of the sensor technolétyy
travels to work alone and uses a screen readeavigaie new routes. In his free time, he travelh wis
family using public transportation. Aleksandar veshfor better communication with vehicles and for
electric vehicles to make more noise. He has @ieslf-driving bus but found it challenging to leedhe
entrance and exit. He also uses a navigation apipisosmartphone and wishes for better communication
with traffic lights. He uses an acoustic signhah#trsections to know when the light turns greea.isthappy
that future traffic lights will be operated by psa®) a button instead of using a Euro-Key.

41.4 Maria— a person with visual impairment

Maria is a 67-year-old retired woman living alomethhe countryside with a visual impairment. Shedsee
help recognising contrasts, doing reading and iogabus stops difficult. While urban areas suppbg
visually impaired, the countryside needs such stftecture. Maria uses call-and-collect taxis toefaand
recently acquired a smartphone to help with naidgaand reading. However, she needs help with GPS
accuracy and the need for large font sizes. Impgpeind expanding support systems for people wghali
impairments is crucial to make their daily livesiea

4.1.5 Justin — a person who uses an electric wheelchair

Justin is a 19-year-old who lives with his pareimtshe countryside and has had problems feeling and
moving his legs and arms since birth. Over tims, bbility has decreased, and he now uses anielectr
wheelchair. While his home has been modified t@matnodate his wheelchair, Justin faces challengesiwh
using public transportation. Bus and train rampsloadifficult to access, and he often needs asgistfrom
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other passengers or transportation staff. Justshag for more accessibility in vehicles, includeasgier-to-
use ramps and better communication systems foaliiggm entry and exit. He also hopes for technatabi
advancements in electric wheelchairs to make theme dightweight and suitable for off-road use. Dtsp
these challenges, Justin remains optimistic an#sldorward to finding employment and continuing to
explore the world around him.

4.1.6 Jana — a person using a mechanical wheelchair

Jana is a 38-year-old woman who has been usinghaahaheelchair for 23 years since an accidentheft
unable to walk. She is skilled with her wheelctzaid uses public transportation, including the syhwam,
bus, and rapid transit systems. However, she faoé@ations in many buildings and needs help tossrthe
streets. Jana uses an app on her smartphone ttrdiffid information and the fastest connections tier
routes. She also buys her tickets through the dgoma has not been able to try the self-drivingymtsbut
she is interested in how the ramp works and wheremergency button and wheelchair space are thcate

4.1.7 Franz —a person with a phobia

Franz has claustrophobia and experiences anxietypanic in crowded and enclosed spaces. This fear
affects his mobility, and he prefers to drive has instead of public transportation. Franz's emglapes not
have a company parking lot, so he must pay foripgriHe avoids rush hour and schedules his womdyfre

to avoid crowds. Franz would like to use publicngjgortation more often, but he needs to catch up on
information about the occupancy of the vehicles. pgtlefers a driver who can intervene and support in
certain situations rather than relying solely arhtelogy.

4.1.8 Cecilia, a deaf person

Cecilia relies on lip-reading and sign languagecoonmunicate. She prefers to be accompanied by an
interpreter when dealing with authorities or dostoCecilia uses a video conferencing service to
communicate with her sister and has downloadedrakgeartphone apps to help her stay informed and
communicate better. Public transportation has iwgulo for people with disabilities, but important
information may still be announced over the loudgee before appearing on the display. Cecilia agd h
partner own a car but mainly use it to shop ortgéle nearest train station.

4.1.9 Ali, aperson with hearing impairment

Ali relies on hearing aids and induction loop systeto communicate. Ali avoids speaking to people or
asking for directions in public places due to hifiailty in hearing. He uses an app on his smastghto
find the fastest route for public transportationl & grateful for digital screens displaying infation about
public transportation disruptions. Ali also usesaa-sharing service to borrow a car and preferaatk
instead of using e-scooters, which he finds togdeus.

4.1.10 Sarah, a person with learning difficulties

Sarah lives in a supervised shared apartment arkswoa supervised workshop. Sarah finds it chglieg

to understand information and prefers to be accaiegaby a friend or caregiver when travelling onwne
routes. She records spoken words to remember thingsasks for help when buying tickets or navigatin
her smartphone. Sarah finds it overwhelming to ttesesportation apps and prefers to ask other pdople
directions. She wishes there was only one appubligptransportation with information in easy laage.

4.2 Future Council in secondary levels 1 and 2

The tasks of the Future Council differ between sdeoy level 1 (A) and 2 (B) in complexity and scopke

persona’'s characteristics are first collected jimadile in both workshop versions. Version A ask®at the
persona's challenges in public transport, whereasion B generally asks about mobility behaviourisT
builds on knowledge about mobility and transporiegated in the previous project phases.

In version A, the pupils collect ideas for a meahsansport or elements of a future transportesystwhich
could be helpful for the persona. From these, impletation possibilities are derived and recorded in
writing and graphically.

In version B, they think about how the persona wdakl when travelling in a public transport systeith
autonomous buses a) with an operator and b) withiowperator. The task here refers to the requinesrad
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the public transport system so that the personatreamel confidently in the given scenarios. Froris,th
solution strategies are derived and discussedeimapy, commented by the project consortium. Thisliem
and juveniles document their process step by stqpepared Flipcharts as shown in Figure 1.

Automated mabilify from different perspectives OUR AUTOMATED, PUBLIC TRANSPORTATION OF THE FUTURE FOR:
REQUIREMENTS OF THE MOBILITY SYSTEM

PERSONA PROFILE Q (Inf]ormariun, vehicle, accessibility, wishes, needs,
efc.;

phi fon and backg

FUTURE WORKSHOP

MEANS OF TRANSPORT OF THE FUTURE

My disability:

Mobility behaviour (everyday trips, wark-related trips,..) My challenges in public transport:

R . SOLUTION STRATEGIES
7 g\ - What does the persona need, depending on the

=+ § . situation, 1o be able o travel with confidence? What T wish for:
=1 Which solutions are helpful for the persona?

POTENTIAL BARRIERS & CHALLENGES |

quirements taken info account? Where might barriers and difficulties
arise in the process of being on the way?

SITUATION A

What if there is an autonomous bus with an operator that gaes Yo our
schaol and stops af a bus stop right in front of the school?

IDEA COLLECTION TRANSPORT OF THE FUTURE

How i the persona doing in the two situations? Are their needs and re- H
W - Now you are the developers of the futurel

SITUATION B -
What if there is an autonomous bus without an operator that goes to e
our schoal and stops at a bus stop right in front of the school? s

3

Troject AMMKIDS, T s B oo Project AMAKIDS) [ ————————

Fig. 1: Flipcharts with the Future Council's assignirfor elaborating the content in small groups:site A secondary level 1
(left), Version B secondary level 2 (right)

4.3 Future Council in primary school

The Future Council workshops have also been adadptélie needs and capabilities of children in prima
school. Pupils had the opportunity to develop thdéras for means of transport for the future ineayv
creative and open setting. After the expert’s inm#tans of transport, the related developmentsertourse
of history, automated and autonomous mobility ak aginclusion — adapted to the age group andgresb
for easy understanding — the children were enaloléake researcher roles. Their work output wasvihgs
and collages for fantasy-based ideas for futureilibplnodes. As the persona concept is too compbex
this age group, it was not used explicitly in thisntext. As an alternative, the expert team prapéne
following questions to give some instructions aondréflect the ideas and inventions together with th
students:

* For WHOM did you develop the means of transpotheffuture?

«  WHAT should your means of transport be able to Wivat should be better than the means of
transport you already know?

¢ HOW are your means of transport controlled? Isiibenated?

«  WHO can use your means of transport? Is it suitbdldlind people? Is it suitable for people who
cannot see/hear/walk well? Are there any helpiotst

In this way, the persona concept — in terms ofipgitoneself in the position of someone else andtere
solutions that help the needs of a particular gseup — was integrated into the workshop formeageiositise
the pupils accordingly.

5 RESULTS

The children of secondary level 1 presented thé#as mainly graphically with short notes for the
explanation on their flipcharts. Figure 2 shows pleesona “Michael” as an example of the resultred of
the working groups. Michael has a visual impairmand his assistance dog accompanies him. Therehild
recognise some challenges, such as the need afisnffspace for Michael and his dog in public sort.
Therefore, one focus of their reflections is thablg transportation should also include space rueske
exclusively for assistance dogs. In addition, teaggest that securities help with the ticket maehiand
that these are also provided with tactile Brailteis important to them that a contact person isagb
available for the passengers. In addition, inforamibout the current location and the route shddd
available for people with visual impairments in pakransport, e.g. in the form of maps with Brall

ki
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Fig. 2: Example of a flipchart about the personahdel - created by secondary level 1 students

The task for the students of secondary level thiget to a given process, which refers to the stemd the
autonomous bus in the surrounding area of the $cdm@ mobility offer. The students initially idégt
barriers and challenges, derive requirements ferntiobility system, and develop solution strategies.
example, they used the perspective of the perséiig ‘(impaired hearing). The group suggests that
warnings at bus stops (especially platforms) avergivia light signals on the ground. Using vibratio alert
people to events or last-minute changes in pubdiasportation is also part of the solution stratéigyese
additional information channels would be benefid@ all passengers, not only for people with hagri
impairments. In the workshop, the secondary lev&tiuBlents focus on actual technical implementatss
discuss them intensively in groups. They proposeua apps for the different personas, tailoredhtsr
needs. The persona “Franz” avoids public transpiortabecause he is claustrophobic and feels
uncomfortable when too many people are in the Vehithe students follow the solution strategy taipq
public transport with weight sensors and light lemsr to estimate occupancy in real-time. The result
information will be stored in the routing apps betpublic transport. The persona “Franz” would thas
able to plan his routes better even in new roubesitawhich he has no experience. Figure 3 belowshan
example of the flipcharts about the persona “Jama’a section about the persona “Ali".

Automatisierte Mebilitét ous verschiedenen Perspektiven . ANFORDERUNGEN AN DAS MOBILITATSSYSTEM
pEEmAE RS f \
Information, Fabrzens, Erreschbac keit, Winsche, Bedirfnisse et _ B
< STECKPRIEF DER PERSONA Q Bbindertenor<ess, Sty 477 Ressere Dﬁ,ﬂ" Vecbindungen
- Netroftaste imBus, Ansprehperson, ﬁ‘_. =
Satcdemcgro{:\sgm Angaben und Hintergrund. weniops  Bostiesen, O,['l};b modunisicrm

38 e , nfall vor 23 lJahteh, mecha nizcher
Rotstehl, ollenerviehencle Muthr | (heelie WL
Mowmsverhuuan (Alitsgswese, bem(»‘l\che Wege,..):

U-Bohn, Steafenbahn, “Bus, Schneltbabn,
Mt RULAL forbheegen

\ /_ LOSUNGSSTRATEGIEN:

3 -
o — Wat braucht die Persona je nach Sirotiont W P . 551' EG'E”
\ Weldwe Losungen ind fur gie Per sonah e eic? % LOSUNG! RAT
CEITSREET @ n——
PUCGMELELL BB AR IREN A NRRASFERERLRGER Wi§speseon, Homay . - N
e et cs s P den beidlen S T o ) . ‘
e o P S auttanuna, ':,,T,e‘.fw‘:\.‘.’;;;:;?:*‘(”‘ sse be- Axlevgy o Gebdugen am  Bohnhef, _b/a Crung m b Licht

A: Gie (ahlt sich wohl , ela sie eine Anspeech Retson hal usw.. . - ,
Rollskuh\ ek kopott | sie kdnnye sich vevlehe,\:o “ Rompen neben den  Yulen B"P"':Bodanmkwrunsm— anump; Zr)ﬁ

Yooellodntes  Romdstein
o i 'Huss\tﬁtg c.EmPn((s mit .{.‘J\tﬁ;\.jm
‘Warv‘unﬁ wit Vibcadion

> Platze bei Dfis £5 intcachtiae
B Es wacde sie intetessieren | Sic gl achtmehe in die Schle | ffis for Teein 3
Schusiexiokeiken beim  Ein- . Aussitigen, _QPP* zom Komm unizieren

Fig. 3: Example of flipcharts about the personasal (left) and "Ali" (right) - created by secongéevel 2 students

Personas helped pupils to consider the practiaablems of traffic participants with disabilities daro
develop practical solutions. In the case of Michéml example, they found the following elementsbt
included in a more inclusive traffic system:

+ Louder and clearer announcements
* Recognition of the dog
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* Improvement of the navigation app

* Tactile standard font.

The solutions developed by pupils in the workshopstallised around two basic ideas. The first idea
addressed realistic ways of adapting environmesaaditions to the situation of persons with disébs.
Technical devices replaced or worked around the@grimpairments and broadened accessibility tificra
situations. On the other hand, pupils in techngcdlools integrated realistic design ideas withtdohnical
devices they knew from their education. Blind passneed non-visual communication channels; wheelcha
users need broader entrance and exit areas tosagebiles, etc. The second strategy used by younge
pupils was developing less realistic (sciencedittivehicles and infrastructures like flying whéwelits or
highways for wheelchairs. These solutions proje&temivn solutions of traffic participation for nomsdbled
people on people with disabilities and created ecifip traffic system around their situation. Fram
pedagogical point of view, both strategies are nmgginl and relevant and help pupils see the conipésx

of design problems regarding traffic participation.

6 DISCUSSION

The aim of an inclusive mobility system is to emahll people to move around on an equal footingtand
participate fully in society. To this end, it isaessary to ensure a seamless, inclusive mobiliéynctiom
door to door.

« A mobility chain is schematically composed of thééddwing elements:
* Pre-mobility: information + information + planninrgimplementation/ticket purchase.
* First mile: from the starting point to the 1st stator parking lot.

e First station: arrival to boarding + interactions the spot/ such as ticket purchase, replacement
transport, etc.

e In transit

* Intermediate/final station: exit mode of transgbtb board mode of transport 2 or leave station
» Last mile: Final station to the actual destination

« Follow-up: Report problems encountered, reclaimeghe route for later trips, etc.

In between, waiting times and waiting places oc&wery mobility chain must meet the requirement of
complemteness and inclusion. In reality, howevelarge number of different and incomplete mobility
chains occur. Therefore, the involvement of peaeytd disabilities in planning mobility chains issential.
These considerations have to be taken into acéouiné context of the development of an inclusifferdfor
Automated Mobility and one should:

e Subject existing traffic information services toiaolusion usability check.

e Consistent implementation of the multi-sense ppleciReliable information transfer (pre-/post-trip)
for passengers through analogue and digital funatidiversity so that a transparent exchange of
information between (automated) vehicle and paseran be enabled.

« In developing applications for traffic informatiopay attention to the needs of various people with
disabilities.

« Barrier-free design of the road infrastructure,deample, utilising the comprehensive installatdén
tactile guidance systems, so that safe orientati@md from the (automated) vehicle is possible.

« Optimise physical design of (automated) vehiclbss tefers to the need to design a vehicle that
enables people with disabilities to get in andindéependently

e Conduct regular usability tests and field check#hwilifferent groups of people with disabilities in
public spaces and along the entire mobility chain

7 CONCLUSION

To conclude: Beyond its use in a design context, personas concept is also a valuable device in
pedagogical settings. Instead of reflecting on diteation of people with disabilities on an abstriawel,
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pupils learn to understand the situations of cdecteffic participants with their abilities andstactions,
their aims and demands. These aims and demandsadifferent from non-disabled traffic participant
Instead, the means and conditions must be adaptaedeet their situations. To be sure, the solutions
developed by the pupils, depend on their developaheand educational levels. Solutions developed by
pupils from technical schools are much more realestd geared towards working around sensory oilypod
restrictions. Younger pupils tend to develop imagjrvehicles and infrastructures and create traffatems

for people with disabilities. While the first stegly adds communication channels and situational
modifications to increase accessibility, the secsindtegy emphasises visions of mobility systeramfthe
standpoint of other types of traffic participanesg( a highway seen from the perspective of whegich
users). Both strategies bring design problems ¢oftine which can be further discussed and developed
Personas promote the attention of future mobilignpers (more precisely: of pupils in the role afhitity
planners of future traffic systems) to the diversif user groups and the awareness of accessibility
Nevertheless, inclusive personas must not be misasea substitute for the involvement of peoplehwit
disabilities. The creed of participatory traffiaphing says: “Nothing about us without us” andhis tvein,
traffic planning has to be done by people with arnthout disabilities together. Personas are an lkxte
educational tool to develop an inclusive mindseitawients imagination to specific problems thaen
more ways to develop viable and sustainable saistio
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