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Executive summary

The deliverableD2.3 Universal Interface language (UILL Version lintroduces the principles of
Universal Design (UD to the world of icons and pictogramson digital interfaces. It aims to
provide designers, developers, and transport or goods delivery service operators with a
preliminary set of guidelinesfor the usercentred designof icons as part of the user interfae, be

it digital or physical.

This deliverablecomplements Deliverable2.1 Universal Design Manual (UDM) Version 1(D2.1)
They areboth key tools for offering guidance to different types of professionals that work on
planning, designing, deployment and operation afigital mobility and delivery services.

The UIL manual derives from the need to answer the following key questions:

1 Are people awareof the emerging role of icons in mobile applications?

1 How can icons help all people navigating smoothly within the contents and
features of digital applications?

1 Arethe meaningsof icons clear enough to all users?

1 When clicking on or interacting with an icon, are users sure about the expected
outcome?

For this purpose, a specific methodological path was set up to evaluatiee accessibility and
inclusivenessof iconsin relation to service and application interfaces. It consisted of three main
steps, as follows:

1. A preliminary review of 62 digital mobility anddelivery service applications (DMS/DDS)
from more than 20 different countriesto explore interface accessibility and iconuse. In
addition, other 20 applications commonly used in Europe fefing both transit and food
delivery services were explored. From this review, a catalogue of 27 recurring icons, both
general and mobility-related ones were identified.

2. The selection of icons collected in the previous phase was compared with those used
the pilot site applications. A UIL exercise was built to involve users in icon evaluation.
Hwf!tjnjmbs! joufsbdujwf! VIMI fyfsdjtft! xfsf
Practice (CoP);

3. To consolidate results about icon evaluation collected tiough the previous two steps, an
UIL online survey was distributed to all stakeholders, to social media account followers
and to the members of the G&reation Community.

The main results concerning th@bove mentioned steps refer to:

1 the creation of an/cons cataloguethat includes useful evaluation insights about
recurring icons in digital mobility and delivery applications (sectiorv.1.2);

1 an /nterfaces analysis providing useful tips about the importance of a well
structured application interface to ensure the highest comprehensibility and
minimisation of errors (section 7.2);

1 the identification of a sef of recommendations for the design of accessible
and inclusive interfaces. They have been organized in three main sections:
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recommendations from the INDIMO project, inclusive design recommendations and
general recommendations.

Recommendations from the INDIMO project (sectidhl) concern:

1 The design of inclusive and accessible interfaces (sectidhl.l) with a specific
focus on interfaces for the visually impaired and blind people;

1 The design, selection and integration of pictographic icons for mobile applications
(section 8.1.3).

Inclusive design recommendations (sectioB.2) include:

1 Inclusive usertesting recruitment (section8.2.1);

1 Plan the development of inclusive mobile interfaces (sectiod.2.2);

1 Design inclusive mobile interfaces (sectiord.2.3);

1 Recommendations from other communitiese(g., UXs designersgamers) gection
8.2.4);

General recommendations (sectioB.3) address the following target groups and topics:

1 Digital mobility and goods delivery service providers (sectiod.3.1);
1 Policy Makers in the field of digital accessibility (sectior8.3.2);

1 Software developers and designers (sectid® 3.3);

1 Institutional decision makers (section8.3.4).

The results collected in this deliverableconfirm findings from the interviews with stakeholders

from Task 1.4 of the INDIMO project i(D1.4)and together with recommendations and solutions
provided by the other tools included in the INDIMO Inclusive Digital Mobility Toolkit, will be
bggmjfe! up! ui f! Qj mpu! qi btf! 3! )ud/5*! up! bttfit
services. For this purpose, two ralesign workshops will be carried out in each pilot site.
Feedback and suggestions gathered during these activities will nourish and enrich the final
version of the UIL manual, due at M34.
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1. Introduction
1.1. About INDIMO

The INDIMO project aims to enable@esearchers, operators of digital mobility services and
platforms, developers of digital mobility solutions and policy makers to include the user
perspective and cecreation approaches in the entire development process of digital mobility
solutions. This vay, products and services delivered would be tailored to the actual needs of
transport users. The project will identify the main characteristics of demands that digitally based
mobility solutions place on users, focusing on all types of transport users and particular on
vulnerable-to-exclusion citizens (such as elderly people, children, people with disabilities, low
income, low education level). The project will develop the INDIMO Inclusive Digital Mobility
Toolbox consisting of the Universal Design Maml; Universal Interface Language for transport
services, Guidelines for cybesecurity and personal data protection and a Policy Evaluation Tool.
These tools will support policy makers, developers and service operators to develop digital
mobility solutions universally accessible to citizens focusing on accessibility and social and
spatial inclusivity. The toolbox will be applied and tested on five pilot projects in Madrid (Spain),
Antwerp (Belgium), EmiliaRomagna (Italy), Berlin (Germany) and Galilee (Ish. INDIMO has
five project objectives, as follows:

1 Objective 1: To improve the understanding of the needs of users tovels the digital
transport system.

1 Objective 2: To improve the knowledge about the requirements of a personalised
digital transport system towards users.

1 Objective 3: To cacreate tools that can help engineers, developers, operators and
policy makers to develop an inclusive, universally accessible persaised digital
transport system.

1 Objective 4:To facilitate the concept of universadesign throughout the planning
design process of digital applications and services bothoff accessibility and
inclusion.

1 Objective 5: To navigate future policy by channelling project results into European,
regional, and local policy making.

1.2. Vision for D2.3 I Universal Interface Languagel Version 1

1.2.1. The INDIMO toolkit

JOEJNPIFt! nbjo! hpbm! jt! up! fygboe! uif! vtf! pg! f
target usersgroups that are currently excluded due to physical, cognitivesultural, or socio
economic barriers. Fulfilling this goal requires a holistic approach that takes into consideration a

variety of digital services and an extensive data collection from enasers, developers, operators,

and policy makers in order to establish policies and guelines towards more inclusive digital
information systems andmobile applications related with transport and goods delivery services
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The outcome of the project will be a comprehensive digital mobility deployment toolkit, which
will be comprised of:

1 TheUniversal Design Manual (UDM) for digitaltransport services(D2.1),

1 The Universal interface language (UIL) for digital transport serviceg®.2.3)
1 The Cybersecurity and privacy assessment guideling32.6),

1 ThePolicy evaluation tool and recommendations for policy maker@®?2.7).

=

Cybersecurity and
privacy assessment
guidelines

Universal interface
language for digital
transport services

Universal Design
manual for digital
transport services

Policy evaluation
tool

Figure 1 - The INDIMO Toolkit

The Universal Design ManualD2.1) and Universallnterface Language(D2.3) are based on the
assessment of user requirements and feedback from relge applications contained in the
pilots. The manuals are constructed folilwing seven principles ofuniversal Designt (UD) (Fogli,
Arenghi, & Gentilin, 2020) while also considering cybersecurity and privacy. They expand the
concept of equitable use to social, spatial and economic inclusivity in aessing digital on
demand mobility services. The focus is on the interaction between users and the digital transport
system through user interfaces on multiple devices (e.g., mobile, desktop, interactive equipment
or information display). Enablers and bargrs for the use of mobility services in general are also
identified. These manualsare complementary tools and both nourished by a number of research
jogvut! po!vtfslt!fyqgfsjfodf!dpmmfdufe!jo!qsfw
literature review. Practitioners should combine provided recommendations to extract lessons
that are of interest for their planning, design, deployment and operatiorifThe UDM and UIL are

! General principles of Universal Design include the following:

91 the design is useful and marketable to people with diverse abilities;

1 the design accommodates for a wide range of individual preferences and abilities;

1 the design communicates necessary infamation effectively to the user, regardless of contexts of

use or the user's sensory abilities;

the design can be used efficiently and comfortably and with a minimum of fatigue;

1 appropriate size and space are provided for approach, reach, manipulation,danse regardless of
the user's body size, posture, or mobility.

|
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key tools for offering guidance to different types of professionals that work ro planning,
designing, deployment and operation of mobile mobility and delivery services. These
professionals may be Graphic Designers, UX/UI Designers, Computer programmers, Computer
Engineers, System Analysts, Information systems Managers, Computer NetkvdArchitects,
transport operators, policymakers.

1.2.2. The Universal Interface Language

Visual icons (also called pictograms) are fundamental elements in design because they
symbolize concepts and how people consciously or unconsciously interact daily with theloons
are a powerful communication tool, yet not accessible to all. Thus, the purpose of the UIL is to
improve the nontextual communication of digital applications to ensure that different types of
people may intuitively access contents overcoming thahguage, cultural, physical and cognitive
barriers.

This document introduces the principles of Universal Design applied to the world of icons and
pictograms and it is addressed to designers, developers and transport or goods delivery service
operators. Itincludes a preliminary set of guidelines and suggestions, enriched with direct links

to contents addressing the usability and inclusivity of icons and interfaces used by mobile digital
services. This UIL can be considered as a first step into usentrede j hj ub m! bggmj dbuj

The UIL offers guidelines for the usecentred creation of icons as part of the user interface, be it
digital or physical (.g.,the image of a delivery box in a digital delivery service or the wayfinding
pictograms in a trarsport hub). The UIL manual establishes a clear conceptual approach, to
promote awareness about the close connections among icons, visual interface elements and
multi-modal cues that lead to the full comprehension of digital application contents and
features.

1.2.3. Structure of the deliverable

This first version of the D2.3 Universal interface language icons is the third deliverable of Work
Package 2 (WP2) and it is complementary to the other deliverables submitted in Va8 M19
D2.1 L' Universal Design manual(D2.1}y D2.5 Enhancing appropriation of digital mobility
solutions (D2.5)and D2.6 Guidelines for cybersecurity and personal data protectigD2.6, 2021)
More advanced versions dD2.1 and D2.3will be delivered by the end of the project (D2.2, D2)4
together with the deliverable D2.7 - Recommendations for policy makers and operators for
implementing an inclusive digital transport system(D2.7).

The UIL version 1 is aomprehensivedocument that, beside guidelines, best practices, templates
and the icons catalogue, includes a detailed theoretical rationale, the explanation of ¢h
methodology applied to the data collection and several annexes. These consist of instructions
and templates to perform exercises (e.g., interactive dashboards, online survey), the detail of the
analysis carried out and raw data regarding the five INDIM@ilot sites (UIL exercises).

The UIL version 2 will be a more readable and navigable document designedf&fUl designers,
service operators and developers who need an operational approach to the informatidénnew
information structure and graphical organization will be provided. The content will be shortened
and it will be mainly focused on recommendations and methodological templates.
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Coming back to the D2.3,n the openingsection 2 an overview of the main chaénges related

with the design of inclusive mobile interfaces and icons are briefly desbed. The following

section 3 summarises the current knowledge in literature about icons, symbols signs and
pictograms plus a collection of relevant standards. Additionallyp o ! pwf swj f x! pg! j dp
and accessible user interface bespractices, including insights from similar public and private
research projects and linked results from WP1 isection 4.

The main contents of the UIL manual can be found fropection5x i f sf ! ui f ! vt fs! jo
jdpotl!"bobmztjt!jt! | ousegtientdbbut Methodeldgy Vhe tesultsare e f u
reported in section 7, from which we derived recommendations collected igection 8. Section 9

is dedicated to the lessons learnt andection 10 extrapolates conclusions from our researcland

next steps

l
k

At the end of eachsection, we have summarised the key insights and findings of the respective
section in order to provide a quick point of reference.

2.Ui f!' Voj wfstbm! Jouf sgbdf !
statement

2.1. Why a lLhiversal Interface Languagemanual?

Xflsf! bmm! hf uvactingehld jvmazf 'ex juupi!!jnopucfj mf ! b q ghelpirhlusu j po't
with most activities in the daily routine: alarms, calendars, routeplanners, calories and step
counters, online reservation systems reminders, music players and sleemanagers In May 2021

56% of worldwide mobile traffic came from personal devicésuch as smartphones, small sized
notebooks and tabletsand wearables €.g.,smart watches)

The main difference between the use we all make of fixed or desktop devices and mobile devices
is the goaldirected intention. When using mobile devices, we need to find specific pieces of
information relevant to our current context. Browsing or reading tlhough lengthy pages and
documents is typically avoided, textual input is difficult when compared with a desktop device
equipped with a keyboard and excess information or pagp contents prevent us navigating
seamlessly on small screens.

Notwithstanding the limitations, mobile devices are extremely popular due to their portability,
connectivity and multi-functional purposes. Additionally, they are highlyadaptable, which makes
their accessibility even more interesting and challenging.

To minimise written contents and increase intuitive use, designers rely more and more on
gj duphsbnt-!tpvoet! boe! i bqujd! gffecbdl /! Tvdi!

2 https://gs.statcounter.com/platform -market-share/desktop-mobile-tablet/worldwide - last access on 18 of June
2021
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auditory, haptic) in the relevant literature Digital visual icons represent objects or computer
system functions that users can manipulate and interact witfsection 3).

The INDIMO project UIL manual derives from the netmlanswer to the following key questions:

1 Are peopleaware of the emergingrole of icons in mobile application®

1 How can icons help all peoplenavigate smoothly within the contents and features
of digital applications?

1 Arej d pmetnings clearenoughto all users?

1 When clicking or interacting with an icon, are users ge about the expected
outcome?

Studies confirmthat the comprehension of signs and symbols, be it in the real world and in the
digital world, is not as obvious as it mayseem (Bagagiolo, Vigoroso, Caffaro, Cremasco, &
Cavallo) J d p apindrehensionand the comprehension of the overall user interface are strictly
related with each other and they are bothnfluenced by factors such as thecontext-of-use,
socioeconomic and cultural background of users (section 3.4.2). There are pictograms
dpotjefsfeltvojwfstbmN-!fjuifs!cfdbvtf! uifjs!\
globally either because they are already positioned as global standarénd used worldwide but

it is not enough to declare them universa{Norman, 2019) We challenge theuniversality of the
most commonvisual icons usedby digital applications offering mobility and goods delivery
services applying Universal Design and Design for All principle® their analysis and evaluation
both as standalone elements and as parts aker interfaces

2.2. Accessibility barriers in the era of smartphones and nobile
devices

The context of use of digial applications is very diverse: mobile applicationsan be accessed via
devicesequippedwith different screen sizesand operating systemsmobile applicationshave to

ensure a high level of consistency andsually link to data or extended contentsavailable on the

desktop versiod ! Up hf ui fs! xj ui! ui f! }texjua ¢obtents drgpped 1o the o N! p
minimum and developers had tofull y review processes and strategies: responsivess, triggers

and roll-over contents, multi-sensorial haptic and auditay notifications, minimalist design only

to mention a few innovations for mobile environments In recent years sability and user
experience kecame essential

While the number of internet connectionsincreased significantly globally?*thanks to the broad
successand affordability of personal mobile devices, accessibility issuestruggled to gain the
attention they deserved from service providersStandardization bodies and regulations try to
keep pace with society's push towards equitgnd accessibility, but their influence is limited, and
recommendations often remain on paper since there is no real enforcement to encourage a
change in mindset.

3 https://ourworldindata.org/internet - last access on 18 of June 2021
4 https://ourworldindata.org/grapher/share -of-individuals-using-the-internet - last access on 18 of June 2021
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Ui f! gbmtf! nzui ! p §hasuubeén! débbnked oy humdn Vattdrss SludieETSI
Technical Committee Human Factors, 2002and Universal Design experts, whose instances
concerning the digital accessibility and usability have been lately recognized by European
Standards (section3.3).

3. State of the art

3.1. Icons, symbol signs and pictogramsn a complex society
cultural matters versusglobalised information

The majority of icons are understood thanks to our familiarity with rhetorical image@Violes,
1989) such as metonymy, synecdoche, and metaplioMost software $ill use icons representing
objects related with the 1980s office environment or other professional areas to transpose
attributes from a familiar context/object to an unfamiliar one (Smitshuijzen, 2007) Nowadays,
such precondition is no longer valid for two main interlinked reasons:

1 Until the early 2000 only certain categoies of people could or were asked to use software
or digital applications, mainly people employed in offices, research entities onigh-
innovation companies Today with the fastspread of personal computers and mobile
devices, the context of use andhe familiar objects and symbolshave completely
changed People born after year 2000for example, haveprobably never seen a floppy
disk or alandline phone in their whole life. This is only one example of how common
visual icons can becomeoutdated orrefer to obsoletetechnology.

1 The number of mobile connections globally already trespassed the number of living
human beings. There islmost no place in the world where peopleannot exchange daily
messages andther types ofinformation (e.g. photos, videos, vocal messagesjth each
other thanks to broadband network coverag It is understandable that digital icons will
undergo a fast process of change

As for any language, we expect the continuousvolution of visual icons and their meaning,
sedng it asa processof selectionthat will proceed intwo apparently oppositedirections:

S{Bopui fs! njtublf!uibu!/jt! pgufo! nbef! jo! uif! eftjho!/ gsp
purpose of designing for the statistical mean of the population. However, it may be obvious to keeprepeating it,

xf! i bwf!up! sfnfncfs! ui bu! uif s ETS)IPR BB Tachnidal Compniiteee ldumanb ¢ / N.
Factors (HF), 2002.

& Metonymy: a word or expression that refers to something using the name of one of its qualities or features
Synedoche word or phrase in which a part of something is used to refer to the whole of it, for example "a pair of
hands" for "a worker", or the whole of something is used to refer to a part, for example "the law" for "a police officer"
Metaphor: an expressiam, often found in literature, that describes a person or object by referring to something that is

considered to have similar characteristics to that person or objeetSource: Cambridge Dictionary.
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i The broader the creation and use afew icons (and their attached meaning)by different
cultural groups the larger their diversitybecomes

i The larger the transfer of new icongrom the most competitiveand powerful servicesto
different cultural groupsis, the faster theiradoption.

If we assume the above simplification is trueicons related with homogeneous contexts of use
(transport, travel, health, safety and security,é ) in different socio-cultural and socio
economical contextswill tend to a partialhomogenizationof appearance and meaning over time
similarly as it happened with wayfinding signage used in worldwide transport hubs

3.2. Signs comprehension

To better understand how socigultural aspects can impact the understanding of icons, the
following sections discuss studies about signs and pictograms used in ndigital contexts, as
well as design of pictograms for international audiences at international events and
international transportation hubs. Also, the healthcaredomain studies contributed with valuable
insight to this topic.

3.2.1. A Universal pictographic language

The advantage of pictograms and symbols over text is that they were considered capable to
overcome the barriers of individual languages or even literag$mitshuijzen, 2007) The first who
embraced this approach was Otto Neuratiho, in the beginning of the 20thcentury, created the
International System of Typographic Picture Educatiofysotype). By the late 1960s, the concept

of a standardized design system wasonsidered necessarywhen communicating in large
organizations or international events involving multilingual users who needed to be guided and
informed (Rosa, 2009) The first example of a wide pictographic system used in a universal
context is related to the 1972 Olympic Gamésesigned by Otl Aichlei(Aichler, 1996)

In 1974 the United States Department of Transportatiocommissiored the American Institute of
Graphic Arts (AIGAR)to create a set of pictograms to be used throughout public transport
networks and other transportation hubs and at large international eventgigure 2).

In the 1980s, a standard set of pictograms was defined in the international standaubO
7001.2007 Graphical symbolsl Public information symbols (1ISO - International Standard

Organisation, 2007)that specifies graphical symbols for the purposes of public information.
(Figure 3).

It is worth to mention that the design of the first standardized and universally understandable
systems of pictograms clarified the needfor consistency of symbols used in international
facilities or in any context involving multicultural audiences. The hsic issue concerning

" http://isoty perevisited.org- last access on 29 of June 2021
8 https://www.piktogramm.de/en/ - last access on 29 of June 2021

° https://www.aiga.org/resources/symbol -signs- last access on 29 of June 2021
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internationalization is that there is no single interpretation system common to all countries
(Figure 4).

Symbol Signs
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Figure 3T The ISOr001 Standard International Pictogram Set
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Figure 41 A comparisonof the departure pictogram among different international airports 1°

Room for designf st ! dsf buj wj u at!allttimdsnbot!it ¢sfnécdssany v stadkes into
consideration the ability of all people to read, decode and understandraphical forms. / M; [ f
other written languages, pictograms require learning, a conscious methodology and pedagogic
supportN(Rosa, 2009)

A study conducted on a sample of 100 participants to verify whether persons from different
cultures, age, group and literacy levels correctly interpret standard healthcare symbols
(Hashim, 2014)demonstrated that:

1 participants find it harder to understand healthcare symbols than general purpose
signs,

1 symbols referring to abstract corepts were the most misinterpreted

1 interpretation rates varied across cultural backgrounds and increased with higher
education and younger age;

1 pictograms with human figures and synthetic description of actions are better
understood than abstract concepts

Nevertheless, some symbols were highly misinterpreted by all participants and requiréurther

support information to be understood, since the average comprehension rate waslow as68%.

Researchers agree that internationally approved signadoption is spreading worldwide, but
some still need to beexamined(Vilar, Rebelo, & Noriega, 2014)

3.2.2. The use of sigagein transport terminals

The use of effective sigage and maps inurban environments andtransport terminals is critical

to enable people to navigate around them efficiently and effectivelyFendley (Fendley, 2009)
introduced six design principles for sigage and maps arising from his work with the Legible
London scheme, which aimed to impr@&vthe clarity of information provided to passengers and
pedestrians using the London public transport systeni he design principles mostly focused on
overall comprehensibility of wayfinding information, yet it paid no specific attention to
vulnerable people and inclusivity and left out emergency and safety issues related with signs

10 http: //www.moniteurs.de/en/project/vision -plus-2014-transforming-information -airport-pictograms - last access
on 29" of June 2021
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comprehension in crowded places such as transport hubs. Thanks t@ ttesearch done by two

past H2020 Fvspqgf bo! Qspkf dut ! J NQBudHissue® kave Nb€el Ipartly DS P
addressed by identifying sociecultural aspects that can influence the communication with

crowds and signs comprehension (e.g. cultural background, pgonf 't ! t pdj bm! j ef o
demographic factors). These projects suggested solutions to enhance the communication, e.g.

the use of a multilanguage approach to reduce language barriers in crowded places and the
application of a multi-channel strategy that takes into consideration the characteristics of the
different subgroups composing the crowd. The identification of the specific target audience is a

key point to deliver effective messages (both verbal signals and signs placed in the physical/
digital world). However, the strong relationship between the information provided in the physical

world and on digital channels is hardly mentioned in the recent literature, offering an interesting
opportunity for further researches. Throughout its whole duration the project INDIMO aims at
jngspwjoh! bmm! jut!ubshfu! hspvqtl! bxbsfoftt! bc|
broad-minded design approach to all people with vulnerabilitiesThus, specific attention will be

paid to the needs of vulnerable peple related with the physical navigation in crowded places,

also in emergency situations, and to the additional issues and opportunities that may emerge

when addingup the information provided by DMS and DDS

Key Insights

Even though the need forstandardized and universal set of pictograms and symbols a
recognized, differences in culture, age, social identities and literacy levels may impact on t
voefstuboejoh! pg! jdpot/ ! Qf pgmf It ! dbgbcj m
alwaystaken into consideration. Designers and developers should be aware of this and folloy
tdpotdjpvt! nfuipepmphzN!up! fwbmvbuf! boel! |j
mobility and delivery applications. This document also describes the metthalogical process to
evaluate icons according to the Universal Design Principles. It provides developers ¢
designers with a quick and simple exercise to perform with users to assedbe
comprehensibility of iconsin relation to the application interface, starting from the prototyping
phase of the development process.

The design principles for designing signage and maps in transport terminals can be use
when designing digital mobility applications (Fendley, 2009) These giding principles allows
to consider the consistency between physical (i.e. in real contexts) and digital set

pictograms as an opportunity to implement to support people in recognizing icons.

3.3. Relevant Accessibility Standards and Directives at the
European andthe International level

Accessibility should be achieved by the systematic removal and prevention of barriers, preferably through a
universaldesigno s ! Leftj ho! gps! bmml! bgqgspbdi -!xijdi ! dpoesanjae v uft!
frvbm! cbtjt! xjui! puifst/! Bddpsejoh! up! uif! VO!/ DSQE-"! ui t
programmes and services to be usable by all people, to the greatest extent possible, without the need for adaptation

or specialized desig I !
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(The European Accessibility Act, 2019)

The European Commission has taken a decisive stand towards inclusion and instructed European
standards organisations (CEN, CENELEC and ETSI) to develop and implement accessibility
standards. Such standards are recognizeworldwide and, together with the Wé Content
Accessibility Guidelines, they constitute the main reference for organisations and developers
who are committed to provide more inclusive digital services. Thanks to the hundreds of people
who were involved in their forging, today the digital wdd is a better place for all people who
faced prohibitive barriers only few years ago. Yet, the hard work still needs to be done. The worst
cbssjfst! bsf! tujmm! ijejoh! jo! pvs! pxo! njoet ;!
necessary changes in ho services and products are designed. In thisection, we briefly
summarise the following recent European standards and international guidelines are shortly
summarised as they should be the starting point of the development of specific guidelines
related to digital mobility and delivery applications

1. 2006: UN Convention on the Rights of Persons with Disabilities (UNCRPD)

2. 2015: ICT accessibility standard resulting in European Standard, updated version
including accessibility of websites and mobile applicabns EN 301 549: 2014ETSIL CEN
- CENELEC, 2018)

3. 2016: Web Accessibility Directive on the accessibility of the websites and mobile
applications of public sector bodies (European Parliament, 2016)

4. 2018: Web Content Accessibility Guideline§WCAG) 2.1 and the Accessibility Evaluation
Tools(W3.org, 2018)

5. 2019: European Accessibility Acton the accessibility requirements for products and
services(European Parliament, 2019)

6. 2019: Accessibility and usability of the built environment , leading to European g&ndard
EN 17210:2021(CEN, 2021)

7. 2019:EN 17161:2019Design for All - Accessibility following a Design for All approach in
products, goods and servicesExtending the range of user¢§CEN, 2019)

8. ISO 7010:2019Graphical symbolsL. safety mlours and safety signs’ Registered safety
signs (ISO- International Standard Organisation, 2019)

9. 2020: Reviewed and confirmed version of thelSO/IEC 115811:2000 - Information
technology I' User system interfaces and symbsl| Icon symbols and functions
(ISO/IEC, 2000)

The (1) UN Convention on the Rights of Persons with Disabilities (UNCRPDis the first
international, legally binding instrument setting minimum standards for rights of people with
disabilities, and the first human rights convention to which the EU has become a party. In 2015
the first version of the (2)ICT accessibility standard* was published, almost in parallel withthe

(3) Web Accessibility Directive which came into force in 2016. The Directive strongly relates
with the most recent (4)Web Content Accessibility Guidelinesand stated that by October 2019
all new websites should comply with the Directive and that appublic websites, including existing

11 Latest versionEN 301 5492019
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ones, were required to be compliant by the end of 2020. These guidelines, the basis of most web
accessibility laws in the world, are based on four requirements:
i Perceivable: Available to the senses (vision and hearingirparily) either through the
browser or through assistive technologies.
1 Operable: Users can interact with all controls and interactive elements using either the
mouse, keyboard, or an assistive device.
1 Understandable: Content is clear and limits confusionral ambiguity.
1 Robust: A wide range of technologies (including old and new user agents and assistive
technologies) can access the content.

What about mobile applications? According to the regulation, all mobile apps in the public
sector will have to complyby June 2021 while private companies aneot mentioned at all. But it

is reasonably likely that in the future they will be required tacomply with the same accessibility
standards. Service providers and agipation developers who start building competen@s to
increase accessibility of their products and services today will be at the fefeont in the future
digital market. In April 2019, the (5) European Accessibility Act was issued to mitigate the
ejtgbsjujft! cfuxffo! uif! NfingcthesflowTofi predéicts lin theb x t -
European single digital market. The European Accessibilict acknowledges that in particular
small and mediumsized enterprises are the most affected by accessibility barriers and that
information and communications techndogies and systems provided to the public need to
promote inclusion at affordable prices. Already in the foreword it specifies thahe accessibility
of transport services concerns also the delivery of redgime travel information through websites,
mobile devicebased services, interactive screens and sedkrvice terminals, and mobile
applications. In line with the Web Accessibility Directive (2016/2102), it states that products
and services, including their user interfaces, shall contain features, elemesiand functions, that
allow persons with disabilities to access, perceive, operate, understand and contridne product
or service itsel

(6) The European standard on the Accessibility and Usability of the built environmennot only
provides general obligations and recommendations for the accessibility of the built environment,
but it also contain in-depth details on how wayfinding, signage andraphical symbols should be
used to inform people about safety issues, with the purpose of preventing accidents and hazards.
When designing digital servicesit is important to be aware of such provisions to avoid
overlapping, to ensure that the use of dital services takes into account the context of use
(environmental, sociecultural) and the communication analogies across the built and the digital
world.

The (7) Design for All standard, Universal Design and Human Factorsecently gained official
recognition as disciplinary fields supporting usahility of products and services anddetermining
the effectiveness of humarcentred designapproaches.

Detailed information about the design of signs and symbols is included in tt§&) ISO 7010:2019
safety colours and safety signs and in thg9) ISO/IEC 11581provides a framework for the
development and design of icons and their application on screens capable of displaying graphics
as well as text. It containsgeneral requirements and recommendations for icons angdlobal
variations to the graphical representations of icons.
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Other existing tools and guidelines:
1 Customer Communications Toolkit for the Public Servigce
T OBMBIt!gmbjo!EFEohmjti!hvjefmjoft
1 Usability website developed by the U.S. General Services Administration Technology
Transformation Services;
9 ICT Accessibility 508 Standards and 255 Guidelinesspecially Chapter 3;
1 WebAim checklists

Key Insights

The previous prescriptive documents altogether have the potential to help providers obtg
the highest level of inclusiveness of their mobility services, both in the physical and digitd
environment. If broadly adopted, existing requirements and guidelines would allow to desig
develop and provide products, goods and services that can be understood and accesse
the widest range of users. It is therefore mandatory to have a certain degree of fanilia
with their contents. Indeed, new challenges will emerge while technologies evolve and su
provisions will eventually go through continuous updates. Since the fast pace

technological innovation does not allow standards and regulations to adapt tinhg this UIL
manual tries to bridge this gap integrating the existing official guidance with
recommendations (from the INDIMO research, from other projects and relevant communitig
that are useful to seize a personalised stepy-step usercentred processfor the inclusive
design of icons and related application interfaces. As a final remark to this section, V
sfdpnnfoe! up! gpmmpx! B @Qbep lo Blangaqls @wileds therev i & frui
tvagfsjps! Eoopef, Rantaw, & Gronii/2014)

3.4. An overview ofdigital | d p actessibility

3.4.1. Digital visual icons: main characteristics

Digital visual icons (also called pictograms) represent data objects or computer system functions
that users can manipulate and interact with. The ISO/IEC 11581 standard dnformation
technology ' User system interfaces and symbols lcon symbols and functionsdistinguishes
icons in five main groups:

1 Object iconsl they represent functions by association with an object and they can
be moved and/or opened;

1 Pointer icons L they represent a user interaction attached to a physical input
device. The user manipulates it in teraction with other screen elements (e.g. the
pointer is associated with selection, move and release of object icons);

1 Control iconsL they provide control of the display and create a sort of dialogue
between the system and the user;

1 T7ool iconsl. they de<ribe what user interaction is offered between the tool itself
and the pointer icon;
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1 Action iconsL they represent an action by association with objects that prompt the
user to recall the intended action.

Digital visual icons haveintrinsic characteristics that depend on howthey appear as standalone
elements, and characteristics that depend on their actual use in the specificiser interface. The

second set ofcharacteristics are specified by developersin the content style sheets of the
application code(.css files) The combinationp g! cpui ! t fut ! pgl!régsdipinthd ! di b
visually perceivable element usersvill interact with .

The maincharacteristics ofvisual icons are:

Intrinsic characteristics of icons
Colour
Contrast
Style (e.g. WireframéAbstract/Realistic)
Flat design/Skeuomophic design (2D/3D)
Static/Animated
Raster/Vectorial

=4 =48 4 -8 4 -9

Additional characteristics of icons dependent on ther use in the Ul
Name

Label

Textual description

Size or Scale

Ratio

Relative position on screen

Linked multi-channel information (e.g. associated text or auditory signs)
Movement or Animation triggers (e.qg. rollover)

Responsive behaviour (resizing, colour)

Linked interactions

=42 =4 4 -8 -4 -9 -9 -9 -9 -9

As already mentioned irsection 3.3, the standard ISO/IEC 11581 offers basic recommendations
about icons characteristics which influence their comprehensibility. Complying with such
recommendatons is an important step towards basic accessibility. The INDIMO project suggests
that service providers and developers commit to a more caspecific design process, promoting

a higher degree of iteration and usetesting of icons comprehensibility.

3.4.2. Usability of Iconson mobile devices

Human Factors and humaitentred design specialists as cognitive psychologists,define icont |
usability as the ability of a person to understand its meaning based on previous experience. Since
icons are a visual representatin of an object, action or ideatheir intended meaningmay not be
immediately clear toall people'.

12 hitps://www.nngroup.com/articles/icon -usability/ - last access on 29 of June 2021
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Recent gudies confirm that the identification task is harder than previously thought and the
main factors influencing comprehension are related with famharity and semantic distance
(Isherwood, Mcdougall, & Curry, 2007)Additionally, contextual factors also contribute to the
accuracy of the identification task(Mcdougall, Tyrer, & Folkard, 2006)n 2015 Hannah Alvare2®

and he team of usertesting expertsstudied remote usability exploringthe user experierce with

icons on mobiledevices Their workconsisted in watching 35users interact with 190 iconsm a

series of Android appsDespite being an independent noracademic study, it allows gaining
knowledge about most recent usability issug, especially about the level of ambiguity of well

known visual icons

Themalin takeawayscan be summariseds follows:

1 Only few icons are universally recognized by usergi.e. home, print and shopping
cart). As stated by Babich (2016} /most iconscontinue to be ambiguous to users
evif!lup!uifjs!bttpdjbujpo! xjui!ef,ggfsfoul
1 Some icons are confusing, conflicting and frequently misunderstoodby users
(e.g. heart and star). Often the functionality associated tovisual icons varies from
site to site and changes over timeMany icons can be found in multiple contexts.
Usually they perform slightly different functions from one product to the next

(Figure5).
@ Favorite, save, add to wish list

Favorite, bookmark, rate
Add, edit

Comments, messages

RS P

Menu, list, grab

) RE‘[)OST, refresh, repeat

@ Share, back, undo, reply

Figure 5 - Conflicting and confusing icons

1 The use oflabels increases the usability of icons and clarifieswhat is the action
sfmbufelupl!uifl!tqfdjgjd!jdpo! cfgpsf! uif!
has shown that users were able to correctly predict what would happen when they
tapped icons with labelsin 88% of the attempts. On the contrary, ths number

13 hitps://www.usertesting.com/blog/us er-friendly-ui-icons - last access on 29 of June 2021
14 hitp://babich.biz/icons -as-part-of-an-awesomeuser-experience/ - last access on 29 of June 2021
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dropped to60% for icons without labels. Forunlabelled icons that are unique to
the application and represent a unique function beyond the standard actions (e.g.
sharing, rating, € ), users correctly predicted what would happen when they tapped
the icononly 34% of the time.

1 Testing new icons for recognisability and memorability is important to avoid
miscomprehension As a rule of thumb, if more than 5 seconds are needé¢al
choosethe right pictogram to convey a meaning, it is unlikely that other people will
recall it when they seeit. This is even more important when addressing barriers to
inclusivity and accesdbility of digital applications.

3.4.3. Mobility specific icons

When people o objects travel, they move across the four dimensions of space and time. The laws
of space and time are amongst the most studied and trickyesphysicists and philosophers ever
explored. Itis no surprise that everyone, including graphic designers and wHopers get lost
easily.

How canicons representing objects or actions related with time and movemeibe designed in

such a waythat they are clear enough and unambiguougor all people over time and across
countries? The challengeremains open'® and the main lesson is thatno universal icon can be
defined onceand for all- ! cvu! fwfsz! jdpol t! vt properiyjapplying d b o!
Universal Design principles and UIL recommendatiormoperly when developing user interfaces
(section 8). Key insights collected here come from the literature research about the digital icons
reviewedin this section, namely tte standard ISO/IEC 1158{SO/IEC, 2000)

Key Insights

Icons should always be combined with a textual label, especially at first use

Iconsshould besized large enough to be easily touched in a fing@perated user interface

Icons should becompact enough toallow toolbars, palettes etc to display in a relatively small
space

Icons should befast to recognize at a glance (particularly true for standard icons that peopl
have n and used before)

Thereshould beno need to translate icons for international uses, provided that the icons arg
mindful of cultural differences

Iconsshould bevisually pleasing and enhance the aesthetic appeal of a design

Internal icon consistencyshould support the notion of a product family or suite

15 https://99percentinvisible.org/article/biohazard -symboldesignedto-be-memorable-but-meaningless - last
access on 29 of June 2021

Ui jt!gspkfdu!i bt!sfdfjwfel!lgvoej oh! g page28/212
research and innovation programme under grant agreement N@5533.



https://99percentinvisible.org/article/biohazard-symbol-designed-to-be-memorable-but-meaningless

D2.3 Universal Interface Languagel Version 1| version2.0

3.5. Accessible user-interfaces in transport and food delivery
digital services: best practices

This section summarises best practices concerning the design of accessible userterfaces at
European and international level To identify them, INDIMO partnerMozgasserultekBudapesti
Egyesulete MBE) staff tested 62 applications from more than 20 different countries across the
globe. The analysis focused not specifically on general applicability, but for searchifgr good
examples to follow (and some bad examples to avoid)

The testing included three main groupsf applications:

1 dobal routing and vehicle/ride sharing applications
1 Digital delivery applications (including smart boxes)
1 Local public transport (or other transport) service applications.

The third group isalso further divided into regions as transport habits and regulations in
different countries can vary, which may lead to different interface designs of such applications.
The extensive version ahis interfacesl-accessibility analysisis included in (Annex 1).

Testing personnel includedsoftware engineersinstead of people from potential vulnerable
groupsin orderto keep the analysis timeline. Howeversoftware engineers used the knowledge
of previous conversations and interviews with many target groupsspecially mobility impaired,
visually impaired, and caretakers. Thelistribution of different tested applications can befound
in Table2?e.

Application group/region Number of

tested
~applications

Global routing and vehicle/ride sharing applications 5
Digital delivery applications (including smart boxes) 5
Public transport applicationsL. Europe Mediterranean Region 9
Public transport applications L Northern European Region 6
6
4
8

Public transport applicationsL. Eastern European Region
Public transport applications. USA, Canada, Oceania
Public transport applicationsL. Arabic countries and Israel

Public transport applicationsL. Asia 10
Public transport applicationsL. Central and South America 5
Public transport applicationsL. Africa 4

Table2 - Distribution of tested applications

Testing took in consideration several applications usingenglish language. In few cases, non-
availability of an English version of the apitication or parts of it, were considered as issues. Tests

16 Some of the tested applicatins without any interesting findings will not be mentioned in the following chapters.
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were considered as failalso whenthe application posedconstraints that did not allow access to
people from other countries(e.g., one application asked for a phone number when initializing,
but not allowed to entera Hungarian phone number)

The analysis mapped the existence ofinclusive interface and servie solutions (e.g., public
transport routes planning for wheelchair user§ accessibility settings (personalization
accommodating specific needs, notifications (personalized info about realtime accessibility
issues), voicebased options (search, route plaming, navigation), tracking for as much
personalisation options for vulnerable to exclusion groups as possibl8pecific details were also
checkedin the userinterface design andunderlying structure, in line with the issues reported in
former conversatians with target groups. For exampleif on one handdashboardlike interfaces
are usually welcomed by users becaus¢hey allow to use the application their own way,
ambiguousicons can cause issues in selecting the needed services and missing or badly mlace
labels can misleadassistive technologiege.g.text-to-speech softwarg.

The analysis of the tested applications also included the study of screenshots of the applications
interfaces where both general icons and specific mobility icons werelearly identifiable. The
recurring icons and their variations have been evaluated through the UIL exercises and the UIL
survey, as explained in sectios6.1, 6.2, 6.3.

The analysed features bDDS and DMS that can be considered as best practices are:

1 Route planning with accessibility options (barrier free boarding and lighting,
elevators at stations, etc.). many applications, most of the European PT apps

1 Step-by-step pedestrian navigation (mcluding stations, platforms, hop on/off and
transfer alerts) L e.g., BVG, Transjt

1 Detailed facility and layout information on specific stations (or station exits). e.g.,
Go! Talpei Metro, KakaoMetro

1 Accessible ticketing optionsl e.g., ZVV, HV\SL-Journey planner and tickets

Editable and/or dashboardlike home screen f / h/ -/ CWH- ! Tl i bj m

1 Contact support information for specific stations’ e.g., KakaoMetro, DelANCR

Metro,

Reattime status/condition of accessibility equipmentL e.g., TCL

1 Built-in audio functions (alerts or reading) L e.g., ZVV, BVG, KakaoMetro,
Transantiago Bus Checker

1 Pictures, streetview or augmented reality of the main points of interest for better
recognition L e.qg., Sofbus24, Alza, Google Maps.

=

=

These features are essential for increasing the inclusiveness of a DMS/DDS application.
However, the implementation of allthe above featuresin a single application can lead to
usability issues on its dayto-day use Therefore, applications should support advanced
personalization since the highest level of inclusivity can be reached if users can access these
services in the way they find more comfortable. When vulnerabte-exclusion people use several
applications, familiarity can be a key factorl the first step in this direction is creating similar
user interfacesusing a common visual languageand style.
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Key Insights

Global digital mobility applications present very different degrees of accessibility. Google ma
services performs better than thers, with built-in audio functions and realtime navigation.
Nevertheless, as it focuses on the most profitable market, remote regions are poor in det:
and services cannot be accessed. Additionally, rarely the digital transport services analys
provide seamless ticketing (users can buy tickets with third party applications) due
limitations that can be addressed to the internal policies of the specific transport provider an
to local regulations. Other digital mobility systems provide interesting pesonalisation options
but not addressing the needs of vulnerabin-exclusion users.

Global digital delivery services do not provide any specific solutions for people with spec
needs. The only mentionable feature is the information given abosinart box accessibility.

In the context of local public transport applications (PTS), there are broad differences acra
EU27 countries and locally across geographical areas (even within European borders). S
differences range from the total lack of acessibility features (e.g. Keolis TBM, New Yo
Subway) to detailed accessibility information of stations, departure areas and route plannir
options, and builtin functions (e.g., BKK Futar, ZVV). Interestingly, there are functions wor
noticing in applications not focusing on accessibility at all (e.g., Street View pictures of by
stops in Sofbus24 app).

Several applications do not support multiple languages, some city navigation dmations do
not contain the city name in the application name or desgtion, which makes them hard tg
gjoel! ps!jefoujgz!jo!bgg! epxompbe! mjtujoht

city name in app description nor in publisher info). Unfortunately, several applications ha
compatibility issues, even orrelatively new devices.

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g page3l/212
research and innovation programme under grant agreement N@5533.




D2.3 Universal Interface Languagel Version 1| version2.0

3.6. Can digital applications be more inclusive? Inputs from
other similar projects

The Table 3 - Inputs from previous EU projects and existing applicationsffers an overview of
previous Europeanprojects and already existing applications that arerelevant for the Universal
Interface Language guidelinesKey ingghts are included for each one.

Project/App Web address

Be My Eyes

www.bemyeyes.com/

Project description and main inputs

Be My Eyes is a free app that connec
blind and lowvision people with
sighted volunteers and company
representatives for visual assistance. |
helps low-vision people in performing
tasks and activities in their lives using
a digital app with an intuitive interface
for interaction between lowvision
users and volunteers.

Key Insight

Collaborative support

Inclusiveness is also a community
effort. Creating and maintaining a
community of users helping blind and
low-vision people performing tasks
improve also their ability to move and
travel.

Al-Trawell

https://www.ai -trawell.eu

Al-TraWell project wants to use Al tg
help people programming their
mobility considering their needs,
preferences, and wellbeing.
Implementing such a solution would
help also vulnerable user groups i
having a better experience of mobility,
and an easy way to interact with
different system and data for
programming a travel.

Inclusive automation

Designing of adomated Al solutions
can benefit vulnerable user groups
creating a more inclusive mobility.

INCLUSION

http://h2020 -inclusion.eu/

The inclusion project worked on
understanding how to increase
accessibility and inclusiveness.
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Key Insight

Inclusive ICT solutions

ICT and digital solutions help
mitigating disadvantages, and they are
able of considering inclusive needs. ||
IS important to consider how users
could wunderstand and wuse new
technologies and the interfaces they
have in order to reach a goal, that i
especially true for vulnerable user|
groups.

Dignity

https://www.dignit y-project.eu/

Dignity project wants to support
mobility providers in creating digital
products or services accessible ani
usable by as many people as possibl
To do so they prepared specifi
guidelines  for inclusive  design
processes for digital products. The
project specifically focuses on the
design for digital interface inclusivity,
since it is considered a major issue fo
the adoption of digital solutions, and
for inclusion of wvulnerable user
groups.

Inclusive design processes

There is the need to establish an
inclusive design process to create
solutions usable by different user
groups with different needs. Usable
and inclusive services contribute tg
reducing social exclusion.

Feelspace

https://www.feelspace.de/?lang=en

naviBelt is a new hardware device fo
helping visual impaired people
navigating in urban context. It provides
a new haptic interface for getting
directions and indications, together
with an application where to set the
location. This interface helps visual
impaired people being more awarg
with other senses like hearing
otherwise used to getting direction
from apps, and thus being more awari
of risks around them.

Key Insight

Mobile multi -modal assistive
devices

Innovative interfaces like naviBelt
allow for a more inclusive mobility
experience, and at the same time ope
new challenges for usable interaction.
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TRIPS https://trips -project.eu/ TRIPS project wants to designand
demonstrate how to design inclusive
digital mobility solutions by making
people with mobility challenges
central in the design process, thus
making public  transport more
accessible for everyone.

Key Insight Inclusive co-creation Innovative technologies addressing
mobility barriers are well accepted by
people  with  disabilittes. They
welcomed innovative technologies
that would address mobility barriers
and mitigate and reduce their impact
in the future. Their participation in the
design of technologies has potential tg

have an impact.
Table 3 - Inputs from previous EU projects and existing applications

4. Inputs from WP1

The research work carried out in 8tk Package 1 (W1) through the thematic analysis of user
and nonusers semi structured interviews conducted in the five pilot site@D1.3), provided useful
insights to build the first version of the INDIMO Inclusive Digital MobilityToolkit. However, the
results collected in WP1 partially addressed the UIL topic. The main inputs come from the Pilot 4
(Madrid). They generallyconcernthe user interface, while only few suggestions directly address
the interface icont Issue. That is whya speciic data collection was performed in task T2.2 to
create the UIL content, as described in the followingection (section 6). General lkarriers to the
use of digital mobility servicesemergedfrom the thematic analysis ofthe Pilot 4 interviews. In
particular users with reduced vision reported poor graphical interface as the main barrier to
online purchases.

The relevantinputs for the UIL manual are intuded in Table 4. Some of them are specific for
ejhjubm! efmjwfsz!tfswjdft!)hfofsbm! EET! ps! gpp
b j e tsdppant pser experience. According tthe data collected, visual aids mainly refer to:

1. the prevailing use of pictures images and visual icondn the application interfaces
avoiding too many textial descriptions,
a uniform, stable and consistent use of icons naéffected by periodic updates
3. a higher transparency of process statuge.g. the progressbar confirming the expected

waiting time for processing an actior.
4. Auser-friendly and accessiblenterface supporting step-by-step navigation and avoiding

information overload (i.e. solve a single problem ateach step.

N
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Inputs for UIL manual (from Deliverable D1.3)

Graphic interface and features

A good number of images;

A consistent colour coding;

A proper contrast level,

Customizable font sizes and types;

An intuitive spatial organization of the interface elements facilitating reading and identifying
priority information;

The presence of gecific accessibility featuresallowing people with different characteristics using
the service(e.g. a voiceassisted menus and of sounds to confirm actions).

Accessibility

Involve target groups throughout the process;

Uniformed icons andspatial organization, for instance, breakfast food on top, lunch in the middle,
dinner on the bottom (for people with reduced vision) (ONLY FOR FOOD DDS);

Avoid automatic updating of the versiorand provide information about changes across versions
(people with reduced vision may find labels or buttons missing or in different position);

Easy interface (stepby-step interface accompanied by helpfuimages)

Inclusiveness

Provide ahelp button;

Avoidforeign wordsand attempt to provide all terms inthe local language used by the app

Workflow

Priority information should appear on top with higher visibility (e.gthe working hours of the
serviceand the contact phone shoulde immediately and intuitively identified, possillity in the
welcome screen)

Everyproduct, store or shop on a lisshould be accompanied bits image or picture (ONLY FOOD
DDS);

Match textual information with visual aids €.gevery payment method shouldome with an icon);

Include the possibility of viewingv t f st ! sbuj oht <

Qspwjefltubuvt! pg!pohpjoh! gspdftit!lup! sfevdf
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Provide dynamic information about the current/total price of purchase (e.g. each item added to
dbsu! sftvmut!jo!luif! vqgebudatagll@nesionscteenp ub m! b n

Security

Include emergency button in case of physical/sexuassault

Communications

Ensure a positive user experience through an open and incluss@mmunication style;

Developgraphic interfaces that arecomprehensible and attractivefor everyone, not only young
and/or digitally skilled people.

Table4 - Inputs for the UIL manual (WP1 results)

5. An overview of icons and interfaces of digital
mobility and delivery solutions from the INDIMO
pilot sites

After the preliminary overview about icons and their use worldwide, both in real life and in global
ejhjubm! npcjmjuz! bggmj dbuj pot-!Tuif! bobmszites t ! poc
(P1 EmilizRomagna, P2 Antwerp, P3 Galilee, P4 Madrid, P5 Berlin) could proceed.

In Table 6Table 7Table 8 and Table 9 the specific objectives and approaches ofhe five
applications are summari®d, including welcome screens In INDIMO each application and its
visual icons have been analysed involving vulnerableto-exclusion people and/or their
representativesduring dedicated COP meetingsand through an online surveyThe pilotsites are

an integral part of the cocreation process envisaged in INDIMO. They represent living
laboratories where key actors (developers, service operators, policy makers, citizens) are
involved in the cocreation of new or upgraded, inclusive and accessibleigital mobility and
logistics solutions from the very beginning of the design procesblore details about the adopted
methodology are included irsection 6 of this document.
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P1 Emilia- Romagna

Pilot topic : Introducing digital technology to enable e-commerce in rural areas (smart boxes)

Nameof the application: Punto poste da Te€Poste Italiane).

Description: digital locker installed in Monghidoro (Metropolitan Area of Bologng) offering services such
as shipment and collection of parcels collection of correspondence requiring a signature or paymer,
(e.g. registered mail, postal bills) phone credit and prepaiddebit cards recharge.Accessto the digital
locker interface is providedthrough an app installed onpersonal mobile devices (e.g. smartphone o
tablet).

Table5 - P1 Emilia-Romagna application details
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P2 Antwerp

Pilot topic : Inclusive smart traffic light .

Name of the application: Mobilidata .

Description: in the city of Antwerp Mobilidata is one of the target actions towards a more efficient mobility
and it is related with the collection of mobility related data for future CITS solutions and applications. Ong¢
of these solutions is an intelligent traffic light system. The pilowill work on prioritising traffic streams by
adapting the length of timings of green lights for pedestrians, in particular for people with reduced mobilit
or reduced vision.
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Thuis naar Bibotheek Kielpark Thuis naar Biblotheek Kietpark @
8§ oversinetDiaatn: et erkeeraichen § overlechplantion met verksersictosn @ @
Apotheek Comen naar kapper Apotheek Oomen naar kapper
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Table6 - P2 Antwerp application details
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P3 Galilee

Pilot topic : Informal ridesharing in ethnic towns.

Nameof the application: Safarcon.

Description: rural areas in Israel, and Arab villages among them, experience insufficient lexodt
service with regards to public transport services. Lofvequency of public transport services as wel
as long distances from residential locations to the nearest bus stop represent barriers to the use
public transport and result in a higher use of private cars. Riggharing could offer a feasible
solution to many different kinds of users and digital channels, particularly smartphone apps, cou
promote direct interaction among residents of small towns and villages.

. . Add Delivery order
(@ Quw e ) e
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Table7 - P3 Galilee application details
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P4 Madrid

Pilot topic : Cycle logistics platform for deliveries .

Name of the application: La P3ara.

Eftdsjqgujpo; ! uif! Nbesjel!gjmpu! xjmm!uftu! vtf
goodsdelivery digital platform, in order to design a more inclusive and accessible version ensuri
accessibility for vulnerable users. People with lower digital skills need, how more than ever, to g
access to healthy food while in lockdown and anytime thegre confined at home for any othe
reason. Particular attention will be paid to the needs of loweincome people, older people anc
functionally diverse people, especially those at risk of being socially isolated during the COVID
pandemic or living in urwanted isolation.

@ Oz alle 13:30

£ g 8

Naturaliste

@ oggatie 13:30
Benvenuto
Grazle per aver scaricato CoopCycle
Per cominciare a usare |'applicazione
connettiti a un server.

Original Green

Selartonauna Gt @ Domani ate 11:30

Joy of Living
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Table 8 - P4 Madrid application details
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Name of the applications: Loop Munster.

Description: Urban mobility can be challenging, even in areas with good public transport coverag
In recent years many new mobility services have been introduced, primarily in urban are
promising smarterand sharedmobility solutions. Indeed, many ofthese new mobility services are
technology-based, thus it is important to acknowledge to what extent technology can represent
barrier for certain user groups. Door2door will contribute to the collection of specific requirement
in order to increase acces and provie individual mobility for all in the Berlin pilot, focusing on user
testing, to analyse the whole user experienc®f multimodal ride-sharing services of each use

group.

-lh"-

LOOPmiinster

-1
Pick-up in 15 min min

LOOPMUNETER
- - - A

Ticket

1644 @ Thisrstralle T doet Mamauer Str. Aufokd

Luciano
ey o Wiedaustr, Zufahrt Hs. @ R
- Nr. 10

o Auteld 7:10

Vennheidewsy
Einmiincung Bielesch

5 Hechendorf Murnaver Str.jAufeld 1713
1708 © Bielesch 26

[oarseus mumwau |

PRENGITA GitA
TICKET REQUIRED

° Seefeldweg 5, 82418 Murnau 17:22
Wtasr 1726

am Staffelsee, Germany

Pick-up in 20 min £ 3 min
Hechendert M waving

Table9 - P5 Berlin application details
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6. Methodology

This section describes the process followed to evaluatethe accessibility of icons and
jodmvtjwfoftt! jo! sfmbujpo! up!tfswjdft! boel! bqggqg
methodological path that can provide developers and service providers with useful insights to

plan, build and perform quick and intuitive exercises with users. This can be doslesady inthe
prototype phase of the servicedpplication development and replicated several times, accding

the user-centreddesigngsj odj gmf ! t uftu! f bsmz! boe! pguf oN/

To identify a proper set of accessible and inclusive icons, we suggest following three main steps,
ie.:

1. Carry out a preliminary review of similar services to explore icons use aritie
accessibility ofinterfaces;

2. Build a user-centered exerciseas described in this Ullto involve users inthe evaluation
of icons;

3. Consolidate the review andhe results of exercises that have been carried outvith a more
systematicsurvey, using the UIL survey as an example

6.1. Review of ®rvices and applications

In the first step, we identified a preliminary set of icons tde evaluated in steps 2 and 3, through

the analysis of dgital mobility and delivery service applications conducted by MBEéction 3.5).

Ui f!l bobmztjt!jodmvefe! sfmfwbou! tdsffotiput! pg
and specific mobility icons were clearly identifiable. In addition, we explore@0 applications'’
commonly used in Europeffering both transit (DMS)and food delivery servicegDDS) plus few
applications dedicated to people with visual impairmentsOn this quite extensive list of digital
applications, we built a catalogue of 27 recurringicons (section 7.1.2) and classified them
gpmmpxj oh! Ops nb o &afdrhifersdl Debign princfgs {(seejArthéx5-1d pot | !
and apgication interfaces usability questionstemplate). The evaluation focused on the use of
visual icons in mobile applications (Figure 6), leaving out the indepth analysis of mobile
operating systems.

17 The 20 common applications exploredare: DTS | blablacar, Cabify, Citymapper, Flixous, FreeNow, Lyft, Moovit,
Omio, Safr, Transit, Uber, Waze DDS | Deliveroo, JustEaipvo, UberEats. Apps for the visually impaired | BeMyEyes,
Emit, Kimap, Wheelmate

18 hitps://www.usertesting.com/blog/user -friendly-ui-icons - last access on 29 of June 2021

19 hitps://www.nngroup.com/articles/icon -usability/ - last access on 29 of June 2021

20 hitps://www.nngroup.com/articles/icon -testing/ - last access on 29 of June 2021
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Figure 6 I Recurring icons in digital mobility and delivery applications

6.2. UIL exercises

The selection of icons collected in the preliminary phase was compared with those used in the

g mpu!tjuftl!bggmjdbujpot/ ! Ui fsf b gultflope forgachwf ! t j
pilot site) starting from existing Human Factors desigand UX testing example$ETSI- Technical
Committee on Human Factors (HF), 1993jBagagiolo, Vigoroso, & Caffaro, 2019)and
guestionnaires (Blees & Mak, 2012)Zender & Cassedy, 2014)The UIL exercisedook place
evsjoh! qgj mpbeivweenMarthtahd APriPZD21and in total 46 participants attended as
described in the following Table 10. The full debriefing templates about UIL exercises are
collected in the Annex 3L UIL exercise: debriefings

Pilot Site Date [\ of Targer groups involved
particip
ants
P1 Emilia L | 29/04/2021 14 Town major; Citizens; Researchers;
Romagna
P2 Antwerp 30/04/2021 10 Vit f sepréséntatives; Local Public Transpor

Accessibility Council Antwerp; Agency 0]
Accessibility Flanders; Blind persons
organization  representatives;  Developers
Designers; Researchers;

P3 Galilee 05/04/2021 7 Usersl representatives; Developers]
Resarchers;
P4 Madrid 13/04/2021 10 Riders representative; Usesl representatives;

Public officer; Developes; WEB designes; Food
store owner; Researchers;
P5 Berlin 26/03/2021 5 Usersl representatives; Developes;

Researchers;
Table 10 - UIL exercise information
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The eercises focused on gatheringqualitative feedback about the User Experience from a
vulnerable-to-f ydmvt j po! gf st pheketm Ugep Expetenge gelers/io how/a person
interacts and experiences a product, a system or a service. It includes all perceptions and
responses that results from the use of such product, system or service (emotions, beliefs,
preferences, perceptions, behaviours and accomplishments that occur before, during or afte
use) (Law, Roto, Hassenzahl, Vermeeren, & Kort, 200®espite the hype around the term User
Experience, its role is often misinterpreted by nomxperts as a way to make applications look
nicer and increase customers and reveles. The truth is, as users we only realise what is UX
eftjho! xi foltpnfuijoh! ep fOtrassumptianpsstiat digital'mebility f v q f
and goods delivery services shall be considered as public services, since they support and
facilitate autonomy through access to public and private transport services and the purchase of
essential goods. Thus, we beli@v usertesting should not only explore the expectations and
needs of the main group of target users, but involve vulnerable-exclusion users since early
phases.

We decided to test up to 6 icons in use likle g ] mp u I ! Is and digcusdwith gadici@ants

during COPsonline meetings how they were used in the applicationser interface. The exercises
sessions were attended by users and narsers, civil society organizations representing
vulnerable-to-exclusion groups, operators, policymakers, researchgr and other relevant
stakeholders. The level of ambiguityof icons was qualitatively evaluated both as stanealone

elements and as parts of the related interface context.

The main objectives of the UIL exercises were:

1. Sbjtjoh! gbsuj dj q bsersdntl deelogers)faleefamndiglity afjpdip ot | <

2. ldentifying the most common issues ithe usability of icons;

3. ldentifying how the application interface and internal structure influences the
comprehension oficons;

4. Finding potential solutions or mitigations to accessibility barriers of digital applications.

We tried to ensure the highestegree of inclusivity during1-hour online meetings, taking into
consideration the fact that the INDIMO CoPs (Communities of Practice) were composégeople

who could pesent one or more characteristics of vulnerability, or bywv mof sbcmf ! v
representatives (NGOs, associations). To this aim, interactive exercises were led by a guiding
moderator who presented the slides on screen and facilitated an open discussion \ahp
Moderators were invited to leave the questions as open as possible and to give the minimum
input to participants, in order to avoid biased answers.

The moderator received specific instructiongr advanceu p! d p mmf du! gbsuj dj gbou
influencing their answers with broad explanations. An open and ngundgmental setting was an
important feature of UIL exercises

The exerciseconsisted intwo parts: one introducing the theme othe ambiguity oficons and the
other exploring their use inthe digital context of the application itself.

The first partconsisted ofthnet j dpot ! gj udi N/ ! Bmm! ui f! gbsuj dj ql
that are typically part of the graphic language of most of the mobile apps and a second set of
matching icons with similar meanings Figure 7).
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In the second part, participants were invited to observe the same icons as they appeared in the
ejggfsfopbtbgegmfabwNy! Gps! ui jt! qvsqgptf-1uifz! x
ubl fo!'gspn!ui f!bduvbm!jouHgseg8hdf ! pg!uif! qgqj mput

To summarize, during the UIL exercises gticipants were asked feedback about: i) the meaning
of the icons; i) the potential matching with other icons that could be used to convethe same
meaning; iii) elements that were unclear or produced adusion in the visual outlook; V)
elements that could be added for clarification ora more accurate communication; ) other
elements that should be kept in consideration when designing a graphic interface.

The exercises provided a clear understanding of the common irggegtations that people give to
visual icons, the variety of meanings attached to them, the interaction between their intrinsic
characteristics and the relationship with the other user interface components.

Finally, each pilot was asked to fillin a debrigj oh! uf ngmbuf ! up! dpmmf du!
and feedback during the UIL exercises. A synthesis of the most relevant results is reported in
sections7.1and7.2.

Annex 2includes the UIL exercise performed in the five pilot sitesand the instruction for
moderators Annex 3reports the full transcription of UIL debriefings for each pilot.

1) Icons pitch

THREE HORIZONTAL
LINES: (hamburger)
menu, list, options,

sidebar

GRIND: settings,
options, preferences

LINKED DOTS: share,
save, st farward,

DOWN ARROW ON
FOLDER: save file,
download

(@
S
<
A
&

=X A& B

10 MINUTES - Please, name and describe the meaning of 5 MINUTES - Your meanings have been added 5 MINUTES - Here some examples, who would
each presented pictogram in your words. to the most used ones. Are there other like to comment? Do you think they are
According to your experience, what does this symbolficon pictograms you've seen used to issue the same equivalent?

mean or what actions does it trigger in a digital message?

application?

Figure 7 - an example of UIL exercise icons' pitch
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5) Options
INDIMO WP2 - UIL exercise for P5 | Berlin

00T
asewen

€& o Thierstralie This is the related screenshot.

 Biglesch 26
» 5 MINUTES: What other information

would you like to be included here?

Figure 8 - An example of the UIL exercise Berlin app screens

6.3. The UlLonline survey

To complement results about icort: evaluation collected through the review ofDMS and DDS
applications, and the UIL exercises performed in the localOPs an online UIL survey was
distributed to all project partners andstakeholders, social mediafollowers and to the members
of the INDIMOCo-Creation Community (Annex4 L. UIL online survey.

The survey includedive sections asfollows:

Survey introduction;

Consent form;

The use of pictograms in the digital mobility and good delivery services;
General questions on accessibility of digital services;

5. Background information.

rwn e

Section 3 -The use of pictogram$ y q mp s f e ! | dypFost quéstonsq@1Q2) were about
common general icons, supposedly the least ambiguous among the amobility specific ones.

Q1 asked respondents how certain they felt about the outcome when clicking on some icons (i.e.
Home, Phone handset/Contacts, Lres, Info circle, User profile, Funnel/ Filter). Q2 included open

gj fmet!tup!tipsumz!eftdsjcfluifl!lnfbojoh!pg!tvdi
let discrepancies emerge.

Core questions Q3-Q13) focused on the level of comprehension of oairring icons onDMS and
DDS applications Participants were askedto rank on a foursteps Likert scale allproposed icons
from the one most related with a specific function to the least (i.e. open menu; go to settings;
rate a content/app; share content;save or download; visualize travel documents/tickets; locate
point of interest on a map; contact support; go to payment; visualize map; plan trifhe aim was
to identify which icon best represengd the function with the lowest rate of ambiguity. Question
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Q14 askedparticipants to match a set of pictograms (i.e. clock, alarm clock, hourglass, calendar,
timetable) with the functions they better represened, based ortheir personal experience.

Results concerning Section 3 of the UIL survey are included irthe icons catalogue insection
7.1.2.

Section 4 L. General questions on accessibility of digital servicecused onui f ! sft gpoef
perspectives and experience with digital mobility applications. The set of questions QUR1
collected responses about common barriers experienced by respondents due to the poor
accessibility of the digital mobility or delivery servicespr specific situations concerning the use

of digital application at general level (e.g. contacting the support center, error occurrence, ).
Four-steps Likert scales were used.

The last set of questions (Q2828)included in Section 5 - Background information.focused on
sft gpoef eeemnomicat badkgropnd information such as age, gender, education, state of
employment, caregiving activities, income.

The online survey collection of responses lasted for three weeks in the monthMay 2021 and it
was promoted on all social media accountand website of the project and through a dedicated
newsletter item circulated internally and through cacreation community members. In total, 89
responses were collected. A &quency analysis waperformed.

Results concerningSection 4and Section 50f the UIL surveyare analysed in section7.3. The
Annex4 L UIL online surveyreports the full UIL surveyquestionnaire.
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7. Main results

7.1. Icons analysis results

7.1.1. lcons mapping

As a result of the extensive desk research acrossthe digital mobility and goods delivery
applications, a total of twentyseven (27) common icons were identified We divided the
catalogue into mobility specific icons andgeneral icong!. The following Table 11 reports the
mapping of users involved in each pilot site, to allow a direct matching with visual icons analysed
through the UIL exercisesTable12 L' Icons mappingincludes thelist of all visual icons analysed

The Table 13 reports a summary of the main feedback from participants collected through the

UIL exercises run during dedicated CoPs in pilofs both icon catalogue tablesin the evaluation

column we kept track of what icons have beennalysed in which pilot site and which ones

e j e).dn Table 14 we collected examples andparticipants evaluations of icons used in pilot

sites applications. In Table 15 we reported results from theUIL surveyd podf soj oh! |
comprehensibility, except fora few icons that were ony used as terms of comparisonand were
considerednot meaningful in the UIL exerciseg(alarm clock; timetables; lens; infepoint circle).

Finally, a summary of theanalysis ofeachvisualiconbt ! vt fe! jo! ui f! qj mput
interfaces is reportedin TablesTable16,Table17,Table19 andTable20.

P1 I Emilia- | P2I' Antwerp P3I Galilee P4l Madrid P5- Berlin
Romagna
9 People living in | 1 Older people 9 Ethnic i Lower income| { Women all
peri-urban  or | 9 People with minorities people 9 Caregivers
rural areas reduced 9 Lower 1 Non connected| { People living in
9 Foreign people mobility educated people peri-urban  or
9 Older people 1 People with people 1 Older people rural areas
1 Lower reduced vision| { Non-connected | T People  with | T People lacking
educated (totally  blind people reduced digital skills
people and low-vision) | 9 Poeple lacking mobility
9 Lower income digital skills 1 People lacking
people 1 Women digital kills
9 Non-connected 1 People with
people mental health
impairments
T Women
1 Covid-19
confined
people
1 Sccially
isolated people

Table11 - Vulnerable users' involved in pilot sites

2L1cons credits go to artists collaborating withwww.thenounproject.comU last visit 29t of June 2021
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Icon name and

function

P1Emilia
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P2

P3 )

Galilee

P4
Madrid

[ P5 -
Berlin

UIL

MOBILITY ICONS

Romagna

Antwerp

Survey

Clock

Calendar

Alarm clock

Hourglass

Checkmark

Payment card

Ticket

Map

© X N o g kW N e

Pin Point 1

[ERN
©

Pin point 2

[EY
[EEY

.| Compass locator

< < < < < < <LK <K<K <

GENERALICONS

12.

Home

13.

Hamburger menu

14.

Lens/Search

15.

Equalizer/ Options

16.

Wrench/Settings

17.

Tools/ Settings

18.

User profile

19.

Info circle

20.

Inbound arrow /Save

21.

Linked dots/ Share

22.

Outbound arrow

23.

Phone handset/Contacts

24,

Heart rating

25.

Star rating

26.

Word bubble

27.

Funnel/ Filter

</ < < < < <K KKK KK (<KL KL<

Table12[ Icons mapping
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Based on theexperience gained through the literature researchthe WP1 main resultsand the
UIL exercises(for data collection Methodology see6.2 and 6.3), the INDIMO icons catalogue

(Table 13) was createdto set the basis for the creation of individual icons cards. The icon card

template (Annex6 - Preview of an icon) representsa practical tool for developers and policy
makers who wish to design, analyse or evaluate a set of icons in termsaaicessibility and
inclusivity following the INDIMO approach

lcont £ ! h :igme q - Evaluation (UIL exercises)

and function

MOBILITY SPECIFIC

1. | Clock

C,

P3 Galilee, P4Madrid, P5Berlin

In transport apps it may representschedules or calendars, maybelso
availability of service/opening hours expected time of arrival of theride-
sharing vehicle. In delivery apps it could be waiting time before
preparation, time of delivery or opening hours of the restaurant/food
provider.

1 J u bttcleaoif the clockis associated withthe departure or arrival
time. The fact that it is used in multiple ways creates confusion
Unfortunately, there is no textlabel in most screens where it is
used.It would be clearer with hour numbers.

2. | Calendar

P5Berlin

The calendaris not considered as a valid alternative to the clock icon whe
associated with arrival/departure, but it can be confusing when used fol
timetables. Consistency in useand textual labelling is paramount in this
case.

3. | Timetable

=

N/A - Only analysed throughthe UIL survey

4. | Alarm clock

£y

N/A - Only analysed throughthe UIL survey

5. | Hourglass

H

P3 Galilee, P4Madrid

1 It is more a timer than a clock, they should not be use
interchangeably. The hourglass could replace the clocicon only
when the meaning is related to the passing of time (expected ¢
remaining time for pickup or drop/delivery). It could also be used
for opening hours.

6. | Checkmark

©

P1Emilia-Romagng P3Galilee

The green checkmark associated with the delivery bagon is very clear,
participants recognised it as a confirmation of a successful proces
finalisation. Similarly, the same box icon associated with the red cros
undoubtedly informed them that there was a problem and they had to ti
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again or contact suppat.

With no contexual information it is very hard to identify its meaning,
participants think it can be related with a confirmation/completion or
acceptation of a task/order.

In ride-sharing services it can beseen as a signbt t pdj buf e!
compliance with car insurance, driving licence and vehicle licence. The fa
ui but uif! jdpo! jt! zfmmpx! nbz! cf!l j
colour green was used it would be much clearer that validation i
successful. Rrticipants also thought that the check sign next to the
esjwfslt! gqgspgjmf! qjduvsf! dpvmel! c
rider and driver,this use of the iconcan bemisleading.

7. | Payment card P4 Madrid
E The icon isconsideredvery clear by most participantslt could be replaced
or enriched with coins or symbols of maitiocal currencies. For people with
. impairments all icons, especially those related with payment and sensitiv
data, should appear very large, not shaded and with good contrast to
ensure comprehensiorand avoid unwanted outcomes
8. | Ticket P5Berlin
It is quite clear andit is used for alimited range of related functions: show
E ticket or buy ticket. It is unclear whether the ticket can be bought irapp or
outside the app.the average time for purchase.
9. | Map P4 Madrid
® Participants interpreted as an itinerary map, would be considered clearer
associated with a pin on a rounded globe.
10.| Pin Point I' drop pin and | P3Galilee, P4Madrid, P5Berlin

lollipop pin

9
bt

The drop pinrelates with location, but older people and people lacking
digital skills may not understand it. Maybe it would be clearer if combines
with a globe. In all cases, the pin icon should always appean top of a
map.

In delivery apps the icon may represent where is the user location or |
where location the order must be delivered, or also where the rider wi
start, where the rider is now, or where the rider is headed to. In rout
planning apps it can define an itinerary (howd reach a place), suggestions
where to go.

In some apps the pinpoint appearin two different versions, one for the
origin location and one for the destinationlocation of trip/delivery. The use
of colour is misleading. Wherethe pin-point drop appears jintly with the
I beesftt! gj itiseadieftd urdeistantl Whatfisytsispecific role.

Without context it is impossible to guess and the two shapes look quit
interchangeable.

Thelollipop pin is also quite ambiguous, be it on a map or in a septe
screen: participants think it provides GPS reaime location of a requested
vehicle, or it may just mean that the vehicle will stop at a specific place. |
tpnfldbtft-!jul sfqgsftfout-arediiffssffNI(
is highly dependent on the use case and situation but it is actually neeelf-

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g page51/212
research and innovation programme under grant agreement N@5533.



D2.3 Universal Interface Languagel Version 1| version2.0

evident.

Be it a lollipop pin or a droppin, when located on a map it is important tg
differentiate colour and shape, depending on its relation with objects o
persons (e.g. departure and arridacurrent or expected, static or dynamic).

Participants felt uneasyhaving no hints about which one wathe departure
and which the arrival point. In any case, they should have consiste|
appearance in the search bar and on the map

11.| Compassarrow P4 Madrid
’ It representsv t f auidrent!llocation when moving along a given route on a
map. This is based on previous experiences but it is not straightforwa
from the icon alone.
GENERAL
12. | Home P1Emilia-Romagna
ﬁ All participants agreed that the icon is representing a home and it is
associated with the main page of the applicatiorexpecting that from there
exploration of contents begins
13. | Hamburger menu P1Emilia-Romagnag P4Madrid, P5Berlin
— Participants think this icon is there to offerfurther options and information
— (i.e. options of the app, context menu, other actions availableput could
also go to where you can search for other contents, to legut or to edit
user profile data, possible route selections or adding intermediate stopg
Tvdi!nfbojoht!dpvme! cf!joufsqgsfuf
to have as shortcuts on screen.
Participants were disappointed when it only offered dist of secondary
information, instead of offering actual support in specifying trip details ad
preferences. To nondigital users this icon resembles the fog. Only few
knew from past experience with social media websites that it is related witl
a menu. The icon itself des not help them recall the function associated.
They all claim a text would lelp.
14.| Lens N/A - Only analysed throughthe UIL survey
15. | Equalizer P5Berlin
-0— According to participants, n a mobility appthis icon could allow editing
—0- preferences, but al® offer information about + pui f s!
dpoofdujpot N/ !
In the ride-sharing app t is clearthat it is about options thanks to thelabel,
but participants expected more options to appedseyond wheelchair,child
seat, booster seat and luggagde.g. baby seat approaching or entrance
side of the vehicle, require assistance with loading/unloading
passengers/objects, size of the vehicle
16. | Gear P1Emilia-Romagna
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L5

To nondigital users the gear has no meaning angl urott perceived as
related with settings. They would understand better the two tools crossed
Also, it is not so straightforward to themwhat is the difference between
what you can find in a general menu and the more specific contents of tH
settings menu.

17.| Tools P1Emilia-Romagna
XN Uijt! jdpo! jt! dmfbs-1! cv uiktheuproblémowiru
/l'* those tools.To lowdigital skilled usersit is ambiguous since it does not tell
. themj g! julbt! uifsf! up! pggfs! fyufsolk
with (digital) tools and try to solve problems.
18. | User profile P3 Galilee, P4Madrid, P5Berlin

A

The icon can represent oneself (usgsrofile) or also other profiles or users.
It can suggest the profile is not complete, since there is no picture but a
tfnquzOjoefgjojufN!lgspgjmf!pvumjo
contact person.

In delivery apps participants would expect to alssee the account/order
history and personal address (for pickip or delivery of people/goods). In
ride-sharing apps the icon does not make it clear if the service has be
correctly reserved, if the childseat place is included/confirmed, or how
many passengers are counted.

19.

Info circle

N/A - Only analysed throughthe UIL survey

20.

Inbound arrow

4

P1Emilia-Romagna

Participants declare they know it is used to download contents, but no on
mentioned it as saving option.Only when told that download can bea
synonym of saving, they meidned the floppy disk icon as amlternative.

21.

Linked dots/ Share

<

P1Emilia-Romaga

Participants declared theycould intuitively understand it as somethng
connecting to other things. Some declare rom past experience in
WhatsAppthey know it is used to share contents.

22.

Outbound arrow/Share

[

P5Berlin

With no context around it, participantssee it as something related with
abandoning/leaving a place/area of the app. They ndave connection with
the action it might support. They know from past experience it is relate
with sharing contents, but it is urclear.

Providing a text or label would bemportant to understand what you are
going to share and with whom

23.

Phone handset/Contacts

A

P3Galilee

It should give users the option to make a phone call or it just contain
contact information (most likely at least a phone number)Depending on
ui f! dpoufyu! pg! vtf-1! jul dbo! fjui
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efubjmtN-!tdpoubdu! bttjtubodf N/ ! T
cues are not helping comprehension or absent.

In some apps iis used in an unexpected way, since it is associated with th
user phone number field (add your number heée). If it is not an actual
dialling option, it can be misleading.

24. | Heart/Rating P5Berlin
@ Participants are unsure whether it is a ratingunction (thumbs-up) for the
app or for a specific feature. It could also mean save something |
favourite.
25. | Star/Rating P1Emilia-Romagna
ﬁ Participants agree that a star is related with adding an item to favourites
They also remember that a heart ahumbs-up icon can be used similarly.

26. | Word bubble N/A - Onlyanalysed throughthe UIL survey
27.| Funnel / Filter P4 Madrid, P5Berlin
Y In general, it is useful to offer users the possibility to sort results of theil
tfbsdift! ps! bmufsobujwf! pgujpot

mentioned by participants as a desired feature to filter restaurants in i
certain range area or to decidén which order they are shown.

When proposed as an alternative to settings/equalization/preferences, it
was not considered appropriate.

Table13[ Icons catalogue

In the following Table 14 the relevant commentsabout the use of icons in the five pilot sites
applications are collected.Bmm! dpnnf out! dpnf ! gs pgathegeddsiring WiIj g b o u
exercises.
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Pros and Cons ‘

Clock Example of use: P4 Madrid
PROs:
Restaurantes The contrast and position of the icon is appropriate.
CONs:
Size is too small for users with lowvision; there is no
Menomale textual explanation and the same icon is used with
multiple meanings in the same app, which is agains
© 2630 mtos consistency.
La Oveja Negra
@ 25- 30 mrutos
L'Adoré
@ 25- 30 mnutos
Distrito Vegano
@ 35 - 40 minutos
La Tia Carlota
@ hoyatasia:2o
THUNDER Vegan Food
Check Example of use: P3 GALILEE
mark Pros:
Ui f! difdlnbsl! bgqgfbst! ol

Available Rides

Pl adtewm of Ve

Rl sddresy of the
SeTnCA ot
nd D

S addrens of the
OngW Do

Secsnamcn porrt

P addrmns of e
P some

N adsrey of e
Sevtramion somt
nd e

22

-—

-

354
. Eolt addrwst of the
-—

-

-

picture and it is easily associated with something
related to their status.

Cons:
No explanatory text is provided; contrast is not high
enough for lowvision or colourblind people; the
checkmarks are usally associated with a colour coding
cue, such as green for affirmative/confirmed: the yellow
colour may be associated with the idea of an ongoin
process, as if driver should still be verified. Also, at firs|
use, some users may think that the checkmarks
associated with accepted rides.
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Pinpoint Example in use: P2 Antwerp

QSPt ;! dpousbtu! boe! dpmp]
categories; the distance from other icons is fairly
5 T appropriate to people withtouch-typing issues; the icon
Thuis naar Biblio... is provided with a extual label which can be read by,
text-to-speech systems; the icon is used consistently i

Camifie Huysmansiaan kant Carrefour

Express the app.
@ @ @ CONs: the size of the icon is too small for lowision
users.

OVERSTEEKPLAATSEN OP
KRUISPUNT CAMILLE
HUYSMANSLAAN MET JAN DE
VOSLE!

Eam.ne Huysmansiaan kam] a
arrefour Expeess -

Jan de Voslel kant Carrefour Express

Jan de Vosle: kant bushalte richtng
Wilrigk

(1] A

Tools Example of use: P1 EmiliaRomagna

PROs: the design of tools is clear, contrast and size a
appropriate and the textual description supports
comprehension; the spacing across elements i
appropriate for all users, including those withtouch-
typing issues; the icon associated with the redross
helps the user understand that something is wrong.

CONs:

>
Hm The icon meaning cannot be read by texo-speech
systems. Since this function is related with parcel
delivery in mailboxes, users with low digital skills or
T A —— non-native speakers may think that emeone will
Cliert l nirmess varce S0OMME0 physically provide help to adjust/recover the service.

Oiperazione noen terminata
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Heart Example of use: P5 Berlin

PROs: the icon is associated with a textual label; outling
X and contrast are fine; colour is absent;

o A CONss: the size of the icon is too small and the distes

across the elements is not appropriate for users with

Permissions touch-typing issues; the icon is used only once in th

app, but there is no consistency with other applications

thus people not speaking the language in use by the af|

nbz! uijol!jul &ctcomdantftefadvauptds br
to rate a specific user.

Questions

Rate this app

About us

Contact

Legal

Table 14 - Evaluation of icons used in pilot sites applications

The sameset of iconswas included in the UIL survey, in order to collect information about the
dpngsfifotjcjmjuz!pg!fbdi!jdpolt!nfbojoh! boe! 1
related or unrelated with the proposed function or action The survey aimed aassessing the

overall comprehensibiltyp g! f bdi ! j dpo! bt | j oh! Dtheffundidnsnaaning] q b o L
listed that better matched the proposed icon and ii) the most appropriate icpmmong proposed
ones,related to aspecific function/meaning (see Table15)%2.

# Jdpott! hs
and function

Evaluation (UIL survey)

MOBILITY SPECIFIC

1. | Clock UIL surveyl. Q14- rate the function that better matches its meaning
@ f  56%- set alarms
1 20% know current timing of something/someone arriving or of an item

that has to be delivered
1 10% know the expected time of arrival/delivery something/someone
arriving or of an item that has to be delivered

22 The questions from Q3 to Q18 t Rank the most fitting icon related with the proposed function/meanimg! b !
multiple choice Likert 1:4 scale was used to identify the most appropriate icons related tof@nction/meaning. In

Q4 tSbuf! ui f! gvodujpo! ui bu! cfNubsht pbhaof Fedi pj At Y Npbtsuhn
voefstuboeluiflefhsfflpg!jdpotl!dpngsfifotjcjmjuz
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Calendar UIL surveyl. Q14- rate the function that better matches its meaning
. 43%- find a date
7 25% - view timetables
25% - schedule travel
10%- none
Timetable UIL survey- Q14- rate the function that better maitches its meaning
35% - view timetables
35% - schedule travel
19%- find a date
10%- none
Alarm clock UIL survey- Q14- rate the function that better maitches its meaning
( @) 85% - set alarms
10%- none
Hourglass UIL surveyll Q14- rate the function that better matches itsmeaning
E 50% - remaining time to arrival/delivery of something/someone
10% - expected time of arrival
29%- none
Checkmark N/A L this icon was only analysed duringhe UIL exercises

©

Payment card

=

UIL surveyl Q3/Q13 L rank the most fitting ifcon related with the proposed
function/meaning

The icons proposed in the survey represented a payment card combined w
different additional elements: The icon that ranked #1 was that representing g
hand holding the card(83% of positive preferences) the #2 was a credit card
combined with a dollar banknote(78%) and the #3 was a credit card combineq
with three different currency coins(66%).

Ticket

K

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/me aning

The ticketrepresentedwith pre-cut dots ranked #1 (44% of positive preferences)
bnpoh! uiptf! gspgptfel! up! pggfs! uif!p
representing a general document was considered least appropria@9%), even
thoughitit ' r vjuf ! dpnnpoltup! gjoelju!jo!bgqg

Map

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

Ui jt! jdpo! xbt! uif! $2! gps! (82% fofl pbsite
preferences), followed by a very similar one with no tracking dots (78%}Jhe other
options provided represented only pinpoints connected by a rou{®6%) or only
the map (34%). As a conclusion, he combination of the two elements (pirpoint
and map)helps comprehension
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10.

Pin Point I drop pin
and lollipop pin

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed|
function/meaning

Ui f! espq! jdpo! sbol fe! $2! bnpoh! uipti
n b g N somepmhe/something (93% of positive preferences) the lollipop icon

ranked #2 together with the compass arron(43%) and the target circle ranked#3

(34%).

11.

Compass arrow

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/ meaning

The compass arrows not considered the clearest oneamong thoseprovided to
locate something/someone on a mag43% of positive preferences) Since it is
commonly used by routeplanners as maporientation tool and/or to re-locate the
map on currentposition, users may get confused.

GENERAL

12.

Home

f

UlLsurveyL Q2L7 px! dfsubj o! bsf!zpv/!bcpvu!ui
Nptu! sftqpoefout! bsf! wfsz! dfsubjol!b
as openended answer, would associate itwithah beesf tt ! gj f me

Nevertheless 99% of respondents correctly identified it as the icon bringing to th
main page of a website or application and as low a8% of respondents were
slightly uncertain about this meaning.

13.

Hamburger menu

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

Ui jt!jdpo! xbt! sbol fe! $2! up! s(86% sffpasitive
preferences) Other options included threevertical or horizontal dots (45% and
43%) and a 2x2 combinationor four aligned squareg20%).

14.

Lens

UlLsurveyL @Q2L7/ px! dfsubjo! bsf!zpv! bcpvu! ui

90% of respondents are extremely certain about the meaning of this icon. The
pgfo! bot xfs! hvftt! xlNKevertheldsd, lassihgle! uskp anly
associated it with the possibility of zoomingin/enlarging content, which is

actually another common use of this icon, especially in nemobility specific

applications. In this case the analogy between the associated digitunction and

the actual use of the tool in the reality clarifies its contextspecific meaning.

UlLsurveyL Q2L7/ px! dfsubjo! bsf! zpv! bcpvu! ui

Even if more than 90% of respondents are very certain about its meaning
bt fbsdi ! dgienusbnoeans togectly mentioned that this icon could alsg
cflvtfelup!tfombshfOo{ppn!joN!dpouf ol

15.

Equalizer

UIL surveyl’ Q3Q13 L rank the most fitting fcon related with the proposed
function/meaning

When compared with the gear and the tooligon, this icon was ranked as the leas
appropriate to represent the functionused to access application setting$50% of
positive preferences).
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16.

Gear

UlLsurveyL Q2L7 px! dfsubjo! bsf!zpv! bcpvu! ui

The 77% of respondentsieclared they would expect with extreme certainty thig
icon to open the application setting menu, if compared to the toolset icon and th
equalizer icon, that gained lower rankings.

UIL survey Q314 - Rank the most fitting icon related with the proposed
function/meaning

With 96% of positive preferences this is the icon considered ideal to acce
application settings, followed by the tools icon (68%) and the equalizer icol
(50%).

17.| Tools UIL survey Q3014 - Rank the most fitting icon related with the proposed
function/meanin
AN g
/b The tools icon is considered the second choice related with the access to settin
. functions (68% of positive preferences), after the gear icon.
18. | User profile UlLsurveWL Q2L7 px! dfsubjo! bsf!zpv! bcpvu! ui
More than 15% of respondents declared they are slightly uncertain about it
meaning and only 43% feel very certain about it. Most respondents associate
" xjuilttvtfs!lefubjmtN!Ips! pxo!tqgfstpobri
the supposed meaningiéld blank.
19. | Info circle UIL surveyl. Q2L how certain are you about this icon meaning

i

Most respondents were vey certain about this icon meanir{f§6%), most likely due
to its extensive use in public spaces, especially transport hubs. Nevertheleg
when asked about the meaningsome respondents confused it with a poweon
icon or an exclamation mark, which can be caused by inappropriate sizing
outline.

Itis among the least ambiguous icons, yet people lacking digital experience m
fbtjmz!dpogvtf!ju!xjui!tgpxfs!poN!dp

20.

Inbound arrow

B

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

The inbound arrow ranked #1 among thtwob t t pdj buf e! xj ui !
function (87% of positive preferences). Despite its overall performance in the U
survey, over time he floppy disk icon(86%) will probably becomeoutdated and
not intuitive anymore, since the object it represents is no longer used, especial
in the mobile device contexts.

21.

Linked dots/ Share

<

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

Thisiconwass bol fe! $2! bnpoh! ui ptf! sfmbufe
(79%). The outbound arched arrow ranked #2 (77%) while the minimalistic
vertical arrow springing from a box raked #3 with far lower prefererces (36%).
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22.

Outbound
arrow/Share

U

UlLsurveyL Q2L7 px! dfsubjo! bsf!zpv! bcpvu! ui

This icon was proposed in theurvey as one of the possible ones related with th
nfbojoh! tsbuf! dpoufouObgqOvtfsN! boe
decision to include it as a comparison in such list derived from the need
evaluating its appropriateness to access sharingnd rating contents functions, as
observed in some of the deskesearch applications.

Q3/Q13L rank the most fitting icon related with the proposed function/meaning

This icon ranked #4 with a percentage of positive preferences as low as 4%, t
lowestinti f! xi pmf! tvswfz-!jg! sfmbufe! xj
gf sgpsnfe! cfuufs! cvu! tujmm! sbol fe!
function (36% of preferences).

23.

Phone
handset/Contacts

s

UIL surveyl: Q2L how certain are you abouthis icon meaning

Most respondents identified the phone handset as the icon related with th
function of making a call, view contact info or contact assistance. Depending g
ui f!dpoufyu!uif!fybdu! nfbojoh! nbz! vl
option to initiate a phone call activity.

Q3/Q13L rank the most fitting icon related with the proposed function/meaning

The phone ranked #1 in relation toui f! t dpoubdu! tvggq
associated with a text bubble or a mail icon) (83% and €& of positive
preferences)while all other icons representing some kind of texting servicalone
ranked lower scoreq42% and 42%)

24,

Heart/Rating

??

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

Respondents chose the thumbg q! j dpo! bt ! $2! bttpdj b
dpoufouN/! Uif!ifbsu! boe! tubs! jdpot!
hbjojoh!tmjhiumz!ijhifs!sboljoh/! Dpr
theyareoftenu f e! up! bddftt! pui fs!gvodujpot

25.

Star/Rating

w

UIL surveyl Q3/Q13 L rank the most fitting icon related with the proposed
function/meaning

Ui jt!jdpo! sbol fe! $3! xjui ! 54&! pg! sft
allows rating the app, the content or a user. On the other hand, more than 15%
respondents think this icon is not so appropriate to access the rating area, whé
compared with the heart or thumbs up icon.

26.

Word bubble

©

UIL surveyl Q3/Q13 L rank the most fifting fcon related with the proposed|
function/meaning

This icon ranked #4 and last among those proposed in association with ti
gvoduj po! t dp(@3%botlpueferences agaimst 67% fophone handset
icon), which means that respondents doat expect support to happen via chat o
texting services which could be associated more easily with contacting know
people or users Direct contact through phone calls is therefore still considereg
the most favourite and cleaer option to receive servicesupport.
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27.| Funnel / Filter UIL surveyl: Q2L how certain are you about this fcon meaning
Y The funnel is widely used in applications where lists or elements with multiplg
characteristics are presented. Almost 30% of respondents are very uncertal

about its meaning and only 34% are very certain.

Table 15 - UIL surveyevaluation of icons
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7.2. Interfaces analysis results

In the following tablesTable 16,Table 17, Table 18, Table 19 andTable 20 the main issuesabout

user interfacesemerged during the UIL exercisebBave beencollected. Thistables provide useful

insights about the importance of a wellstructured application interface to ensure the highest
comprehensibility and minimisation of errors. The methodological approactior the collection of

input during UIL exercisess described in6.2 and the full collection of the exercises debriefings

is provided in theAnnex 3L UIL exercise: debriefings

Interface analysis

P11l Emilia Romagna

GESTISCI ATTIVITA

ANNULLA

Welcome screen:

Concerning the welcome screen, participants complain that they understand it is related with postal services, bu
is not intuitive at all where they should starttohf u0Ot f oe! ui fjs! gbsdf m/ ! Ui f sf
identify the main purpose of the service unless you read all the lines of text. Icons are not helpful either, they §
not intuitive and too complex.

Retrieve package: digital signature an@R code procedure to retrieve package is too complex for participants wi
low digital skills or ageing people. Most of them never heard about ofteane passwords (OTP) or QR code at all.

General:most screens were not so intuitive for participants, who declared they would need some kind of assistaf
while using it.

Table16 - P1 Emilia-Romagna application interface analysis results from UIL exercises
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Interface analysis

P2l Antwerp

Routes Thuis naar Biblio...

( : : Speelt niets af

Thuis naar Biblotheek Kielpark

Apotheek Qomen naar kapper
Vissers [ Herman (oversteek
Ringlaan ter hoogte van
Laaglandlaan)

5 Grerstashplaation met

OVERSTEEKPLAATSEN OP
KRUISPUNT CAMILLE
HUYSMANSLAAN MET JAN DE
VOSLE!

Apotheek Oomen naar kapper Camille Huysmansisan aan Velo
Vissers [ Herman (oversteek stalling

Ringlaan ter hoogte van

Catershoflaan) Camille Huysmansiaan kant

& sverteehpiastamn met ver besranciien Carrefour Express

Thuis naar Tramhalte Jan de Vosiel kant Carrefour Express
1 Sverstesspiastion met veckoersichien

Jan de Vosiel kant bushaite richting

(1] 0o A

Welcome screen:

The welcome screen shall consider very carefully the size of icons, the priority information and the contrast
single elements and tlkeir combination/ juxtaposition event though people with visual impairments rely more on
screen readers (transforming text into speech) and auditory icons (sounds and ringtones) while interacting with t
app, than on its appealing appearance. The soongsers get to the main feature/service the bette, so there is no
need for intermediate screens.

General:

Good that the whole interface is simple in lack andwhite, gives a feeling of tranquillity to such users. Ensure tha|
text can be read also when enlarged/zoomed. Good that the traffic light auditpsign is different among red and
green, and it also appears as pictorial icon on the app (works as a confirmation cue for+agion).

Selecting trajectory: the voiceover tone is fine and text is short and clear enough. For people on the strg
information should be reduced to the minimum needed.

Stand at crossroad and choose/select it: the logical order of crossroads should be built in the app, the pers
should be in focus on traffic while crossingnd be able toavoiddmute non relevant information.

Information about status of light: auditory signal iseasyto hear but it should autonomously stop beeping quiteg
soon when the crossing is over or be stopped manually by the user who wants to start with the next one (in cag
subsequentcrossroads).

The tone frequency should be different among green light and red light, not only its speed. Consider adding alg
haptic feedback (buzz vibration).

Ui fl gvodujpo! tsfbe! obnf! pg! uif! usbggj d!hengtatus of ke traifiop
mj hi uidd (g & drassroads) should appear in logical order, not alphabetic.

Context of use is very important; application should not distract users from the surrounding environme
(information overload). Support and backup/alternative solutions should always be easily accessed.

Table17 - P2 Antwerp application interface analysis results from UIL exercises
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Interface analysis

P3- Galilee

Welcome to “Safarcon” application
for drive sharing. The application is
designed for drives coordination and
goods delivery.

You can use the application either for
joining a drive on your way or
offering one to others to join you.

Press here

Do not show again

Welcome screen:

From the welcome screen oneannot say it is a mobility related service/app, the small car is not enough to gueg
The dominant colour, yellow, is easily associated with taxi services. Nothing suggests it is a shariel@ service.

General good to have a lot of textuakxplanations attached to icons, but colours would be useful to distinguis
between some functions provided through icons.

Table 18 - P3 Galilee application interface analysis results from UIL exercises
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Interface analysis

P4 - Madrid

CoopCycle

& A% - ¢

Welcome

Thank you for downloading CoopCycle.
To start using the application, connect to a server.

Choose a city

Welcome ScreenThere is no clear reference to food, but only to the bikéders. The home screen should not sho
a list of restaurants but the address of delivery, since that is the most important step.

General not clear where the address foe f mj wf sz! t i pvme! cf!

xsjuufo<! b!
visible.

Table19 - P4 Madrid Pilot application interface analysis results from UIL exercises
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Interface analysis

P5- Berlin

Where are you going?

Welcome Screen

Participants correctly identify that the app is somehow related with routgplanning, although no one could really
say that it offers ride-sharing services plus chainedi s j gt ! xj ui ! mpdbm! gvcmj d! usgt
the first action required by the user is limited to searching for a destination they would like to reach.

General participants are unsure about whatpart of the process they are going through and how much time
needed to finalise service purchase.

Table 20 - P5 Berlin application interface analysis results from UIL exercises
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7.3. UlL surveyresults on DDS and DMS accessibility barriers

In this section results from the UIL survey related with the common barriers experienced bixty-
four (64) over the total eighty-nine (89) respondents are summarizef. The background
information collected allowed the INDIMO research tearto better understand what key &ctors
may influence the accessibility of digital mobility applications.Due to the low sample sizein the
context of the INDIMOUIL manual, we did noproceed with segmenftion, deviation analysisor
identification of predictors linked with the different socio-economical background (age, gender,
education, state of employment, caregiving activities angearly income). We rather ch®e to
deliberately focus on the dversity of respondentsfound in the small numbers and detailsHere
somedetails about the sample composition

1. Gender aslight majority of respondents is represented by womefirigure 9);

2. Age: only 6% of the respondents wereaged more than 65 (they represent 20% of the
European population in 201%) (Figure 10);

3. 20% of respondents live irperi-urban areas and 6% live irrural areas Figure 11);

4. Most respondents arepart- or full-time employees,yet the life-work balanceof morethan
10% of respondents is different from the40 hours? of a Europeanfull -time averagejob
(Figure 12);

5. On thetwo opposite extremes, almost 30% of respondents are busy with daily caggving
activities while 44% declare they only dedicate to ch activities less than once in a
month (Figure 13);

6. Different income groups are representedKigure 14);

7. More than 90% of respondents hold a secondary school thma or higher education
degree Figure 15).

2 Some respondents left their answers incomplete after icons testing seoti of the UIL survey

24 https://www.statista.com/graphic/1/253408/age -distribution -in-the-europeanrunion-eu.jpg - last access on 29
of June 2021

25 hitps://www.statista.com/statistics/1197097/average -working-hours-eu/ - last access on 29 of June 2021
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Male

Mon binary

| prefer not
Lo answer

e _

0% 10% 20% 30% 40% 50% 60% 70% 0% 90% 100%

Figure 9 - Gender distribution
15 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74

76 or older

0% 109 20% 30% 40% 50% G0% T0% 80% 20% 100%

Figure 10 - Age groups
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Figure 11 - Level of urbanisation of living context
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Other (please specify) Responses
Total Respondents: 66

Figure 12 - Situation of employment
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Figure 13 - Frequency of care giving activities
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Figure 14 - Householdyearly income
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Figure 15 - Highest level of education

In the third section(Q16R3 2 * ! xf ! bt tfttfeluifl!lsftqgpoefoutlh!f
goods delivery applications.As first step, we wanted to assess how confident respondents
consider themselves in using such applications and how often they use them.

More than 6%% of respondents usemobile applications at least once a week, while 35% use

them less than oncea week (Figure 16). Almost 90% of respondents sekdeclas f e! + f yus f n
dpogjefouN! ps! t dp oofjtheenfseltdadlarddd € p poxizh R!1cdpdgj ef o
Likert scale (Figure 17).

Freny day -
A few times a
week

About once a
week

A few times a
month

Once a month

Less than on
amont

M 10% 20% 30% 40% 50% 60% T0% 80% 20% 100%

Figure 16 I Frequency of use of digital mobility and goods delivery apps
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Figure 17 Level of confidence in theuse of digital mobility and goods delivery apps

Despite thehigh level of confidencedeclared by respondentswhen asked about their experience
with common barriers encountered while usingnobile applications, interesting figures emerged.
In Table21 the main highlights are collected:

Experience with accessibility barriers preventing the use of a digital application

(Q18- N/ p x ! maye fowencountered the following barriers, due to the poor accessibility
pgl! ui flejhjubm!/ npcjmjuz! ps!efmjwfsz!tfFfsw/

Qftujpo! 29! gpdvtfe! poluifl! sftqgpoefoutt! f
individ ual perception of barriers due to situational, temporary or permanent limitations

1. 18% of respondents due to Covid9 stopped using touchscreen terminals and askin

unknown people when they needed support in using a digital application

10% had problems redted with scarce readability of objects, texts or images

8% could not use a digital app due to physical limitations

8% could not understand the terminology used

8% was not proficient with the local language used by an app

From a genderperspective, almost 5% felt unsafe or unsupported using a servig

provided by an app

More than 5% experienced difficulties due to temporary or situational impairment

Almost 5% can get little or no support at all from people around them

9. More than 3% experieced lack of support in using digital apps due to Cowti9
confinement

10. More than 3% admit low familiarity with digital services in general

ogabhwh

© ~N
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e A

NEVER OFTEN ALWAYS TOTAL

Cowvid-19 provisions scared me from using touchscreen terminals or asking for 56.25% 15.63% 3.13%
help to other people while using a digital app 36 10 2 64

| could not use a digital app due to scarce readability of objects, texts or 34.38% 54.69%  10.94% 0.00%
images 22 35 7 0 64

| could not use a digital app due to physical limitations that prevented me 60.94% 31.25% 7.81% 0.00%
providing the input required 39 20 5 0 64

| cannot understand the terminology used by digital apps 59.33% 32.81% 7.81% 0.00%
38 21 5 0 64

| do not speak/understand the language used by local digital apps 65.63% 25.00% 7.81% 1.56%
42 16 5 1 64

| had limited access to the services provided by a digital app since, from a 71.88% 23.44% 4. 69% 0.00%4
gender perspective, | felt unsafe or unsupported 46 15 3 0 64

| experienced difficulties using a digital app due to situational or temporary 53.97% 39.68% 4.76% 1.59%
impairments 34 25 3 1 63

| experience lack of support in using a digital app from other people due the 79.69% 15.63% 4.69% 0.00%
fact | do not have contacts with anyone who can offer it 51 10 3 0 64

| experienced lack of support in using a digital app from other people due to 78.13% 18.75% 3.13% 0.00%
Covid-19 confinement 50 12 2 0 64

| have low familiarity with digital services in general 79.69% 17.19% 3.13% 0.00%%
51 11 2 0 64

——

Experience with accessibility barriers while using a digital application

(Q19-N/ p x ! p g u f eaperijice dituaiions similar to the ones described by the
gpmmpxj oh!tubufnfout-!xij)ymf!vtjoh!ejhjubm

Rvftujpo!2:!gpdvtfe!poluif!sftqgpoefoutt!f
and customisation options provided by the appliations.

1. Almost 20% of respondents have issues reading textual information and rarely ha
access to options for customisation of text size

2. To more than 15% of respondents, the pictograms and the related descriptions
available functions arerarely appropriately sized and spaced.

3. To more than 10% of respondents the information provided -@app is not sufficient to
allow an intuitive use of the services.

4.  More than 25% of respondents declare that available commands are not intuiti
neither customisable, based on their needs

5.  More than 20% of respondents admit that it takes them too long to identify essenti

information
e Y )
NEVER | RARELY | OFTEN ALWAYS TOTAL
| can easily read all textual information and/or customise text size settings 3.13% 15.63% | 65.63% 15.63%
2 10 42 10 64
In my experience pictograms and/or descriptions of available functions are 0.00% 15.63% | 76.56% 7.81%
appropriately sized and well spaced 0 10 49 5 64
The information provided in-app is helpful enough to allow me an intuitive use 3.17% 7.94% | 82.54% 6.35%
of the semvice 2 5 52 4 63
N———
Available commands are simple and intuitive and/or | can customise them 1.59% 26.98% | T1.43% 0.00%
depending on my specific needs 1 17 45 0 63
N—
It takes me too long to identify essential information 6.25% 71.88% | 21.88% 0.00%%
- 46 14 0 64
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Experience with accessibility barriers related with the available support provided by a digital
application

(Q20- N/ px! pgufo! eje! zpv! fyqgfsjrfodf! tjuvbu
gpmmpxj oh! tubufnfout-!xi)ymf!vitjoh!ejhjubm
Rvftujpo! 31! gpdvtfe! po! uif! sftgpoefoutt!

applications during sign-up process, when errors occur and about personal dat
management.

1.  More than 40% of respondents declare that the applications they use do not provide ti
or tutorial supporting first use

2.  More than 40% of respondents declare they are rarely or neveware about the
expected time for finalising the ongoing processes.

3.  More than 40% of respondents declare they have difficulties finding a point of conta
(e.g. live chat, chatbot, call-centre, direct email)

4.  More than 20% often experienceunexpected outcomes when clicking on icons ¢
pictograms

5.  Less than 20% of respondents can easily understand Terms and Conditions and man
their personal data through the Privacy Policies.

7 Y D
NEVER | RARELY] OFTEN ALWAYS TOTAL
After a new registration/installation, the application provides me with tips or 4.69% 34.38% 59.38% 1.56%
tutorials to leam how to use the senvice 3 24 38 1 64
While using an application | know how long it will take me to finalise the 7.81% 34.38% 54.69% 3.13%
desired process 5 23 35 2 64
| can easily understand how to contact the support center when needed, either 7.81% 35,9494 53.13% 3.13%
through a chat, phone number or e-mail address 5 23 34 2 64
If an error occurrs, most applications | use provide me with appropriate emror 23.44% 56.25%  20.31% 0.00%
handling services and error prevention tips \_ 15 A 39 13 0 64
I click on an icon/pictogram and what happens next is not what | expect 7.81% 71.88% 20.31% 0.00%6
5 4 13 0 64
Thanks to the Terms and Conditions of the service | can easily retrieve and 37.50% 4531%  14.06% 3.13%
maodify my personal data and decide how the service provider is collecting and 24 29 9 2 64
using them

Table21 Common accessibility bariers

8. Recommendationsfor the design of accessible
and inclusive interfaces

In this section a list of recommendationsis provided ranging from those directly coming from
the research carried out in thetask T2.2L Universal Interface Language (section$.2 and 6.3),
recommendations regarding the inclusive design built on the literature review and desk research
and the more general ones related wit digital accessibility issues The recommendationsare
intended for i) service providersji) developersandiii) designerswho wish to offer more inclusive
digital services
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Far from being exhaustive, we hereby proposehandy UIL manual, wherewe accompany each
set of recommendationswith a selection ofuseful links and references The UIL manual contains
not only links to standards and regulations, scientific papers and weknown researches but

also offers suggestions from informal and welinformed communities of practicecomposed by
those peoplewho struggle and succeed in findig viable solutions that we,the wrongly called

} b wf s b h mihovity, Wosilt iMve never thought about.

The section is organised as follows:

1 Recommendations based on the empirical research in the INDIMO project
addressing accessible user interfaces, with focus on the visually impaired people,
and inclusive selection and/or desigrof icons(section 8.1);

1 Inclusive design recommendations derived fra literature and desk research about
concerning usertesting and recruitment, preliminary actions related with
developmentand inclusive design tips (sectior8.2);

1 High level general recommendations addressing the differentINDIMO target
groups (section 8.3).

8.1. Recommendationsbased on the empirical research in the
INDIMO project

One of the most important findings of our study, especially from the insights gained in WP1, is

that it is becoming more and more difficult to apply user segmentation: there are huge
ejggfsfodft! bdsptt! vtfs! hspvqgt! caveupreterancgs’car| ui |
vary, depending on the specific context (travelling alone / with others, travelling for work /
leisure, making a chaintrip or not, having access to public transport or a private car etc.). Taking

into account the whole lifespan and fie changing conditions of human beings, results in higher

trust and reliability.

According to the insights gained during CoP UIL exercises and interviews in WP1, a priority issue

is the poor accessibility of lengthy legal texts (e.g., Privacy policies, es & Conditions,
passengers and customers rights), which are rarely read by users, oftentimes limited by time
constraints. Despite being the least accessible contents, they are considered priority information

by most users(Singh, Sumeeth, & Miller, 2011)D2.6) Ao pui f s! jttvf! jefoujg]j
of felgps! fngpxfsnfou! xi folefdjejoh!up!tubsu! v
features should support their autonomy and larning attitude from the first-use to the more
complete experience of all advanced options.

8.1.1. Inclusive user interfaces

In Table 22 recommendations for the design ofinclusive interfaces for digital mobility
applications are collected and grouped into the same five categories used by the WCAG
guidelines: perceivable, adaptable, robust, operable and understandab/3.org, 2018) This set

of recommendations is directly derived from the experience gained durindjL exercises andJIL
survey and the choice of using the same categorisation used by the WCAG guidelines is due to
the fact that globally they represent the most acknowledged source of information about digital
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content accessibility and, by doing so, we hope to offer UIL manual users a sample of
recommendations aligned with its structure.

Recommendations for inclusive user interfaces from the INDIMO prjgct

Perceivable interface

1 Welcome screensbsf ! pgufo! pwf smppl fe-1leftqgju
attention. The service provided should be fast recognised, clearly stated a
navigation facilitated by labels and tips. Especially in first screens, informatio
overload should be avoidedhus it is important to provide direct access to the fey
features needed to easily access the service.

1 Colourcodingcsj oht! b! mpu! pg!jogpsnbuj po! ufy
culture. Global standards and guidelines fail in providing informabn on this
concern. The use, misuse and neuse of colour can be misleading in different ways
depending on the context of use and socicultural environment. Always call
colours into doubt, also when they may m obvious (e.g., standard coupling of 1
and green for go/no go actions) and test them with diverse people with differer
backgrounds.

1 Colour themes and backgroundsare responsible of the first overall impression o
the application interface. Situational impairments or changing conditions shall bq
considered when choosinghe right combination. Solutions could be identified for,
contextual conditions affecting perception, for all kinds of users and on differen
sensory channels (e.g. road navigation maps offering liglsensitive backgrounds,
which change dynamically when sensors detect lovight conditions such as car
galleries).

1 Contrast is very important to colourblind people: to prevent loss of information
carried by colours or misunderstandings, developers should design meggs in
grayscale and tioose colour palettes and opacity options based on the prelimina
results of online contrast checking tools.

1 Tutorials are highly appreciated by enelusers, especially those with lower digital
skills. Consider realising firstuse tutorials in different meda formats and
languages and easyo-read textual contents, to ensure all users find the mos
appropriate to their needs.

Adaptable interface

1 Sorting of elements in a list shall be accuratesorting hasto make sense depending
on frequency of use and process priority, not alphabetical; whenever possible off
the option to choose sorting order and filter options.

1 Foresee the possibility to specifyaccessibility settings. A nonexhaustive list of
required options from our research are: personalization options to adapt th
application to a specific condition, personalized notifications about accessibilit)
issues (e.g. disruption, elevators out of service), voideased commands an(
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directions (search, routeplanning, navigation).
1 Wherever possible, addhclusive fields where users can specify additional needs.
i Offer users the possibility to sendsuggestions and feedbackthrough a form or a
dedicated contact point to increase accessibility and inclusivity.

Robust interface

1 Implement constraints to ensure the users are not required to insert identical dat
multiple times, offering options to verify, edit or specify changes before proceedin
with transport or delivery service order confirmation.

1 Offer users thepossibility to exchange and share usful tips, for example including
their suggestions in a dedicated area linked to the FAQ (frequently asked questio
area.

1 Offer users the possibility torate and review your application in terms of
accessibility, as a transparent and open area. Thanks tbinsights for further
improvements will be gained.

1 Seta long-term strategy to become a trustworthy and inclusive service provider, 4
joining prominent communities who can witness, assess and/or certify your level
accessibility.

Operable interface

1 Offer users explanations concerning thaccessibility limits of your services.

1 Build connections with existing networks of international or local organisationg
committed to inclusion® ui bu! dpvme! pggfs! csjehf!
ef wf mp onpf/dtiloldurfvbe f ' ui fj st obnft! boe! dpa
Taking advantage of the information collected through dedicated forms, contac
gpj ou! boe! pshbojtbujpotl! ofuxpsl -!
accessibility and let users know abouyour commitment.

1 Advanced strategies forerror-prevention could be explored, such as different useg
input constraints (e.g. pokayoke) (Shigeo, 1986)

Understandable interface

1 A full and easy access to your PrivacyPolicy, Terms of Use and Personal Dat
Treatment information should be provided to all users, especially vulnerablo-
exclusion users, mitigating readability issues through easto-read texts, visual
explanations and simplified navigation across contents.

1 The possibility ofediting personal data should alwaysbe available for users, posing

26 Local communities include not only NGOs or volunteers, but also aup nf st ! bt t pdj buj pot ! g
dedicated to digital inclusion in broad terms.

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g page78212
research and innovation programme under grant agreement N@5533.




D2.3 Universal Interface Languagel Version 1| version2.0

no time-limits and no risk of data loss during compilation. Also, a higher control an
support should be offered, for example offering direct link to organisations tha
users can call anonymously to receive help (trusted referees).

1 Provide Privacy Policy and Terms of Use in multimedia formats(short videos or
animations, signlanguage or audierecordings) summarising the main points. Spli
such contents in smaller packages, in order to be able to easily replace w
updated versions.

i1 Offer online and offline tutorials as first-use guidance in different formats,
including the option to skip it if users prefer to find out themselves.

1 Digital applications need to be modified or enhanced often and their longevity
limited. Consider splitting the tutorial in smaller parts , with a clear focus on tle
main features, to increase accessibility and longevity of your application with
limited investment.

Table22 - Recommendations for inclusive user interfaces from the INDIMO project

8.1.2. Developing for the visually impaired and blind people focus on the
Antwerp case

This set of recommendations is more specifically addressed to digital applications offering

servicesto those who live with sight impairments, from the least to the most serious ones. These
recommendations were derived mainly from the insights gained during the UIL exercise session
with the INDIMO CoP of the Antwerp pilot site (Pilot 2)lable23).

Recommendations for inclusive user interfaces from the INDIMO project

Support simultaneously autonomy and mutual learning

Developers should consider theneed for autonomy of all people using their applications an
tjnvmubofpvtmz!tvqgaqps ud-peerkedrmng (skinglothep userg, friends 6
even unknown people support). Applications dedicated to the visually impaired should therefd
be comprehensible enough to all people who do not experience the same barriers, in orde
ensure that support can be offered by friends, family or caregivers in case of need. Asking
assistance in using a new software or application is a common hal all users during first
exploration of a new app. To go the extra mile, developers should ensure that official conta
points on multiple channels are available at all times, prepared to offer proper and prom
assistance if the application is not workiig as expected.

Prepare for the unforeseen

Assume users will rarely use the application in the ideal situation, on the contrary imagine all th
potential deviations since they will showup sooner or later. As an example, a neexhaustive list
of potential variations in the context of use emerged from the UIL exercise in the Antwerp pil
related with street crossing is provided infable24.
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Testyour auditory and haptic icons

As for visual icons, also auditory and haptic icons should be tested with the people who will m
benefit from such integration: the blind people and the visually impaired. To go the extra mi
actual blindfold challenges could be an activity offering important insights to service provider
and developers and it is does not require much effort or cost.

Useful links

A https://www.orcam.com/en/blog/being -blind-for-a-day-dialogue-in-the-dark/
A https://www.youtube.com/watch?v=PUupMoRoSal

Design, test and implement auditory labels

Implement auditory labels, including the possibility to turn them on and off. Messagesgsented
using a voiceover seento be assimilated with less effort than the same messages present
through visud media and all users could benefit from their advantages.

Useful links

A Sticht, T. G. (1969). Learning by listening in relation to aptitude, reading, and controllg
speech (Tech. Rep. No. €23). Alexandria, VA: Human Resources Reseaf@lganization
A https://hearinghealthmatters.org/waynesworld/2014/auditory -icons-earconsspeech/

Be careful with multimodal interaction

In userinterfaces multimodal interaction is defined as the option for the users of a software (
application to receive the same message on different sensory channels, thus ensur
redundancy. An effective multimodal interaction requires that information presemd to the
different sensory channels is coordinated and made congruent informational as well as spatig
and temporally (Bussemakers, De Haan, & Lemmens, 19¢Byewster, 2002)

There are specific guidelines to develop auditory and haptic icons and ensure they are corre
designed and safely interacting with the other parts of the user interface. In our Antwerp ca
study, a blind or low vision person should already pay attentioto complex information on
multiple sensory channels: auditory, tactile and haptic (with their feet, sticks and hands
olfactive (some may recognize the smell of different vehicles and also gain information abg
pckfdutl!ejtubodf*/
To successfully intgrate in your digital application environmental cues and the guidance abol
the current status (e.g. of stop lights), multimodal interaction should not be too invasive or caus
information overload that may cause anxiety and pose risks.

Useful links

A Human Factors (HF); Guidelines on the multimodality of icons, symbols and pictogran
ETSI IPR (ETSI Technical Committee Human Factors, 2002)
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A Barbara Leporini & Fabio Paternd (2008) Applying Web Usability Criteria for Visid
Impaired Users: Does It Really Improve Task PerformanegReporini & Paterno, 2008)

A Dingler, T., Lindsay, J., Walker, B.N. Learnability of sound cues for environmental featur|
auditory icons, earcons, spearcons, and speeeliDingler, Lindsay, & Walker, 2008)

A https://hearinghealthmatters.org/waynesworld/2014/auditory -icons-earconsspeech/

Table 23 - Recommendations for inclusive user interfaces from the INDIMO project focus on the Antwerp case

The Table 24 reports an exampleof context-of-use brought by users involved in the UIL exercise
in Antwerp, who described to what extent their experience with streetrossing can be
influenced by the built environment and how a more inclusive approach to the development of
services and products should take their experience and needs into higher consideration.

How we imagine ideal pedestrian How pedestrian crossings really are

crossings

Symmetric/Orthogonal Asymmetric/lrregular

Straight Bending/Curved

Flat and safe Cracked and corrugated

Visible white stripes Depleted white stripes

Only one kind of vehicle Several vehicles (cars, trucks, trams
buses, bikes, motorcycles
scooterse drones)

Table 24 - Imagination versus reality of a pedestrian crossing

8.1.3. Choosing the appropriate set of icons

In our UIL exercise sessions, the mutual exchange across software developers and users resulted
in raised awareness about the ambiguity of icons and of related aractions, both as standalone
elements and in the overall interface context.

All participants realised that even the most used and common icons can be very ambiguous when
the digital app interface does not support comprehension, for example when textuabkls and
or multi-channel cues are not available (text+icon; haptic+auditory).

The following list included in Table 25 reports the main recommendations for thedesign,
selection and integration of pictographic icons for mobile applications, especially those related
with transport and delivery services.

Recommendations for choosing the appropriate set of icons

Evaluate consistency of icons with standards andcompetitors

Find the right balance between usingecognizableicons and ensuring comprehensibility, doing
some research in advance about icons used in other applications offering similar services 4
referring to existing standards.
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Ensureinternal consistency of icons

As for all other digital contents of any user interface, internal consistency in the use of icons
important to support comprehension and avoid users get easily confused while trying to interpf
the reason why a certain ion was used with different meanings in the same app. Every functig
object, action or interaction, if provided with an icon, should be represented univocally.

Label icons

Yes, icons should come with a text label, alway®©ur research and iterature confirm that
comprehension rates of icons increased consistently if combined with labels. If you think they g
upp!jowbtjwf-!Ibo!pqguj po! dp wmeaxtiate dr depotjvgté thkgmo h !

Get familiar with naturalistic observation

Watching areal first-time userinteract with your interface, be it a digital or paper prototype, will
help you determine whether the set of icons you chose is good enough and ayppiate for the
scope.

Test, test, test

Test the icons both forecognisability and memorability. Ask a repeat set of users if they c3
remember the icorls meaning after being told what itrepresented a couple weeks earlier. |
possible, differentiate methods for testing your icons to ensure you have a variety of results
guide you.

Consider flat design of icons

Ui f! nptu! sfdphoj {bcmf! jdpot-! xspohmz! dpot
design since they are those most easily understood (secti@m2.1). Therefore, we suggest to kee
those icons as minimalistic as possible, but still giving enough details to dissolve doubts. Keef
njoe! uibu!uif! mfwfm!pg! bncjhvjuz! nbz!jods
or be misunderst@d in diverse sociecultural context (e.g. dresscodes of human pictograms).

Use skeuomorphism only if essential

Skeuomorphs are symbols or other objects on a computer screen that look, mimic or sound liK
physical object in order to suggest their purpse. As an example, a thredimensional design for
the representation of least familiar actions or objects may increase comprehension since
increases its affordance, yet it becomes a tricky issue when seen from an icon usability poini
view: icon detals may be too small or hardly perceivable from a certain angle or distance, or a
generate higher confusion in the user and the expected outcome resulting from interaction. U
it only when essential and include labels, descriptions or other confirmatiocues.
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Limit the use of animated icons

Icons in motion graphics may be helpful explaining a detailed sequence of actions, th
increasing comprehension rates to a certain degree. Simultaneously, it can generate confusior
information overload, or even pose risks to people with specific cognitive impairments (e
animated GIFs shall never go faster than 3 flashes per second). Test alternative optiong
advance and in any case offer the possibility of stopping animations or disablinget triggers
activating them.

Useful Links

Annex6 - Preview of an iconproviding an icon card example and analysis template
https://www.nngroup.com/reports/designing -for-young-adults/

https://www.interaction -design.org/literature/article/flat -design-an-introduction
https://99percentinvisible.org/article/biohazard -symboldesignedto-be-memorablebut-

meaningless/

> > > >

Table 25 - Recommendations for choosing the appropriate set of icons

8.2. Inclusive design recommendations

8.2.1. Inclusive user-testing recruitment

Thanks tothe experience gained duringhe fieldwork research in INDIMQ especially with the

recruitment task required to establish COP and CCC communities, recommendatiab®ut user
Ltesting were collected in the following Table 26. Such recommendations arebuilt on the

literature research that our teamsought and applied to recruit vulnerable users and to build
more inclusive sessions Such recommendations areelevant for all professionals testing the
accessibility ofboth prototypes and fully-developed applications

Recommendations for inclusive usertesting recruitment

Ensure continuous and iterative engagement

Invest a part of your time and monefrom the early phases to build a network of people wh
will participate in design iteration through co-creation workshops and interviews. The INDIM
Co-creation Community and the INDIMO Communities of Practice are intded to ensure
cooperation across developers and design experts and all the potential customers left out
traditional user-testing, namely the people who experience barriers in using digital mobilit
applications. Due to these barriers, they are hardly sehed by traditional engagement
campaigns so a targeted strategy should be put in place. If you typically use a recruiting firm
get usability testing participants, ask if they have any experience with recruiting people wit
disabilities. Also, reach outto local disability advocacy groups as they may have a pool
willing participants that want to help out and get their voices heard.

Useful Links
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A INDIMO Communities oPractice and Co-Creation Community
A National Council for the Blind in Ireland offers accessibility review services

Build direct involvement of a diverse pool of target users

Directly contact and involve organisations and associations run by or dedicated to people w
vulnerabilities, build trust offering rewards and/or refunds to people willing to participate and
ask them how to better organise tessessions to meet their speific needs. As a longerm
strategy for your company or design firm, consider contracting a diverse group of people tf
can be part of your design team, increasing access to employment and your own reputation.

Useful Links

A 234 Tips and Tricks for Recruiting Users as Participants in Usability Studies, Debo|
Hinderer Sova, Jakob Nielsen, 2003
A TRIPS project calesign guidelines

Take care of meeting sessions set up

Both online and reallife meetings and workshops present barriers to inclusion. Regulations a
meant to comply with a minimum standard, but if you really want your participants to enjoy th
activities you organise and provide honest feedback, you should share and verify your pl
with them and collect their suggestions prior to the meeting. Empathize withwi f s! q
of fet!boe! zpvlImm! cf!sfxbsefelcz!uif!fyqfs

Useful Links

A Venue checklist for reallife meetings, Irish National Disability Authority, 2005
A Accessible online meeting gidelines, Irish National Disability Authority, 2005
A Live captions in more languages

Prepare briefing and debriefing templates

Define a clear and simple process for you and your collaborators to follow, usimgisting
templates or building your customised set. Instruct your team members to follow the san
guidelines and track results in the more efficient and systematic way as possible.

Useful Links

A Usability tests templates- Digital.gov team in the U.S. General Services Administratig
(GSA) Technology Transformian Service
A Opsnbo! Ojfmtfolt!hspvg! VY! sftfbsdi!nfuipet

Go the extra mile and give a chance to innovators

Ui f!joufsofu!jt!bo! fyusfnfmz! bcvoebou! Qb
with impairments who are also technology geeks. There are communities keen to contribute
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research and development of new solutianin all fields. Invest time tocombine desk research
out of academic papers and regulationswith the informal knowledge available across the
severalnetworks of gamers, bloggers and accessible internet trersketters.

Useful Links
A Game Accessibility Guidelines and checklists
A Ef bg!hbnfstl!dpnnvojujft!po!uxjudi

A Microsoft games accessibility guidelines

Table 26 - Recommendations for inclusive usestesting recruitment

8.2.2. Plan the development of nclusive mobile interfaces

Mobility applications are used for one of the mostmiportant activities we run daily. moving
ourselves, help other people move or transport goods. When developing accessiblenterfaces,
you will have to find the right balance between your creative idea, the accessibility needs of all
potential users and the required adherence and consistency with the service/company identity.
The W3 initiatives for the Web accessibilityare continuously updated and enhanced. Most
software developers should get familiar with their provisions(W3.org, 2018) Those we
considered most useful in the UIL context are collected ifiable27.

Recommendations from WCA@uidelines |

Comply with at least AA level WCAGguidelines

In the bestcase scenario, you will develop the mobile service applications involving end users
since early phases and you will also have the freedom to define the visual identity yoursé&tie
W3 guidelines can be considered the main reference for deveérp who want to receive clear
guidance and technical details about coding a digital content in compliance with accessibility
regulations. Reaching at least the AA level is mandatory for all wglages since 2020 and it
mainly implies a responsible and struttired coding which ensures basic accessibility and
enables people with low to heavy impairments to interact and operate with welased contents.
This means that wekpages will be coded in a way that is readable by assistive technologies
whoseroleisthatp g! t usbot mbuj ohN! ui f! dpoufout! boel

Useful links

A WCAG 2.1 Accessibility Guidelines
A WB3C initiative Developers area

Get familiar with the integration of user-agents and assistivetechnologies with mobile devices
and applications

There is an important distinction between mainstream user agen@nd assistive technologies;
User agents provide some features to assist individuals, including people with and withc
disabilities. Assistive devices target narrowly defined populations of users with specif
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disabilities. Ensure that your application dbws integration with the highest number of the
available assistive technologies:

Screen magnifiers

Screen readers (e.g. TalkBack, VoiceOver)
Textto-speech software (TTS)

Speech recognition software

Alternative keyboards

Alternative pointing devices

Gazecontrol commands

Voice commands

Custom controllers

v Dy > > D D

To ensure contents are accessible with assistive devices, the WMRIA working group which ig
part of the W3C Consortium, created the Accessible Rich Internet Applications Suite. The A
suite defines a way to make Web content and Web applications more accessible to people |
disabilities. It especially helps with dynamic content and advanced user interface contrg
developed with HTML, JavaScript, and related technologies. Without WARIA certain
functionality used in websites are not available to users with impairments, especially people wi
rely on screen readers and people who cannot use a mouse.

Useful links

A https://mwww.etsi.org/deliver/etsi EN/301500 301599/301549/02.01.02 60/en_301549v020102p
.pdf - pag.70

https://developer.mozilla.org/en -US/docs/Learn/Accessibility/Mobile
https://www.nngroup.com/articles/mobile -ux/?lm=mobile-usability&pt=book
https://www.w3.org/WAl/standards -guidelines/aria/

https://www.understood.org/en/school -learning/assistive-technology/assistive-technologies-
basics/assistive-technology-thats-built -into-mobile-devices

> > D>

Stay updated with the best practices from W3G Mobile Web Initiative

Thisrecenttechnical reportis continuously updated and itspecifies best practices and
recommendations for delivering accessible content to mobile devices. The principal objective i
to improve the user experience of the Web when accessed from such devices. These
recommendations are in part derived from the WeBontent Accessibility Guidelines [WCAG]. As
noted above, the Mobile Web Best Practices scope is limited to matters that have a specific
mobile relevance. Recommendations are structured in a similar fashion as WCAG Guidelines i
are intended to be more illistrative than exhaustive.

Useful links

A W3C Best practices for mobile accessibilityhttps:/Awww.w3.org/TR/mobile -bp/
A Web Accessibility Evaluation Tool https:/w ave.webaim.org/
A Testing Web content for accessibilityhttps://webaim.org/resources/evalquickref/
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Follow the usability ABC - Always Be Checking

Test your design, keep it simple anderate. Keep in mind that mobile is less forgiving thar,
desktop, thus provide fully responsive design which is appropriate to small screens. Applicatig
are used while doing other things, so be sure every process can be saved if an interrup,
occurs, and completed afterwards. Leave all nomessential information in secondary screens an|
structure navigation based on usagelriven data and observations. Sort contents based (
priority of use, not alphabetical. There are plenty of usability templates and &ts online, both
free and with subscription fees.

Useful links

A https://mww.nngroup.com/reports/mobile -website-and-application-usability/
A https://userbrain.net/blog/free -usability-testing-tools
A https://section508coordinators.github.io/TrustedTester/

Test your icon set usability

Do desktop research first andamiliarize yourself with icons used by competitors and with icons
commonly used on the platforms that you target, as those will be most recognizable to your
users. Use the UIL exercise template and adapt it to your needs when organising a-s&stsion
with the vulnerable-to-exclusion group of peoplg

Annex2 L UIL exercise instructions for moderatorsand examplg.

Useful links

A https://mww.nngroup.com/articles/icon -usability/
A https://www.toptal.com/designers/uilicon -usability-and-design
A https:/lia.net/topics/on -icons

Table27 - Recommendations from WCAG guidelines

8.2.3. Designinclusive mobile interfaces

Designers know that before even drafting the raw prototype o& new application, it is
recommended to define itgreliminary structure and the quantity of information (amount of text,
amount of elements, amount of processes/services offered). This preliminary structure is already
sufficient to draft a very basic content treegraph and a development timelineln Table 28 main
design recommendationsderived from the literature, once again mainly from WCAG guidelines
(W3.org, 2018) selecting those we considered most useful in the Ulcontext and that are
related to interfaces supporting intuitive comprehension.

User interface design recommendations |

Involve usersin the prototyping phase

The preliminary project of a new application can be presented as a minimal prototypesmall
groups of people. Through journey maps and personasiportant insights can already be
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collected and there is darge amount of methods to engage people at risk of exclusion, from th
least to the most structured, of which usability testing is only ne branch.

Define clean style sheets

When your prototype is acceptable, the layout and style sheets can be defined. Often mo
applications are developed by small groups of people, sometimes by a single person. |
important that all people involvedin this process are fully aware of the W3G provisions. Digit
mobility applications, similarly to webpages, are equipped with information about internal styl
rules. Such rules are generally (but not exclusively) coded into CS&4dscading Style Shee)sa
language for describing the rendering of HTML and XML documents on screen, on pape
speech, etc. It definescolour-related properties and values of texts, backgrounds, borders, aj
all other visible elements of each screen template or of a group ofnslar screens. When
developing a new application compiling a CSS stylesheet will need an attentive care. It is the |
xi fsf! nptu! pg! uif! jogpsnbujpo! bcpvu! jouf |
mobile application CSS sheet is compliant h the W3G provisions about contrast, colour an
size of textual and visual contentgWa3.org, 2016)

Assess diverse ontexts of use

Evf! up! npcjmf! efwjdftl! sfevdfe! qgpd]I divarsitt gf
contexts of use if compared to digital contents visited through desktop screens. Contexty
inquiries can help collect information on how applications are used by vulnerable-exclusion
people, observing them using their own devices in a natl setting and allowing to spot weak
points of the application. We suggest that a working demo is tested with the tegtt f s | t !
device, in her/his living context and in multiple environments in which she/he would use th
application. The results Wil spot weak points of the application which can be more easily revisg
in the early stages of development.

Verify colour palettes

Colour is a very important feature of icons and user interfaces. It is used to convey import;
information, about the availability and/or status of an action or object. But not all peopls
perceive the colours in the same way, thus the digital applicatiohs! d p mp v s! g b mf (
all forms of colour perception and never use colour only to convey information about an action
content. Colour can be also used to identify intuitively interface components with similg
functionality and to make content herarchy comprehensible, but using too many colours shoul
be avoided: complex interfaces should make a careful use of colours and follow the principle
minimalistic design reducing the number of colours to the minimum. When choosing the colg
palette or icons colour, avoid using only logotype colours. Colours have strong cultur
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implications and taking them into consideration, both as potential strengths and weaknesse
may resultin a better market positioning of the servicé#.

Be aware of olour relationship with cultural backgrounds

Differently from drawings and digital art, icons in digital mobility applications must be easiland
rapidly identified in their meaning. Instead, oftentimes icons colours adhere to those used by t
company visual identity. If on one hand this may apparently improve the unity and thus redy
the complexity of information, there is a risk causing miscomprehension and amhity. Both at a
global level and locally, there are specific colours linked to specific concepts or meanings. A
mpdbm! gf pgmf!up! gspwjeflgffecbdl!bcpvul! zp\
to prevent related errors.

Never overlookcontrast

Ensure contrast ratio of text blocks is at least 4:5:1, except for very large texts, purely decorat
images or backgrounds or parts of brand names or logotypes. Do not design contents in a
that is known to cause seizures or physical reactis, especially to people with cognitive
impairments or specific sensitivities §ynaesthesia epiepsy, etc.)

Keep consistency in bnts and spacing

Gpou! eftjho! jt! opxbebzt! b! gvmmz! joefgf oef
temptation of using peculiar styles and playful combinations can be considered a positi
attitude when designing contents that need to be highly recognizable. But essential informatic
should always be easily read and identified. All users would suffer vida reading long text blocks
using fonts with low readingspeed(Rubin, Feely, Perera, Ekstrom, & Williamson, 200&nd a
text spacing that is too different from the standardsingle-spacing (Legge, 2016. People
suffering of temporary or permanent visual impairments would abandon it immediately. Apply |
all essential information a font style that is approved and validated for visual and cognitiy
impairments and leave the artistic touch for logotyps, decorative elements or fillers.

Provide customisation, personalisation and alaptation options

Offering the possibility to partially customise the theme (colour, contrast, fonts and conter
behaviour), provided that at least one of them isully -accessible, is one of the possible solution
to satisfy both the need for a nicdooking applications and to provide clearer and simple
versions to users who prefer to use the service in a more efficient and safe fashion,adag to
their specific needs(Saffer, 2007).

Full personalisation is also an option, but vulnerabldo-exclusion people would probably find i
difficult to configure their version without support. If personalisation options are offered, ¢
guided procedure and support for first configuration must also be provided. Inclusive adaptatid

27 https://informationisbeautiful.net/visualizations/colours -in-cultures/ - last visited on 28/06/2021
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is a tricky topic since it requires indepth knowledge about all possible contexts of use and ¢
the specific needs of vulnerablgo-f y d mvt j po! gf p qimportantbpakoiv psers
deactivate adaptive contents in case of need (e.g. high battery consumption). Customisati
Personalisation and Adaptation may sound as features that only digital experts are able
configure. In INDIMO, thanks to our COPs ar@hbd s f buj po! dpnnvojujft
matter of human-centred design, training and experience. When people get familiar with &
application (from basic to advanced users), they appreciate the possibility of configuring
according to their neals. Offering such option and the possibility of saving preferences whg
switching to new devices or reinstalling the application would make the personalisation proce;
worth the time spent in it. Some people would also appreciate the possibility of sharinbeir
preferences with peers or friends with similar needs. Offering users this option could be a gc
strategy to foster pee-to-peer promotion of the app.

Useful links:
A https:/Mmww.w3.org/TRMWCAG/#contrast-minimum
A https://webaim.org/resources/contrastchecker/
A https://webaim.org/resources/linkcontrastchecker/
A https://www.etsi.org/deliver/etsi EN/301500 301599/301549/02.01.02 60/en 301549v

020102p.pdfpages57 L. 70
https://mwww.w3.0rg/TR/WCAG21/#use-of-color
https://www.w3.0rg/TR/css -color-3/#SRGB
https://accessible-colors.com/
https://informationisbeautiful.net/visualizations/colours -in-cultures/
https://www.w3.org/WAl/standards -guidelines/shared-experiences/#color
https://contrastchecker.online/
https://www.nngroup.com/articles/contextual -inquiry/

I v D D

Table 28 - User interface design recommendations
8.2.4. Recommendations fromother communities

8241.TheXeftj hofstkt! dpnnvojuz

Ui jt!tfu! pg! sfdpnnfoebujpot! esbxt! gspn! ui f! fy
input, found during desk research, was deemed relevant by our team.Table 29 the one and

only recommendation is to checlout how they collaborate as a learning communityThe UX
eftjhofstl!dpnnvojuz! dbo! cf! dpotjefsfel! bt! bo!
content designers who share experiences andeas onling in order to reach higher quality

results.

Recommendations fromonlineVY! ef t j hof st t! dpnnvojujft

Ensure continuous and iterative engagement

UX designers are everywhere online and as all other IT experts, they often use open platform
discuss and find solutions on a collaborative and voluntary basis. The open source inter|
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browser Mozilla created a checklist for mobile accessibility requements, which is continuously
updated and evolves as new patterns arise.

Useful links

A https://developer.mozilla.org/en -US/docs/Learn/Accessibility/Mobile
A https://www.w3.org/WAI/standards -quidelines/aria/
A https:/mww.w3.org/ TR/wataria-1.1/

Table 29 - Recommendations from online UX designers' communities

8.2.4.2. Theh b n f corhrhunity

Video-game players and online gaming communities can be considered among those who are

pushing accessibility of digital tools and software beyond regulations and basic accessibility.
This communities collaborate with games developers and creatively try to find new and
disrupting solutions. In Table 30 we collected a few top-tips found on dedicated mline pages
during desk research providedby and for eachdifferent group of people with impairment. The
full list of gaming accessibility guidelines is provided in the useful linksat the bottom of the

table.

Sfdpnnfoebujpot!gspn! hbnfstt!dpnnvojujft

Use a designfor-all approach

T

All users will appreciate to customise interface settings and save them. Su
personalised options could control several applications so that they have th
possibility to activate it at their convenience.

Users with any kindand level of impairment may need slower or more precis
options for giving input to the application (e.g. zooming the camera, clicking o
buttons).
Users with any kind and level of physical disabilities may need to rearrange, hig
magnify or rearrange spaing and positioning of some components of the usg
interface to ensure they can operate with them more easily.

After a certain period, depending on different factors, users may have issu
recalling how to use the application and may need to review theiiial training tips,

their control options and their action history.

Vtfst! nbz! offel! bttjtubodf! up! gsphsftf{
and suggestions depending on time or number of input errors, a FA€ction link
provided when a known errors triggered and humanassistance when the user fing
barriers in finalising a process for a long time or for several times.
Users may need training sessions and to practice before using the app with f
competence.
Users may need to reduce the speed of the information they are receiving (g
scrolling text, audio or video contents, pogup contents)
Users may prefer to use particular communication options when contacting suppd
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(e.g. chat only, voice only).

Care for the visually impairments

1 Users with colour vision deficiencies may need symbols alongside colours
distinguish between different information. Users with low vision may need a highe
contrast to distinguish information in the foreground from the background.

Care for the auditory impairments

1 Users who use captions on screen may need to personalise contrast backgroun
distinguish the text provided.

Care for the Cognitive impairments

1 Users with cognitive disabilities may need to reduce the number of controls
create a more memorable interface.

1 Users with slowerthan-average reading or input ability may prefer tanap several
actions to a single action or automate a process: offer users the possibility to do
Xjuiluiflpqujpo!pg!tbwjoh! ps! bvupnbu
they need it.

1 Users with learning disabilities such as dyslexia may prexff a different font for texts.
Offer the opportunity to switch between different themefonts or choose a font
certified for full accessibility, for example those classified as Sans Serif (e.g. Ari
14pt)

Useful links

http://gameaccessibilityguidelines.com/full -list/
https://accessible.games/accessibleplayer-experiences/
https://caniplaythat.com/reviewing -guide/
https://www.oneoddgamergirl.net
https://www.twitch.tv/deafgamerstv

> > > >

Table 30 - Recommendations from gamers' communities

8.3. General recommendations

While in T2.2 we investigated interface icons, which is one key eleamt of digital mobility
systems,through the survey,usertesting and Communities of Practiceve also gained additional
insights that concern the cedesign of digital mobility services, the regulatory framework and the
needs of the broader stakeholder environment.

These general findings resonate with the findings of Task 1.4 of the INDIMO projachere key
stakeholders (policy makers, operators and developers) were interviewed about the barriers and
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drivers of accessibility and inclusion in digital mobility services. The recommendations below will
be used to build the INDIMO Policy Evaluation to¢Task 2.5).

8.3.1. Digital mobility and goods delivery service providers

1 Service providers and businesdevelopers should think in a longerm perspective
and invest a proper amount of time, money and effort to test their ideas and
prototypes, taking advantage of the experience and knowledge of the real experts,
namely those vinerable-to-exclusion users who can provide real feedback about
accessibility and usability of their products. This confirms our findings presented in
(D1.4) where the interviewed stakeholders (developers and policy meis)
confirmed the importance of involving potential future users in the development of
applications and services as a key requirement.

8.3.2. Policy Makers in the field of digital accessibility

1 Policy makers shall consider digital mobility and goods delivery appations the
same way they consider public transport services and the purchase of basic goods:
essential. The costbenefit analysis of private companies will always selassess
ui bu! jowftujoh! jo! bddfttjcjmjuz! hbthes! j od
marginalising persons with any degree of limitation, which represents as much as
24% of the total population (INCLUSION H2020 project, 2017)Comprehensive
regulatory frameworks- as suggested in(D1.4)may set minimum requirements for
accessibility and inclusion and also reward operators that go the extra mile to
improve their services for vulnerable people.

8.3.3. Software developers and designers

1 Software developers and designers shouldragdually explore and learn how to
master mobile interfaces accessibility.

8.3.4. Institutional decision makers

1 INDIMO project supports and integrates the higevel recommendations of the
INCLUSION project gection 3.6) with the further ambition of a dedicated and
coordinated task force at EU level dedicated to inclusion and accessibility. The task
force could be hosted on the already existing ETM Foréiror a similar online
platform were mobility and goods delivery service providers and local authorities
can find both offline and online resources, such as wellased online tools (e.g. the
INDIMO Toolkit) which can be used to learn how to develop targeted gtby-step
processes and download checklists to solve accessibility issues. The same platform
can be the access point to dedicated trainings, to other existing communities of
vulnerable-to-exclusion users or their representatives. Thanks to networking
features included in the platform all stakeholders can find opportunities for

28 European Transport and Mobility Foruri www.etmforum.eul’ last access on 29 of June 2021
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cooperation with digital service providers and software developers. The platform
shall be open for access to individuals who are available to be contacted (and
contracted) for usertesting, other entities or bodies who can offer accessibility and
inclusivity consultancy services and public or private institutions working on
inclusion from different perspectives.

9. Lessons Learnt

This section should include the key lessons learnt in the pcess,from the collection of data,
through research bottlenecksand challenges.

Ke)-lessons

A Involving vulnerable-to-exclusion users requires aignificant amount of time and
honest commitment since it is not easydentifying and convincing them or their
representatives to participate.

A Recruitment and relationship building from now on could focus more on creating
an open and direct relationship with the people involved, both endsers and their
representatives) to ensure continuity and trust building.

A It has been achallenge to engage people with the characteristics wewanted to
address in online meetings and activities. GVID19 made it even harder since
many people declared connection tirednessA small positive remark is that, for
some people, it was edsr participating directly from their houses instead of being
required to reach a meeting in person.

A Tools for mline events are notyet accessibleenoughand there are few and poorly
designedalternatives to overcome such barriers (live captions, interacte boards,
WebExmeeting platforms). In many casesVhatsAppand Zoom resulted ashe
most feasible options, since they weralready used ona daily basis by most users.

A Consortium members, the authors of this document anall involved participants
were surprised by the richness of insights gained from thdiscussion about the
app usability and used iconsluring UIL exercise sessions. We believe tiopen and
non-judgmental setting was an important feature together with the few
preliminary knowledge of participants about the applications which allowedmore
problems and consequenideas for improvement emerge

Suggestions for future research

A Involve directly the disabked ganf st 1 d p nn v afjew grd averalt yery d f
proactive towards digital solutions and they can adocate and support INDIMO
gspkfdult!sftfbsdi!bdujwjujft!boel!lejhjut
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10. Conclusions

The deliverableD2.3 Universal Interface language (UIL)I Version 1 provides UX/UI designers,
developers and service operators with a set guidelines and examplego support them in the
design of inclusive and accessible interfaces between transport users and digital mobility and
delivery systems. These mainlgonsist of:

1 A catalogue of recurring icons in digital mobility and delivery applicationsi.g.,
general ones and mobilityrelated);

1 A set ofrecommendations for the design of accessible and inclusive interfacése.,
general recommendations and recommendations from the INDIMO project)
covering different topics.

The icons catalogue, the recommendations and all the other insights included in this document
were generated through a detailed literature review, best practices collection andwser-centred
design UCD methodological approach that applies the UniversaDesign principles and puts the
INDIMO Communities of Practices and G@@reation Community in the middle of the process.

Ui jt!lgjstu!wfstjpo!pg!uif!VIMI xjmm!cf!luftufel)]
digital mobility and delivery savices. Useful insights and suggestions for its improvement will

come out from the two redesign workshops planned in each pilot site. The second version of this
document (i.e. D2.4 Universal Interface LanguadéVersion 2) will be reviewed and ameliorated
bddpsejohmz/! Ju! xjmm! cf! bmtp! tsftibgfeN!l gspn!
points of view. A new information structure and graphical organization will be provided. The aim
jttup! nbl fl uif! VIM! npsf! sf be bagmi.e desigadrs}serbiosj h b c
operators, developers,é ) that need an operational approach to the information for its easy
applicability. For this purpose, a set of icon cards will be included in the version 2. They are
developed thinking about an easyo-ut f ! ej hj ubm! ps! gsjoubcmf! epdvn
accessibility and usability evaluations. An example afneicon cardand the empty printable card
template in their draft version areincluded in the current document(Annex 6 - Preview of an

icon usability and accessibility template.

Moreover, the UIL- version 2 will also include further content as described in the DoA that is
missing in the current version of the document. The new part will address the following topics
focusing on the needs of vulnerable users:

1 «Physical path and constraints supporting effective and safe space navigation in crowded
environments»;

1 «Multi-channel integrated conmunication campaigns for transport services targeted to
multi -cultural and multi-language passengers».

In this first version of the UIL the above issues are not yet included since they are considered
sub-topics that shall be further explored only after te main structure and content of the
Vojwfstbm!Joufsgbdf! Mbohvbhf!ibt!cffolftubcmjt
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8.2.4 Recommendations from other ommunities

https://developer.mozilla.org/en -US/docs/Learn/Accessibility/Mobile
https://www.w3.org/WAIl/standards -guidelines/aria/
https://www.w3.org/TR/wai -aria-1.1/
http://gameaccessibilityguidelines.com/full -list/
https://accessible.games/accessibleplayer-experiences/
https://caniplaythat.com/reviewing -quide/
https://www.oneoddgamergirl.net

https://www.twitch.tv/dea fgamerstv

= =4 =8 -8 -8 -8 -8 -9
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Annex 1I' Accessible userinterfaces: best practices
at European and international level

Testing guidelines

During the analysis testing personnel went through a senstructured checklist to map the
existence of inclusive interface and service solutions, where the following aspects were
assessed:

1 general usability;

A accessibility of main functions and settings;

A personalisation options of the graphical user interface (e.g., showing a map on the
main screen can be confusing for a visually impaired person using tei-speech
software);

A clarity of non-textual information (icons, POIs, etc.);

1 (public transport) route planning;

A accessibility settings (e.g., barrieffree routes, indications for visually impaired

people);
A personalisation options of the service (e.g., using only specific types of transport);
A availability of (real-time) guidance and navigation;

1 real-time natifications;

A information about service availability, service changes;
A personalization accommodating specific needs;

1 voice-based options;

A searching;
A navigation;

1 user settings;

A saving/deleting of previous searches, itineraries, points of interest;
A saving of userspecific needs;
A balance in personalisation and amount of personal data collected;

1 additional features supporting vulnerableto-exclusion users.

According to these aspects the main findings from each application are described in the
following paragraphs.

Global routing and vehicle/ride sharing applications

Many people for everyday life use global applications during travel instead of cigpecific
services. The most common such solutions are built maps of smartphones and community
driven navigation software. Vehicle and ridesharing applications also exanad here, although

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g pagel02212
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with less details as many of these services are not accessible in themselves (e.g., visually or
mobility impaired people cannot use shared-scooters).

Google Maps

Commonly used application for searching locatiofbased data and navigatig by various
transport modes (walking, cycling, driving, public transport). It provides a buiin voice-based
search in many languages. It also offers offline options (by downloading detailed map parts) and
many options for saving favourite places whichan be later accessed faster. Navigation is
provided with visual signs (even ViRke) and with detailed voicebased information Figure 18).
Public transport routes are provided with accessibility information of the PT vehicles (and this
information can be also rated during the travel)l also accessible route can be planned.
Accessibility information of PT vehicles can depend on available databases soaih wvary among
different countries and regions.

S

4 Haladjon
délnyugat irdnyaba

Azutdn €

Legutdbbi a teriileten

T :3639p
— L a w2 ol [ ess ¥) °

Figure 18 - Screenshots from Google Maps application

Maps (Apple)

Location based search and navigation application which works well with the buiih voice
control of iPhones, alhough its usability is limited because it manages only a handful of
languages and POI database is largely limited outside the United States. Planning routes by
different transport modes are available, although no accessibility information (e.g., lofloor
vehicles) is provided for public transport.

Waze
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ebub!

gspn!

travels. From accessibility standpoint it provides builin voice search in many languages (uses
the same databaes as Google Maps).

Uber

Uber is a frequently used ridehailing application which is currently banned in many countries
due to uncertain regulations and debates against taxi service providers. Uber offers specific
service for users with special needs, whichs called Uber Assist. Drivers with appropriate
certificates will drive the ordered car in order to assist the users. Other than that, the application
does not provide any accessible options, most interestingly the specific need of a vulnerable user

cannat be saved into the user profile.

Moovit

Moovit application covers public transport and bike (shared bike as well if available) transport for
many cities all over the world. Many of these cities do not have any available local applications. It
provides a useful notification option when using public transport in addition to the info about the

wfijdmfl t !Hgdrel®)t tj cj mjuz!)

7R 37A

© Your current location

® Hidegkuti Néndor Stadion, Budapest, Salgétarjani Street, Hun.

Figure 19 - Screenshot from Moovit application

Digital delivery applications (including smart boxes)

Many digital delivery applications (Amazon, DHL, Wolt, Bolt, Alza) were tested to find good
solutions for people with specific needs, but thesservices do not really focus on such solutions.

Although some good examples were also found, which are listed below.

DHL application

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g pagel04/212
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The application itself does not provide special functions for vulnerable groups but offers a
service point finder with seveal options where an accessibility choice selection could be easily
included (Figure 20).

< Service Point
Back > Advanced Search

Select a country / region & location

= HU - Budapest, Bercsényl u.7, 1111 Hungary

Required Service v

| have ne DHL account and want to send an Express shipment
— Callection —

Piece limitation @

Opening hours

search Clearfiiter

Figure 20 - Screenshot from DHL application
Alza

Alza provides smart boxes as an option of delivery throughout many countries. Its servment
finder also gives information about the accessibility of these boxeg&igure 21) and also, a photo
of the place where the box is. Details of the pielp boxes are only available in local language, as
this info is opened on a separate form.
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‘ é\_ Akadalymentes bejarat

Akadalymentes bejutas.

(@) Non-stop szolgaltatas

@B sorban allas nélkil Ma, 3. 2.

Holnap, 3. 3.
ﬁ Diszkrét és biztonsagos
Péntek, 3. 5.
Szombat, 3. 6.
)
Hétvégeén is nyitva
9 L Vasérnap, 3. 7.

HétF5, 3. 8.

Csiitortok, 3. 4.

4 beve 0 AlzaBox Erd - ©
k) Bajesy-
ey P2 Zsilinszky ut
R (Prima)

. Az AlzaBox nyitva van

Jonstap
Nonstop
Nonstop
Nonstop

Nonstop

A Nonstop

Nonstop

Figure 21 - Screenshots from Alza application

Public transport applications I Europe Mediterranean Region

The countries included the Europe Mediterranean region can be n Bigure 22.

France

Ui

f

Figure 22 - countries of the Europe Mediterranean area

pggjdjbm! bggmj dbuj po!

gps !

Mz p-tintetinforgnationnof d !

accessibility (e.g., lifts and escalators wailable and unavailable on different stop of a line) on
stations and also has notification optionsKigure 23).
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Accessibility equipments

Perrache - Vaulx-en-Velin La Saie
.

Charpennes - Gare d Oullins.

Hétel de Ville - Culre
. .

Gare de Vaise - Gare de Vénissieux
.

<
]
H

Vieux Lyan - Fourvibre

Debourg - IUT Feyssine
® avaib

Figure 23 - Screenshots from TCL application

Unfortunately, other public transport applications in France (e.g. Next Stop Paris, Keolis TRM

Bordeaux, RTM. Marseille) are available only in French (except for Paris) and usually do not
provide any information about accessibility and give no options for accessible route planning.
The only good practice to be highlighted that they all provide notifications about service updates.

Greece

In Athens, there are two different applications for publidransport (OASA Telematics mostly for
bus services andy R Z M jl 4 ml) & B &l Metro kai Tram Athinas formetros and trams).
Accessibility options are not provided, the latter is only available in Greek.

Italy

In Italy the picture of applications varies geatly between cities. In Milan, ATM Milano Official
App provides accessibility information and signs on a static map (including stations accessible by
using wheelchair) in addition to a threepage description of inclusive use of public transport. A
detailed table is also provided about the mobility impaired aiding equipment available on each
station. The demand responsible service Radiobus is also integrated which may be useful for
vulnerable to exclusion people for reaching public transport from areas nditted for use with

any impairment. It may be also helpful duringoff-peak and night periods whennot all the
services are operated with full frequency.

Turin (GTTL TO Move) and Genoa (AMT Genova) applied external solutions into tapiplication:

Turin uses the wekc

bt fe! kpvsofz! gmboofs-! Hf opbl t!

bddfttjcjmjuz! pqujpot! efgfoe! po!
options (although it did not work during testing).

ui

ftf!

bgqg!
tfswj

Rome offgs a hardly reachable application, Viaggia con ATAC, and this software does not
provide any accessibility options at all.
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Public transport applications I Northern European region

The countries included the Northern European region can be n Bigure 24.

Figure 24 - countries of the Northern European region
United Kingdom

Mp o e p cdrourld publim transport application, TfL Go Kigure 25) provides a minimalistic
design with two main buttons featured on the opening screen:

1 abig icon for stepfree mode;
1 abigicon for service updates.

Step-free mode changes all settings to baier-free navigation which also changes the
background map, showing in original colour only the accessible stations and routes. Service
updates are managed in a special way as lines are showed with their names and colours which
may be difficult to identify for passengers who are not familiar with the network.
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Tottenham
Court Road

Green Park

007 il % I 10:53 4 o= -
=Eusro:®
o ) = 4
o
Euston
Square ® Highbury 1y
® Chelsea
Cl) Leaving now o

& Step-free to platform X

Fastest ®
Two changes
< = Blackfriars [ sus I K Lhr, 3 min
Westminster
) Bus only
/‘,/ Direct
Waterloo
- [ 5us | I hr, 17 min
Cycle
Where to? 49 min {8 miles b

Figure 25 - Screenshots from TfL Go application
Liverpool offers the Merseytravel application for public transport users, which provides a

multimodal route planner with various mobility options, e.g., the passenger would like to use
stairs, escalators, elevatorgFigure 26).

10:51 all T - 10:5171 ol = -
= Settings = Trips =
Journey opti..

From e.g. stop, postcode, street, ... @
Route type Quickest connectior
To e.g.stop, postcode, street, ...
I want to...
Rail () Settings: Default
Bus D @) Depart Now
Coach ()
©
Footwalk opt...
Maximum walk time 20

Walking speed Normal

Include nearby alternative stops
Mobility opti...
Use stairs

Use escalators

6es 8

Use elevators

Extended opt...

Figure 26 - Screenshos from Merseytravel application

Sweden
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Tupdlipmnlkt! pggjdj bm! qgvcmj d-Jounsybpmanhngrp and 'ticket§ q mj d
application (Figure 27). Regarding accessibility, it offers a downloadable accessibility
information leaflet, which promises accessibility as a standard. Therefore, it does not offer
accessibility options at the journey planner. It features also chat and call options thi costumer

service (and also another contact in case of security issues), but it ms to work only in Swedish.
Service updates are also provided only in Swedish. As the name suggests, online ticketing is
included in the application.

10:54 5

< More Accessibility Disruptions

Start / InEnglish / Getting around / Transport
accessibility

E r minor disruption:

apape Train o
Transport accessibility S S—
Public transport in Stockholm is accessible to most people. Light rail .
Here is accessibility in brief, for more detailed information, MNane or minar disruptions (1)

see the Swedish pages or call Customer Services +46 8 600
10 00. You can also download our leaflet about accessibility in
Stockholm's public transpart. It's called "Everyone has their
own way of travelling” and is available for download in the link

Q Tram N
& Major disruptions (2)

A0 Sparvég City:
section below this text.
Stopp tor linje 7 mellan Waldemarsudde och T-Centralen pga krack.
* Accessible Metro, commuter train, light railway and tram Vi héinvisar till alternativa frdmedel.
stations: Trains and the plzﬂorms are at the same level at

nearly all stations. Tviirbanan:
» Due to the gap between the platform and the train
wheelchair users need ramp service to beard the commuter

trains. Call Customer Services for additional information.

Bussar ersitter sparvagnarnia pA iya linje 31 till Bromma flygplats.
Prognos saknas for nar stréickan kan biirja trafikeras med sparvagn.
Ar for att hitta det basta et for cin
resa

* Allbuses have floor level access, when travelling in urban
and suburban areas. In rural areas, this is more difficult to
achieve, as there are fewer bus stops with kerbs in the right
height.

* Allbuses have ramps, 50 that you who use a wheelchair or a
walker (frame device) easily can get on and off even at bus.
staps where there is helght difference between the bus
floor and the ground.

=

Travel Tickets

6 deviations

Bus o
& Major disruptions (2)

Ferry
None or minar disruptions (2)

Figure 27 - Screenshots from SL journey planner and tickets application
Germany

Germany offers many good practices from which two application were tested in details.
| bncvshlt! | WWigue@® oppnd tith pa guack introduction which goes through the
main features of the app and how to use them. The application includes a route planner with
accessible connection options (if anyimpairment is set, the planner offers connection hubs
where the transfer is available with the specified impairment) and navigates throughout the
journey by alarms at hop on/off and transfer. It also features a widget function for purchasing
tickets and showing tickets already purchased, making easy to find tickets when inspecting.
Notifications and chosen connections can be monitored with Apple Watch. Some service updates
were provided only in German.
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21:03 1

£ Details Hop on/off alarm
Public Transport

Set up an alarm 1o remind you when it's time to: board,
transter and exit.

Please note: This alarm does not take into account real-
time information. Please pay special attention to your
transfers.

Enter via

U-Bahn
© s8atn
AKN
(RIE
(REE
& ferry

@ vus

&R express bus

Board

<
n;u 10° Min: 0° 22 %

Transfer

2 8 3:00 INDIMO ETM Forum Ev...

9 am Day Ticket m
Single Ticket

ellelelelle)o]le]e]e

& dial-a-ride taxi (AST)
é: inter city express trains (not in HV)

@ inter city express bus (not in HVV)

e

Fully accessible connections

......

Figure 28 - Screenshots from HVV application

Cf smj ol t FigGré\a9) ugeq ajsb a quick introduction opening. However, its main screes

a dashboard, which can be edited by the user selecting several options (i.e. accessibility options,
walking speed, direct connections only, etc.). Concerning the accessibility options, when
planning a route, the application gives a limited and a baet-free option as well for passengers
and offers a live navigation throughout the journey. It also contains ticket purchasing options for
planned routes or for longer timeframes.
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Options

Slow

Fast

EUSRERE
‘3 Boat

Berlkénig

Non-barrier free v
Limited access

Barrier free access

Medium v

Direct connections only
Bike carriage

Allow alternative stops for start andfor
destination

@ Enter starting point...

© Enter destination.

Turn on Location Services (o allow the application to determine
your Location

Tickets:

Single ticket

24 hour ticket regular
v

Switzerland

Figure 29 - Screenshots from BVG application

When using public transport in Zurich (and actually in whole Switzerland) passengers can use
ZVV application Figure 30). As the German apps, bpens with a quick introduction and has an

fejubcmf!

pqgqf oj oh!

tdsffo-! xijdid!

dbo!l

cf! tfu!

connections). Enables route planning and ticket purchasing for all public transport options

throughout Switzerland.

It aloo offers many options for barrieffree travel.

Realtime

notifications about planned routes and service updates can be edited by lines. In settings, it
allows further management of permissions (it only asks for unnecessary permissions at first

opening).

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoejoh! g pagell2212
research and innovation programme under grant agreement N@5533.

u



D2.3 Universal Interface Languagel Version 1| version2.0

Options
Please enter via
= Line notifications <
Don't show information on barrier- »
frae acces: Train (S) Tram Bus More [EURIIIES
Show inform Search line
free sccess Lne o SR g e
ions
ice o sl |
Search barrier-free connections that sl |
also can require advance notice
ﬂ sn
) -
ﬂ High speed train 0 L @
o &
Urban train [ @)
= o O L
2 Tram O 2 T
@ s ©
- ©
ﬁ Cable car ()
All lines at a glance
Night train () - .
N d Keep track of the traffic situation in the ZVV and
subscribe to the traffic reports of your lines.
Normal v
Min. 6 Minutes Close

Figure 30 - Screenshots from ZVV application
Public transport applications I Eastern European region

The countries included in the Eastern Europe region can be n Bigure 31. Despite not include
them on the map, the analysis of the area also includesities from Russia, Turkey, and Cyprus.

-

7

.

"

Figure 31 - countries of the Eastern European rgion
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Czech Republic

Jo! Qsbhvf! uif! pggjdj bm! qvcmj digure 83 ofterg vasiaus b q q 1
accessibility functions: routes can be mboof e! xj ui ! uxp! pquj pobm! gjr
b xi ffmdibjs! bddfttjcmf! pomzN*-! boe! ju! bmtp! po
vehicles. Another really useful capability is the buikin ticketing system, which covers local and

regional services.

& More options & Connection

Accessibility in2min 24min. /9 km
Low floor only [ susi77e
Maleické nimésti 1231
Wheelchair accessible only L ] Skalka ¥ 12:38
Transfer A
Via
. & s
Skalka & 1242
Transfer pace Mistek & 12:55
Normal
ticket - 24 CZK
No limit
in 10 min 26 min. / 9 km
Means of transport
[ susiose
55 LJ Malesicks némésti 1239
Skalka v 12:46
Tram o
Bus L] A
O veros
Train ® Skalka & 12:52
Mistek & 1305
Ferry L]
Buy ticket - 24 CZK
Cable-car L]
in 17 min 24min./9km
A sus1778
Maleické namasti 12:46
Skalka v 12:53
Q
Connections

Figure32-Tdsf foti put! gspn! QJE! Mi ubAl b! bggmj dbuj po
Poland

In Poland, the most popular public transport application is developed by an independent
company CITYOBW! t q/ ! {! p/ p/ -! boe! ui fN!sbd KhjFigueBdHed! )
covers many cities in Poland (e.g. Warsaw, Krakow, Katowice). It has a ticketing option (including
local and regional servicesas well), but otherwise its functionality ms to be limited: it has only

two more features, a timetable browser (sorted by route numbers) and a route planner. The latter

has an accessibility option, but there is no displayed accessibility information abowuehicles or
stations.
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W Buy ticket: 7.80 PLN

Figure 33 - Screenshot from Jakdojade: public transport application
Hungary

In Budapest two public transport applications are used by considerable number of users. The
pggj dj bm! Fighre34) acvthe asyNdg §j dj bm! t Cvebqgftuj ! Nfofusf
time and static service data provided by the service organizer (BKK) and have similar features.

The main differences between tbm are their interface and customization options. They offer
various accessibility functions: routes can be planned with low floor option, and they also offer
information of barrier-free approach of stations and vehicles. Both are available in English (and
Budapesti Menetrend is also in other languages).
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€ 1-minute walk, 100m
8:56 Hidegkuti Nandor Stadion

CANCEL 0K

Figure 34 - Screenshots from BKK Futér application

Romania

For Bucharest, Info Transport Bucharest application was tested. It has an accessibility option for
route planning, but there is no displayed accessibility information about vehicles or stations.

Bulgaria

Jo! Tpgjb-tuif!nptu! gpgqvmbsl'qgBEMN] §!'Tpyglkott dBSu!-b
be a nonofficial one. Unfortunately, it is not available in English, and there was not any
accessibility information found. Functionality is also limited, it does not have a route planner,

only departure times can be accessed. However, it has an interesting feature: for each stop, a
Google Streetview image is avable, which can help their localization Figure 35).
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Figure 35 - Screenshot from Sofbus 24 application

Public transport appli cations ' USA, Canada, Oceania

The countries included in the region can be n dfigure 36.

Figure 36 - countries of the USA, Canada, Oceania region

United States

Most of the big cities in the United States do not have city specific transport applicatiormit
offer third-party solutions instead (one of those will be presented at Canada). The New York
Subway application Figure 37) is an exception. It hasome interesting features, for example it
has editable service status updates, and the background map shows accessible stations.
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However, it does not feature any options for accessible route planning, and many promising
features are only available in thepaid version (e.g., personal support, navigation on stations).
Ui f!'bggmjdbuj polt!pgfojoh!t dfseéversibonbo mt p! pggf st !

Service Status
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WEEKDAY SERVICE

n owB B

G

J Z
WEEKDAY SERVICE

B B

WEEKDAY SERVICE

0000

WEEKDAY SERVICE

B B

§ 8 s

»

PLAY FREE

Figure 37 - Screenshot from New York Subway application

Canada

Transit application is not specified for Canadian cities, it also offers services for many cities
worldwide, including more than hundred across Canada & USA (the screenshots show Los
Angeles onFigure 38). Its best feature is that it allows a stegby-step navigation throughout the
planned journey, although there is no option for accessible route planning.

Uijt!gspkfdu!ibt!sfdfjwfelgvoej oh! g pagell8/212
research and innovation programme under grant agreement N@5533.



D2.3 Universal Interface Languagel Version 1| version2.0

11:56 4 o T .
® 1000 S Prairie Ave Inglewood CA 90301...
N
®  Staples Center
Leavenow &
40

© Goat3:54

%
e at 5:12

Goin1h 31 min

3 m © 45 4 27 minutes

Go in 51 min
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Broadway /12th
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Staples Center

Figure 38 - Screenshots from Transit application

Australia

Nf mcpvsof |t ! QRbwe3ID)gpovidesdriformatproadbgut the whole Victoria region in
Australia. It offers accessibility options for route planning and also tickets can be purchased for

the planned routes. Notifications will be given for the whole network if alarm setting is turned
on.

=
M:474 i = -
@ =
Hepburn
— o 8 b
@ Setear oMLY Start
Melton
zzzzzzzz Marsh 2
~O0BrimbgRk
900! oj
Moibourn
Q. wértines
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§ End Frankst
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%
Journey Details .
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£ D vernan) © vitine) kg 1
Fare information
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Figure 39 - Screenshot from PTV application
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New Zealand

Of x!' [ fbmboelt! cjhhftu! djuz-"!
transport users. Although it does not allow accessible route planning, it offers a virtual journey
assistance throughout the trip. It features various saving options for places, stops and routes,
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and notifications will be based on these saved elements of interest.

Because of relatively different approach of public transport, Arabic countries (and Israel, shown
on Figure 41) were analysed separately from the other countries on their respective continents.

.
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SMount Eden

JAvondate (2] ol

®Maps

Stop 2008

& walk 1 min (74m)
o Finish
Airport, Auckland Airport

1 hr 15 min
) A
to CKOMY A4 ©s [REASTY A3 O

() Getoffatstop A lnternational Terminal  4:06pm

Adult: AT HOP $5.40. Cash fares not accepte

Mengrel

AR

QAR B

ted

Settings

Notifications

Journey assistance
Get notified when it's time to get ready to board, o o

time to get off
Service alerts >
Notifications about disruptions or changes ta services
Stored data

Clear recent searches

Clear preference data

Clear journey notifications

Refresh stop/station information

B v dHigundo40) ol ifs guplic s t !

Figure 40 - Screenshot from AT mobile application

Public transport applications I Arabic countries and Israel

P,

Figure 41 - Arabic countries and Israel

United Arab Emirates
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Evcbj!'ibt!b!gbjs!pg! bgqgmjdbuj po! gps! bmm! usbot
each other (users can access several functions from both application) and manages private and
public transport related services and information respectively Kigure 42). Altogether the two

apps provide a mobility as a service solution in Dubai, where users aaroose in an interactive,
customizable dashboard from the different transport modes (including taxis, public transport and

even Uber).

Driver &
Licensing
Please select 4 Favourites X

Vehicles &
Fines

¥ H

Public Transportation Users

Metro

......

Figure 42 - Screenshots from S'hail (left) and RTA (right) applications

Other countries

Mogt of the bigger cities of the Arabic world offer application for public transport users, and most
of them use a dashboard as a starting point, where users can select the function what best fits
for their habits (e.g., Qatar Rail App, Amman Bus App, Bahrd&us App). Unfortunately, many of
these dashboards operates with iconsF{gure 43) which cannot be handled by texto-speech
software or if there are tets under the icons, these texts are not clickable (only the icons).
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[ AnmAN Bahrain Bus
ulocunly

Welcome Passenger,

NEED ETICKET? What are your plans today?

zé} Download an E-t

Information
$ O L =
= ¢
- Fares FAQs Call Us Send email
Card Operations Nearest Point Routes
Infermation
News Settings

Figure 43 - Screenshots from Ammanbus (left) and Bahrain Bus (right) applications

During testing, positive approach were detected in the Bahrain Bus Apphere users can set
weather-based settings, if they would like to avoid long walking on the blazing sunshine and it
also gives specific accessibility information for passengers with special needs. Cairo Metro
application looks and works very simple with wy few functions, but it can give realtime
notification during travel about alighting and boarding Figure 44).

& Bahrain Bus & Bahrain Bus

B\
- ,\f“'

Receive push notifications o g
k O

i tre
NOTIFICATIONS Cairo Metro

WEATHER SETTINGS
S8_ouj=)l $93 (1o Ublgo Ll Ja

Weather settings helps you avoid long walking distances by

allowing you to set the weather conditions in which you want to
avoid long walking distances.

Are you a citizen with SPECIAL NEEDS?

Temperature 39
Are you a citizen with special needs? Nearby
When Raining
Sunday, February 14, 2021 - 17:00
OTHER
Lines
App Language Eng‘iSh - This tab shows a list of stations for the 3 diferent metro lines.
From Today, 14" February 2021 Inside

You can now benefit from FREE bus travel, please visit
one of our retail offices in the bus terminals (at
Manama, Muharraq or Isa Town) and show your CPR.

You can purchase a personal GO-Card for 500 fils which
you can then use to make unlimited free trips.

Figure 44 - Screenshots from Bahrain Bus (left & centre) and Cairo Metro (right) applications
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However, negative examples were also found, like the Israeli Egged Mobile Apjgqre 45),
which can be very useful for passenger, but it is only available in Hebrew, therefore, no detailed
testing can be made. The use of Citybus Kuwait application starts with registration, which needs
a mobile phone number, unfortunatelypnly a handful of area codes can be selected, none which
the testers would have.

n'an Tny

~ 0'orund
hd o' 0Nt
~ PnpPtn 1N
1'7R 110

win'w 'NIn

nw+a;

Version: 8.10.0
Powered by Globalbit

Figure 45 - Screenshot from Egged Mobile application

Public transport applications I Asia

Asia (outsde of the Arabic countriesl. Figure 46) shows different transport patterns in diverse
cultures, however, highly populated metropolises m to use similar approach in mobility
application design.
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Figure 46 - countries of the Asia region

China
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In China, a bigger need of specialized applications was expected, because many global solutions
are disabled (e.g., Google). However, from Europe, only Metro Beijing/Siggiai/é Subway

application were available, which is a noyofficial software which covers many cities with metro
throughout China. It features no specific accessibility solutions but gives information from

station to station during travelling by metro.

Taiwan

In Taiwan, passengers can use Go! Taipei Metro applicatidiiglure 47) when travelling by metro.
It provides detailed facility information about eachmetro station and nearby bus stops including

accessibility and inclusivity related elements (e.g., escalators and elevators at exits, restrooms,

breast-feeding and diaper changing opportunities).

< EZhungxiau Xinsheng

15 84 Luzhou 06:30
[ Huilong 00:30
7401 Nanshijiao 02:05
Bzl raipei Nangang Exhibition Center 01:15
2 {)oingou 06:15
-1 Temporarily closed for maintenance ﬁ

"y Ln.134, Sec. 2, Zhongxiao E. Rd., near Ealr

2 Zhongxiao Park k|7
-3 Ln. 10, Sec. 3, Zhongxiao E. Rd. Bl#

w - Intersection of Sec. 3, Zhongxiao E. Rd. and
Sec. 1, Xinsheng S. Rd,, near National Taipei 7
University of Technology

5 Ln. 56, Xinsheng S. Rd., near Jinan Rd. 5

5
6 Temporarily closed for maintenance j

“my Intersection of Sec. 1, Xinshan S. Rd. and Sec.
7 3, Zhongxiao E. Rd

£¥ Station Facilities

Infomnation Near exits 1.and 2
Counter  Near exits 5and 7
N Unpaid area, near exits 1 and 2
Restroom  paiq areq, at the center of the concourse

Zhonghe-Xinlu Line:
Paid area, B1 concourse level

o Breast-
& feeding

Room
Bannan Line:
Unpaid area, restroom for parent with toddler or

i disabled passengers
(D::]aperr Zhonghe-Xinlu Line:

ANAING  paig area, breastfeeding room
Station Paid area, restroom for parent with toddler or

disabled passengers
Paid area, women's restroom

......

Figure 47 - Screenshots from Go! Taipei Metro application

South Korea

KakaoMetro application Figure 48) can be used throughout South Korea, as it includes many
cities other than Seoul. It is published by an application developer company, not by the public
transport operators and manages only the metro systems of the included cities (but there is also

a similar application called KakaoBus for bus services). It prioles detailed facility information

bcpvu! fbdi!tubujpo! )f/ h/ -1
notification at arrival when passenger uses earphones.
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Seongsu Seongsu 3m

From To Schedule

Q@  View nearby Foods on KakaoMap

Exit Info

Facilities

Station Information

Addres:
Teleph

Figure 48 - Screenshot from KakaoMetro apfication
Japan

JapanTaxi application covers most taxi service providers, all over Japan. Car type can be chosen,
and payment is also included in the application (for most companies). It allows the use of third
party virtual assistants (e.g., Amazon Alexa).

In Tokyo, the Tokyo Subway Navigation application is the most popular, which covers the metro
system, but it does not have any accessibility features. For Osaka, Osaka MetroGroup
Obwj hbuj poBgg! xbt!uftufe-"!cvu! v o gepises ar@diovidethz ! | L
nbjomz! cz! FIj! Cvt/! Uifjs!tobwjN!bggmjdbuj po! x
(and proposes some strange questions at start about gender, age, profession, which do not m to

be connected to the service).

Malaysia
In Kuala Lumpur there are only norofficial applications available.

Kuala Lumpur MRT LRT Train Map (SGAPP) is a single static map image, while Kuala Lumpur Rail
Map has some basic functions (station search, route planning), but none of them have any
accessbility features.

/ndia

Not many of the big cities of India provides easp-use transport applications. One exception is
Ef mi j I-NARBetroiagplication Figure 49). Its most interesting feature that it provides a
handful of added information about stations (e.g., the level of stations, escalators) and also a
station-specific contact phone number for each station.
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Figure 49 - Screenshots from DelhiNCR Metro application

Public transport applications I Central and South America

In Central and South America Kigure 50), public transport in big cities is not always as
developed as needed. However, there were good practices regarding mobility applications.

Figure 50 - countries of the Central and South America region
Brazil

Both Brazilian metropolises have their own applications for public transport. Rio de Janeiro
Metro App is nonofficial (developed externally, not by the PT operator) and only contains a
single static map image. On the other hand, although S&o Paulo Metro applicatiofigure 51)
manages only the metro system of the city, it provides facility infamation on stations (as the
only accessibility information).
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&, Elevator for disabled persons

Figure 51 - Screenshot from S&o Paulo Metro application

Chile

The Chilean capital, Santiago de Chile has the most ugeendly application in the region, the
Transantigo Bus Checker Kigure 52). Although, it manages only buses, there is a widget
available to the home screen of the smartphones, which displays departumnes and there is a
speak function including alerts when arriving to a chosen bustop.

Show accessibility controls
T

Whether accessi ontrols are shown throughout the app

Speak transit times
%
alt times sutomet L]

Read out live transit times at

Speech speed
How fast should the app

Figure 52 - Screenshot from Transantiago Bus Checker application
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Other countries

Other applications from South American metropolises (BA 8w Llego L Buenos Aires, STM
Montevideo) usually provides only a few useful functions for vulnerable to exclusion passengers,
such as actual service info and accessibility info of the vehicles. STM Montevideo is only
available in Spanish.

Public transport applications I' Africa

There are not too many examples of public transport services in Afridagure 53), therefore not
many applications were developedbr them.

Figure 53 - countries of the African region

Gulf of Guinea

There are many big cities in the area, but public transport means bus service in best cases. In
Lagos, Nigeria, the BRT Lagos application shows th&ations of the only bus rapid transport line
of the city and provides only a few static information.

Other than buses, the sacalled ttrotro Nservice is available, which is a network of minibuses with
demand responsible timetables (which means they wilehve the stop when they are full). In
Accra, Ghana the network has also numbered routes. In the Trotro applicatiofigure 54),
passengers can plan row by these minibuses. It counts as a very useful feature as these trotro
routes are not available in global applications (e.g., Google Maps).

Ui jt!gspkfdu!i bt!sfdfjwfel!gvoej oh! g pagel28212
research and innovation programme under grant agreement N@5533.




D2.3 Universal Interface Languagel Version 1| version2.0

O Accra Technical University

Q Accra Sports Stadium

Accra

nnnn

®202 8, e L [ e

Lagoad

%

® )
o

© MapTiler & OpenStreethap contributors

18 min (2 km)

202 > 12min

Figure 54 - Screenshot from Trotro application

South Africa

South Africa and itspublic transport service are considered the most developed throughout the
region, and the applications provided shows the same. Both the Johannesburg/Pretoria based
Gautrain and the Cape Town based MyCiTi applicatioi$gure 55) offer detailed route planning
and vehicle tracking. Unfortunately, no accessibility options are available, but detailed service
updates can be useful during the daily use.
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Figure 55 - Screenshots from Gautrain (left) and MyCiTi (right) applications
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Annex2 | UIL exercise instructions for moderators
and example

Instructions for moderators

UIL exercise with inclusive discussion | 40 minutes

Objective: collectend-v t f fedadiback about accessibility of pilot apps and commercial apps,
especially in terms of icon comprehensibility and the inclusivity/usability of the general
interface.

Description:

5 minutes: After a short introduction to the eercise, the link to the interactive board will be
shared in the meeting chat. The interactive board will be used to show participants the app
screenshots and the related questions. All participants will be allowed to add sticky notes on the
board, but mo$ comments will be collected verbally by the moderator and noted down
separately by the notetaker on a debriefing template and collected later in a single document
(sticky notes + verbal comments).

20 minutes: three most representative screenshots of ¢hpilot app will be analysed by asking
participants questions related to the pictograms' level of comprehensibility/ambiguity and to the
overall interface inclusivity/usability.

20 minutes: an identical analysis will be run testing a second (10 min) ara third (10 min)
commercial application providing similar services for digital mobility or delivery.

Requirements and materials:

1 Each participant will be asked to use microphone during this session. Webcam is not
needed since most of the exercise will bdone looking at pilot app screenshots.

1 A howto-guide, the pilot-app interactive board link (plus a powepoint backup version),
and a question debriefing template will be provided in advance in English. Exercise
description and questions must béranslated in local language. Answers will also need to
be translated from local language to English before providing them Deep Blue.

1 One moderator, one person handling Miro board estreen projection, and one note
taker, also in charge of timekeeping, areeeded.

Follow-up survey

A follow-up survey, quite similar to the one that will be circulated among Consortium members,
will be sent individually to COPs participants, in order to integrate their informal feedback
collected during the meeting, with a moe systematic one. The survey will includ&ikert scale
(1:4) questions evaluating respect of UD principles, pictograms/icons evaluation and overall
gj mput!bqgqtl!vtbcjmjuz
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UIL full exercise example (Pilot 5L Berlin)

The UIL exercise was almost identical for all pilot sites, with the only difference being the icons
selected for evaluation (since every pilot service uses a different set of icons) and the
screenshots of the user interfaces analysed. The debriefing temp#a are collected in theAnnex

3 L UIL exercise: debriefings

INDIMO |}

COP

(door2door)

The exercise we are going to present hereis intended to collect
your intuitive and immediate feedback about visual icons
(also called pictograms) used by most digital mobility
applicationsto support fast comprehension of information and
inform about available actions.

The objective is to let end-users evaluate the accessibility and
inclusivity of icons' design. Yau will be asked to think about the
meaning of pictograms that are included in this pilot app's
screens.

Focus on your own experience and be bald: if you don't
understand the digital world it's not your fault, it's technology
that needs improvements. There are no rights or wrongs. You
are the expert!

Berlin

[RIDE POOLING APP]

[description of app on threelines]
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10 MINUTESL Please name and describe the
meaning of each presented pictogram in your words.
According to your experience, what doesthisicon
mean or what action doesit trigger in adigital
application?

1) Icons pitch

e Q>0

10 MINUTESL Please name and describe the
meaning of each presented pictogram in your words.
According to your experience, what doesthisicon
mean or what action doesit trigger in a digital
application?

Uijt!gspkfdul!ibt!sfdfjwfelgvoejoh!g
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Delete after

step 1

10 MINUTESL Your meanings have beenadded to
the most used ones. Are there other pictograms
youlve seenthat are used to issue the same
message?

CLOCK: timetables,
routes, departure/
arrival time, alarm

PIN-POINT: your
current position,
departure location,
arrival location

TICKET: see your
tickets, buy ticket, see
avallable
tickets/routes

HEART: save location
in your favourites,
rate this app, rate
this user, tell your
friends

OUTBOUND ARROW:
share, save, send,
forward, answer

EQUALIZER: options,
settings, filters,
preferences,

configuration

10 MINUTESL Your meanings have beenadded to
the most used ones. Are there other pictograms
youlve seenthat are used to issue the same
message?

INDIMO WP2 - UIL exercise for P5 | Berlin

Delete after
step 2

5 MINUTES L Here some examples, who would like to
comment?Do you think they are equivalent?

INDIMO WP2 - UIL exercise for P5 | Berlin

Delete after

step 2

5 MINUTES L' Here some examples, who would like to
comment?Do you think they are equivalent?

research and innovation programme under grant agreement N@5533.
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1) Icons pitch

INDIMO WP2 - UIL exercise for P5 | Berlin

CLOCK: timetables,
routes, departure/
arrival time, alarm

PIN-POINT: your
current position,
departure location
arrival location

TICKET: see your
tickets, buy ticket, see
available
tickets/routes

HEART: save location
in your favourites,
rate this app, rate
this user, tell your
friends

QUTBOUND ARROW:
share, save, send,
forward, answer

EQUALIZER: options,
settings, filters,
preferences,
configuration

e Q>0

10 MINUTES L Please name and describe the 10 MINUTESL Your meanings have beenadded to 5 MINUTES L Here some examples, who would like to
meaning of each presented pictogram in your words. the most used ones. Are there other pictograms comment?Do you think they are equivalent?
According to your experience, what doesthisicon youlve seenthat are used to issue the same

mean or what action doesit trigger in adigital message?

application?

5 MINUTES: In this app screencontext, by clicking on this
icon, what do you expect to happen?

INDIMO
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