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Abstract

This thesis analyzes the possibilitics of UI/UX design solutions to improve the
digital experiences of visually impaired people while also examining the effects
of the Beta Career program on the daily lives of university students. The Beta
Career program gives fourth-year students the chance to learn practical skills
while avoiding typical university studies by giving them the opportunity to intern

with industrial companies.

The investigation into the Beta Career program’s transformative influence on stu-
dents’ professional and academic growth comes first. It explains how the course
fosters students’ development and equips them with the necessary skills for suc-
cessful professions after graduation. The thesis also examines the advantages for
universities, such as the chance to generate graduates with a year of work experi-
ence, improving their employability and bridging the gap between education and

the working world.

The thesis also discusses the difficulties that people with visual impairments en-
counter while interacting online and the value of using accessible design guidelines
to enhance their web experiences. It draws attention to the potential of UI/UX de-
sign approaches to improve web accessibility and produce inclusive digital spaces.
The study looks into how usability and readability of web content for those who

are blind are affected by design factors including contrast, font size, and color

selections.

This thesis intends to improve visually impaired people’s digital experiences and

advance inclusivity by incorporating UI/UX design solutions that address their

unique needs and preferences. The results highlight the significance of user-

Vi



centered design and the necessity of working with users who are visually impaired

to develop solutions that take into account their particular problems.

This thesis concludes by highlighting the beneficial effects of the Beta Career
program on students’ professional growth and by investigating the possibilities
of UI/UX design solutions to enhance the digital experiences of those who are
visually impaired. The study sheds light on the program’s transformative cffects
and cmphasizes the nced of using accessible design guidclines when developing
inclusive digital environments. This rescarch supports an inclusive and cquitable
digital environment for people with visual impairments by prioritizing accessibility
and embracing inclusive design techniques, supporting equal opportunities and

boosting their engagement in the digital sphere.
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Angarna

ByJ1 AuccepTalusia Kepy KabiieTi Hammap afamAapabig @ PIbIK TeXKipubecin
skaxcapTy ymin UI/UX ansaiis memiMacpisii MyMKiHAIKTCP] TalAaHabl, COHbI-
MeH KaTap Bera MaHcal GAFNAPTAMACBIHBIH YHUBEPCHTET CTYNEHTTEDIHIH KyH-
HesTikTi eMipine acepi KapacTbpbLIa bl Bera mancarn OarnapaaMachl TOPTIHILL
KypC CTYIEHTTEPIHE EHIIPICTIK KOMIAHUsIApAa TAFbUIbIMIAMAAAH 6Ty MYMKIiH-
nirig Gepe OTHIPHIIT, dJeTTeri YHUBEPCUTETTIK OKYJaH aysaK 60J1a OTBIDbII, NIpaK-

THKAJIBIK JaFjibliapibl MEHIrepyre MYMKiHJiK Gepeni.

Beta Carcer 6araapJiaMachbIHbIR CTYAEHTTEP/IH Kociby XoHE aKaJCMUSIIBIK 6CyiHC
TpaHcOpMaLHATIBIK acepin 3epTTey GipiHmi opeinAa. Byn Kype cTynenTTepain
IaMyblHa KaJjail bIKIal eTeTiHIH KoHe oJlapIbl OKYAbl asiKTaraHHaH KelllH Ta-
6BiCTHl MAMAHIBIKTap YIIIH KaXXeTTi JaribliapMeH KaMTaMachl3 €TETIHIH TYCiH-
nipeni. JuccepTanus COHBIMEH KATap YHUBEPCUTETTED YIUiH 61p XKBUIIBIK YKYMBIC
toxkipubeci 6ap Ty/IeKTepAi IbIFapy MYMKIHIIT, OJIapJIBIH 2KYMbICKa KabuierTii-
riH apTThIpY KoHE BijiM MeH »KYMBIC dJjleMi apacbliH/arbl aJIlIaKTBIKThI KO CH-

SKTbl ApThIKHIbLIBIKTAPbIH KapacTblpajbl.

TlnccepTalusig coHali-aK Kepy KabineTi Gy3blLiran afaMiap >kefifie e3apa ape-
KeTTecy KesiHJe Ke3/1eCceTiH KUBbIHIBIKTAP XKoHE OJIapIBIH BeO-ToXKipiOesIepiH sKak-

capTy YIIiH KOJI sKeTiMJI Au3aliH HYCKAay/IapbiH Nal[a/laHy KyHbUIBIFbl TaJKbl1a-

naubl. OJ1 BED-KOJI SKETIMIUIKTI KaKcapTy XKOHEe UHKIIO3UBTI UM(PIIBIK KeHiCTiK-

Tepiii WBITADY yurin UI/UX jusaiin Tociiiepinin aJleyeTiHe HA3ap ayjlapaipl.

BepTTey COKBIPJIAP yimiH Be6-Ma3MYHHDBIH BIHFAHJIBLILIFEL MEH OKbUIybIHA KOH-

TpacT, Kapill ©
acep eTeTilil KapacTbIPajbl.

JHIeMi JKoHe TYC TaHHaybl CHSKTbI JIU3aiiH (PakTOpJIapbiHbIH, Kaail

viil



Byn mucceprannus Kepy KabilcTi Hamap agasgapIblH CaHIbIK ToXKipubecin xax-
capTyFa >KoHC oJ1apAbIH Oipereit Ka>KCTTUTIKTEp] MCH KastaynaphiHa yayan 6epeTiH
UI/UX guzaitd wemimaepid Kocy apKbUibl HHKJIO3UBTIIKTI apTThIpyra 6arbIT-
tagraH. HoTuxxenep naitnananyubira OarbITTAJFAH AU3AHHHBIH, MAHBI3ABLIBIFBIH
YKoHe Kepy KabijieTi Hallap naijajaHylIbulapMeH ONapIblH HAKThl MACeJeJiepin
€CKEPETiH LieliMIepAl 031pJiey YIIiH JKYMBIC iCTey KaXKeTTLIIriH KepceTes.

Byn guniomabik KyMblc Bera Mancan 6arnapiiaMachiHbIH CTYACHTTCPAIH, Kaci-
61 ecyiHe MailgaJbl 9CCPJICPIH KOPCCTY XKSHC KOpy KabileTi Halap ajamaapabiH
nudpbK Toxipubecin xaxcapTy yuin UI/UX ausaiin wemiMaepiniy MyMKingik-
TepiH 3epTTey apKbLIbl asgKTalalbl. SepTTey GarnapsiaMaHblH, TpaHchOpMAaILisi-
JIBIK DcepJIepiHe XKapblK TYCIpel XKoHe NHKJIIO3HBTI NHQPIIBIK OpTaTapabl s3ipiey
Ke3iH/e KOJI XKeTiMALl Ju3aiiH HYCKayJ/lapblH laiijlaialy KaskeTTiliriHe 6aca Hasap
aynapasbl. Bysl 3epTTey KOsl XKeTiMAIiKKe GachiMIbIK Oepy »KoHe MHKJIIO3MBTI
JII3AHH ojlicTepiH KOJIJaHy, T€H MYMKIHUIKTEDAl KOJIJAy >K9HE OJIapAbIH ulidp-
JIBIK CaJlara KAThICYbIH apTTHIPY apKbLIbl Kepy KablleTi Oysbuiran ajaMuap yiiin

HHKJIIO3IIBTI JKoHe /i1 1HMPJIBIK OPTaHbl KOJIJaitibl.
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Annorannus

B sToit miuccepTallull aHAJU3NIPYIOTCA BO3MOXHOCTH JU3aHHEPCKUX pCIICHMIT
UI/UX ans ymydieHus UuPOBOTO OMbITa JOACK € HAPYIICHUSMH 3DCHUS, a
TaK)Ke M3ydaercsl BiusHHe mporpammsl Beta Career ma moBceiHeBHYIO )KI/IC;Hb
cTyneHTOB yHUBepcuTeTOB. IIporpamma Beta Career naeT cTyneHTaM 4eTBEpTOrO
Kypca BO3MOXKHOCTb OCBOMTb MPAKTHUECKHE HABBIKI, n36erasl MPU 3TOM TUIHY-
Horo obyueHHs B yHMBEDCUTETE, [1aBasl UM BO3MOXHOCTb HIPOATH CTaXKUPOBKY B

llpOMblLLIJIeHHbIX KOMIIAHHAX.

Ha mcpBOM McCCTE CTOHT HMCC/ICLOBAHUE Npeobpa3yIoliero BIUSHUS NPOTPAMMBI
Beta Career Ha mpodecCHOHANBHBIA U aKaJeMUYeCKHii POCT CTYAEHTOB. B Hem
o6 bSICHSIETCS, KaK KYPC COCOGCTBYET Pa3sBUTHUIO CTYAEHTOB M BOOPYKaeT HX Heob-
XOMMMBIMU HaBbIKaMU JJIS yCIIeLHON ITpocdbeccHy 1llocsie OKOH4YaHUs yuebni. B
JUICCEpTAIlMH TaKyKe PACCMATPHBAIOTCS NPEMMYILECTBa AJIsl yHUBEPCUTETOB, Ta-
0KHOCTb BBIIIYCKA BBIIIYCKHUKOB C 'OJOBBIM OIILITOM DPaboThi, 110-

KHe Kak BO3M
BbIlIEHUE HUX BOBMO)KHOCTGP'I pr,ﬂoyCTPOﬁCTBa U IIPEOJOJIEHNE Pa3pblBa MEXKy

o6pazoBaHueM 1 MUPOM paboThl.

B ,H.HCCGpT&I_II/II/I TaKXKe O6Cy>K,Zla,IOTCSI TPYOHOCTH, C KOTOPBIMU CTAJIKUBAIOTCSI JIIO-

1Y ¢ HapylIeHAsIMH 3peHusl NpH B3auMojielicTeuu B VIHTepHeTe, U LEHHOCTH WC-

[10JIb30BaHIs PYKOBOJICTB 110 JOCTYITHOMY JIU3aitHy VIS YUIy4LIeHUs] UX BeO-0mbITa,

On npusJiexkaeT BHUMAHUE K IoTeHumasy nojxonos K nusaitny Ul/UX nns yuyu-

[LIeHUs JIOCTYITHOCTH Be6G-CAMTOB U CO3/IaHUS MHKJIFO3UBHBIX IIU(DPOBLIX IIPOCTPAHCTB

B ucciiejoBaHHN

TaeMOCTh BeO-KOH
azMmep 1mpudTa 1 BLIOOD I1[BETA.

pacCMATPHUBAETCS, KK Ha yIO0OCTBO KUCIIOJIL30BAHIIS H Y10601U-

TeHTa JUIst CJIENbIX BIUSIOT Takue GaKTophl JAN3aiiHa, KaK KOH
, -

TpacTHoCTD; P



DTa AniccepTalusl HANPABJICHA HA YJydIIEeHHC HHEPOBOTO OMBITA JIIOACH C HApy-
LICHUSIMH 3PCHUST 1 MPOABUXKCHUC MHKJIIO3MBHOCTH 3a CYCT BKJIIOYCHUS AN3aii-
nepckux pemernit Ul / UX, KoTopble YYUTBIBAIOT HX YHUKAJbHbIE TOTPEOHOCTH 1
npeanoyTeHysi. Pe3ybTaThl MONYEPKUBAIOT BAXKHOCTb JU3AiiHA, OPHEHTHPOBAH-
HOro Ha I1oJib3oBaTeJisl, U HeO6XOIH/IMOCTb pa60T1>1 C MMOJIb30BaTeJISIMH C Hapyllie-

HUSIMU 3pEHUst Ui Da3paboTKH pelleHui, YUHTBIBAIOLIMX UX KOHKDETHBIE 11pO-

0JIEMBI.

JTa qICCCPTAIMS 3aBCPIIACTCS TTOJUCPKHBAHUCM TOJIOMKUTCIBHOIO BJAMSTHHSI 1PO-
rpammbl Beta Career Ha MpoeCCHOHANBHBIN POCT CTYAEHTOB M MCCJIEI0BAHHEM
BoaMokHOCTell an3afiHepcknx pewenn#t Ul / UX mns yaydmenus undposoro
OIbITA JIOEH ¢ HapyLIeHusIMI 3pennsd. McceioBaHre MPoIMBAET CBET Ha TpaHC-
dopmatuontsie 3¢GHEKTbI IPOrPaMMbl I NOAYEPKUBAET HEOOX0AUMOCTb UCIIOJIb-
30BaHMS LPUHIMIIOB AOCTYIHOTO Ju3aiiHa 1IPH pa3paboTke HUHKJIIO3UBHOM Lud-
pOBOii cpeibl. DTO HCC/IeIOBaHNE NOANEPPKUBAET HHKIIOSHBHYIO H CIPABEIBYIO
HpOBYIO CeLLy s JIOfeH C HAPYIIEHNSMH 3DEHnsl, OT[aBasl MPHOPHTET JO0-

CTYHHOCTH I HCITOJIBE3Y?I HHKJIIO3UBHBIE METOUbI ITPOEKTHDOBaHU, ITOAIED/KIIBas

paBIible BO3MOXIIOCTH M TIOBBINIAS HX yYACTHe B 1M(POBOit cepe.
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DTa INCCCPTAIMS HAIPABJICHA Ha YJyHINEHHC HH(POBOro OMbITA JIOACH ¢ Hapy-
IIICHMSIMH 3PCHMST 1 MPOABIKEHNE HHKIIIO3MBHOCTH 33 CUCT BKJIOYCHUA AU3ail-
nepckux pemenuit Ul / UX, KOTOpbIe y4UTBIBAIOT X YHUKAJIbLHBIE NoTpedHOCTH I
MpeanouTennus. Pe3ybTaThl MOAYEPKUBAIOT BAXKHOCTb AU3AlHA, OPHEHTUPOBAH-
HOrO HA MOJIb30BATENs, U HEOOXONMMOCTb PabOThl C IOJB30BATENIAMU C HapyIlie-

HHSIMH 3DEHUst JYlsi PaspabOTKU PelIeHNH, yUHTBIBAIOMIMX WX KOHKPETHBIE 1PO-

OJIEMBI.

ra AUCCCPTAIMS] 3aBEPILIACTCSA MOAICPKUBAHNEM TOJIOKUTCIBHOTO BIANAHNAA PO~
rpammbl Beta Career Ha npodecCUOHANIbHBIR POCT CTYAEHTOB W MCCJIE0BAHMEM
BO3MOYKHOCTEH JAN3aiHEPCKUX pelleHui Ul / UX ana ymyuweHns 1dpOBOTo
OIBITA, JIIOJEN ¢ HapyLEeHHsIMIT SPEHNS. Uccnenopanue NPOJUBAET CBET HA TPAHC-
dopMalUOHHBIE 5¢peKThl IPOrPaMMBbl 1 1104EPKUBAET HEOOXOMMOCTb UCIIOJIb-
30BaHKS IIPUHLMIIOB JOCTYIIHOI'O au3afina 1pu paspaboTKe MHKIIIO3UBHON Lud-
poBoii cpelibl. DTO UCCIICNOBAHNIE 1I0JIJIePKUBaET HHKJIIO3HBHYIO 1 CIIDaBeJIUBYIO
nugpoByio cpeny A1 JIIoJieil ¢ HApyUIeHNAMU 3peHUd, OThaBas NPHOPHTET J0-
CTYITHOCTH H HCIOJIB3Y HHKJIIO3UBHBIE METOIBI IIPOEKTIIPOBAHIA, I104EPrKIIBas

paBlble BOSMOXKHOCTH 1 MOBbLINIas UX ydyacTue B 1udpoBoit cdepe.
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Abbreviations

UX - User experience

UI - User interface

QoV - quality of vision

GWAS - genome-wide association study
W3C - World Wide Web Consortium

PLV - people with low vision
WSAG - Web Content Accessibility Guidelines
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Chapter 1
Introduction

1.1 Backround and motivation

The internet has revolutionized the way we obtain information, communicate,
and interact with numerous online services in the current digital era. It has be-
come an essential part of our daily life. Web accessibility, however, is still a serious
problem because people with vision impairments encounter many obstacles when
accessing and engaging with websites. My personal encounters and interactions
with people who are blind have inspired me to address this pressing issue as a
master’s candidate and professor in the field of UI/UX design.

I have had the honor of working with students from all backgrounds, including
some who have vision impairments, while teaching at the university level. I have
observed the difficulties and restrictions these students encounter when trying
to access web content that is not tailored to their needs via my contacts with
them. These interactions have deeply motivated me to investigate how UI/UX

design solutions may significantly improve web accessibility for people with visual

impairments.
My thesis is 0 examine the efficacy of UI/UX design solutions in enhancing

the responsiveness of online pages for people with visual impairments, driven by
the goal to have & positive impact and to promote inclusivity. We may create

design strategies that prioritize accessibility and provide all users with equitable



access to information and services by comprehending their particular difficulties

and demands.

1.2 Aims and objectives

This study’s main goal is to investigate and suggest Ul /UX design ideas that
can dramatically improve the usability and accessibility of online pages for people
with visual impairments. This project attempts to close the gap between design
practices and inclusive web experiences, enabling visually impaired people to in-

dependently and with ease explore the digital world by taking into account their

unique requirements and obstacles.

The following goals have been selected in order to fulfill this intention:

Research and Review: Conduct a thorough analysis of the best practices, guide-

lines, and existing literature in the areas of web accessibility and UI/UX design

for people with visual impairments. This study will give a thorough grasp of the
existing situation and show where there are knowledge gaps and potential research

areas.

Investigate and assess & variety of UI/UX design ideas and techniques that

have the potential to improve web accessibility for people who are blind or visually

impaired. This investigation will look at assistive technology integration, alternate

input modalities, inclusive design patterns, and navigation structures.

User-Centric Evaluation: To gain knowledge and feedback on the usability
and efficacy of the suggested UI/UX design solutions, conduct user testing and

assessments with people who are blind. The research findings will be based in

the actual requirements and experiences of the target user group thanks to this
user-centric methodology-

Create Guidelines: Create useful guidelines and suggestions for UT/UX design-

ers and developers to ma
friendly based on the research and analysis. These recommendations will be an

e tool for industry experts, encouraging the implementation of inclusive

ke web experiences that are more accessible and user-

invaluabl
design principles:

[}



These goals and objectives are addressed in this study in an effort to promote
web accessibility and enable people with visual impairments to fully engage in the
digital world. We may encourage a more inclusive and equal online experience for

all users by emphasizing the significance of UI/UX design in the context of web
accessibility.

The goal of this thesis is to investigate how UI/UX design solutions might im-
prove web accessibility for people with visual impairments. This study tries to
close the gap between design practices and inclusive web experiences. It is in-
spired by personal experiences and interactions with visually impaired pupils. We
can enable designers and developers to produce more accessible and inclusive web-
sites, enabling equitable access to information and services for people with visual
impairments, through in-depth research, user-centric evaluations, and the estab-
lishment of useful standards. Let’s work together to create a digital environment

that values inclusivity, diversity, and equitable chances for all users.

1.3 Beta career

The Beta Career program is a ground-breaking project that gives fourth-year
students the chance to get real-world industrial experience before they graduate

from college. With the help of this program, students will gain useful real-world
experience and be able to put their academic learning to use in the workplace. In
exchange participating industrial firms gain from the new viewpoint and zeal of

these young talent, aiding in the gap-closing between university and industry.

areer program is a joint venture between academic institutions and

The Beta C _ '
erprises. It 18 planned to provide students with an immersive indus-

business ent . : : :
qre while smoothly integrating into their academic curriculum. Since

try expos .
the program Lormally lasts for one academic year, students can devote a sizable
amount of their fourth year to developing real-world knowledge and abilities.

Lo Beta Career prograin has a strict and tough application process. Students
The , Tl

¢ fulfill particular academic requirements and go through a thorough evalua-
must fu ArtIc

tion to determine their appropriateness for the program. Academic achievement,
ion to dete

ular involvement, and personal interviews to assess their commitment,
extracurricule

3



motivation, and suitability with the program’s goals may all be criteria.

Students who are accepted into the Beta Career program are linked with re-
spected businesses in their subjects of study. These internships are carefully
chosen to match the academic background, career goals, and industry standards
of the students. To achieve the greatest possible fit and optimize the learning op-

portunities for participants, the program directors collaborate closely with both

students and businesses.

The Beta Career program seeks to help students with a number of important

learning goals, including:

Knowledge Practical Application: The course enables students to apply the
theoretical ideas they have learnt in the classroom to actual business situations.
Through this hands-on learning, they gain a deeper comprehension of the material

and strengthen their analytical and problem-solving abilities.

sector Exposure and Networking: Students acquire significant exposure to the
corporate environment and its practices through working with professionals in the
sector. They have the chance to build up their networks of business contacts and

learn from seasoned mentors who can direct their career growth.

The curriculum places a strong emphasis on the development of industry-
specific skills, which are crucial for successful career advancement. The opportu-
nity exists for students to develop their technical expertise, communication skills,

collaborative competencies, and project management competencies.

Personal and Professional Development: Early exposure to the working world
helps students develop their independence, flexibility, and self-assurance. They

get knowledge about how to deal with challenging situations, adhere to deadlines,
and maintain a strong work ethic.

Continuous evaluation and assessment processes are used to guarantee the Beta

Career program’s effectiveness and quality. Regular feedback meetings with stu-
dents, business managers, and program coordinators are part of these approaches.
Project reviews, progress reports, and final presentations are just a few examples

of assessments that can be used to gauge students’ accomplishments and offer

4



helpful criticism for further improvement.

Advantages and Impact:  The Beta Career program has a number of ad-
vantages and effects for the participating students, the corporate partners, and

the larger educational scene, including:

Improved Employability: Students’ employability is greatly improved by work-
ing in the industry prior to graduation. They have an advantage over their com-
petitors who simply possess theoretical knowledge since they join the job market

with real-world experience, practical skills, and exposure.

Strong industry-academia collaboration is fostered by the program between
academic institutions and commercial enterprises. A more relevant and mod-
ernized educational system is produced as a result of this collaboration, which
also encourages research and development projects and guarantees that academic

curricula match industry expectations.

Industry Talent Pipeline: Participating businesses gain from the infusion of
brilliant and motivated students who bring new perspectives, original ideas, and
a desire to learn. The initiative acts as a talent pipeline, giving businesses access
to a pool of prospective employees who have already shown their aptitude and

sector appropriateness.

Bridging the Gap between Theory and Practice: The Beta Career program
helps students make the transition from the theoretical information they acquire
i school to its real-world applications. It aids students in comprehending the
applications of their studies in the real world, making learning more applicable
and significant.

Mutual Learning and Knowledge Exchange: The program promotes a culture
ing where professionals from the industry and students can share

of mutual learn
knowledge experiences, and best practices. Both sides gain from this collaborative

environm
Positive Effect on the Education System: By encouraging experiential learning

and industry integration, the Beta Career program advances the development
al system. In order to satisfy the shifting demands of the labor

ent. which also encourages a culture of continual learning.
)

of the education

(@)



market and make sure that graduates are well-prepared for the professional world,

it encourages colleges to modify their courses.

A ground-breaking program called Beta Career gives fourth-year students the
chance to work in the field while still continuing their degree. This program im-
proves students’ employability, encourages industry-academia collaboration, and

fills the gap between theory and practice by fusing academic learning with prac-

tical application.

Students gain useful skills, broaden their professional networks, and experience
personal and professional growth thanks to the program’s organized approach.
By giving them access to a talented student pool and promoting a culture of

innovation and knowledge sharing, the program also helps industrial enterprises.

The Beta Career program has an impact that goes beyond specific students
and businesses. It advances experiential learning and fosters the development of

a more dynamic and pertinent educational experience, which advances the growth

of the educational system.

It is essential to assess the program’s efficacy, collect input from stakeholders,
and keep adjusting the program’s structure and goals as it develops and grows.
By doing this, the Beta Career program may continue to lead the way in bridging
the divide between academia and business, educating students for prosperous

professions, and fostering creativity in the workplace.

1.4 TUI/UX design

User Interface (UI) and User Experience (UX) are crucial components of good
web design that help people have positive digital experiences. While the UX
focuses on the total experience and satisfaction that users gain from their in-
teractions, the Ul includes the visual and interactive components of a website or
application. This thesis looks at the possibilities of Ul and UX design solutions to

improve the responsiveness of online pages, especially in order to meet the needs

of people who are blind or visually impaired.

The collection of visual and interactive features that allow people to interact
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with a digital good or service is referred to as the user interface (UI). It includes
screen-presented components including layouts, typography, colors, icons, and
controls. The goal of UI design is to produce user interfaces that are easy to use

and aesthetically pleasing.

Information architecture, graphic design, and interactivity are just a few of the
elements that go into UI design. The main goal of information architecture is to
logically organize and structure content so that consumers may quickly discover
the information they need. The goal of visual design is to produce coherent and
aesthetically pleasing user interfaces that are consistent with the brand identity.
In order for users to properly interact with the interface, controls, navigational

schemes, and user flows must be designed to be interactive [1].

User Experience (UX) refers to the overall happiness and experience that users
have when interacting with a digital good or service. In order to design intuitive,
engaging, and meaningful experiences, it focuses on understanding user behaviors,

needs, and motivations.

Design, psychology, and human-computer interaction are all combined in the
multidisciplinary subject of user experience design. It includes tasks like user
research, persona development, mapping the user journey, wireframing, prototyp-
ing, and usability testing. These methods are used by UX designers to learn more

about user preferences, enhance interactions, and produce experiences that meet
user wants and objectives.

Web accessibility makes guarantee that people with disabilities, such as those
who are visually impaired, can use websites and applications. Solutions for Ul and
UX design can considerably improve web accessibility for users who are blind or

visually impaired, enabling them to perceive, comprehend, navigate, and engage

with web information successfully.

Ul for Web Accessibility: By taking the following factors into account, Ul
design can improve web accessibility: Clear and Consistent Layout: Giving vi-
sually impaired visitors a clear and consistent layout makes it easier for them
to comprehend the organization and structure of web sites. The effective use of

headings subheadings, and lists facilitates content navigation [2].
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Descriptive alternative text: By including descriptive alternative language for
images, screen readers and other assistive technology can help visually impaired

users comprehend the visual context of the content.

Color Contrast: Giving text and background elements enough color contrast
improves legibility for persons with visual impairments. Users who have low vision

should pay special attention to this factor.

Keyboard-Friendly Interactions: By implementing keyboard-friendly interac-
tions, users can navigate web pages using keyboard inputs. This makes it possible

for those who depend on keyboard access to interact with the interface in a useful
way.

UX for Web Accessibility: By addressing the following issues, UX design can
help make the web more accessible: material that is simple and Concise: UX
designers should put an emphasis on writing material that is simple and concise,
avoiding jargon and convoluted language. For users who are blind or visually
npaired, well-structured content mproves comprehension and makes knowledge
retrieval easier.

Using intuitive navigation tools, such as menus that are easy to understand,
breaderumbs, and search capabilities, makes it easier for users who are visually

impaired to navigate websites and locate the information they’re looking for.

Clonsistent Interaction Patterns: By keeping the interface’s interaction patterns
same throughout, visually impaired users may better build mental maps and

navigate. Interactions that are predictable enhance the user experience overall

13].

Error
vention and feedback messages makes it easier for them to spot and fix mistakes

Prevention and Feedback: Giving visually impaired users clear error pre-

made during the submission of forms or other interactive procedures.

UT and UX Design Solutions to Increase Responsiveness:

Solutions for UL and UX design can help make web pages more responsive for

all users, including those who are blind or visually challenged. In the following

categories, Ul and UX design can improve responsiveness:
;CLUN, L ]

8



Web pages must be adaptable and adjust to different screen sizes due to the
increased use of mobile devices. Visually impaired users can access and explore
web information with ease thanks to UI and UX design solutions that can guar-
antee that web material is shown accurately on mobile devices. This takes into
account factors like flexible layouts, touch-friendly controls, scalable fonts, and

streamlined navigation for smaller screens.

Design that is flexible and adaptable: UI and UX design solutions can use
flexible and adaptable design concepts to meet a range of user preferences and
needs. This may entail providing users who are blind with variable text sizes,
contrast options, and other visual preferences. Web pages can accommodate the
particular needs of many people with visual impairments by offering alternatives

for customizing.

UI and UX design solutions should take into account compatibility with assis-
tive technologies that are frequently used by people who are visually impaired.
This includes making sure screen readers, magnifying glasses, and other assistive
technology can understand and interact with web material properly. The use of
assistive technologies is made easier by proper semantic markup, ARIA attributes,

and adherence to accessibility standards.

Visual cues that are distinct and clear are essential for visually impaired indi-
viduals to navigate online pages. Clear and distinct visual signals, such as large
buttons, highlighted interactive areas, and obvious focus indicators, can be used
into UI and UX design solutions. These cues help visually impaired users navigate
the content and comprehend the actions that are available to them.

Creating an effective and seamless interaction flow for users who are blind or
visually impaired should be a top priority for Ul and UX design solutions. In order
to achieve this, jobs must be completed with the fewest possible steps, with clear
directions, and with immediate feedback for user actions. The responsiveness of
online pages is improved by seamless interactions and real-time feedback, which
helps visually impaired users complete activities more quickly.

Testing and Iteration: To ensure that UT and UX design solutions are effective
for users who are blind or visually impaired, they should be regularly tested and
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improved. Finding any usability problems or potential areas for development is
made easier by conducting usability testing on people who are visually impaired
and getting their input. Based on user insights and feedback, iterative design
processes allow designers to improve the Ul and UX solutions.

Solutions for UI and UX design have a big impact on how responsive web pages
are for people with visual impairments. Web interfaces that are inclusive, intu-
itive, and responsive can be made by designers by taking accessibility, usability,
and user-centered design concepts into account. The accessibility of web pages
may be improved, interactions can be optimized, and visually impaired people
can have a seamless and satisfying digital experience with the integration of UI

and UX solutions.

The goal of this thesis is to investigate and evaluate alternative Ul and UX
design strategies that improve the responsiveness of online sites for people with
visual impairments. This research advances UI/UX techniques in online design
for accessibility by examining existing literature, assessing various approaches,
and offering implementation suggestions. The importance of Ul and UX design
in meeting the needs of people with visual impairments must be understood by
designers, developers, and stakeholders. It is also crucial to deploy responsive

solutions that foster a more welcoming digital environment for all users.

1.5 Visual impairments

1.5.1 Myopia(near-sightedness)

The eye is constructed like a tiny camera that projects the environment’s image
onto its interior wall. The inside of the eye is covered with a light-sensitive tissue
layer like wall paper rather than an electrical chip that ?ecords the image. It has
an extensive collection of photoreceptor cells that produce an electrical signal in

response to light. The projected image needs to be sharp in order to see it clearly.

By matching the eye length with the optics’ focal length with an astonishing level

f about 0.1 mm, this condition is created. Myopia occurs when the

of accuracy O . .
thens excessively to the point that the focussed image is just in front of

eye leng
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the retina [4]. At a distance, one can no longer see clearly. One millimeter of eye
lengthening, from 24 to 25 mm, results in around 2.7 diopters (D) of myopia.

What age does myopia start to develop? Most kids are still normal-sighted (em-
metropic) or even slightly far-sighted (hyperopic) by the end of kindergarten. The
most prevalent kind of myopia appears throughout the academic years. Therefore,
it is referred to as "school myopia." 8 to 15 years old is the normal age range.

The final results are often greater the earlier myopia occurs.

Can myopia go away as you age? The eye does not retreat once it has grown
too long. Mpyopia is a lifelong condition. It actually has a tendency to move
forward. In young people, myopia tends to worsen more quickly the more severe
it is. Myopia often grows toward a final value as people age and progress usually
slows down. Which varieties of myopia are there [4]? "School myopia" is the most
prevalent form (approximately 90 % of cases). In adulthood, it usually achieves
refractions of between -3 and -6 D, occasionally greater, and may then become
sight-threatening. Additionally, there are forms of myopia that are only hereditary
and start in childhood. In these situations, normal vision is never attained. This
kind frequently achieves high refractive error values of at least 20 D. 2-5 hundred
people in Europe and the USA and up to 20 hundred in South East Asia have
high myopia, which is defined as being greater than 6 D.

Can myopia be harmful? The likelihood of degenerative processes in the tissue
layers in the rear of the eye (the "fundus") increases as myopia increases. The
choroid, a layer beneath the retina that provides nutrients and oxygen as well as
od perfused, begins to shrink. The choroid becomes transparent

being severely blo
mely thin with high myopia. Degeneration and retinal detachment are

and extre
now more likely as a result. Additionally, the chance of a cataract and a rise in
intraocular pressure (glaucoma) are both present. As a result, it is advised that

patients who are highly myopic have their fundus examined by an ophthalmologist

at least once a yeal Myopia exceeding -6D, or an equivalent eye length of around
96 mm, increases the likelihood that changes may occur in the macula, the part of
the retina responsible for clearest vision. Reading and working can be hampered
by macular degeneration, which is the growth of new blood vessels in the macular

area. On the other hand, a sizable portion of persons who are severely myopic do
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not have any visual impairments. There appears to be a lot of variation, which

may be influenced by inherited factors.

1.5.2 Astigmatism

As the first refracting surface that light encounters, the tear film has a significant
impact on ocular optics. Although it might seem intuitive, the impact of the tear
film on optical clarity and visual function in dry eyes has not received much atten-
tion. This is probably because, with the exception of advanced or severe instances
(such as Sjogren’s syndrome and Steven-Johnson syndrome), the majority of dry
eye patients have good best-corrected visual acuity. Measurements of visual acuity
have come to represent visual function. Unfortunately, these traditional evalua-
tions miss some signs of impaired visual function. By contrasting vision with static
perimetry data in dry eye patients, Riegerl established the significance of the tear
film in vision in the early 1990s. Investigations have thus concentrated on the im-
pact of the tear film on contrast sensitivity because this subjective metric more

closely represents visual performance. Refractive surgery’s invention signaled a

significant advancement in ophthalmology. Understanding quantitative quality of
vision (QoV) evaluations, rather than only the findings of traditional visual acuity
testing, was essential for successful refractive outcomes [5]. As a result, significant

progress has been achieved in objective QoV evaluations, leading to the creation

of wavefront sensors and corneal topography systems. Notably, QoV evaluations
can be used in ophthalmology specialties other than refractive surgery. In order to
reliably and statistically evaluate optical quality, corneal topography systems and
wavefront sensors are increasingly often employed in clinical practice. These data
showed a rise in irregular astigmatism and allowed for additional investigation

into the relationship between dry eye QoV and tear film behavior. Inconvenience,

visual disruption, tear film instability, and possibly ocular surface injury are all

ye, & multifactorial condition of the tear film and ocular sur-

symptoms of dry e .
face. Because of this, improvements in objectively evaluating optical quality are

especially crucial for comprehending and treating dry eye disease [5].
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1.5.3 Daltonism

When teaching genetics, the examples of eye color and color perception are partic-
ularly useful because they cover not only the fundamental Mendelian genetics of
dominant, recessive, and X-linked disorders, but also many novel ideas like non-
allelic diseases, polygenic disease, phenocopies, genome-wide association study
(GWAS), founder effects, gene-environment interaction, evolutionary drivers for
variations, copy number variation, insertions deletions, methylation, and gene
regulation Beyond genetics, the perception of color involves ideas from optics,
physics, physiology, and psychology and has the power to pique public interest,
as the social media trend "the dress" demonstrated. Characters’ eye color, as
well as their Dire-wolves and Dragons, received a lot of attention in television
programs like Game of Thrones. These cultural elements can be used to inform
and interest people about genetics, which is now recognized as a major factor in
all eye illnesses [6]. Ophthalmologists need to be genetically literate as the explo-
sion of data from genomics, big data, and artificial intelligence affects medicine.
Genetics is important for the primary causes of blindness, including age-related
macular degeneration, glaucoma, myopia, diabetic retinopathy, and cataracts, in
addition to inherited retinal diseases and congenital abnormalities. Every prac-
ticing ophthalmologist should have genetics in their toolbox. Every patient needs
to have their family history discussed. Ophthalmologists will need to know how

to screen, monitor, and treat patients who will soon visit eye clinics with genetic
)

results indicating they are at high risk of specific eye disorders.

1.5.4 Dyslexia
Developmental dyslexia was formerly thought of be a congenital visual disorder

that only selectively affected reading without impairing verbal or non-verbal cog-

nitive abilities. After the phonological hypothesis of dyslexia was developed, this

drastically changed; it not only ruled out any involvement of visual processing in
its etiology but also raised questions about the diagnostic value of the disparity

hetween reading and thinking abilities. In this essay, I contend that the explana-
r of this hypothesis is outweighed by the necessity to comprehend the

tory powe . . ‘ .
auditory mechanisms behind children’s phonologi-

pathophysiological visual and
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cal difficulties. I go over how this is attempted by the "magnocellular theory" in
terms of sluggish and error-prone temporal processing, which results in dyslexics’

faulty visual and auditory sequencing when trying to read [7]. I make an effort

to address the critiques of this theory and demonstrate how it results in a vari-

ety of effective strategies for assisting dyslexic kids in overcoming their reading

challenges.
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Chapter 2

Related works

21 Role of Beta Career in education

Experiential learning programs, like the Beta Career program, have gained pop-
ularity because they give students exposure to real-world business environments
and the chance to put their academic knowledge to use in real-world situations.
These programs provide opportunities for students to interact with experts, gain
practical experience, and build vital skills that supplement their academic learning

through internships, cooperative education, and industry-based projects.

Programs that emphasize experiential learning have a variety of positive ef-

fects on students. First off, by exposing students to the application of theoretical

ideas in real-
contemporary business processes. Because individuals can make the connection

world contexts, these programs increase students’ comprehension of

between academic theories and their real-world applications, this experience en-

courages a stronger engagement with their studies.

Second, experiential Jearning programs encourage the growth of vital employa-

bility skills including adaptation, teamwork, communication, and problem-solving.
Students who work 1n real-world settings are exposed to difficulties and oppor-
tunities that call for critical thinking, effective communication, teamwork, and
g work conditions. Employers place a great value on these

adaptation to changin

talents, and students’ employment chances are significantly improved [8].



Programs that emphasize experiential learning also help individuals develop
personally and build their confidence. Students get a sense of accomplishment,
boost their self-belief, and increase their confidence in their skills by working with
professionals and successfully completing real-world tasks. This self-assurance
leads to higher academic achievement, motivation, and general happiness with

their school experience.

Programs that emphasize experiential learning, like the Beta Career program,
have an overall positive influence on education. By bridging the gap between
academia and industry, these programs promote greater cooperation and partner-
ship between academic institutions and the business world. Universities make sure
that graduates are better equipped to fulfill the requirements and expectations of
employers by giving them the chance to obtain industry experience.

Programs that emphasize experiential learning also increase the usefulness and
relevance of education. They enrich all students’ learning experiences in the class-
room by bringing in real-world viewpoints and business knowledge. The inclu-
sion of real-world experiences in the curriculum also encourages a greater level
of engagement with the subject matter and a more comprehensive knowledge of

academic topics.

Programs that give students real-world experience in the workplace, like the
Beta Career program, have a big impact on education because they make stu-
dents more employable and give them valuable industrial experience. These ini-
tiatives help students learn important employment skills, bridge the gap between
academia and industry, and boost their confidence and personal development.
The curriculum is made more relevant, interesting, and in line with the demands
of the working world by including practical experiences. The Beta Career pro-
gram is an innovative effort that serves as an example of the transformative power

of experience learning in influencing the direction of education.

2 9 Web accessibility

The W3C standards are unquestionably significant, particularly in light of the

sophistication of modern websites, which have become true visual communication
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tools inaccessible to the blind due to their development. Adherence to these stan-
dards primarily ensures the normative accessibility of websites. Screen readers
used by the blind can transform visual information into auditory information by
adhering to these rules. The information presented on the screen is read out by
the screen reader using a normal reading of the source code of web pages (from
left to right and from top to bottom). In reality, blind users communicate via
the keyboard and hear all information, including metainformation (information
about the sort of information, such as a link, title, or image). For instance, kids
can choose links by pressing the "Enter" key and the arrow keys together to move
between items. People who are blind may therefore have access to content via a
screen reader when websites are created in compliance with online accessibility
requirements. The adoption of these standards could be helpful for all parties.
In fact, the investigation found that the average purchase time on an accessible
website is decreased by a third when compared to a non-accessible website, not
just for customers who are blind but also for sighted users. However, this panel
also pointed out that web accessibility guidelines are regularly ignored by online
designers [9]. Who likewise came to the conclusion that only a small number of
e-commerce websites are user-friendly, provided evidence to support this claim.
There would still be issues for users with special needs even if web designers fol-
lowed all of these principles since there are too many variables to take into account
when creating a website that would satisfy all of these users’ needs. Everyone has
different goals, some of which may conflict with one another, therefore they cannot
all be met simultaneously. So, the extent of providing access t.o information may
be to provide a text equivalent for each piece of visual 1nforn1ta,tlon supplied on the
interface, making websites less useable for those who are blind. Actually, surfing
the Web presents blind persons with around three times as many difficulties as

sighted users do- As a result, using the Internet presents numerous difficulties for

blind people.

e the overall meaning, ool
loszs 4 the text Furthermore, these difficulties are exacerbated by the use
understan S

hose in virtual learning environments where dynamic web

For instance, when reading a table line by line, the screen reader
requiring the user to repeat the reading in order to

of rich interfaces, as t

pages are included [10].
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2.3 Web Accessibility and Usability for People

with Visual Impairment

Accessibility is defined as "the degree to which products, systems, services, envi-
ronments, and facilities are able to be used by a population with the widest range
of characteristics and capabilities (e.g., physical, cognitive, financial, social, and
cultural, etc.), to achieve a specified goal in a specified context." [11]. In studies on
ICT-related accessibility, the web is the technology that is most frequently used.
Web accessibility is the concept of creating and designing web content so that all
people with disabilities can use it. The primary method for developing accessible
websites is to apply accessibility guidelines, the best-known of which are those cre-
ated by the W3C under the Web Accessibility Initiative [12]. However, numerous
studies conducted from the beginning of accessibility studies to the present have
indicated that simply adhering to accessibility criteria is insufficient [10]. When
websites adhere to online accessibility guidelines [13], it is not a guarantee that
users with visual impairments will be able to accomplish their objectives with a
reasonable amount of time and effort. Aside from that, accessibility concerns can
be divided into three categories: those that are not addressed by guidelines, those
that are but are not implemented on websites. By abandoning a problem-focused
technique and developing & much broader set of design principles based on user
data and the use of the web by people with disabilities, web accessibility research

hould follow usability research’s example. This viewpoint sees usability as the
shou

second half of the accessibility story. According to this perspective, accessibility
is a prerequisite for basic use, whereas usability is concerned with optimized use.
From a different perspective, accessibility and usal?i'lity problems can be seen as
two overlapping categories that include: pu.re.z Psablllty problems that only affect
users without such limitations, pure acce881b?l?ty problems‘ that only affect users

: ific performance restrictions. Usability can be viewed as a part of ac-
with spee 1(1: deition to the accessibility literature. Despite divergent opinions

Cessflhtyl ionship between accessibility and usability, both must be taken into
on the rela

account when huilding web interfaces.

18



2.4 Adaptation to Promote Usability of Web In-

terfaces to People with Low Vision

Despite the rise of digital text in audio and braille formats, visual reading is
still significant. By increasing the typefaces, PLV can read digital documents,
which requires either enormous screens or screen magnifying technology [11]. Ad-
ditionally, they move closer to the screen, combining physical modifications with
technical ones. PLV still need improved tools for enhancing their vision despite
advancements in assistive technology [10]. The PLV population does, however,
have the special quality of being diverse, which is challenging in HCI. To deal with
variability and assure the usability and accessibility of interactive systems, user
interface adaptation seems reasonable. User-invoked adaptation (adaptability)
and automatic adaptation (adaptivity) are the two basic categories of interactive
system adaptation strategies. An adaptable system’s users can alter the system’s
characteristics (via an adaptation mechanism). The system comes with a num-
ber of different alternate display and interaction elements that users can select
from. As a result, adaptation is established within the design process. On the
other hand, adaptivity refers to the interface’s capacity to continuously gather
information about the user, the usage context, etc. and use that knowledge to
further modify itself to better suit the updated interaction requirements. An
adaptive system dynamically alters its features at runtime based on assumptions
about the user’s current usage. The route of adaptation was followed by many
academics, professionals, and regulators who were particularly interested in PLV.
Tan et al. created a method for developing an adaptive and flexible system that
provides accessible graphic online information for people with visual impairment
in accordance with their profles and preferences. Bigham developed a piece of
software that automatically enlarges web interfaces with the fewest possible side
offects. Another area of research focuses on web adaption methods [14]. In their
2015 paper, Moreno €t al. looked into and evaluated personalized interfaces for
PLV. They found that in a setting that comprised both adapted and non-adapted
s two assistive technologies (browser zoom and screen magnif-

Web pages as We].l a .
the advantages of certain adaptation procedures depend on the type of

cation), e
) In fact, adaptability is extremely common in

assistive technology being used.
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well-liked web-based solutions. PLV-specific websites provide user interfaces that
can be modified with features like font magnification and color customization.].
1Visit https://www.afb.org to view this page. There is a reading mode in cer-
tain widely used web browsers (such Mozilla Firefox and Safari). Such systems
take the content of a web page as input and alter its presentation (for example,
linearize it in one column), structure (for example, filter out some content (for
example, buttons, ads, background images), and styling options (for example,
fonts, colors), as well as adding a read-aloud feature. Modern user agents, which
offer some features to assist individuals with impairments and target wide and di-
verse audiences, are now communicating accessibility in the cloud. For Instance,
Microsoft developed the Immersive Reader to help kids who have trouble reading
due to dyslexia or eye problems. To meet PLV criteria, it is very straightfdrward
to change font properties such size, color, and contrast [13, 14]. Helperbird, Sna-
pandRead, ReadandWrite, and Mercury Reader are a few products in this sector

that promote universal access.

2.5 Adaptation of web pages for people with low
vision
This study proposes a framework for creating user interface elements that are
flexible for users with vision impairments. By creating a toolkit that facilitates
the runtime customization of web components to suit the needs and preferences of
1 . .

Je with vision impairments, the authors address the issue of universal access

people

to digital technology- By capturing and examining user inputs and behavior, the
o digi

ntended to automatically adapt the interface to user preferences

framework 15 1 d B f the user-customizabl i
' _ Because of the - able user in-
) ir expected purpose
depending on the

ts, the web is more accessible to a wider range of end users.
terface (UI) compOonents,
Th odular components were used by the authors to create a prototype,
ese 1M

ted for effectiveness. Participants in the evaluation, which

. then tes . .
which they g a vision impairment, regarded the functionality offered by

) jmulatin . ) )
included s  options menu to be helpful because it made it easier for them to

. accessibilit _ o .
the ace ific website items. The findings demonstrate that an adaptive user
: TNE C 258
observe specl
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interface offers important advantages in a number of crucial W3C accessibility

domains, such as navigation, readability, and usability.

The study recognizes the drawback of not include actual vision-impaired users
and proposes future work to include a variety of vision-impaired participants
to incorporate their opinions for a more thorough understanding. The authors
add that it would be insightful to compare task completion between actual and

simulated user groups.

In order to enable universal access for a variety of end users, the study empha-
sizes the significance of flexible user interfaces. According to the authors, varied
users include those who have cognitive or visual impairments, older people, and
people from a variety of socioeconomic and cultural backgrounds. The framework
provided in this paper can be used to create flexible user interfaces for a variety
of users, increasing accessibility and inclusivity of digital technology.

In summary, this research offers an important addition to the fields of adaptive
user interfaces and human-computer interaction. For various end users, more
accessible and inclusive digital technology can be created using the methodology
established in this study. The study also emphasizes the necessity for additional
studies with actual visually impaired people in order to better comprehend their

perspectives on utilizing adaptive user interfaces.

2.6 Considering accessibility and usability together

The transposition of all visual information does not, therefore, appear to be a
suitable strategy for ensuring usability for blind people. In spite of the fact that
they adhere to accessibility standards, websites are not always useable by them.
Implementing the WCAG only addresses 50 % of accessibility issues. In addition,
some issues that visually impaired users encountered could not be resolved by the
WCAG. In fact, only 19 % of the problems examined were averted by the WCAG,
although this 19 % included the most common accessibility issues. However, these
authors emphasize the need of eliminating the need for these coping mechanisms,
which are behavioral indicators of problematic conditions. Normative accessibility

encourages the inspection-based evaluation of interfaces. However, the accessibil-
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ity issues discovered during an audit of the HTML code’s compliance do not
match the issues that users really face. In addition, the evaluation of interfaces is
significantly influenced by the amount of competence and subjectivity of the as-
sessors. The standards are in fact fairly broad in order to be relevant in a variety
of situations, which helps designers, developers, and web editors interpret them

especially given how frequently delays put them under pressure. Highlighting
the WCAG’s limitations. First of all, these criteria are still arbitrary. Depend-
ing on the designer and the situation, they can be understood in a number of
different ways. Second, it may be challenging to comprehend and apply these
rules in a specific circumstance. Designers typically lack the knowledge necessary

to determine the best course of action since they are unaware of the needs or

potential issues that consumers may be experiencing. Thirdly, these standards

continue to follow a logic of interface modification that was originally designed

for sighted people. In the end, comprehension of these standards depends on a
certain amount of familiarity with and understanding of accessibility difficulties

[15]. Therefore, normative accessibility may result in an incorrect assessment of

a, website’s accessibility, and it encourages designers to place more emphasis on

meeting standards for providing access to visual information than on Ul usability
for those who are blind. Access to website material alone does not suffice, though

Web interfaces should meet the three usab
o that blind users may accomplish their objectives. In

ility requirements of effectiveness, ef-

ficiency, and satisfaction 8
this regard, a list of fifteen web design standards to aid web designers in creating

websites that are both accessible and usable. They demonstrated how these cri-

navigation times and boost user happiness. As an alternative to the

teria shorten
user interface, has create
face. With this improved text user interface, users who are

tasks more quickly and with fewer mistakes, according

graphical d nine recommendations for designing an up-

graded text user inter

blind perform their search
Using this improved text user interface. Many tools have been

t end users or web designers. Some authors created tools for au-
automatically evaluating the accessibility of websites; sadly.

Jonger useful due to the inability to specify and update
e tool and their ineffectiveness on dynamic

to the results.
created to benefi

tomatically oF semi-

the most of them are no
the criteria without re-implementing th

pages. These problems are resolved by the accessibility evaluation tool MAUVE
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suggested. A more adaptable tool to guarantee users with particular needs or
preferences have access to a customised web experience [16]. In order to meet
web accessibility guidelines or the needs of blind users, other authors created au-
tomated transformation tools that dynamically change the content of web pages.
For example, non-visual web browsing can be made more usable using a variety of
techniques, such as segmentation, skimming and summarization, web automation,
etc.. Some technologies use a set of predetermined rules to transcode web pages.
Other programs convert web pages in accordance with the significance of page
fragments for blind users. Similar to this, Yesilada et al.’s program "DANTE"
was developed in 2007 and annotates web pages with semantic data to make their
transversal qualities obvious. Although efforts to increase web accessibility are
growing, there is still a dearth of knowledge about user demands, skills, and how
they engage with interfaces. Emphasized the need of having a solid understanding
of user requirements not just when designing tools and websites but also when
raising the bar for web accessibility. In order to ensure int‘erfa.ce usability, s;?e'c‘%ﬁ_
cally underlined the significance of knowing user WeP nav1ga.mt10n, t.he capabilities
and limitations of assistive technologies, and their interactions with these tech-
Other writers claimed that when adjustments are offered through a
user-centered design, interface usability for a specific demograph%c is conceivable.
centered design, also known as user sensitive inclusive design, attempts to

~OVi ich quality interaction by encouraging personalization. Emphasize the
provide e’ 9 lisation as a key component of the design process. These au-
value of persons y from the ground up, rather than as an afterthought.

nologies.

User-

sibilit
thors approach acces up o
. : thinking about web accessibility more
' wpoint, we promote
According to this vie

st a simple sensory translation and taking into account the en-

broadly thafol J erience of people with blindness with web pages in order to
tire interacm(;inetxfheir unique needs based on the use context, in the design of
take into i‘;’tion& Considering the con o . o e
- ~teristics (such as perceptual, cognitive, or physical ablhtles.or disabil-

and char acte.lls . rents (such as tasks users must complete, environmental
domain relCIU11;Ogical requirements (such as the availability of software and
tec 1;;(; performance requirements (such as success rate, navigation
). In light of this, we advocate integrating accessibility and

text of use, which includes users’ needs
assistive S

ities),
factors, etc.),
assistive agents),
time, satisfaction, €tC:
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usability into the design process to ensure that users who are blind can complete
their jobs and achieve their goals with a reasonable amount of time and effort.
Conducted a contextual inquiry with blind users to gather data regarding actual
web interaction. She developed a web navigation model for blind users that takes
into account their demands after analyzing comparisons between travel in the
virtual and real worlds. This study showed that the most crucial necessity for
blind users is to swiftly access the pertinent information, particularly by filtering
out extraneous and unnecessary information to get to the key information. By
providing the option to filter redundant and irrelevant information with the same
temporal and cognitive costs as a quick glance, information filtering ensures that
people with blindness and sighted people have the same usability. This is because
the goal of information filtering is not to provide people with blindness with the
same access to information as people with sight [11]. Through information fil-
tering, which removes extraneous information from the page, it transcodes web
pages. Our primary objective in writing this essay was to demonstrate the ad-
vantages of such a filtering of redundant and irrelevant information, particularly
the advantages in terms of cognitive burden. Several writers have characterized

dundant and irrelevant information and demonstrated how it raises cognitive
redundant a

load, as is shown in the next section.
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Chapter 3

Methods

3.1 Methods

3.1.1 Braille display

Research trends have been leaning toward human-computer interaction for a while

now, with communication between physically challenged individuals playing a sig-

nificant role. Physically People who are challenged, such as those who are blind

and deaf, often have a difficult time speaking to or interacting with others. Re-

cent technological advancements have been working to produce several skilled

approaches to 1mprove the communication processes of the visually impaired per-
sons [17]- People who are blind or visually handicapped always use the Braille

of various alphabets, numerals, symbols, etc. for reading and writ-

representation
ing. For more ovel 175 years, there has been no significant competition from any
on for this global standard system of reading

other form of written communicati
for the blind. Automatic teller machines, elevators, hospitals, menus, and many

other frequently overlooked locations all use braille technology. The blind read
ers in relief before the invention of Braille. With this approach, it was
llenging to read anything rapidly. However, a fifteen-year-old
aille created a complete sixty-three-character code in

regular lett
burdensome and cha

boy by the name of Louis Br
1824 in Paris, France, using cells consisting of six easily producible dots. Charles

Barbier, & French artillery commander, showed him a new code that directly influ-



enced him. The captain had created a system for messages conveyed in the dar

among the army that he named "night writing" [18]. He roughly atte e dalk
make it instantly available to the blind under the term of "sonograI})fhy " :;I()ite h-zo
doing so, he met Louis Braille, who expanded the concept into what ’is curan:ll;

the most popular reading technique for the blind.

This Body Braille system makes use of six different microvibrators. which
typically found in mobile phones. They have been altered so that visuall,y impai arj
people can read the Braille script using any part of their body surface p'Il‘l;
"Body-Braille" approach can be used by those who have sensitivities il.’l the;S*;
fingers, palms, ears, heads, abdomens, backs, arms, and legs. The arms and bacli

have the best Braille reaction, according to the study.

3.1.2 Font settings

Reading is necessary for full involvement in contemporary society, and as the
population ages, there will be a growing worry over the print accessibility of gov-
ernment papers. Reading print provides a significant problem while preparing
for and carrying out daily duties for the large population of people with vision
loss. According to Statistics Canada’s 2001 Participation and Activity Limita-
tion Survey (PALS), of the approximately 600,000 people in Canada who have
"seeing disabilities," the majority have low vision, and about 500,000 people need
accommodations 0 read newsprint, such as special lighting, large print, or mag-
nification [19]- According to census data from 2000, 2.4 million Americans had
impaired vision and an estimated 937,000 were blind (by U.S. standards) at the
age of 40 or older. Age-related macular degeneration (AMD), cataract, and glau-
coma were the main causes of blindness and impaired vision in persons in the
United States 40 years of age and older. According to the International Council

ort Visual Standards: Aspects and Ranges of Vision Loss

of Ophthalmology’s rep
e significantly helped by vision-enhancement aids and devices

when people can D
they have low vision. When detailed reporting on the ranges of vision loss is not

possible, the range for low vision should be less than 6/18 (0.3) (20/6), accord-
the report. Low vision has also been defined as the inability to recognize

ing to
r at a standard reading distance (40 cm, or about 16

faces or read & newspape
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inches), even while using the greatest corrective lenses. Even with the pr

magnification and illumination, many elderly persons have trouble read? .
ventional type, including medicine labels. For many people with impair (ling’ Cjon-
high magnification can diminish the extent of the usable field, and Ir)nanez \1181'01]’
the properties of fonts can cut down or even completely elin;inate the E:eztlfli

extra magnification. Legibility and reading acuity can be aftected by a variety of
factors, according to previous studies on the subject. This is true for both si li’lc 0d
readers and readers with low vision. These characteristics include leadin g(ti

space between lines of text), point size, the height of letters (x-height degned)e
the presence or absence of serifs, the width of strokes; kerning or inter, The s e,
cific properties of a typeface or variations between entire or unaltered fonts hapve-e
been investigated in order to determine the legibility and readability of fonts. The

adjustment of some parameters while maintaining consistency with others is
nec-

essary for research on the specific font traits, such as the employment of serifs
or

the width of the stroke. Alternately, studying entire fonts may be simple to
| | . . exe-
cute in practice, but 1t restricts the generalizability to particular traits. Becaus
. . . e
it can be difficult to determine if observed discrepancies in readability are due to

the size of the type, various lighting circumstances, or fundamentally different de

signs, the results of font evaluations may be tainted. The test material should be

carried out under nthreshold seeing conditions," which is a psychophysical acuity
measurement that establishes a threshold value at which the majority of subject
accurate, according to one concept of the legibility of print. Another
face designs perform when displayed at sizes that are far
one. One factor to take into account may be the

replies are
idea is how different type

er than the reader’s comfort z

larg
tion to the font design, which is sometimes referred to

reader’s comfort or attrac
The seeming con
y when one font design "A" is judged to be more legible than

"B" is found to be more readable than "A."

as "readability"- tradiction may be explained by the inconsistent

use of terminolog

another font design "B, " yet typeface
Reading speed and crucial print size are two other factors that are taken into

when evaluating a typeface’s legibility [19]. The smallest print size at
which people can read at their fastest reading speed is known as the crucial print
gize. This is & significant measurement since it shows the smallest magnification

needed for simple reading. The main goals of this review were to locate any re-

account
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search pertaining to the effective characteristics of typefaces for readers with 1
vision, to ascertain the existence of any standards or guidelines that are relatedot\:
such legibility, and to address the characteristics of French-language typefaces fi

readers with low vision. This review was conducted with an overview of researc?lli

and performance measures in mind. The latter was taken into account becaus
e

French has a number of accent marks that are not present in English, the typeface
employed can either make these accent marks more or less obvious, and Canada
where this research was conducted, is a recognized bilingual nation. Additionally,

studies on the legibility of drug labels were taken into account.

3.1.3 Color themes

The white cane continues to be the most common instrument employed for obsta.

cle detection in the challenging setting of day-to-day life for visually impaired/blind
people, provided that the encountered sites have been visited before and memo-
rized. They fully rely on other people to get them where they need to go in an
unfamiliar environment. Any system intended to enable autonomous navigation
must be able to recognize impediments in video streams showing extremely dy-

an environments[20]. In this study, we present and evaluate a reliable

]. t-O U.S T i i . ] 1

m for providing guidance and
door locations, and alerting them to the existence of static or

meters away. Our technology first recognizes both static and
deo streams. First, the multiscale Lucas-Kanade algo-

syste
both indoor and out
moving objects a few

ts in Vi

moving impedimen '
d track only a sub-grid of interest points. The RANSAC

rithm is used to pick an

method is then iteratively app
ackground motion. Using the related motion vectors, the outliers are

nally, the risk posed by the obstacles is calculated by
] based on their motion and proximity to the

lied to the set of matching keypoints to identify

camera,/b
combined into clusters. Fi
urgent or usua

categorizing them as
ted on difficult sequences for validation that had compli-

camera. We concentra
th high amplitude, and abrupt changes in the back-

cated motions, sometimes Wi
ground primarily brought on by the subject displacement. In the second stage,

we spoke gbout how t0 classify obstacles. The picture patches corresponding to
w separated into 128 8 x 8 pixel cells and shrunk

the detected ohstacles are no
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while maintaining aspect ratio [20]. Using a modification of the HoG (Histogr

of Oriented Gradients) descriptor, which captures the object structure fr(c))rg;ll Ein
surrounding regions, we extract an interest point from each cell. We then u1 )
the k-means clustering approach to create a visual codebook and map the pictuje
patches to the closest visual word. The novelty of a real-time application 1‘ulf
ning independently on a typical smartphone is found at the system level. In this
situation, our framework offers a cheap, unobtrusive, and straightforward blind

navigation method.

3.1.4 Screen readers

There has never been a greater or more dynamic opportunity for technology to
link people and offer a method of access to education, commerce, employment,
and entertainment. By removing obstacles and enhancing accessibility for people
with disabilities, communication technologies and new media promise to "revolu-
tionize our lives".Technology is frequently described as freeing since it eliminates
physical, social, and educational constraints on full participation in society. Tech-
nology is frequently perceived in very idealistic ways. It promises to free us from
the bonds of enslavement and give us a cutting-edge cure for disability. Dis-
abilities would merely disappear or become a minor distinction as a result of
technology developments. These presumptions have a strong undercurrent that
assistive technologies in particular ’level’ the playing field; yet, in our opinion,
technology and access are paradoxically related. On the one hand, disabled indi-
e access to educational opportunities than they did in the

viduals now have mor
past. Technology is become easier t0 use and obtain as it gets smaller, faster, and
cheaper. The technology divide is becoming more and more about the underly-

ing, deeper connotations of naccess" rather than how easy it is to use technology.

In other words, access encompasses mor
and the " ha,ve-nots." We propose a change in the discourse on access away from

of equity that qualify and contextualize technology-centered disparities

ies, values, languages, and perceptions of success

local and societal historl
jon in order to more fully capture the deeper meaningsof access.

te the fact that access and integration are often associated

e than the division between the "haves"

notions
within
and disproport
For instance, despi
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with technology, technology can also isolate people, resulting in particul
of social exclusion. These exclusions may be the outcome of forri 11 - typ -
procedures, such as the prescriptive technology matching that occjr’s IineChémcal
and secondary school settings when assistive technology is used to addreI;spl’:nc]lary
"impairments." But exclusion might also take a more subtle form. For ir;QJ : -
technology favours certain ways of being that are rooted in socia,l. cultur:,lancz
economic norms and are further solidified through the design, pr(; duction 7;;-

keting, and application of technology. In other words, technology is created i
in a

way that reflects presumptive notions of what is normal.

3.1.5 Smart guiding glasses

This research introduces & unique ETA (Electronic Travel Aids)-smart guidin
device in the form of a pair of spectacles for providing these people with g ’dg
uid-

ce effectively and safely in order to overcome the traveling problem for the

an
ew multi-sensor fusion-based obstacle-avoiding

visually impaired population. An
algorithm is developed that, in contrast to previous research, uses both the depth

sensor and the ultrasonic sensor to address the challenges of recognizing small
d transparent obstacles, such as French doors. Three different

impediments an
ted for those who are completely blind to help them

ral clues were crea
ho have poor vision, however, visual improvement that in-

corporates the traversable direction and uses AR (Augment Reality) technology

is used [21]- A prototype that consists of a set of display glasses and a num-
ensors has been created, and multiple users have tested its
According to the results of the investigation, smart

types of au
navigate. For those W

ber of inexpensive S

effectiveness and accuracy.
guiding glasses can significantly enhance a user’s indoor travel experience. Thus
)

it functions as & consumer item that enables those who are visually impaired to

travel securely.

3.1.6 Voice helpers

Artificial intelligence—powered software agents are known as "Virtual Assistants,"
being the first to gain widespread use. It was initially

with Apple Inc.’s Siri
made available 17 2011 and integrated info the iOS (iPhone operating system).
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Other noteworthy Virtual Assistants that have received support from rival dig-
ital behemoths to date include Alexa from Amazon Inc., Assistant from Google
Inc., and Cortana from Microsoft Corp. The information is presented on display
screens on "traditional" devices like computers, cellphones, and tablets, and data
is entered using keyboards or touchscreens. For elderly people with degenerative
eye and joint problems, these tasks might be challenging because they call for
adequate eyesight and manual dexterity. However, voice-driven "smart speakers"
that are supported by Virtual Assistants are able to get around these limita-
tions by depending on the users’ speech and hearing abilities. The first always-on
voice-controlled smart speaker powered by "Alexa" is the Amazon Echo. A se-
nior with visual impairment may benefit from using such a device to help with
daily activities. Users of the Internet can listen to audio books, music, radio sta-
tions, and the news [22]. They may also use voice commands to check the time,
set timers and alarms, organize personal calendars, do fact-finding searches, and
conduct online shopping. Installed’smart” household appliances allow for remote
t of the thermostat and lighting. For the first time, someone with

managemen
w vision and no prior computer knowledge can use such cutting-edge devices

lo
just by talking to them. The extremely elderly and those who are socially iso-
lated face a higher risk of vision-related quality of life degradation, therefore these
helpful techniques do confront considerable obstacles to adoption in this elderly
cohort. Who also happen to be the older population group least likely to use
the Internet and possibly least able to acquire such gadgets and home broadband
nections. Furthermore, such gadgets might not be useful for senior people who

con
hearing or speech impairment, such as those caused by cerebrovascular

also have
accidents. At the moment, several basic operations-like removing things from a

shopping list on the Alexa-cannot be voice-controlled and still require a display

screen. These always-
i bout potential privacy invasions. .
have raised concerns & p privacy us. In the years to come, we

hcare providers will undoubtedly confront an increasing number of tech-
Will these voice-activated smart speakers

on, Internet-connected items with microphone capabilities

as healt
ically competent older patients.

nolog
cal wellbeing of elderly persons with visual impairment and

improve the psychologi
help them g0 about th
undoubtedly be require

eir daily lives? Perhaps; additional real-world studies will

d to assess their effectiveness. In order to fully benefit from
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this technology, technology companies, healthcare services, and patient support
groups must all optimize pricing and functionality to make them more affordable

and user-friendly to this demographic.
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Chapter 4

Experiment and results

4.1 Experiment

Participants for my evaluation were chosen by me from a computer science class.
I assigned each participant, and I led an evaluation session.

This tool was designed with those with low vision and color blindness in mind.
However, because there weren’t any visually impaired kids there, I used color
filter plugins to mimic color blindness for them. In total, fourteen people took
part in the evaluation. The distribution of individuals and the simulated type of
vision impairment is shown in Table 4.1. Personas were given to each participant
in order to gauge how accessible our prototype adaptive application was. The
personas differed in terms of their type of color blindness and their degree of
normal and shortsightedness because this program serves a variety of color blind
users. A Google Chrome color vision simulator called Colorblindly was added to
the web browser to help with personas. This allowed the participant to view the
websites just as their persona would. Based on the heuristic evaluation method,
a questionnaire was created for the evaluation. This was chosen as the testing
technique for this study because it aids in identifying usability and accessibility
issues with UI designs. The chosen heuristics comply with the W3C accessibility

recommendations.



Type of Colour Blindness Type of Partial Sightedness Participants
Normal Normal 4
Deuteranopia Normal 4
Protanopia Normal 2
Tritanopia Normal 2
Monochromacy Normal g
Normal Short Sighted 4
Deuteranopia Short Sighted 4

Table 4.1: Summary of Personas Participants Simulated

4.2 Results

The users of the rebuilt adaptive Google website thought it was substantially more
accessible than the initial website for practically all of the metrics that we used in
our heuristic evaluations. All vision impairment guidelines from the W3C. Low
line spacing, line length, and letter spacing scores may be the result of unintended
consequences of the Flutter settings. For instance, increasing the font size will
result in wider lines, while enabling the dyslexia-friendly font will result in wider
letters. To better understand the root of the problem, additional testing with

more users is required for the scores for capitalization, hyphenation, justification,

margin, and borders.

4.2.1 Contrast

The ability for a user to change the colors of website parts makes it easier to
tell apart elements by color. Users had the option of selecting their own color
schemes or established colour blind friendly themes. The initial Google website
performed poorly, as shown by the results of Figure 4.1, which have a mode value
of 1. This was true for all respondents, as 70 % gave the comparison a 1 or a 2. In
contrast, our adaptive version of Google did better than the original on the basis
of contrast, receiving a rating of 5 from about 80 % of respondents. This showed
ptive interface was quite successful in enabling users to change the

that the ada

background and text colors to enhance contrast.
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Figure 4.1: Participant responses evaluating Contrast

4.2.2 Differentiate without Color

A fundamental W3C Accessibility recommendation is the ability to communicate
ideas, denote actions, or distinguish specific visual components without relying on
color. The original Google website fared satisfactorily when asked if "colour is not,
the only visual means of conveying information, indicating an action, prompting
a response, or distinguishing a visual element". According to Figure 3, 3 and 4
garnered the most responses, accounting for a combined 42.9 %. Its performance
in this category was somewhat above average, demonstrating that it did not rely
entirely on color to convey information. Results, however, show that adaptable
Google fared better than the original, with 64.3 % giving it a 5, and 36.7 % giving

it a 4.
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Figure 4.2: Participant responses evaluating Contrast



4.2.3 Text size

Users of my app will be able to adjust the font size of the on-screen text without
zooming in or out using the menu. The ability to "change the text size of text,
without zooming the entire interface" was assessed by participants. The results
were significantly different, as seen in Figure 4.3. 78.6 % of the participants gave
the performance of the original Google website a negative rating. The converse

was true for our customizable version, which received a 5.9 rating from 78.6 % of
users.
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Figure 4.3: Participant responses evaluating Contrast
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Chapter 5

Conclusion and Discussion

5.1 Conclusion

I set out on an interesting and instructive trip to study the difficulties that people
with visual impairments encounter in their day-to-day digital encounters through-
out the course of this research. The investigation of the different problems these
people ran into has highlighted the significance of web accessibility and the part

that UI/UX design solutions can play in improving their online experiences.

It has been a wonderful and enlightening experience to do this research. Through
5 thorough analysis of the literature, user-centered assessments, and experimental
investigations, I was better able to grasp the unique challenges faced by people
who are visually impaired as well as potential solutions that might greatly enhance

their digital interactions.

The tremendous influence that little design changes can have on improving
online accessibility is one of this study’s main results. I found that adjusting
the contrast, font size, and colors can significantly improve the accessibility and
reading of web material for those with visual impairments through trials. We can
design more inclusive digital experiences and lessen the difficulties this user group

has on a regular basis by taking their particular requirements and preferences into

account.

Additionally, this research has emphasized the significance of empathy and user-
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centered design in meeting the requirements of people who are visually i ir

We can develop solutions that genuinely meet their needs by activel y 1:1 pallfed'
them in the design process, hearing their input, and taking their viey N .egra"omg
consideration. It is impossible to stress the importance of working ':ZZZ’:E: Z:CZ

co- : : : _
o-creating with this user group because their viewpoints have been crucial in

building powerful design strategies.

The findings of this study highlight the necessity of spreading awareness of
and putting accessible design principles into practice across digital platformsSSV\(;
can create a more accessible digital environment that puts the needs of ;:o le
with visual impairments first by highlighting the value of contrast, font sizz pde
color choices. These results can be used as the foundation for po’licies and) sing-

gestions that organizations, designers, and developers ean use to make the w b
e

more accessible.

In conclusion, this research has been a fascinating and enjoyable investigati
of the difficulties that people with visual impairments encounter while interict;zn
with technology. The basis for building more inclusive digital experiences is laii
by the identification of design changes that can dramatically improve web acce
sibility. The lives of visually impaired people can be improved by incorpora‘cir;S _
these discoveries into design methodologies, allowing them to move around thi
digital world more easily and independently. To create a digital environment that

is accessible to all, let’s continue to put accessibility first, encourage empathy, and

use inclusive design principles.

5.2 Future works and discussion

The study that was done for this thesis has revealed important information on
how UI/UX design solutions might increase web accessibility for people with visual

ments. The results have brought attention to how important contrast, text

impair
ions are for improving their digital experiences. There are

size, and color select

various areas for additional research and potential breakthroughs in this field

based on these findings.
ation of a software program that enables users to alter and customise

The cre
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their web a ibili oq
Lo tclfizsj;l;;zz nrslettmgs is o.ne pf)tential direction for future work. With
contrast settings, letter ;ipeople with visual impairments may readily al.ter :h
and preferences. ’Usersv CalZeS, .and color schemes to suit their own requireme te
- oross mumerous websit 1 enjoy ai cuétomized and optimized digital experi -
websites and applications by automating the adaption Ii'or:zzce
S.

Collaborati i .

thi ration with people who are visually impaired is essential wh
1is soft.ware. You can utilize user-centered design approache vhen creating
groups, interviews, and usability testing, to make sure the soft s, such as focus
ware satisfies the

user group’s wide range of needs. The
. program must be im :
proved with the hel
p

demands.
The software’s adaptive skills can also be improved by usin hi
v e 1 s . n
(ML) and artificial intelligence (AI) methods. The softwafe cl o le-zarn-
adapt and change the online accessibility settings in real-time b an effectively
. . e 1Ml

preferences, browsiig behavior, and contextual data. The user e};(pxémmmg user

’ erience can be

greatly enhanced by this dynamic adaptability, which can also lessen the need f
e need for

manual adjustment.
y, extending the research’s purview to examine additional facets of
cets o

tion for future investigation. While contrast

ing

Additionall
sibility is @ crucial direc
font size, and color selection were the main topics of my thesis, there are oth

) re other

clements that affect pow usable a website is for those with visual impairment
. ents.

Investigating the efficacy of alternate design components including auditory ¢
_ ues
voice interfaces, and haptic feedback can offer more information about how t7
0

putting gecessible design ideas into practice. The incorporation of
Jes from the very beginning of online development can
knowledge of the value of web accessibility and by

hip can encourage the development

web acces

that are more inclusive.

Collabora

essential for
esign princip
increasing
sources. This partners
d software, enabling people with visual impairments

inclusive d
be encouraged by

offering instructional re

friendly websites a1l

ate and engage with digital information.

of user-
to smoothly navig
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In conclusion, future work in this area will focus on creating software that
can be customized so that users can change web accessibility settings to suit
their own requirements and preferences. The software’s ability to adapt can be
improved by integrating Al and ML algorithms, giving users a more tailored
and optimized experience. The objective of developing a fully inclusive digital
environment can also be advanced by investigating other facets of web accessibility
and encouraging collaboration with stakeholders. We can help create a more
inclusive and accessible digital environment for people with visual impairments

by continuing to put research, innovation, and cooperation first.
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