CHAPTER 1

INTRODUCTION Y'
1.1 Introduction Z

In recent years, patient simulators have emer owerfw medical

L ]
education, offering students a controlled and realistiGxenvironment to vilopds).ﬁzﬁcal
skills and decision-making abilities. However, a significant gape Ists ophd?almology

training, where patient simulators are underutlzed, Mrly ingthe” context of

diagnosing eye dis-abilities (Nguyen @
critical gap by focusing on the developmen mﬁ ator tailored specifically
A
for ophthalmology training, with a primary emphasis nenhé@ing the diagnosis of eye
‘&

disabilities. ~

The significanc of'this resgarch Iii:s 6“8 potential to revolutionize
ophthalmology training byrid ing& stiﬁ'{g)hp in patient simulation. By offering
studentsarealist& ga I leakning e@'ence, this innovative patient simulator

e
has the pote@?& enharice gr!osﬁcgﬁ}kills significantly (Wilson et al., 2017;

Borgers%%ml&?. bﬂv , i@’vides insights into the challenges of developing
4

and accessing patient simulatorsJQ%-E)ecialized medical fields (Chou et al., 2017).

;NBeyond its immediate%pact on medical education, this research opens doors
u

ch s to address this

ture investigations into the broader applications of advanced patient simulation
Ohnologies. It encourages exploration of similar innovations in other medical
specialties and the continued development of enhanced educational tools to prepare the

next generation of healthcare providers effectively. It also enables the simulation of
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various visual impairments and their effects on daily activities and quality %\ones
et al., 2020). Furthermore, it facilitates the integration of novel imaginm%elities and
surgical techniques into ophthalmology training (Maloca et al., 2018).

The development and evaluation of this patient sim Mophthalmology

training promise to be a breakthrough, offering students a -formative educational

experience while ultimately contributing to im-proved patient c eNdeld of eye

disabilities. ‘é J | _SY'
b \,‘T



1.2 Problem Statement Y*
Eye disabilities are impairments that affect one’s ability to see clearl m orm

visual tasks. According to the World Health Organization (WHO), th e about 2.2
billion people globally who have a vision impairment or blindness, at least 1

billion have a vision impairment that could have been preverw has yet to be
addressed (WHO, 2019). Vision impairment poses an{enormous i;lobal financial
burden, with the annual global costs of productivit S assoCiated vith vision
23
impairment estimated to be US$ 411 billion (WH 19). Vision i piirn@;\g;lso
affects the quality of life and well-being of individtals and their f |I|es,x@s well as
\ N
their access to education, employment, health carejand _soct rvices(\MHO, 2019).

Ophthalmology is the branch o@e t h th&?e and its diseases.
n

Ophthalmologists are trained to diagnose and WTO ’ede conditions, such as

cataracts, glaucoma, macular degen n, and di qic re@athy, which are among

S
2

the leading causes of visionNa ”T indneé"worldwide (WHO, 2019).

N
However, ophthalmol tralz'ng ;jeng@;e to the limited availability of

can
. & ¢ _ :
ost and complexity of equipment, and

e, 8 ich €5

the ethical and s issue in %cing on real patients (Flanagan & De

N, Sl (O |
Souza, 2018)(37 ore, ther a naéjﬂ)for alternative methods of ophthalmology
educatio &55 prylibe)zea sti%\nd effective learning experience for students.
ag) s
r

S ent years, patien %ﬁtjlation has evolved as an indispensable tool in
N

;Meducation and research, offering a safe and controlled environment for training

patients with different eye disa

assessment. However, as the demand for more realistic and immersive training

periences grows, there remains a need to enhance current patient simulation
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methodologies and technologies. These enhancements should encompass cultti
advancements that align with contemporary medical practices, ensurin@}ﬂure
healthcare professionals are thoroughly prepared for the complexities cﬂ‘*‘cal care.
The integration of advanced technologies such as mixedw (XR) and
artificial intelligence (Al) into patient simulation holds tremendous promise for
revolutionizing medical education and research. These tec &::ar provide highly
realistic and customizable scenarios, dynamic patient res es, and Mbisticated
mentation of XR &ﬁd}‘g:l in
patient simulation necessitates comprehensiv % pma@cfforts to

rios, @%;ptability of
f t@echnologies into

diagnostic challenges. Nevertheless, the successful i

Al-driven patient behaviours, and th

existing curricula. Developing a p%simulat\'or%p

several challenges, such as mo%(ealis?lc eyerdi abisgc')scenarios based on real-
world patient data and cl@uid sig@ser-friendly interfaces that
00

llj. s
simulate different dia% Is } te ;ﬂqu'eb' and evaluating the simulator’s

effectiveness and ility |n|| ng stgm diagnostic skills and satisfaction
ou

h@ology training poses
N,

Flanagan & D 201 &
( g C

¢

This wims 0 ad sftr'cjaap by developing and evaluating a patient
NN
simulat% hthalfn jrainin&%at focuses on the diagnosis of eye disabilities.

The&t simulator incorpo@ real-world patient data and generates realistic eye

N

scenarios for students to practice diagnostic skills.



1.3

a)

b)

c)

Research Questions Y'
This research attempts to answer the following questions: \

What are the technical challenges and solutions for develm; patient

simulator for ophthalmology training that uses real-world t data and

generates realistic eye disability scenarios? V
How can algorithm techniques be applied to hge trlle realism and
effectiveness of a patient simulator for ophtha y tr 'nWocuses on
o
the diagnosis of eye disabilities? ’ Q}
How can user interface design be used optimizing the us@rllty and
N

confidentiality of a patient sim% for _ophtha ololgg'.aining that

inf&sﬂation data?




1.4  Objectives Y'

The research aims to achieve the following objectives: %
a) To identify and analyse the technical challenges and solutions ﬂ!&eloping a
patient simulator for ophthalmology training that uses real- d patient data
and generates realistic eye disability scenarios. V

b) To apply algorithm techniques to enhance the re gd efrectiveness of a

X5,

patient simulator for ophthalmology training that Ses 0 tw'sis of eye
h

Y'
disabilities. ¢ | S
c) To design and test user interface m optimizi e usability and

confidentiality of a patient si tor, :for oth molo&r.aining that
incorporates different diagnos(wand protec r inf@tﬁtion data.



1.5

Scope Y’

This research aims to develop and assess a patient si \& for
ophthalmology training with a specific focus on enhancing the Gléwsis of eye
disabilities through the application of computer science methodsfand techniques.

The patient simulator will leverage real-world patient data“o create lifelike

scenarios that enable students to hone their d S sl~lills effectively.

alysi b%‘mgdhe patient
N
simulator and conventional ophthalmolc@ing appro es‘ g@ating
students' diagnostic proficiency and o?g ati% ile Qr?ﬁring the
utmost confidentiality of all user data, It's"imp note@g{his research
will not delve into other aspec\%pahalmolog cat@%uch as treatment
procedures, surgical tech@j, or eMT iderations. The study's
N

limitations will be con‘%pon ﬁe avdi ilitéa?j quality of patient data,
\1 imulate

disability scenarios, as well

the authenticity and%b_ y o’ S
as the practical cessibility o thé p'sb‘nt simulator.
4 &

Additionally, this study will include a comparati




1.6 Thesis Structure Y'

Chapter 1 introduces the project topic and the rationale for cho@ Th

D

chapter includes the objectives, problem statement and expected s of the
project. It also highlights the scope, significance and limitations of tmct.
Chapter 2 reviews the existing literature and programs related to simulation
systems for eye disability diagnosis. The chapter criticall r‘kt;t'ue strengths and
weaknesses of the current approaches and identifies théygaps dw‘nities for
improvement. The chapter also explains the meth gy, criteri nd p_&ééss of
conducting the systematic literature review. 4 %

velop e proposed

Chapter 3 describes the chosen 0 ogyuﬁfor

system. The development of the sy alves seve has@quch as literature

review, system analysis, system and p \rﬂ%ce t 'mwg The chapter also

discusses the tools and techno%ed for dev oplngkf}e system, such as desktop

console.

Jﬁ’

Chapter 4 pres% S|gn rld i I |+1 n of the Eye Simulation Game.
The chapter explai e systeln ectur features through various diagrams,
such as system @ gra sequence diagram.

Cha hport th i{g f e evaluation conducted on the educational
game di{é%'
the A

for learning abou@é disability diagnosis. The chapter describes the

The" n | Ived 51 participants who were potential users of

e n methods, instruments and data analysis techniques used. The chapter also

d sses the results and implications of the evaluation.
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Chapter 6 concludes the project by summarizing the main contri

limitations and recommendations of the study. The chapter reflects on hm@o]ect

achieved its objectives and addressed the research problem. The chap suggests

some directions for future research and development in this area. ?



