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31  Overview '
This chapter describes the chosen metho %for the dev prwerhk)&- the

proposed system. The development of the system invalyes se\‘pra pr esseswmlch will

be carried out in several stages. Stages mvolved |eve t "(')'bjectlves by

reviewing the literature, conducting sma is,  d gnigghe systems and

performance testing. The tools bein sedln e&?m im&ation system will also
@

be described within this chapter. ? Aj
c,} L}' S
3.2  Research Workflo \" ‘.C)U

The reseN) fl l|s t er of a distinct set of activities, actions,

tasks and wo@mctl of t yelral oposed systems. Each stage consists of a

number ses injachieving E?\sobjectlves of this proposed system. Figure 3.1

ig,

|IIustr§ research workflo‘-) r the whole development of this proposed system
\

ing some of the various operations during pre-processing from a study. Table 3.1

WS the research objectives with process, output and method.
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Table 3. 1 Research Objectives

Problem Objectives Processes Output ethod
Statement A
What are the | To identify and | Define research Litenv To analyse
technical analyse the technical | problems, rew and | existing
challenges and | challenges and | objectives Iys'.s of | simulation
solutions for | solutions for | the scopes:. r aw
@
developing a | developing a patient ? ’ _{:)Qr
patient  simulator | simulator for St 4 ty{ \’Y‘
for ophthalmology | ophthalmology z Uflmes ;‘ g
training that uses | training that e ) nework Xt O
real-world patient | real-world %nt its:\__\on%o <;\
data and generates | data and tes |1 q o
\ « towards Aé}-
realistic eye | realistic Ve Ncatiore
disability abilityscenarios. ( Q
_ S “40
scenarios? QO

s

s
R

\
N
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&
S
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How can algorithm | To apply  and | Design and | Medical

techniques be | evaluate algorithm | develop the | simulatio evelopment
applied to enhance | techniques to | system and user Iearniﬂ@\ agile

the realism and | enhance the realism | interface. gamc&asmop
effectiveness of a | and effectiveness of M

atient simulator | a patient simulator ]
P P Implementati '

for ophthalmology | for  ophthalmology ‘\d'

NS
training that | training that focuses é J ’ _{‘)\
4
¥

focuses on the | on the diagnosis of Y. \
N

diagnosis of eye | eye disabilities. 0‘ i g
disabilities? 6‘
ENP/S
N

" &

J 5
O
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f' X
S
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S
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How can user | To design and test | Test the result | Evaluation of rimental
interface  design | user interface and | given by | the systen‘ﬁier

and user | user experience | comparing it A

experience evaluation methods | with the other T

evaluation to optimize the | games \/

methods be used to | usability and '

optimize the | accessibility of a .\d
X
N

usability and | patient simulator for é J ' _{'3
4
¥

accessibility of a | ophthalmology T \
[

patient  simulator | training that 0‘ I {\T
for ophthalmology | incorporates é
training that | different diaﬁpsic >\71 :\

b
incorporates tools an@es.\%} q A<’?}-
different d
diagnostic  tools %Y.. ’ [ Q

’
&

s
and techniques? l \
321 D search Pragbléms ectives and Scopes.
Q'% "D‘)fn >

the develepment of\'the proposed system, problem identification of the
N

existing method is carried out by interviewing the lecturer and checking the existing

ion game system. Based on the defined problem, the objectives of this research

ong with its scope are determined.
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3.2.2 Study The Type Of Games Gameplay And Interface Y'

The type of simulation games and interface are identified and @} The
related papers or journals are included in the literature review. The nﬂ%ormaﬂon
that is being searched is how a interface in desktop console work an(mffectiveness
of the games towards education. The games interface and gameplay*has been develop
based on existing simulator education features, strengths akn'asses. The final

outcome decided by the best approaches and algorithms to bWented in

'S
developing the system. é | _\(}
’ <

N S -
3.2.3 Design and Develop the Sys User InterfaCe O<<
In design and develop the uﬁﬂerface a\m\Wn

tools have been used as shows %2 ] Q
N Aj L



Tools/ Software

Table 3. 2 Software Development Tools
Description c

4

Unity

-

It is the world's first game-develq%t device.

Unity provides multi-platform appwl'ms designed

to build 2D and 3D sports. De ers use this to
create lots of easy an Iasi games. Unity

already has a larg munity Wwith engaging

@ \Y-
range of guides an rials.
S5
4
>

N

1

Microsoft Visual Studio

An integrated d eloaﬁne ‘n\/iror@(lDE)from

Mic\so is use uildémputer systems,
W%S, d%%ft ape’~ web utilities and

phorﬁ appl atioqgf.:} Visual Studio uses
icI%Zt‘méé‘r/eation platforms including

ws API, k@vosoft Silverlight and Windows
ati

ndation. The code can be both
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3.3 Design

The design of the simulation game has undergone a thorough development
process, consisting of six distinct phases. These phases have been craftéd‘imaccordance
with the principles of the agile methodology, ensuring a well-structured system and
minimizing the occurrence of any errors during the development stages.

Phase 3
Phase 1 Phase 2

System ] System Features
) Design Interface
Planning Development

Phase 4 Phase 5 Phase 6

System Software

Final Review
Testing Deployment

Figure 311 Phase Diagram
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3.3.1 System Planning Yv

The planning phase for the patient simulator developed in Unity mv@}veral
key steps. First, the system setup phase focuses on installing the necess gram and
software components, creating directories, extracting files, andeuring the
operating system to align with the current version. It is imp W ensure that the
Unity version used is up to date to ensure compatibility wi k;t 'iesktop version.

Next, the collection and prioritization of method tech 'cwﬁnents for

s form|the islof@game
fquKe’d men,b?ools like

the patient simulator software are vital. These require

design documentation, providing a clear refer

user stories, epics, themes, or features can m yeob\o deseribe théequirements in

a concise and comprehensive manner. \) é
During this phase, the releegjrategy I WII p@ﬁned, determining the

N
frequency of delivering work\é/are .uToé?uch as release plans or
roadmaps are utilized to }Dn

ic ision :.and expectations to the users
effectively. The first s% en pl"led }sble@ig a subset of requirements from
the product backl euﬂcai ed tghe patient simulator. This subset of
requirements |s osefrbas at ca ~‘&’feasibly completed within a fixed time

frame, typ|§ gin fr tJ 3(v_\5 ks. Clear criteria, such as sprint goals or

ne, afe Phed*é\defme the successful completion of each sprint,

ens e development pro s smoothly for the patient simulator in Unity.
K
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3.3.2 Design Interface Y’

The design phase within the context of agile software devel@is a
collaborative and iterative approach that employs various methods and develop
a product focused on user satisfaction. This phase encompasses sevendistinct stages,

including understanding the problem, conducting research, sketchifng and designing.

Throughout each stage, a range of techniques and tools on'd to define the

problem statement, explore potential solutions, and a thej re rle design

process continues in cycles until the final product ali ith the user’ e‘s @‘Sfils
4 b &

their expectations.
NI
\T 9 &
NS

3.3.2.1 Understand (') \Y ,‘\'\
S
The patient simulator aim? to ess<§?pecific problem, which
involves providing medicalﬁm~ WT realistic a ure environment to enhance
their skills. The need ectations of he'usa'are carefully considered in the
4 $ &
development process? thisthis \e&persﬁlepresenting various types of medical
students and instructers ar to @/ a deeper understanding of the target
¢ J (,r)
audience. iopally, fus ur{eybae crafted to visually illustrate the users'
S
interacti th 1, depieting the sequential steps, actions, emotions, and
tou ts they experience t@hout their engagement with the simulator.

N
N



3.3.2.2 Sketch Yv

A multitude of ideas and concepts are generated for the patleﬁ%hlator

product, exploring various potential scenarios and cases that can b ted. The

fundamental structure and progression of the product are also outll , capturing the

*‘l

user's journey from beginning to end. This process involves cr yboards which
consist of a series of drawings or visuals illustrating ho il i teract with the
product in specific contexts or scenarios. By visua the ew through

for almo o'np_&él%swe

sketches and storyboards, creativity is stimulated, all
understanding of the product's potential and fo

As an essential part of our product W
use case diagram to provide a clea Qw of ho

e p@ eye simulation

diagnosis software will be utilized ifferent scena V T @T’agram showcases the
various actors and their mteract%r the %/ste hlzQ g the key functionalities
and objectives of the software. T thur to no

o Patient: % ary ng %?f} go e, the patient, interacts with the

t&() S|mulzi ent ey d|t|ons and undergo diagnosis.
i@

&%m. Wf\e m&se{_‘;n)compasses the software's core functionality,

cludihg._si Iatlngé\varlous eye conditions, providing diagnostic

& 'S
A results, and ma@ﬁing patient records.




Use cases are depicted by the ellipses, connecting actors with wﬂt
interactions or functionalities. This diagram serves as a visual aid to den@e the
various ways in which our software will be employed within the heaﬂ& context,
ensuring a comprehensive understanding of its utility and potential bm.

By combining sketches, storyboards, and use case im, we not only
stimulate creativity but also create a robust foundation fo e ping' our patient eye
simulation diagnosis software, aligning it with the needs, and XM& of both

| | | N N
patients and medical professionals. This holistic ch tof pr tldﬁm will

undoubtedly contribute to the success of our in i s% \Y
NV {\T
O W
3.3.2.3 Design Cf) >\YT ,<\
Prototypes of the patien%tor rﬁ'oduc re digap'ed, encompassing both
low-fidelity and high-fid '\!pres[nﬁ.}f@elity prototypes, such as

wireframes, are constr epict the lay tdnd@igation structure of the product's
4 ¢ &
interface. Wirefr@ve i? ic d%aﬂws illustrating the arrangement and
connections of \w inter 'ents.(l;ﬁ.lontrast, high-fidelity prototypes, known
¢
heate to sh cd;e @Risual design and branding of the product.

*' NN
Mocku e Static ifh Pat exsaolify the intended appearance of the interface,
X

as mockups

including, aspects such as col@énts, icons, and images. The design stage is pivotal

i \ng both the visual aesthetics and functional characteristics of the product,

@ ling a clearer understanding of its overall look and operation.
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3.3.2.4 Prototype

Functional iterations of the patient simulator product are develop@wing
for real user testing. Tools like Figma or Adobe XD are utilized to con interactive
prototypes, which simulate the product's functionality across variolg scenarios and
cases. These clickable prototypes provide dynamic models th Musers to interact
with the product as if it were fully operational. Users ca Yt:t'rough different
screens, input text, click on buttons, and perform other aetions r pw‘e of real-
world usage. The prototype stage serves the pur f showcasi tﬁe _é-ggl:ct's

behaviour in response to user interactions, facilitating va uabl ack.and insights

for further refinement. %V 0\ (ﬁ%v
O

\ ik
A
a S
3.3.3 System Features Develo 9 6
During this stage, t@pm’nﬁ{cfg}mes takes place in short time
intervals known as Spl’%l ratior'l's t

i aII§/ Ia%g 1-3 weeks. These features are
F &
i éiaritized list of requirements and user

@6% of what users aim to accomplish or

selected from the p ct back‘o
stories. User stQQ vid |
experience % pati i al&r p@}?ct. For example, a user story could be: "As
a medi udent, 1 W, ?agno@patient with chest pain to practice my clinical
reasmhskills." \Q’

0 ensure manageable tasks within a sprint, user stories are further broken down
intorsmaller components. These tasks are then assigned to different developers who

ork either independently or in pairs. Throughout the development process, a variety
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of tools and techniques are employed for coding, testing, and integration. Th?ﬂ!y

game engine serves as the primary tool for software development, complew@y the
use of the C# programming language. A

Effective communication and coordination among the Qevelopers are
maintained through regular daily stand-up meetings. During Wetings, progress

updates, challenges, and plans are shared to ensure a col ative ar'd synchronized

development process. As an illustration, the creation of in and sign- sz/stem for

the patient simulator product can be accomplished

a single sprint, ﬁli_&ﬁa’with
e % and JQBTn to the

i nity and C#,

the user story: "As a medical student, | want

product, so that | can access my profile andwro

developers can code, test, and integrate'thi faure. Fors

Unity provides the persistent data Mhich is%’oa;h:lgon

data can be stored between sessianst L ceﬂ be usedias @e format for storing user

information, and Unity's bu%i]\vl L’L 1zation @serializaﬁon features can be
6o

utilized to read and wr he X g 0’
4 f &
The implwon 0] \I~gg|n aﬁ&s?gn-up functionality would involve
capturing useriw lidati

!
user accoun (@)erm entd p&th@cr%e used to save the necessary user data, such
NN
es ¥an 99 to%

as user% d pa

des tion methods WOUIK dle the conversion between the XML file and the

ols |
ing an@‘hieving user data,

p'\f}ib user's device where
5. 0

aging the creation and authentication of

4

c &nding data structures in the application. By leveraging these Unity features,

& lopers can create a robust login and sign-up system that allows users to register,
g in, and access their profiles and progress.

54



In making of evaluation for eye disability diagnosis, the first aspect?m
evaluation pertains to the technical proficiency of the students. A few da@&been
collected from the Universiti Sains Islam Malaysia’s lecturer to make tl&,\ation for
this simulation. In steps 1 through 9, students are required to move the’'pen to specific
positions on the patient's side, corresponding to different poin%\;ﬂ’eye chart. These

9 steps include:

1. Students move the pen to the left of the patient's .\d‘

| ¥
2. Students move the pen to the top left of the patient's side. I _{')
3. Students move the pen to the bottom le ition on the rt.\,‘z~

/3

4. Students move the pen to the middl he

5. Students move the pen to the n@ttom 0

6. Students move the pen to thcyjt of the \ngs eA
iy

7. Students move the pen right of the patie ide.

8. Students move thep@eb]t right of t tient's side.
tient' id t exém\i@‘the eye.

4 ¢ &
This task nec@a hig‘] m pregn and dexterity, as even the slightest
e rib

9. Students liftu sey

5

deviation from Q i 'ningéﬁ(d impact the precision of the diagnosis.
¢
Proficiency in thisiaspect of t a£ese_n}1 nt reveals the student's capacity to execute
NN
delicate@n ise i ‘53 a siél\ of paramount importance in real-world medical

asses&ﬂs. \C}’T

urthermore, the evaluation gauges the student's meticulousness. Each item on
he*checklist specifies an exact location to which the pen must be moved. Failure to

dhere precisely to these instructions could lead to an erroneous diagnosis. This
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underscores the utmost significance of attention to detail in the field of medicinew
even minor mistakes can result in grave consequences for patients. Student@hibit

scrupulousness in executing these steps manifest their dedication to paﬂ‘%/ell-being

and the precision of their diagnostic procedures. Q

3.3.3.1 Algorithm for a Realistic Patient Eye Simulat ‘\d

"AX
Simulations have become powerful tools for bot ation and pr. sslor@ining
N

across various domains. In the field of medicine, simulations offér alu@means of
c\%x pro@&gs. One such

honing diagnostic skills and familiarizing pra@ wi
i im ive experience in

application is a patient eye simulation& t
diagnosing eye conditions. In this conExt, we'll o anT ith&ic approach to create a
realistic patient eye simulation. P g}
“« Q-
This algorithm will en& e the tial ele ﬁﬁrs required for an authentic
simulation. It includes initia@'simul'tion mets.é,\managing the simulation loop,
(
updating the simulation's% and diagnosti q'ngzr}ents, defining termination conditions,
and concluding wit&}gntatio* omagno;édhile this algorithm offers a foundational
framework, the dw ento Qalisti@nulation involves the integration of advanced
(c ¢
ge,/graphics r ing, a@}sophisticated diagnostic algorithms. Nonetheless,
NS
e

medical kno@
this aIgo% s aglasta F poin conceptualizing and structuring such a simulation.
Ny
AN S

(@]
=]
=
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3.3.4 System Testing YV

System testing plays a crucial role in minimizing errors and ensur@}kware

quality in the field of software engineering. User testing is typically coﬂ'ﬂ*d after the

completion of each feature release. Towards the end of a sprint, theWped feature

undergoes testing to validate its compliance with quali Mards and user
:

expectations. A variety of test types are employed,

performance tests, security tests, and usability tests. .\d‘
r‘r@dical

'.mctional tests,

In this research, a total of 17 respondent: prisi

professionals, and medical students, were acti gam\i

participants contributes significantly to ew thoxqua' and.énability of the

system. Ultimately, their insights %back se to @re the system's

effectiveness in meeting the variou requi@;\%d 'h'ations.

N,

Functional tests are con% verify ift Iegin% ign-up system functions

as intended and meets the acceptance I ra utli@ the user story. These tests
verify if users can SUMZ register an }iénibjsing their email and password.

'3

w3 abi e
Performance tests@he syit ' ity tcéudle high loads and respond promptly,
nagewco
¢

ensuring it can r\ nc uestrb&ﬁout experiencing crashes or slowdowns.
Security tests aimito ascertain®if ﬁe@ n and sign-up system safeguards data and
NN
0

prevent% rized Enc@on, validation, and verification techniques are
xam’,ﬁ

e to ensure user dat@éecure and protected against hacking or spoofing

a% ;
: Usability tests focus on assessing the ease of use and user-friendliness of the

gin and sign-up system. These tests evaluate whether the system's interface is clear
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and intuitive, provides helpful feedback and error messages, and adheres r
expectations and conventions. The testing process involves different r@h as
developers, testers, and users. Various tools and techniques are employed, ding test
automation tools, test cases, test scenarios, and test reports. Y.

Test automation tools are software applications that automate'the execution and
reporting of test results, eliminating the need for man &v.en ion. Test cases
encompass specific sets of inputs and anticipated outputs tov riwftionality

9

or stofies that illustfaté how

n % t repgg(; provide
_ AN
smgi)ass fail es, identified
defects or errors, and recommendatiowarovemen . S

By employing these rigoron%ing app\he?a @eraging diverse tools
N

of product features. Test scenarios depict realistic situ
users would interact with the product features i

comprehensive summaries of test results,

@D

and roles, the development tea ance the ity liability of the login and

sign-up system, ultimately @ its r @eting user requirements and

expectations. % [ 0’
4 b
~dl &
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3.3.5 Software Deployment Yv

During this phase, the patient simulator software undergoes pre@ and
verification processes before it can be deployed. This includes compr e checks
to ensure the quality, functionality, compatibility, and secuntthhe software.
Documentation, such as installation guides, user manuals, an I notes specific to
the patient simulator software, is created or updated. d ona'ly, deployment
activities are planned and scheduled, including selec the ep t method
setting up the deployment environment, and definin roles and O'IS @es of
the deployment team.

The patient simulator software is thém,ins Ieda\td ched,@te designated

devices or servers where it will be utlwas can be through human

intervention or automatically usin Is or scri %at '\ﬁtate the deployment

process. In this simulation, we%an alﬁoma «sys}eé?o ensure a user-friendly

experience. Two deployme Nds] edgg installation, which involves
ulat s!)

copying and executin ient files on the target devices or
servers, and packa wllatlor entaLéQr.eatmg and distributing a package file
containing the ess S an%’i-j%fallatlon instructions.

re the at n ﬂhu@c? software meets user requirements and
expecta% jestlng%/ users. User Acceptance Testing (UAT) is
perfm& to validate the sof@e’imtended functionality and compliance with user
r% ents. UAT involves the utilization of real data and scenarios that simulate real-

d usage of the patient simulator software. Various types of tests are conducted

uring UAT, including functional tests to verify that the software features operate as
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intended and align with the acceptance criteria defined in user stories, performan

to assess the software's ability to handle high workloads and respond promp@ﬁlity

tests to evaluate the user-friendliness and ease of use of the softw ures, and

security tests to ascertain data protection and prevent unauthorizq access. UAT

involves the participation of different roles, such as users, sﬁkeh ers, and testers.
s,yand

Various tools and techniques, such as test cases, test sce fest reports, are

olve sp.k&qdn’puts and
9
oftware feature$, :@é test
ibi% [ eraa@s within

specific contexts. Test reports summarize t st sultg\inc ing paéb?;ailstatuses,

pr@ﬁent.
By meticulously foIIowing&ﬁa proceskt‘e a,h‘Ké‘Fn simulator software
)Sy N

undergoes thorough testing an i n, eﬂsurin itcmeEQ e needs and expectations

of users, stakeholders, and ﬁﬁ\s.aefor itis ready f?é loyment.
C’J N
:b}f

&

employed to facilitate the testing process. Test case

expected outputs used to verify the functionality of

scenarios outline realistic situations or stori

identified defects or errors, and feedb I suggestions
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3.3.6 Final Review Yv

The ownership of the patient simulator software is transition@ the
development team to the maintenance team to ensure its ongoi@&oport and
maintenance. During this transfer, all necessary product files, documentation, and data
related to the patient simulator software are handed over to the mamtenance team. In
addition, comprehensive training and support are provide aintenance team to
ensure they possess the necessary knowledge and skills teyeffect ew‘, operate,

Yw

and maintain the software. This transfer is formalize ugh obtaini dpp_)k I and
sign-off from the users signifying their acce?@ anK&v p o@g patient
T
simulator software. \, 0\ é
Once the deployment phase is Ia

d, a thoro rev@ nd evaluation of

the entire process take place. This irchjs docum an f,@}ﬁzing all the activities
A N

that were undertaken during onrrll"ent, cludingwinstallation, testing, and

training. The outcomes of t N/ml eas ssedé?&h a focus on user satisfaction,

product quality, and o p|0er‘1‘
during the deploy hase arf ified an%gddressed, ensuring a smooth transition
and optimal fun@ft i \

Furt &@, thi re"e p'&:eﬁf; ms to capture valuable lessons learned and
best pra% om the 'ymer@se. These insights are documented and shared

WitQ development and enance teams, facilitating knowledge sharing and

tp gﬂna@ Any issues or risks that arose

sim r software.

e \ng future deployment efforts. By analyzing the deployment process and its

G mes, the team can identify areas of improvement and implement necessary
efinements for future deployments. This comprehensive review not only ensures the
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successful deployment of the patient simulator software but also paves the r

continuous enhancement and optimization of the overall simulation experi@}

S
N3

3.4 Summary
The agile methodology, with its user-centered |Crati"e approach, is

particularly beneficial for the development of patient si or so .Bm\ﬂs software

@
Yv
ersive fraini eh@nent,

aims to provide medical students with a realistic and

allowing them to practice essential skills in a contrall ing&dopting

follox@'collaborative

and iterative process that ensures the W eets the unigue n@fsand expectations

of medical students. Cf) \Y A
N,
During the design ph ep uﬂ i OERh

the agile principles and values, the design

o
0]
=
(%]
8
>
(@]

e challenges faced by

medical students is gained. me rls rchis conducted to explore existing patient

simulator solutions, b%ﬁ ces, an J‘gilng\hhnologies that can enhance the
’ &
training experience ‘bi{kno:f:jﬁerves %J’oundation for generating innovative
ideas and concepts thatwill asisd)%ﬁe patient simulator software.
¢ I C—)
The &g) progess i I\és@}e creation of low-fidelity and high-fidelity

NN
Drototprv/ h al Pe vistialization and refinement of the software's features

and ionalities. Through ik tive versions of the software, medical students can
p Xvaluable feedback and insights, ensuring that the product aligns with their
rafing requirements. Usability tests are conducted to evaluate the software's ease of

se, intuitiveness, and effectiveness in simulating real-world medical scenarios.
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Incorporating agile principles, the design phase is not a linear process bu r
a cyclical and adaptive one. Feedback from medical students, inst \ and
stakeholders plays a vital role in shaping the product's design anﬂ*tionality.
Continuous improvement is emphasized, allowing for enhancementhjustments
based on user experiences and evolving training needs. V

By embracing the agile methodology in the desig Yo-f tient simulator
software, the development team can create a user-cen rod twgnces the

_ X
f agileldev; ptﬁe@ables

atee{ i echn@éies, and

hexde ds o&gm medical
education. \) O<<

learning journey of medical students. The iterative na

the team to respond to changing requirements, i

deliver a high-quality software solution t



