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Dengan menyebut nama Allah yang maha pengasih lagi maha penyayang

lllw e}dio yeH @

= Assalamu’alaikum Warahmatullahi Wabarakatuh

< Alhamdulillahi Rabbil ’Alamiin, segala puji bagi Allah Subhanahu Wa
Ta’@ta sebagai bentuk rasa syukur atas segala nikmat yang telah diberikan tanpa
adaglgekurangan sedikitpun. Shalawat beserta salam tak lupa pula kita ucapkan
kepﬁda Nabi Muhammad Shallallahu ’Alaihi Wa Sallam dengan mengucapkan “Al-
lahtfinma Sholli’ala Sayyidina Muhammad Wa’ala Ali Sayyidina Muhammad”. Se-
mo§ kita semua selalu senantiasa mendapat syafaat-Nya di dunia maupun di akhi-
rat,@amiin ya rabbal’ aalamiin.

Terima kasih kepada Ayah, Ibu dan Adikku yang tersayang atas setiap do’a,
dukungan semangat dan bimbingan yang selalu diberikan kepada saya sampai saat
ini. Berkat do’a dan kasih sayangmu, anakmu telah berhasil memperoleh gelar sar-
jana seperti yang engkau harapkan. Tiada apapun di dunia ini yang dapat membalas
semua jasa-jasa dan pengorbananmu. Saya sebagai anakmu ini selalu mendo’akan
yang terbaik untuk Ayah dan Ibu agar bahagia dunia dan akhirat serta diberikan tem-
pat istimewa di sisi-Nya kelak. Saya juga berterima kasih yang tak terhingga kepada
saudara kandung tercinta saya yaitu Adikku yang selalu memberikan dukungan se-
malg%at dan pelajaran serta pemahaman mengenai indahnya kehidupan yang damai
sebggai saudara.

o Kepada Bapak dan Ibu Dosen Program Studi Sistem Informasi Universi-
tas glam Negeri Sultan Syarif Kasim Riau yang telah memberikan ilmu penge-
tahlgm bermanfaat, pengalaman berharga dan kebaikan yang tulus selama perkulia-
han:f;éaya ucapkan terima kasih banyak dan semoga menjadi amal jariyah. aamiin.

g Sahabat-sahabat terdekat yang tidak bisa saya sebutkan satu persatu dan
past:ﬁ'lya juga teman-teman seperjuangan, terima kasih berkat kalian masa perku-
liah@r_l menjadi lebih bermakna dan menyenangkan semoga di masa mendatang kita
bisacbertemu lagi dalam keadaan yang lebih baik.

9.-, Wassalamu’alaikum Warahmatullahi Wabarakatuh
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T Alhamdulillahi Rabbil ’Alamin, bersyukur kehadirat Allah Subhanahu Wa

Ta &a atas segala rahmat dan karunia-Nya sehingga peneliti dapat menyelesaikan

Tugas Akhir ini. Shalawat serta salam kita ucapkan kepada Nabi Muhammad Shal-

lallethu °Alaihi Wa Sallam dengan mengucapkan Allahumma Sholli’Ala Sayyidina

_ Mulammad Wa’Ala Ali Sayyidina Muhammad. Tugas Akhir ini dibuat sebagai salah

sat%yarat untuk mendapatkan gelar Sarjana Komputer di Program Studi Sistem In-

formasi Universitas Islam Negeri Sultan Syarif Kasim Riau.
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Bapak Prof. Dr. H. Hairunas, M.Ag sebagai Rektor Universitas Islam
Negeri Sultan Syarif Kasim Riau.

Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
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Bapak Mustakim, ST., M.Kom sebagai Dosen Pembimbing Tugas Akhir ini
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serta motivasinya dalam penyelesaian Tugas Akhir ini.

Bapak Arif Marsal, Lc., MA sebagai Ketua Sidang peneliti yang telah
banyak memberikan arahan, masukan, nasihat serta motivasi dalam penye-
lesaian Tugas Akhir ini juga dalam perkuliahan.

Ibu Dr. Rice Novita, S.Kom., M.Kom sebagai Penguji I peneliti yang telah
banyak memberikan arahan, masukan, nasihat serta motivasi dalam penye-
lesaian Tugas Akhir ini juga dalam perkuliahan.
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memberikan arahan, masukan, nasihat serta motivasi dalam penyelesaian
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Seluruh Bapak dan Ibu Dosen Program Studi Sistem Informasi yang telah
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dapat peneliti amalkan dan menjadi amal jariyah.

Seluruh Pegawai dan Staf Fakultas Sains dan Teknologi yang telah mem-
bantu dan mempermudah proses administrasi selama perkuliahan ini.
Perempuan paling mulia bagiku, Ibunda Ir. Tr1 Esti Indrarwati, M.Si terima
kasih untuk senantiasa mendoakan, kasih sayang dan perhatian yang tulus
kepada peneliti, sehingga peneliti mampu menyelesaikan studinya hingga
pendidikan sarjana (S1).

Panutanku, Ayahanda Budi Hidayat, SP., MM terima kasih atas kerja keras,
didikan, perjuangan dan pengorbanannya bagi kehidupan peneliti dan men-
dukung hingga peneliti mampu menyelesaikan studinya hingga pendidikan
sarjana (S1).

Adik Dyan Nur Fadhilah, terima kasih telah memberikan semangat, moti-
vasi, dukungan dan doa kepada peneliti.

Sahabat-sahabat terdekat peneliti yang selalu mendukung, mengajak dan
berbagi cerita yang tidak bisa disebutkan satu persatu.

Keluarga besar Sistem Informasi 20 khususnya teman-teman dari SIF A
Class, KKN Desa Kijang Rejo 2023, serta teman-teman seperbimbingan
Tugas Akhir ini.

Kakak-kakak dan Abang-Abang Alumni Sistem Informasi yang mem-
berikan ilmu dan bimbingan selama proses perkuliahan.
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Application of AlexNet, EfficientNetV2B0, and
VGG19 with Explainable Al for Cataract and

Glaucoma Image Classification
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Abstract—The rapid integration of Artificial Intelligence
(AL} has significamtly improved healthcare oateemes, especially
in ophthalmalogy. Hewever, Deep learning algerithms are often
called to as "hlack-box' models, making interpretimg  decision
processes  difficult. The Eaplainable Al approach helps
understand Al model predictions by explaining the decision-
making process based on features. The research objective is to
find the best model for dassifyimg eve disesse imapes through
eaperimenis  using  AleaNet, Efficient™NetVI, amd VGGI9
wrchitectures. The selected best model will be analyzed using
Girad-C AN emhancimg tramsparency aml interpretability in
healthcare Al models. This sindy  employs  muolti-class
classification using AlexMet, Efficient™NetVIEDL amd VGGTS
architectures to classify cataract, glavooma, anil normeal fundus.
Differemt holdowst-validation techmigques (T0:30, 80:I0, 90:10)
und  optimization  strotegies  (Adam. AdamW, RMSProp,
SGDM) are stodied for effective disease clusificatiom. The
experimental resulis fommd that the best-performing model,
Efficient™etVIBD with holdout W10 and RMSProp optimizer,
vutperformed other models in scourately clssifving  funidus
images. The madel demonstrated strong performance with high
recall, predsion. fl-score of 08969, 08970, 0L.E96Y. amd an
uccuracy rabe of B.TT%. Grad-CAM amalysis abe identified
umigue features of cach eve discase class, for example, cataracis.
Al model is capable of detecting cataract characteristics
through the level of opacity in the eye lens, underscoring its
rebust classification capabilities in eve discase disgmosis.

Keywords—cataract, deep learning, glavcoma, grod-or, AT
I INTRODUCTHON

Artificial Intelligence (Al), machine learning, amd deep
learming are iransforming many areas of healthcare, especially
ophthalmology. Deep learning, a subset of machine leaming,
shows promising potential for enhancing clinical examination
outcomes [1], [2]. Commputer-Aided Diagnosis (CADY) is one
such application in healthcare [1], with Comvolutional Meural
Metworks (CWNMN) being the prominent choice for image
analysis [4]. CMNs demonstrate high prediction accuracy, but
their analogy as  ‘black-box  models’ makes decision
imterpretation  challenging [3). [6]. [7]. This lck of
transparency hinders wser trust and credibility in the model’s
decisions [8], [9]. Enhancing iransparency and explainability
in CWNN decision-making can improve trust levels among
healthcare professionals [1], [10].

The Explainable Arnificial Intelligence (XAl) approach
aids in understanding Al model predictions by explaining the
decision-making process based on features [11], [12]. Critical
aspects of XAl include ease of wse, validity, robustness,
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computational cost, the mecessity of fine-tuning, and open-
source availability [6]. Gradient-weighted Class Activation
Mapping {Grad-CAM) s an effective XAl technique that
visually highlights image regions coniributing o Al model
decizsions [ 12]. According to Velden et al, Grad-CAM meeis
all critical aspects of XAl beiter than other methods [6]. Using
XAl can assist in the decision-making process of Al models
[13]. the impacis of eve diseases on eve health mwust be
considered.

The eye is a sensory organ that iransmits visual stimuli to
the brain [14]. Among the mumerous eye diseases, cataracis
and glascoma are the significant causes of blindness [15],
[ 1&]. Catarsct is characterised by the opacity of the lens [17].
Mearmwhile glavcoma is attributed 1o the gradual degeneration
of retinal ganglion cells, resulting in optic nerve damage [ 18],
[ 19]. Calaracis are asseciated with glavcoma. Both diseases
tend to appear with the aging process [20], [21] and are
correlated with some aeticlogical and iatrogenic factors [22].

The World Health Organization {WHO) reporis that over
two billion people globally suffer from near or distant visual
impainment and one billion experiencing visual mpairment
from cataracts (94 million) and glaveoma (7.7 million) [23].
In Indonesia, the recent RAAR survey (2014-2016) fouwnd
untreated cataracis as the primary cause of blindness and
visual impairment in those over 50, accounting for 77.7% of
cases [24]. The shomage of ophthalmologists, with only one
docior per [0 people in 45% of WHO member countries, is
a significant concern [1]. In 2009, Indomesia had 1152
ophthalmologisis [25], far below the recommended ratio of
12250000 populatbon  sccording to The Roadmap  for
Owercoming Visual Impairment in Indonesia 200 7-2030 by
the Indonesian Minisiry of Health [26]. K puts pressure on
doctors, impacting the gquality and accessibility of eye care
SeTViceEs.

Prewious research by Arias-Serrano et al. (2023) achieved
02.06% accuracy in glavcoma amnd diabetic retimopathy
detection using AlexMet with SGDM optimizer [27]. Imran et
al_ (2020) achieved 95.65% accuracy in cataract classification
using an enseimble of CHN architectures and 5WM [28]. De
Larzd et al. (2022) obtained Fl-Scomes of 96.6 [ EfficientMet-
By and 95.7 (Efficieni™MetV2-B3) in binary glaucoma
detection with EfficientMet and Adam optimizer [29]. Gomez-
Valverde et al. (2019) reported VGG 19 with iransfer bearning
as the best model for glavcoma and normal  fendes
classification, achieving a sensitivity of BT.001%., and
specificity of BLO01% [18]. Junayed et al. (2021) developed



CataraciMei for binary classification of catarscts and normal
disease, o forming Inception-Y'3, MobileNet, RestMer-
50, VGG 6, and VGG with an accuracy of 99.13% and 11-
score of 9507 30].

Based on previous research described by the authors,
rsany studies only perform binary classification. Therefore the
authors propose modeling AlexMet, EfficientNetV B0 and
VIGE 1Y with mulii-class classification consisting of 3 classes
namely cataract, plaucoma and normal. It implements a
diverse range of Holbdowi-Validstion techniques, including
splits like 7030, 80-20, and 90: 10, 1o assess model mbusiness
across different data panitions. Furthermore, it delves into the
impact of muliiple optimizers such as Adam, Adam with
Weight Decay (AdamW), RMSProp and Stochastic Gradient
Descent with Momenium (SGDM) on model performance,
aiming vo identify the most effective oplimization strategies
for accurate disease classification. This research uses Google
Colab Pro and Python programming with Tesla T4 GPLI.

II. RESEARCH METHODOLOGY

A flowchan depicts the procedural framework owilining
the research process from data collection o imerpreting Al
redels for eve disease diagnosis. It aims is to establish a clear
structure and directon to achieve the stated ohjectives. Figure
I ilhestrates the sequential stages of this research

A Dara Collection

The dataset of fundus images was collected from a
publicly available dataser on Kaggle called eve disease
classification [31]. The dataset contains four labels: cataract,
glavcoma, normal, and diabetic retinopaithy. However, dwe 1o
unbgue severity levels associated with disbetic retinopathy,
only the catarsct, glawcoma, and normal labels were used in
this study. Previous research has classified diabetic
retinopathy inio five severity levels, ranging from 0 io 4 [4],
[32]. This dataset consists of 3119 eye image data, with 1007
glavcoma eyves, 1038 cataract eyes, and 1074 normal eyes. The
visualization of dataset images used in this research is
depicted in Figure 2.

B, Dara Preprocessing

The preprocessing of fundus images involves two key
steps, image nommalization and augmentation.  [mage
normalization adjusts pixel values o a standardized range
between O and 1 [28], [35]. This process provides faster
convergence during training and improves overall model
generalization [34]. Moreover, image data augmentation is
aimed at adding wvariation to the dataset while preserving
essenfial image features [28], [35], [36], [37]-

. Hoddour Mehod

Haoldoui is a popular method for evaluating machine
learming models [38]. It entails dividing the data inio two sets;
the testing and the raining datasets [38], [3%9]. Inthis research,
the holdout data divisien is based on ratios of 70230, 80:20,
and %0: 10, This method is chosen for its simplicity and ability
to  provide less biased model estimation than other
technigues|3§].

0 AlexNer

The AlexMet architecture was the pioneer of CRMM
algorithm  infroduced during  the ImageMet Challenge
competition in 20012 [35]. It is sructured with 8 layers,
including 5 convolutional layers and 3 fully-connected layers
[40]. AlexMet miroduced two significant innovations, using
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the Relll activation function and the inclusion of dropouwt
layers to mitigate overfitting risks commonly encounterad in
deep learning architectures [35].

Do Calleming

k
This Wi ‘

e ] -+ dger=dama |
3

T iy g e

sibiad 20 K1 ||'-||-I"|'

| i N

1
Lo e Sl il | e id Hisin

) | |

| iyt | | o T Lo

Fig. 1. Reszarch Mahodology

Evm Fumadi vy

||||| [~ e (=)

Fig. 2. Eye Pundes Images Dainsed Visuslizaiion

E. EficieniNet V280

EfficientMNetV'2 is a CMM architecture designed o improve
training speed and parameter efficiency [32], [41], [42]- It =
an enhanced version of EfficientMNet |, achieving accelerated
mecsibe] training through the utilization of Fused-MBCony and
MBConv blocks [42]. The MBConv layer is the foundational
structure of MobileMNetV2 based on the inverted residual
blecks [41]. EfficieniNetV'2 comprises 44 layers, consisting of
| convolutkon layer, 10 Fused-MBCony layers, 30 MBCony
layers, | convolution layer with max pool 2x2 layer and |
fully-connecied layer [42].

F. VGGe

The VGGI9 architeciure was developed i 2014 by
researchers at the Oxford Visual Geometry Group [4], [35].
The primary difference beteeen VGGG and VGGID is the
numvber of convolution  kavers; VOGI6 comprises 16
convolution  layers, while VGGI9  incorporates 19
convolution lavers [4]. The advantage of VGG lies in its
sequential block design, where convolution layers are
amanged in a sequential mammer o minimize spatial
information loss [4]. VGG consists of 19 layers, including
I & convolutional layers and 2 fully-conmected layers [43].

(. Olpriwtizers

The optimizer is crucial in increasing the model’s sccuracy
[44]. lis rain task is updating the weights to reduce the loss
function's value [44], [453]. Optimizers significantly impact
convergence during training, particularly in transfer learming
settings [4]. The optimizers applied in this research are Adam,
SGOM., BMSProp and AdamW .



H. Evaliration Welrics

According to Mawta et al. (2023), evaluation metrics are
used o estimate the performance of predictive models [4&].
Furthermmeore, the models will be evaluated with the confusion
rsatrix technique. The confusion mairix provides insights inio
the classifier's performance on the designated testing dataset
[47]. Moreover, the efficiency of the modeling process will be
estimated based on the duration of model training. The
performance evaluation of classification models can be
calculated using vanious metrics, such as accuracy, precision,
recall, and fl-score, which can be formulated using the Eg.
(1 Eq (2), Eq. (3), and Eq. (4) [14]. [35]. [48], [49]:

Accuracy = S L — il
¥ = rreTNeFF+FN !
TF

= ¥

Precision = Thalw (2]
TP

= — ]

Recall ——— 13)

FlScore = 2 x Frecision ¥ Racall i4)

Pricizion + Beoall

Accuracy validates correct model classificatons [28],
[35]. Preciskon measures frue positive predictions out of actual
positive instances [28], while recall guantifies correctly
classified data with true positive values [28] Fl-score
represenis the harmonic mean of precision and recall [35].

I Grad-CAM

The Grad-CAM method is an advancement of the original
Class Activation Mapping (CAM) method [11]. Also, it is a
saliency method that caleulates the sensitivity bevel based on
gradient [9]. This procedure generates weighted gradien
activation maps using the gradien concept as it progresses
towards the last convolutional layer [3]. According to Velden
et al, Grad-CAM complies with all the important aspects of
the XAl approach when compared o other XAl approaches
[&]. Eg (5) and Eqg. (&) define the Grad-CAM process [3]

e_ly y B 5
wi=3L L oF (3)
Linacan = alwg + AY) 16

IIl. RESULTS axD DNSCUSSION

Based on the data collection phase, the total data for the
three classes is 3119 fundus images. In the deep learning
frarmework, the dataset is separated into three paris: raining,
validation and testing. Furthermore, data division was
performed using the holdoul technbgue with ratios of T0:30,
80:20, and 9k 10, detailed in Table 1.

Afterward, the data preprocessing process staris with
image normalization. Followed by augmentation to enrich
data diversity. In this research, two irarsformation technigues
were usad: rotating the images by 457 and Mipping the images
vertically. The composition of augmentation data described in
Table 11, the data augmentation process began by rotating the
images by 45 degrees. Mext the images were flipped vertically,
these iransformations were applied o both the ornginal
training data and the 45-degree rotated images. Finally, the
results from all four sources the onginal fraining data, 45-
degree rotated images, vemically flipped images, amd
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combined 45-degree rotated and vertically flipped images
were merged. Furthermore, the detailed hyperparamseter
seitings for the CMWMN architecture modelling process are
provided in Table 111

The models will then be evaluated using the confusion
muatrix technique described in Table I'V, V and V1. In Table
IV, AlexMet's precision, recall, and F |-score averaged 0.7 764
at holdout ratios of 70:30 and B0:20 but improved 1o 08300
using haoldour 90:10. Table % shows YVGG1Ys consisten
performance at 08430 across all optimizers, with optimal
results using the Adam optimizer and holdowut 90: 10
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Table V1 demonsirates EfficientMNety 2B0%S excellem e l
performance at 0.8833, outperforming other models. The besi O cimms et seeinimis
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distribution in model evaluation

In Table VI, model training times are presented. AbexMet
had the shorest training time dwe o s simpler CWMN layer
struciure. EfficicntMetVIB0 irained efficiently with holbdow
TO:30 using BEMSProp, completing training in 3409674
seconds. Comparatively, the best model, EfficieniMNetV2B0
with holdout ratio 9010 wing RMSProp, ook a total of
6045, 734 seconds, indicating an additional 263606 seconds
compared to the T0:30 Holdowi ratio, 1.77 times longer
duration for raiming.

IARLE ¥l Imarmm [mae Dumamos or UNN ARCHITECTURES
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The evaluation resulis of deep leaming modelling,
assessed using accuracy metrics, are depicted in Figures 3, 4,
and 5. Figure 5 specifically illustrates the outcomes of the
EfficbentMNet V2RO experiment, revealing that the optimal
mesdel was achieved wsing the holdout 90:10 and the
BEMSProp optimizer, with an accuracy of §9.77%

Moreover, Figure 6 explains the confusion mairix analysis
of EfficientNetV 2B using the holdout 90: 10 and RMSProp
optimizer, revealing notable discrepancies in performance
across  different classes. The model demonstrates high
performance for cataract and normal cases, it shows lower
performance in wentifying glaucoma cases, with 10 cases
(990%) misclassified as normal and 6 cases (5.94%)
risclassified as cataract. Moreover, The model classification
performance of each class measured by Recall valwes are



B4.16% for glavcoma, 93.27% for cataract, and 91.67% for
Mommal.

Fig. & Confision Matrix of Efficient™ etV IB0 with BMS Prop.

Furthermore, We implement the EfficientMetV 2B0 as the
best model with an XAl approach. Using Grad-CAM for
explainability, we idemtify critical areas for diagnosing
cataracts, glavcoma, and pormal eyve conditions. A method for
evaluating XAl technigues is required 1o assess the guality of
Al imterpretation. We wsed a function-based evaluation
method, which assesses explanation gquality withow human
assisiance, but with validated proxies [&6], [9]. These proxies
ruight encormpass meinics confirmed by human wsers [6].
Firstly, we sought validated proxies from previous research
that are relevant to cataracts and glavcoma. Subsequently, we
wdentified several siudies that define validaied proxies from
repuiable sources as the standard for evaluating XAl [17],
[1&], [18]. We then applied these proxies to evaluate the model
uzing an XAl approach.
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Figures 7, &, and 9 demonstrate the critical areas for
diagnosis highlighted by our XAl technigues. These regions,
msarked in red on the Grad-CAM heatmap correspond o aneas
of interest identified for cataract, glavcoma, and normal eve
conditions, respectively. The superimposed image s a
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composite image created by overlayving the Grad-CAM
hieatmap onio the original class image. This superimpoesition
serves imponant purposes in our XAl approach namely visual
clarity, contexiual relevance, and enhanced interpretability.
The superimposed heatmaps highlight regions of the fundus
images that are critical for diagnosis.

Tongren Hospital introduced a direct method for cataract
detection, estimating opacity in fundus images [17]. In Figure
T, the Al model demonsirates its ability to wdentify cataracts
by analysing the blurminess in fundus images, aligning with
these critical features for cataract detection. Moreover, to
diagnose glavcoma invelves assessing cupping changes in
fundus images, measured by the Cup-to-Disk Ratio (CDR)
and Reduction in the Meuro-Retinal Rim (MRR) [16]). Firss,
The value of CDR s 0.3 for a healthy eve, 0.4 1w 0.7 for mild
glancoma, and above 0.7 for moderate’'severe glavcoma [1&].
Second, The MRR area refers to the region between the Oypiic
Disc (OD) and the Optic Cup (OC) [16]. It is verified with
Inferior being thicker than Superior, thicker than Masal, and
thicker than Temporal, known as the ISNT Rule [16], [1E].
The thickmess levels in each region of the NRR area should
follow a decreasing order, as seen in Eq. (7) [ 16]:

I>8>N>T (7

I Figure &, the Al model focuses on the enlarged OC area,
implying a high CDR value. This can be observed through the
superimposed glaucoma image, which highlights the OC and
O areas, with O0C marked in red and enlarged. The method
to determine the ISNT size in the eve i as follows: Inferior is
located below the OC, Superior is above the OO, Masal is o
the right of the OC, and Temporal is o the left of the OC.
Refeming to these 1SNT rules, the inferior region below the
OC appears smaller, coniradicting the ISNT rmule. This
observations underscore the Al moedels capacity o discem
iniricate features crucial for detecting glavcoma. In Figure 9,
the Al model anmotaies the OC is smaller compared vo the OD,
along with the NRER area adhering to the ISNT Rule,
signifying a healthy eye. In addition, the model recognizes
other features like arterves and veins since these elements are
prominently visible in the normal fundus image.

I, ComCLUSION

From the findings of the research experiment, the AlexMet,
EfficientMetV 2B0, and VGG 19 architectures work effectively
in classifying images of cataract and glaveoma eye diseases.
The data distribution technique significantly affecis model
evaluation, emphasizing the advantages of using larger
training datasets. Among these architectures, the besi-
performing model obtained EfficientM™etV2B0 with holdow
Qi 10 and RMSProp. 1t anained a recall, precision, fl-score of
08069, 0 8970, 08969, an accuracy of B9.T7%, and a training
time of 6045.734 seconds. Moreover, the best masdel identifies
unigue features for each eye disease class using Grad-CAM
amalysia, indicating strong performance in eyve disease
classification.

Future research should focus the sccuracy and reliability
of eye disease classification models by exploring ensemble
techniques like CMN stacking and mcorporating robusi
architectures such as XGBRoost, LightGBM, and CaiBoost in
the final classification layver. We can also using high-quality
hospital dataseis and advanced healthcare eguipment 1o
improve model generalization and clinical applicability.
Additionally, implementing preprocessing  technigues like



wavelel,” dgformarien Fusion, vol. 55, pp. 196208, 2020, doi:
hitpesz i org L0 LD ) in s 200 9. O (22,

[18] 1. ). (smez-Valverde & ol, “Automatic glescoma classification
using color fundus images hased om convolutional newml networks

Adaptive Histogram Equalization (AHE), Contrast Limited
Adapiive Histogram Equalization (CLAHE), and Vessel
Segrmentation are beneficial for enhancing image quality and
facilitating precise feature extraction.
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Wawancara dilakukan pada tanggal 3 Mei 2024 di Poli Mata Rumah Sakit

Umidm Daerah (RSUD) Arifin Achmad Provinsi Riau kepada salah satu dokter spe-

siai?s- mata dengan profil sebagai berikut :

w e

NIl

e ~neiy BYsSnNS NN

wisey] JIreAg uejng jo A}I1sIaArup) drurP|sy ajejs

Nama: dr. Yulia Wardany, Sp.M
Riwayat Pendidikan:

— Pendidikan Kedokteran Umum Universitas Diponegoro, Tahun 2005.
— Pendidikan Spesialis Mata Universitas Gadjah Mada, Tahun 2015.

Pengalaman Praktek: 9 Tahun

Transkrip wawancara:

Penyakit apa yang sering dialami pasien? Dan keluhan seperti apa yang
sering disampaikan pasien?

Jawab: Kelainan refraksi, rabun jauh, rabun dekat, infeksi, katarak, diabetik
retinopati, dan glaukoma.

Pasien usia berapa yang sering berobat ke poli mata dan biasanya mengidap
penyakit apa?

Jawab: Bervariasi tergantung kasus penyakit yang diidap pasien.

Apa itu penyakit Katarak dan Glaukoma?

Jawab:

Katarak: Penurunan tajamnya penglihatan di bagian media refraktor, harus
dibersihkan media refraktornya dengan lensa buatan.

Glaukoma: Kerusakan syaraf sehingga tidak dapat disembuhkan.

Apa saja gejala/ciri-ciri penderita penyakit Katarak dan Glaukoma?

Jawab:

Gejala-gejala pasien penderita penyakit katarak:

* Penglihatan kabur seperti melihat di dalam asap/kabut
» Terjadi pada pasien berusia tua
* Mata tidak merah dan tidak nyeri

Gejala-gejala pasien penderita penyakit Glaukoma:

* Penglihatan kabur seperti melihat di dalam terowongan (sempit)
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*  Umum terjadi pada pasien berusia 40 tahun ke atas
* Mata terang

Glaukoma akut: Mata merah dan tidak bisa menggunakan foto fundus
(penyakit berat)

Bagaimana cara dokter melakukan diagnosis bahwa penyakit yang dialami
pasien adalah Glaukoma dan Katarak?

Jawab:

Cara diagnosis pasien pengidap penyakit katarak:

* Mengukur ketajaman penglihatan mata menggunakan Snellen Chart
* Melihat struktur bola mata (Slit-lamp)
* Mengukur lensa buatan (IOL Master)

Cara diagnosis pasien pengidap penyakit Glaukoma:
* Mengukur ketajaman penglihatan mata menggunakan Snellen Chart
* Melihat struktur bola mata (Slit-lamp)

* Melihat citra fundus retina (DRS Non-Mydriatic Digital Fundus Cam-

era)
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Nomor
Sifat
Hal

Tembusan :

: B- 10539 /F.V/PP.00.9/ 11/2023
: Penting
: Permohonan Pengantar Izin Etik Penelitian

Pekanbaru, 16 November 2023

Kepada Yth.

Pimpinan Sekolah Tinggi llmu Kesehatan
Payung Negeri Pekanbaru

JI. Tamtama No.6 Labuh Baru, Pekanbaru

Assalamu 'alaikum Wr. Wh.

Dengan hormat, sehubungan telah dimulainya mata kuliah Tugas Akhir pada
Fakultas Sains dan Teknologi UIN Suska Riau, Kami bermaksud mengirimkan
mahasiswa :

Nama : Muhammad Fauzi Fayyad

NIM 1 12050314864

Fakultas : Sains dan Teknologi

Program Studi / Smt : Sistim Informasi/7

No. HP / E-mail 1 08127607065/12050314864@students.uin-suska.ac.id

untuk pengambilan data yang sangat dibutuhkan dalam Tugas Akhir mahasiswa tersebut
yang berjudul “Penerapan Arsitektur Deep Learning Alex Net, VGG19 dan
EfficientNetV2 Untuk Klasifikasi Citra Penyakit Katarak dan Glankoma”. Kami
mohon Kkiranya Saudara berkenan memberikan pengantar izin etik penelitian ke
Rumah Sakit Umum Daerah Arifin Ahmad Pekanbaru demi kelancaran Tugas Akhir
mahasiswa yang bersangkutan.

Demikian surat ini Kami sampaikan, atas bantuan dan kerjasama Saudara kami
ucapkan terima kasih.

x" o) A,]’I{gua\lam
By 4\
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Yth. Rektor UIN Suska Riau.
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DESCRIPTION OF ETHICAL EXEMPTION
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Protokol penelitian versi 1 yang diusulkan oleh :
The research protocol proposed by

Peneliti utama : Muhammad Fauzi Fayyad
Principal In Investigator

Nama Institusi : Universitas Islam Negeri Sultan Syarif
Kasim Riau
Name of the Institution

Dengan judul:

Title

"Penerapan Arsitektur Deep Learning AlexNet, VGG19 dan EffcienntnetV2 Untuk Klasifikasi Citra Penyakit Katarak
dan Glaukoma"

"Application of Deep Learning Architectures AlexNet, VGG19 and EffcienntnetV2 for Cataract and Glaucoma Image
Classification”

Dinyatakan layak etik sesuai 7 (tujuh) Standar WHO 2011, yaitu 1) Nilai Sosial, 2) Nilai Ilmiah, 3) Pemerataan Beban dan
Manfaat, 4) Risiko, 5) Bujukan/Eksploitasi, 6) Kerahasiaan dan Privacy, dan 7) Persetujuan Setelah Penjelasan, yang merujuk
pada Pedoman CIOMS 2016. Hal ini seperti yang ditunjukkan oleh terpenuhinya indikator setiap standar.

Declared to be ethically appropriate in accordance to 7 (seven) WHO 2011 Standards, 1) Social Values, 2) Scientific Values,
3) Equitable Assessment and Benefits, 4) Risks, 5) Persuasion/Exploitation, 6) Confidentiality and Privacy, and 7) Informed
Concent, referring to the 2016 CIOMS Guidelines. This is as indicated by the fulfillment of the indicators of each standard.

Pernyataan Laik Etik ini berlaku selama kurun waktu tanggal 06 Februari 2024 sampai dengan tanggal 06 Februari 2025.

This declaration of ethics applies during the period February 06, 2024 until February&%r%g%gols 2024

Professor and Chairperson,
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PROVINSI RIAU

PEMERINTAH PROVINSI RIAU

RSUD ARIFIN ACHMAD

¥ L Diponegoro No. 2 Telp. (0761) - 23418, 21618, 21657, Fax (0761) - 20253 &\/)

Pckanbaru

Pekanbaru, 27 Februari 2024

Nomor 1 07 1/Diklit-Litbangpus/22
Sifat : Biasa

Lampiran N

Hal : lzin Penelitian

Kepada Yth : Kepala Instalasi Rawat Jalan ( Ruang Poli Mata)

di
Pekanbaru

Dengan Hormat

Menindaklanjuti surat dari Dekan Fakultas Sains dan Teknologi Universitas Islam
Negeri Sultan Syarif Kasim Riau Nomor: B-9217/F.V/ PP.00.9/09/2023 tanggal 26
September 2023 perihal Permohonan Rekomendasi Izin Penelitian/Riset bersama ini
disampaikan bahwa mahasiswa/i dibawah ini :

Nama : Muhammad Fauzi Fayyad
NIiM 1 12050314864
Program Studi : S1. Sistim Informasi

Berdasarkan persetujuan dari Bagian/Bidang, KJF/KSM, Instalasi dan Komite
dilingkungan RSUD Arifin Achmad dapat diberikan Izin Penelitian dengan Judul
“Penerapan Arsitektur Deep Learning AlexNet, VGG19 dan EfficientNetV2 Untuk
Klasifikasi Citra Penyakit Katarak dan Glaukoma” dengan ketentuan sebagai berikut :

1. Tidak diperkenankan melakukan tindakan menyimpang selama kegiatan penelitian
berlangsung.
2. Tidak diperkenankan melakukan tindakan medis secara tangsung kepada pasien.

Wajib menjalankan prosedur informed consent bagi penelitian yang bersubjek pasien
(manusia).

. Tidak diperkenankan melakukan kegiatan selain penelitian

5. lzin penelitian berlaku selama 3 (tiga) bulan terhitung dari tanggal terbitnya surat ini.

»

Untuk itu diminta kepada Bidang/Bagian, KJF/KSM, Instalasi dan Komite
dilingkungan RSUD Arifin Achmad untuk dapat memfasilitasi kegiatan penelitian yang
dilakukan oleh mahasiswali tersebut sesuai dengan ketentuan yang berlaku.

Demikian disampaikan untuk dapat dilaksanakan sebagaimana mestinya

DIREKTUR RSUD ARIFIN ACHMAD
PROVINSI RIAU,

drg. Wan Fajriatul Mamnunah., Sp.KG

Pembina Tk.!
Nip. 19780618 200903 2 001
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LAMPIRAN F
POSTER CONFERENCE IES 2024

®IEEE AN T 16 % % Digi\Vare gOtO o],

Keio University
Musashino Universit Y
7 TOYOHASHI Unlimited Innovations

Call F

CIsCO

Bali-Indonesia

https://ies.pens.ac.id/2024

40
August 6-8, 2024

Hybrid at Bali, Indonesia Eb
il

Keynote Speakers

Prof. Naoki Uchiyama (Toyohashi University of Technology)
Prof. Dedid Cahya Happyanto (Politeknik Elektronika Negeri Surabaya)
Josefhine Chitra (PT. GoTo Gojek Tokopedia) «

Important Dates TOPICS Y4~ -

Notification of Paper Acceptance May17, ’2024 . .
Extended Deadline of Paper Submission June 9,2024 IES-KCIC (|Nternat|0na| Electronics
Final Notification of Paper Acceptance July 12,2024 Symposium on Knowledge Creation
and Intelligent Computing)

Early Bird Payment May 27,2024
Deadline Registration & Payment July 15,2024

Knowledge Base and Engineering
Computational Intelligence

Final Manuscript (Camera Ready) July 18,2024
Intelligent Multimedia Systems

Main Conference August 6 - 8,2024
All accepted and presented papers :
o Will be included in IES 2024 Book Program. Applied-Computing Sciences
o Accepted papers will be submitted for inclusion into IEEE Xplore subject Immersive Technology and Interactive Media
to meeting IEEE Xplore’s scope and quality requirements.
« High-qualitygp@pers will be nominated for Best Paper Award.
e Ge

Fextended-journal publication indexed in SCOPUS IES-ETA (International Electronics

Symposium on Engineering Technology
and Applications)

Power Engineering and Energy Technology
Electronics Systems and Electrics Technology

Telecommunication Engineering Technology
Robotics Technology and Control Systems

find more sub-topics in the website

Call for Poster Submissions

Submit Your Research Poster to IES 2024
Submission Deadline July 5, 2024
More https://ies.pens.ac.id/2024 /poster

Shaping the Future:

pciety 5.0
nd beyond
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LAMPIRAN G
g BUKTI PENDAFTARAN CONFERENCE IES 2024
Q
-
DORU=S
— = MUHAMMAD FAUZI FAYYAD Sistem Informasi <12050314864@students.uin-suska.ac.id>
=Rofa
[IES 2024] #1571024685 has been uploaded
1 pesan

Edas Help <help@edas.info> 26 April 2024 pukul 18.48
Kepada: Muhammad Fauzi Fayyad <12050314864@students.uin-suska.ac.id>, Mustakim Mustakim <mustakim@uin-
suska.ac.id>

Dear Mr. Muhammad Fayyad:

Thank you for uploading your review manuscript for paper 1571024685 (Application of AlexNet, EfficientNetV2B0, and
VGG19 with Explainable Al for Cataract and Glaucoma Image Classification) to 2024 International Electronics
Symposium (IES). The paper is of type application/pdf and has a length of 624701 bytes.

You can modify your paper at 1571024685 and see all your submissions at https://edas.info/index.php?c=32117 using
the EDAS identifier 12050314864 @students.uin-suska.ac.id

Regards,

Akhmad Alimudin, Ph.D

General Chair

2024 International Electronics Symposium (IES)

Conference Website : http://ies.pens.ac.id || Email: ies@pens.ac.id
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LAMPIRAN H

g DOKUMEN CONFERENCE IES 2024

o
H.1= Copyright Receipt
(@)

IEEE COPYRIGHT AND CONSENT FORM

To ensure uniformity of treatment among all contributors, other forms may not be substituted for this form, nor may any wording of the
form be changed. This form is intended for original material submitted to the IEEE and must accompany any such material in order to be
published by the IEEE. Please read the form carefully and keep a copy for your files.

Application of AlexNet, EfficientNetV2B0, and VGG19 with Explainable AI for Cataract and Glaucoma Image Classification
Mr. Muhammad Fauzi Fayyad and Mr. Mustakim Mustakim

2024 International Electronics Symposium (IES)

COPYRIGHT TRANSFER

The undersigned hereby assigns to The Institute of Electrical and Electronics Engineers, Incorporated (the "IEEE") all rights under
copyright that may exist in and to: (a) the Work, including any revised or expanded derivative works submitted to the IEEE by the
undersigned based on the Work; and (b) any associated written or multimedia components or other enhancements accompanying the
Work.

GENERAL TERMS

. The undersigned represents that he/she has the power and authority to make and execute this form.

N

The undersigned agrees to indemnify and hold harmless the IEEE from any damage or expense that may arise in the event of a breach

of any of the warranties set forth above.

w

The undersigned agrees that publication with IEEE is subject to the policies and procedures of the IEEE PSPB Operations Manual.

&

In the event the above work is not accepted and published by the IEEE or is withdrawn by the author(s) before acceptance by the IEEE,
the foregoing copyright transfer shall be null and void. In this case, IEEE will retain a copy of the manuscript for internal

administrative/record-keeping purposes.

W

For jointly authored Works, all joint authors should sign, or one of the authors should sign as authorized agent for the others.

o

The author hereby warrants that the Work and Presentation (collectively, the "Materials") are original and that he/she is the author of
the Materials. To the extent the Materials incorporate text passages, figures, data or other material from the works of others, the author
has obtained any necessary permissions. Where necessary, the author has obtained all third party permissions and consents to grant the

license above and has provided copies of such permissions and consents to IEEE

You have indicated that you DO wish to have video/audio recordings made of your conference presentation under terms and
conditions set forth in "Consent and Release."

CONSENT AND RELEASE

1. In the event the author makes a presentation based upon the Work at a conference hosted or sponsored in whole or in part by the IEEE,

the author, in consideration for his/her participation in the conference, hereby grants the IEEE the unlimited, worldwide, irrevocable
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permission to use, distribute, publish, license, exhibit, record, digitize, broadcast, reproduce and archive, in any format or medium,
whether now known or hereafter developed: (a) his/her presentation and comments at the conference; (b) any written materials or
multimedia files used in connection with his/her presentation; and (c) any recorded interviews of him/her (collectively, the
"Presentation"). The permission granted includes the transcription and reproduction of the Presentation for inclusion in products sold or

distributed by IEEE and live or recorded broadcast of the Presentation during or after the conference.

N

In connection with the permission granted in Section 1, the author hereby grants IEEE the unlimited, worldwide, irrevocable right to
use his/her name, picture, likeness, voice and biographical information as part of the advertisement, distribution and sale of products

incorporating the Work or Presentation, and releases IEEE from any claim based on right of privacy or publicity.

BY TYPING IN YOUR FULL NAME BELOW AND CLICKING THE SUBMIT BUTTON, YOU CERTIFY THAT SUCH ACTION
CONSTITUTES YOUR ELECTRONIC SIGNATURE TO THIS FORM IN ACCORDANCE WITH UNITED STATES LAW, WHICH
AUTHORIZES ELECTRONIC SIGNATURE BY AUTHENTICATED REQUEST FROM A USER OVER THE INTERNET AS A
VALID SUBSTITUTE FOR A WRITTEN SIGNATURE.

Muhammad Fauzi Fayyad 01-06-2024

Signature Date (dd-mm-yyyy)

Information for Authors

AUTHOR RESPONSIBILITIES

The IEEE distributes its technical publications throughout the world and wants to ensure that the material submitted to its publications is
properly available to the readership of those publications. Authors must ensure that their Work meets the requirements as stated in section
8.2.1 of the IEEE PSPB Operations Manual, including provisions covering originality, authorship, author responsibilities and author
misconduct. More information on IEEE’s publishing policies may be found at
http:/www.ieee.org/publications_standards/publications/rights/authorrightsresponsibilities.html Authors are advised especially of IEEE
PSPB Operations Manual section 8.2.1.B12: "It is the responsibility of the authors, not the IEEE, to determine whether disclosure of their
material requires the prior consent of other parties and, if so, to obtain it." Authors are also advised of IEEE PSPB Operations Manual

section 8.1.1B: "Statements and opinions given in work published by the IEEE are the expression of the authors."

RETAINED RIGHTS/TERMS AND CONDITIONS

« Authors/employers retain all proprietary rights in any process, procedure, or article of manufacture described in the Work.

« Authors/employers may reproduce or authorize others to reproduce the Work, material extracted verbatim from the Work, or
derivative works for the author's personal use or for company use, provided that the source and the IEEE copyright notice are
indicated, the copies are not used in any way that implies IEEE endorsement of a product or service of any employer, and the copies
themselves are not offered for sale.

« Although authors are permitted to re-use all or portions of the Work in other works, this does not include granting third-party
requests for reprinting, republishing, or other types of re-use.The IEEE Intellectual Property Rights office must handle all such
third-party requests.

« Authors whose work was performed under a grant from a government funding agency are free to fulfill any deposit mandates from
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H.2 Email Accepted Paper
©

6/5/24, 11:31 AM Email Universitas Islam Negeri Sultan Syarif Kasim Riau - [IES 2024] Congratulation Your paper #1571024685 (‘Application of...

DU
) MUHAMMAD FAUZI FAYYAD Sistem Informasi <12050314864@students.uin-suska.ac.id>

e
_‘Enf_-

[IES 2024] Congratulation Your paper #1571024685 (‘Application of AlexNet,
EfficientNetV2B0, and VGG19 with Explainable Al for Cataract and Glaucoma

Image Classification') - Accepted
1 pesan

Edas Help <help@edas.info> 17 Mei 2024 pukul 14.00
Kepada: Muhammad Fauzi Fayyad <12050314864@students.uin-suska.ac.id>, Mustakim Mustakim <mustakim@uin-
suska.ac.id>

Dear Mr. Muhammad Fayyad:

Congratulations - We are pleased to inform you that your manuscript #1571024685 (‘Application of AlexNet,
EfficientNetV2B0, and VGG19 with Explainable Al for Cataract and Glaucoma Image Classification') has now been
ACCEPTED by 2024 International Electronics Symposium (IES).

The evaluation of your paper and all comments from reviewers of your paper are enclosed to this message.

The reviews are below or can be found at https://edas.info/showPaper.php?m=1571024685 using your EDAS login
name 12050314864 @students.uin-suska.ac.id.
Please follow the accepted procedures here http://ies.pens.ac.id/

Now we would like your cooperation with the double check of your paper.

(1) For the copyright: Please ensure you process the copyright. The IEEE e-copyright submission can be done in
EDAS electronically at 'Copyright form'.

(2) For the paper final version: Please Strictly use and follow to IEEE template Manuscripts (Word Format):
https://www.ieee.org/conferences/publishing/templates.html ; and follow the reviewer's comments to improve/revise
your paper.

(3) Proofread your final manuscript thoroughly to confirm that it will require no revision.

(4) Please ensure that number of pages of your final paper is 4-8 pages.

(5) All the papers have to go through the file conversion (become PDF file) offered by IEEE PDF eXpress. You can
refer to the link here: https://ieee-pdf-express.org/. You will need the Conference ID to log in, which is: 63037 X. After
file conversion (become PDF file) offered by IEEE PDF eXpress successfully. You can upload PDF file paper final
version in EDAS at 'Final manuscript'

(6) Please take notice that the Final Paper should be submitted by July 18, 2024.

(7) Most importantly, please ensure the similarity score is less than 20%. You can refer to EDAS to see the similarity
score of your paper. According to IEEE regulations, any paper with a similarity score of more than 20% will be
dropped and should be reported to IEEE. Please make sure your final paper follow this rule.

If the similarity score of final version is more than 20%, the paper will be dropped or cancelled to be presented at IES
2024.

(8) IEEE reserves the right to exclude a paper from distribution after the conference (e.g. removal from IEEE Xplore) if
the paper is not presented at the conference.

We, IES 2024 organizer, are now planning the detail program and will inform you in coming weeks the information
related to IES 2024.

We look forward to seeing you in Bali, Indonesia, or joining us virtually, on August 6-8, 2024.
Sincerely Yours,

Regards,

Akhmad Alimudin, Ph.D

General Chair

2024 International Electronics Symposium (IES)

Conference Website : http://ies.pens.ac.id || Email: ies@pens.ac.id

Reviews/Comments:
======= Review {1 =======

> *** Originality: Uniqueness and originality in the presented paper
Average (3)

https://mail.google.com/mail/u/1/?ik=7d211dd2b4 &view=pt&search=all&permthid=thread-f:1799282211405373596 &simpl=msg-f:1799282211405... 1/2
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6/5/24, 11:31 AM Email Universitas Islam Negeri Sultan Syarif Kasim Riau - [IES 2024] Congratulation Your paper #1571024685 ('Application of...
> *** | jterature: Adequacy of references to literature
Good (4)

> *** Technical Discussion: Technical Discussion
Average (3)

> *** Contribution: Potential impact and contribution
Good (4)

> *** Comment to Author: e.g. Major reasons of your overall recommendation

- In the Results and Discussion section, you state that you utilize function-based evaluation methods to evaluate XAl
techniques. Please describe how you implemented this approach in your study.

- In each figure 7, 8, and 9 it is possible to show through figures the parts referred to as critical areas for diagnosis.

- How does the Superimposed Normal Image function on images 7, 8, and 9? | didn't find an explanation of
Superimposed Normal Image and its relation to XAl.

- In Glaucoma cases, it is still necessary to assess cupping changes on fundus images by measuring CDR and NRR.
How can the CDR ratio be identified from Figure 87 including the NRR ratio.

- Finally, in the abstract you state that "Grad-CAM analysis also effectively identified unique features for each eye
disease class", how do you get this statement from the explanation of your paper? Do you also carry out effectiveness
tests?

> *** Originality: Uniqueness and originality in the presented paper
Average (3)

> *** | jterature: Adequacy of references to literature
Good (4)

> *** Technical Discussion: Technical Discussion
Good (4)

> *** Contribution: Potential impact and contribution
Average (3)

> *** Comment to Author: e.g. Major reasons of your overall recommendation

Table Il presents the augmentation composition on training dataset for each holdout validation and class. It seems that
the dataset 4 times increasing compared to before augmentation. However, the authors stated they used two
transformation techniques, namely rotating image by 45 degree and flipping the image horizontally. Could you please
to describe the augmentation clearer?

Numerical values in Figure 6 are too small. It is difficult to see.

Please add a future plan or sugesstion in the conclusion section.

https://mail.google.com/mail/u/1/?ik=7d211dd2b4 &view=pt&search=all&permthid=thread-f:1799282211405373596 &simpl=msg-f: 1799282211405... 2/2
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SURAT PERNYATAAN

Saya yang bertanda tangan dibawah ini;

Mama ¢ Muhammad Fauzi Fayyad

NIM 120503 14864

Program Studi . Sistem Informasi

Judul Tugas Akhir . Application of AlexNet, EfficientNetV2B0 and

FGGTR with Explainable Al for Cavaract o

Claucema Image Classification

Menyatakan bahwa akan melengkapi seluruh kelengkapan administrasi
Tugas Akhir Program Studi Sistem Informasi Fakultas Sains dan Teknologi
Universitas lslam Megeri Sultan Svarif Kasim Rigu berupa bukti pelalsanaan
conference secara lengkap. Demikian vang dapat saya sampaikan dengan

sungguh-sungguh, Atas perhatiannya, sava ueapkan terima kasih.

Pekanbaru, 26 Juni 2074

Hormat Sava,

Muhammad Fauzi Fayvad
MM, 12050314864
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DAFTAR RIWAYAT HIDUP

Muhammad Fauzi Fayyad lahir di Bengkulu, pada tanggal 19
Desember 1999. Saya merupakan anak dari Bapak Budi Hi-
dayat, S.P., M.M dan Ibu Ir. Tri Esti Indrarwati M.Si, Saya
adalah Anak Pertama dari dua bersaudara. Saya memulai pen-
didikan formal saya di TK Kartini di Kota Pekanbaru, dan
menyelesaikan pendidikan pada tahun 2007. Selanjutnya, saya
melanjutkan ke Sekolah Dasar di SDN 036 di Kota Pekan-
bard- Saya menyelesaikan pendidikan Sekolah Dasar pada tahun 2013. Setelah
melﬁelesaiksan pendidikan dasar, saya melanjutkan ke tingkat SLTP di SMPN 4 di
Kotg)Pekanbaru,dan menyelesaikan pendidikan pada tahun 2016. Selanjutnya, saya
melanjutkan ke tingkat SLTA di MAN 2 Model di Kota Pekanbaru, dan menyele-
saﬂ;;—n pendidikan pada tahun 2019. Saat ini, saya sedang menempuh pendidikan
tingléat sarjana di Universitas Islam Negeri Sultan Syarif Kasim Riau, Program
Stu@ Sistem Informasi di Fakultas Sains dan Teknologi. Saya mulai kuliah pada
tahun 2020 dan diharapkan dapat menyelesaikan studi pada tahun 2024. Selama
masa kuliah, saya telah menyelesaikan kerja praktek yang bertempatkan di Dinas
Komunikasi, Informatika dan Statistika Provinsi Riau, yang memberi saya pengala-
man praktis dalam analisis kualitas website menggunakan WebQual 4.0 dengan
SPSS. Selanjutnya, saya juga telah menyelesaikan Kuliah Kerja Nyata (KKN) di
Desa Kijang Rejo, Kabupaten Kampar, dimana saya terlibat dalam Pembuatan Peta
Desa Kijang Rejo dengan Citra Satelit menggunakan QGIS dan SASPlanet. Se-
bagai bagian dari tugas akhir saya di universitas, saya sedang mengerjakan proyek
mengenai “Application of AlexNet, EfficientNetV2BO0, and VGG 19 with Explainable
Al fdr Cataract and Glaucoma Image Classification”, yang bertujuan untuk mengk-
lasiEkasikan citra fundus penyakit katarak dan glaukoma menggunakan Algoritma
Deép’ Learning dan Pendekatan XAI. Saya berharap dapat menyelesaikan proyek
ini %da tahun 2024.
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