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input: | (None, 8, 8, 2048)

output: (None, 2048)
Y
input: | (None, 2048)
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input: | (None, 2048)
dense_14: Dense
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output: (None, 5)

il Lo .5

:Z\:ajtd\ ﬁbu]\ [EPREGI cC)'.'\M\ CJ}A.\M «_\:Diﬂ

Gl Olg axe dalladd (Weighted Cross—Entropy) 4igjse 8ylea dla: gyluadl Al o

(Learning Rate _au)si (awais 0.0001 Syl e Jaes gt Adam el o
Scheduling)

Ol (g (Epoch) yac 15 524 Validation Loss 4.y asEarly Stopping:

AUC- (=2 xlIF1-Score « (Accuracy)adal :saxmie aulie aladiuls o1y anl e

81



P i

ISSN:2788-6336

2025 - pulawdi - L adalt

(300 Al Liaddiad cdig jeall 5)ledd) Al Calieal

Weight~nix CN

TN

Gliall e Jlea] N

[35) & Sluall e ar/ e

clall e aC e

Cilddlially milill) 6

S o8 1.6

dald) Cilally Ajlie 5jlien il = el = 3satll 3o

%98.63 :canyxill 483

%95.20 :Geanll 48y

%94.8 :xalIF1-Score

(Validation Loss): 0.1749 saaxll jlazd o

D ae eyl yeae 50 lae Lo Gls Buas (2 JSall) 8 magall 2821 Jinia ek
(Overfitting) alaall Jajb (e Slag ¥ z3sall of e Jay Lo cginilly canpatl) ohal cpy an
(Underfitting). alxill (ot

82



2 o g

ISSN:2788-6336

2025 - pulawdi - L adalt

o i Training and Validation Accuracy
0.95 — - b
=
0.90 - /
E /
s
= /
<
0.85
0.80 A ——— Training Accuracy
— Validation Accuracy
oo 2's 50 75 100 12 s 1so 17 s 200
5 Training and Vvalidation Loss
—— Training Loss
Validation Loss
0.8
=
S os6
=
=
o~
& 04
L
02 B -
00 T T T N v T T
oo 2s 5.0 7.5 10 0 125 15.0 17.5 20.0
epoch

daall e 12 J<A

ALY ddghaa Julal 2.6

U g ceadl) Gl Caiiat b adia ol e (3 JSA) la V) ) dishias didas CaiS
= Glsh L85 « Mildy Moderate e (3y5laiadl clajyall (pn Suadll 4 Gligacall
claall 038 G Sasal 8 Al Ay ped) ol

83



2025 - pulawdi - L adalt

diall

No_DR

Mild

Moderate

Severe

Proliferative

True label

Normal

Mild

Moderate

Severe

Proliferative

Confusion matrix

2 0] 1] ]

9 61 24 0 1
5 20 7 -]
0 0 21 18 6
0 3 13 3 37
5 = 2 o L
E = £ 2 -
2 B & 5
= B

&

Predicted label

2 o g

155M:2788-6336

300
250
200
150

- 100

94.7%

88.1%

91.5%

85.0%

88.5%

84

L.J:\.u.aﬂ\ JL}M Cu.a}:l :1 €§J d}daj\

F1-SCORE

95.4%

91.2%

92.7%

87.0%

91.0%



P i

ISSN:2788-6336

2025 - pulawdi - L adalt

(Severe Sia J8Y) clidl) e s 13 2l elal #3saill of sl eodlel Joanll (10

g 5 Al Gl Glg aae dallee Clid ddlad e Jb Le «Proliferative) 4
Al cluhal) e ddjlia .7

Clily Aegene Gait o Ailes Zlo oyt e il Glahall e dblall 45)leall
r JGl Jganll & milull HlAPTOS 20109.

duwlyl sl F1-SCORE Olasile
dwlyl oia 95.20% 94.8% Sliall ojlsi pasl 8)ghis dalles
awbwl 23500 Xception 92.75% 91.3% LAl yilei pas) dxlee g
z3gei ResNet50 93.10% 92.0% digjgs 5lws aAls g

Zhang et al. (2019) - - dalize Jlily degoze wle
Harry et al. (2016) 75.00% - Slall o3lei pasd dnllee ;g

degens (uid o lghuk die Aoyl z 3kl o st o iRall 7 3satll of A3)2al) 238 ruas
Xception.isjlas e lial Sl @Bl dled 25 Lee iyl

Gluagilly 4ailal) 8

alatingy) 1.8

Gan) alaill i ladiad 8 s gale Gasit iy = aall o dgaill of 2555 ctunl) 120 olis b
dalle clugiy Xeeption A<l dital 40Kel) DA (e oSl 404l Plae) (analial
aleny Lae %9520 cily 3an3 383 pe Jlo ol aiat (g g 3gaill (K5 (lill) G355 pre

LGaally Sl (el 8 oLlaY) acal sacly sl

85



P i

ISSN:2788-6336

2025 - pulawdi - L adalt

B3 o) Caaill b bl il are AEd Jae da a8 dal )l s3a daeal )i

ziall el of il s Al Aoyl Jlae b lidadl) e aal) dalss A

el 13 8 Gl suas BT 2 Les ¢(9a Al G plga o dinlai oSa

aluagil) 2.8

b Los oamgs clauind o A1 by il Byl e by

z3saill ¢ldf (peal (Attention Mechanisms): olat¥) il mad e 7 3salll Guuend .1
Ll Hya b dajall shlidl a4

cllall Puany (Semi-supervised Learning): el 4ud alail)l il aladsnd .2
sl Jlad) 3 Aabid) diiad) e

sldaY) (sal A& olisg 7 dsatll Adlacs 52l (Explainable Al): L jyiil) cilass CaliSia) .3

Jkaay (Multi-center Datasets):  S)all sasaie Glily Glegaas o zisaill a4
Abide clily jalas e avell 5,3

ot liasas Laa ¢z 3sail A yucadts alsyg oL i ad] o dpaill 138 kil Jalads ¢ Jiiandl) b

Lol KA o adied Adgiges A8y ST da i dalil el 8

gl

[1] World Health Organization, "Diabetes," 2021. [Online]. Available:
https://www.who.int/news-room/fact-sheets/detail/diabetes

[2] P. Harry, C. Frans, and M. Deborah, "Convolutional neural networks for diabetic
retinopathy," Procedia Computer Science, vol. 90, pp. 200-205, 2016.

[3] S. Mobeen, H. Khan, and S. ABBAS, "Diabetic retinopathy detection using CNN,"
in Proc. Int. Conf. Comput. Sci. Eng., 2019, pp. 1-6.

[4] Y. Zhang et al., "Diabetic retinopathy detection using deep learning," IEEE Access,
vol. 7, pp. 129379-129388, 2019.

86


https://www.who.int/news-room/fact-sheets/detail/diabetes

P i

ISSN:2788-6336

2025 - pulawdi - L adalt

[5] X. Li, X. HU, and L. YU, "Cross-disease attention network for joint diabetic
retinopathy and diabetic macular edema grading," IEEE Transactions on Medical
Imaging, vol. 39, no. 9, pp. 2948-2958, 2020.

[6] V. Gulshan et al., "Development and validation of a deep learning algorithm for
detection of diabetic retinopathy in retinal fundus photographs," JAMA, vol. 316, no. 22,
pp. 2402-2410, 2016.

[7] M. E. D. Garcia, J. D. Gallardo, and J. D. Mauricio, "Detection of diabetic retinopathy
based on a convolutional neural network using retinal fundus images," in Proc. Int. Conf.
Artif. Neural Netw., 2017, pp. 635-642.

[8] A. Adarsh and P. Jeyakumari, "Multiclass SVM-based automated diagnosis of
diabetic retinopathy," in Proc. Int. Conf., 2013, pp. 206-210.

[9] U. R. Acharya, C. M. Lim, and E. Y. K. Ng, "Computer-based detection of diabetes
retinopathy stages using digital fundus images," Proceedings of the Institution of
Mechanical Engineers, Part H: Journal of Engineering in Medicine, vol. 223, no. 5, pp.
545-553, 2009.

[10] G. G. Gardner et al., "Automatic detection of diabetic retinopathy using," British
Journal of Ophthalmology, vol. 78, no. 5, pp. 360-363, 1994.

87



