NITIME1AEns walulad wazuinnssy winInedunwdug

I 5 atiuit 1 (Uns1AY - iqmau 2569)

unAa21u38 (Research Article)

N1TWAILILUUINGBINTREUTVILATDIUUUYARUNDIILUNLIALUININY
= v va < 4
Yuaauszamanlagldnaauinduanniand

Development of Boosting Algorithm Machine Learning Models

for Diabetic Retinopathy Classification Using Symlet Wavelets

o s a Q‘l (% a o 0‘1*
TYINAY AINUAT LAY dUTY TURNUG
Chatchawam Srimontree! and Tanarat Chotiphan®”
w13 Inensreniunes auzimaluladanamnssy U Ie1aeTIui)guaTIve Il

Department of Computer Science, Faculty of Industrial Technology, Ubon Ratchathani Rajabhat University

"Corresponding author email: tanarat.c@ubru.ac.th

TuRsuunau (Received) Tudlgsuunanuatuiily (Revised)  Tufinouiuunaim (Accepted)

16 SwAN 2569 6 JAu1AN 2569 9 JuAN 2569

unfnge

muifeadsiigausrasdiiie 1) fauwazindseAnsanuuuiiaosnianiouiveand esuvuyans
2) il e uunnmdrg90Uszamed sinnelsauimud useuszaman saufunsaianuaudanniand
nsudosuUsziandudnduiu 10 Fuuuud Tnsudazduuuuduansteyaidaialoun Aades daudeoauy
1n3g1u wdau Loulnsd At wagaruldahlildaudnuusdudasutedu 60 qudnvusdgniily
Usrnanasiuuuuuiaosmaisuivenaiouuuyaiesiuau 3 uwuaeddud natunsufsuyad lad3tisy
wazuANyas TneuideiiinisussdulsyAvsnmusauuudiansdas 333 10-Fold Cross Validation kaga131s
wnIndanuduay 1 eruamAinuwiug) A1nula Areusunng wazUseansamlngsanveszuy
iiedmidenuuuiiaesiimunzaniigalunisduun fedannisuisuiisudszans smvesuuusiaesnudn
wuuiraedladidifulinadnsgeanluiounndadia Tnsfanuusiugrosazr 94.47 anula¥osas 95.24
mdnziosay 93.69 wagAUsravsnmlnesanvesszuuiesas 94.56 Fauandliifuinnsussgndldaniand
niudesulsianduidniamiuuuuiiaseninsoudvenad ssuvuyansamtsadumadenlunisidede
TsAuvmuiureUszamen

v
a P

Ardnfsy: lsaummuaueedszamen, n1siseudveases, yans, Juidn

ISSN : 2821 - 9406 (Online)




NITIME1AEns walulad wazuinnssy winInedunwdug

I 5 atiuit 1 (Uns1AY - iqmau 2569)

Abstract

This research aims to 1) develop and evaluate the performance of boosting machine learning
models, and 2) classify retinal images with diabetic retinopathy using symlet wavelet transform feature
extraction from 10 sub-bands. A total of 60 symlet features were obtained by extracting six statistical
measures, namely mean, standard deviation, energy, entropy, skewness, and kurtosis, from each of the 10
sub-bands. The feature set was fed into three boosting machine learning algorithms, specifically XGBoost,
LishtGBM, and CatBoost, for classification model development and performance comparison. Model
performance was assessed through 10-fold cross-validation and confusion matrix analysis to determine
accuracy, sensitivity, specificity, and Fl-score metrics for optimal model selection. Comparative
performance evaluation demonstrated that the LightGBM model achieved the best overall performance
across nearly all evaluation metrics, with an accuracy of 94.47%, sensitivity of 95.24%, specificity of 93.69%,
and Fl-score of 94.56%. These findings suggest that integrating symlet wavelet features with boosting-based

machine learning algorithms provides a promising approach for diabetic retinopathy screening and diagnosis.
Keywords: Diabetic Retinopathy, Machine Learning, Boosting, Symlet
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Accuracy = (TP + TN) / (TP + TN + FP + FN) (1)
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Sensitivity = TP / (TP + FN) (2)
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Specificity = TN / (TN + FP) (3)
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TuusiazAana
Precision (Positive) = TP / (TP + FP) (4)
Recall (Positive) = TP / (TP + FN) (5)
Precision (Negative) = TN / (TN + FN) (6)
Recall (Negative) = TN / (TN + FP) (7
Flmeastre = 2 x Preci.si.oanecaLL ®)
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AdARs i enfeginudnvaziifidiauddnygean 3 dduusnie HH1 entropy grldlunisdiuun
65 asAndudosay 5.84 HLL skewness gnldlunisdnuun 61 afsAndudosay 5.48 way LH3 entropy gnld
Tumsduun 50 adsAndusosar 4.09 Wudu masuunmuduuuusuandifiuiaudnuaranduuuuduug
(HL) gnémdenuiteldsuununniigai 9 andnvazAniduiesay 39.4 sesaunfouuiusu (LH) 5 qudnvme
Anlufosag 26.3 uazuuinues (HH) 4 AudnvazAnduesay 22.2 ludssinunmsiuunnuussiamandnuuy
wuimanduazaeulnsIidndugeanil 12 audnwvasAniduiesas 60 Jsazvieuliiiuinuuudiasiends
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M13197 5 wansAanuddtyvesnuanvardgnidentdlunisdiuun 20 arduusnveuuitaedladidion

aey AANYIY FULUUA ANEATY dnduGevar)
1 HH1 entropy HH1 65 5.84
2 HL1 skewness HL1 61 5.48
3 LH3 entropy LH3 50 4.49
4 LL3 skewness LL3 48 4.31
5 LH3 skewness LH3 a7 4.22
6 LL3 entropy LL3 38 3.41
7 HH3 mean HH3 36 3.23
8 LH1 skewness LH1 35 3.14
9 LH2_entropy LH2 34 3.05
10 HL3 skewness HL3 34 3.05
11 HL1 mean HL1 31 2.79
12 HH2 mean HH2 29 2.61
13 HH1 skewness HH1 28 252
14 HL3 mean HL3 28 2.52
15 HL1 kurtosis HL1 28 2.52
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Ay ARANYIY FULUUA ANEALY dnduGevar)
16 HL3 entropy HL3 26 2.34
17 HL2 skewness HL2 25 2.25
18 HL2 std HL2 24 2.16
19 HL3 kurtosis HL3 23 2.07
20 LH1 std LH1 21 1.89
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“1A3lne Onjun et al. [3] FamuhBudanmiandlissavinmgsiian lumsduunlsaummiudureysyamen
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