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Abstract

The Weather Classification System Using Deep Learning Technology for Sky
Cameras of the National Astronomical Research Institute (Public Organization) The
objective is to use continuous sky photo data stored in a database to train and develop
an artificial intelligence system for weather classification. This aims to increase the
accuracy in displaying sky statuses, including clear sky, cloudy, overcast, and rainy
conditions. By using deep learning algorithms, the system achieves an accuracy rate of
96.67% through image classification with convolutional neural networks. These
networks are based on artificial neural networks that can effectively learn and analyze
complex data. The system can process and classify sky conditions in real-time based

on specified locations and times. Additionally, it can store data to display through
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graphs, allowing users to know the sky conditions at different times. The system also
provides the capability to retrieve historical data by date, time, and location as needed
by the users. This is highly beneficial for studying and analyzing weather conditions

and astronomical phenomena.
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ALBY (custom model) Avlimaiiusznaumetalyosd1Ay Ao

=Y

convolutional layers @195 UM $# 19853100 W, batch normalization way ReLU Ll oLy

Uszangamnisiseus, pooling Wag dropout d13uan overfitting, wa fully connected

layers @115 UARSUNAANSNOUA WU softmax 1 aTuun 4 Uszian 14 global average

pooling Liieaan1sfimesuaziiuausilunisiseus

Accuracy (%)

Training Progress (30-Apr-2025 16:39:18)

Epoch 5

@ Fi
P e——— P —— @

Iteration

Iteration
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Results
Validation accuracy
Training finished:

Training Time
Start time:

Elapsed time:

Training Cycle
Epoch.

Iteration

Iterations per epoch:

Maximum iterations

Validation

Frequency.

Other Information
Hardware resource
Leamning rate schedule:
Learning rate

89.72%

Max epochs completed

30-Apr-2025 16:39:18
21 min 23 sec.

50f6

260 of 260
52

260

30 iterations

Single GPU
Piecewise
0.001

Accuracy

Training

(smoothed)

Training

— @ — Validation

Loss
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Confusion Matrix for Training Data Confusion Matrix for Validation Data Confusion Matrix for Test Data

Clear Clear Clear

Cloudy Cloudy Cloudy

True Class
True Class

Overcast Overcast Overcast

Rainy
Rainy Rainy

Clear Cloudy Overcast Rainy Clear Cloudy Overcast Rainy
Predicted Class Predicted Class

Clear Cloudy Overcast Rainy
Predicted Class

35U 9 Confusion Matrix N15Us2LAUA1991191UB4 Training Data, Validation Data uwag

Test Data

31N3UN 9 wane Confusion Matrix udelduseidiunisinauvedaaadiviunis

Uanan Ui 19899n Training Data 3,360 A asuundulszianaz 840 aw leun
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4 v

Clear, Cloudy, Overcast wag Rainy n15Usifiuluinaanuisadiunlaog19an@oaianun

&
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v

2,861 %3 (True Positives) Sis1uau 499 asa Alumavuneindunaranis naitase q ud
\Jusnaananila (False Positives) war8n 499 ads fiszuuvuneRainlaldnataiy 9 Wi
39 9 windunanathu (False Negatives)

Confusion Matrix assnanslguszidunisvinnuvedunadiniunisuenaniug N e
1997 Validation Data 7 anun 720 nw Tasuyafuuszinnaz 180 a1 dun Clear,

Cloudy, Overcast waz Rainy 31nn13UseLiiy luwaaunsaduunnmlaegegneiasvianun

(% '
v a a ¥

646 %3 (True Positives) 5 wau 74 ASs Asvuusuuninindunarands seiiase o uwa
Jusnaananils (False Positives) wazdn 66 A%a fiszuuvinueinitlildnaraiy waita3e
wiudupanatiu (False Negatives)

Confusion Matrix anunlguszidiunisinauvedlunadiniunisuonaniuzNaein

Y04YM Test Data ieavun 720 n v Insuvuduuszianaz 180 nw lawn Clear, Cloudy,

296



o <l o |
Msarsudlamalulad g saumeuazuianssy U 11 atuit 2 wgea1Ay — FaUAY 2568

Overcast Uag Rainy 9NN15Useidiu lumaaunsaduunninlaegagneeanavun 620 AT
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(True Positives) fig1wau 100 A%e Nszvudwuninindunaianis vanase q uandudn
Aananile (False Positives) azdn 91 A Aszuuyiusininlildaanaiy Mnase § ud

Jupanaiu (False Negatives)

5.2 lataa GoogleNet 1310135 Transfer Learning Aaluinan1un sl nlagu1usu

{ o o

AT oITO AT A LRI gELA U ULas I NdAYAD Inception N1@1N1TE

)

AT TBYAINNAIBUUIN receptive field lanFouriu Frelidiladnuazvaanimliong

6 o

Huszansamlagliiiudnuiumsfiwesuniuly awesdidey loun Inception module,

o

1x1 convolution @15 Uandl #, Global average pooling 47t 8an overfitting waz Fully

connected layer dwisudnwunaaia luwaiddvianuwiugias Imsnensies uazwvuny

ANMSUIIUDSY

Result:
Training Progress (01-May-2025 14:22:27) v::a‘;n e -

Training finished: Max epochs completed

i

- - o - @ Firer
Training Time

Start time: 01-May-2025 14:22:27

Elapsed time 7 min 43 sec

Training Cycle

Epoch; 50f5
Iteration: 260 0f 260
Iterations per epoch 52

Maximum iterations: 260

Accuracy (%)
o

Validation

Frequency 30 iterations

Epoch 1 | Epoch 2 0 Epoch 3 ) Epoch 4 ‘ Epoch 5 . Other Infermation

0 50 100 150 200 250 B
Iteration Learning rate schedule: Constant

Hardware resource: Single GPU

Learning rate: 0.001

Accuracy

, Epoch 2 Epoch 3 4 Epoch4 . Epoch 5

50 100 150 200 250
Iteration

UM 10 nsmiuansAAsusiugazAInugadelunisin Transfer Learning Tuing
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True Class

Cloudy

Overcast

Rainy

n5U7 10 wansnsmlaeiinisuusteyaiiiniduyeiln 70% yanageu 15% wazyn

NMINTIVABUAUYNFBITEWINNHN 15% s muansliiiiuinfinuusiug Ao inay
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anas waglAnaan Famuneanudlueainisusulsuasyhaulanuy

Confusion Matrix for Train Data

Cloudy

True Class

Overcast

'
a

dyn

Confusion Matrix for Validation Data

180

180

840

Rainy

180

Clear Cloudy Overcast Rainy
Predicted Class

Clear

Cloudy Overcast

Predicted Class

180

Rainy

True Class

AuansuansbiliuIAaugy e

[
=

=

=

Confusion Matrix for Test Data

Clear

Cloudy

Overcast

Rainy

Clear Cloudy

Overcast Rainy

Predicted Class

31]17[ 11 Confusion Matrix N15U32LIUNTITY191UU89 Training Data, Validation Data Wag

Test Data

313U NN 11 wans Confusion Matrix Aug1elduseiiiunisvitanuvedluna

dmsun1suenanueyieaiinvasym Training Data V19num 3,360 AN Toonuadulssinnay

840 A1 lewn Clear, Cloudy, Overcast Wag Rainy 21nn15Useiiiu Laagu1sasunnIn

Ippeagndeaianun 3,360 ASS

Confusion Matrix #53na1919U5£LUN15YNUTBNUL AR NS UNISUBNED UL N D99

Y999 Validation Data v enua 720 n1w lnsuuadudszianaz 180 aaw laun Clear,

Cloudy, Overcast wag Rainy 31nn15Useidlu lumaaiunsadiunanlaegragnieasianun

720 A54 (True Positives)

Confusion Matrix #1u1 g USELEUNTINIUTD UM AFINSUNISUBNEDIULTIDIT

Y93 Test Data vianun 720 a tneuuudulszianay 180 aw leun Clear, Cloudy,

Overcast wag Rainy 31nn15Useiiiu lunag1unsadnuunnnlee

(%
1 %4 £y

Y

[
v a a ¥

(True Positives) 911U 1 A3Y AszuudwunRninduaatanils 1991939 9 uaat

[%

g19NABIINUA 719 AT

Judneana

P . a Z.Jl PN o a 4 L 1 5 gj A a 1% <
%14 (False Positives) uagdn 1 ass Nszuurweialdldaaaiu vsnass 9 udndumana

U (False Negatives)
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5.3 Tpafia¥1991nMInsyuUIuNs HOG LilofnaidnuaLAuYeInIN U Youuas
U9 Aeuduinlassiuszamifiouiieenuuusioiaesing q lag convolution2dLayer
ﬁmﬁﬂﬁﬁauiﬁmaﬂ%ﬁuﬁ batchNormalizationLayer wag reluLayer t18lin1silniaiios
wazly1f aidy maxPooling2dLayer ¥asanvuInuaz it ut oy ad 1Ay vz
fullyConnectedLayer, softmaxLayer, wag classificationLayer FRATTISMUNUTZLAN AN

Taognakiue vinlilaunaiiuszansain

Results

Training Progress (01-May-2025 13:14:07)

Validation accuracy: 89.86%
Training finished Max epochs completed
Training Time
2 Start time: 01-May-2025 13:14:07
Elapsed time: 6 min 40 sec
Training Cycle
Epoch: 50f5
Iteration: 260 of 260
lterations per epoch 52
Maximum terations: 260
Validation
20 Frequency 30 iterations
100~ Other Information
Epoch 1 Epoch 2 Epoch 3 Epoch 4 Epoch 5
0 L L 1 L L Hardware resource Single GPU
0 50 100 150 200 250

Iteration Learning rate schedule:  Constant

Learning rate: 0.001

Accuracy

Training (smoothed)
Trairing
— @ — Valdation

lteration

Loss

UM 12 nsmluanseanuusiuguazainnugadslunisiinlung HOG uagns

custom model

93U 12 wananslaedinisuusdeyanilniduyailn 70% Yanageu 15% wazyn

¥ '
= =

N1IATIVABUANUYNABITENINNTHN 15% nnsmAImuuiugfides gadu Fauauen
fansiawvedunalunisiin lueasussuiuasUsumliiueldgnaesntuuangaly
A luduveansmaaugadeiauans sxwuldidanugadednsegluszdugaunn

Confusion Matrix for Test Data

Confusion Matrix for Train Data Confusion Matrix for Validation Data

Clear
Cloudy «» Cloudy «» Cloudy
2 @
@ 5
o o
:
Overcast = Overcast "~ overcast
Rainy 8 Rainy 1 Rainy 180
Clear Cloudy Overcast Rainy Clear Cloudy Overcast Rainy Clear Cloudy Overcast Rainy
Predicted Class Predicted Class Predicted Class

gﬂ‘ﬁ 13 Confusion Matrix N1SUSZLEUNITNIIUYD Training Data, Validation Data Wag Test Data
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91n3U7 13 uans Confusion Matrix sudnelduszifiunsvinuvedluimadmiunns
UaNanUEYioaiinvesyn Training Data aun 3,360 A Tnswvadudszavay 840 A
oA Clear, Cloudy, Overcast Wag Rainy 31nn15Useliiu lunagunsadiuunnnlaagig
Qﬂéfﬁ]ﬂ‘ﬁﬂ%ﬂﬂ 3,034 A39 (True Positives) §51uam 28 a3s Alumariunefaidunaands
eia3e q wdndusnaananils (False Positives) wazdn 326 ads fisvuuvuneRadalile
AanaTY 9 i3 9 udnJumanatiu (False Negatives)

Confusion Matrix assnanslgusziliunisvinuveslunadniunisuenaniuz Neei
194%n Validation Data ¥ sviia 720 a1w Tnsuvafuuszinnag 180 a1m Idun Clear,
Cloudy, Overcast uag Rainy 21nn15Uszidu T,:uLmammsmﬁLLuﬂmwlé’astﬂﬁaaﬁgwmm
688 A% (True Positives) §51uu 2 A% Mumarueinindunaiadu (False Positives)
wazdn 72 ass iszuurhuneRndlildnanati weiiese q wdudunanatu (False Negatives)

Confusion Matrix anunlguszidiunisineuveslunadiniunisuenaniug N
909%M Test Data ﬁwm 720 A TaswUadulszinnay 180 AN Lawn Clear, Cloudy,
Overcast lag Rainy 91nn15UszLiU T,:umaamwsmﬁ’muﬂmw%’ashqgﬂéfaaﬁgwm 656 A%

o

(True Positives) {51 4 A31 Nszuudnunanindunaands enass o wandudneana
= . a & A ° a 9 1 & & a a Y
#ils (False Positives) wagdn 64 Ase Aszuuviuieiainldldeanaiu visiase q wandu

AaNalu (False Negatives)

5.4 Tu1Aa RestNet-50 Lalgosa 1A ey LAWn Input Layer @115 UUTUTUINNIN,
Convolutional Layers 1M 3 Un 9A add Nwaga1NAIN, Fully Connected Layer a v
Classification Layer M U5ulvinungaududiuwiunanalud 1nenis Transfer Learning A

Tumaninwaanuae wusuldnuaulvd asnatkagnineinsnaeetlunisinlumalug
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Results

Training Progress (01-May-2025 15:35:09)

Validation accuracy: 100.00%
Training finished Max epochs completed
Training Time

Start time: 01-May-2025 15:35:09
Elapsed time: 65 min 55 sec

Training Cycle

Epoch 5015
Iteration 260 of 260
Iterations per epoch 52
Maximum fterations: 260
30 .
Validation
20~ Frequency: 30 terations
o Other Information
Epoch 1 Epoch 2 Epoch 3 Epoch 4 Epoch 5
) L 1 1 L 1 Hardware resource: Single GPU
[} 50 100 150 200 250
Heration Learning rate schedule:  Constant
Learning rate 0.001
Accuracy
Training (smoathed)
AN Training
- Epoch 2 o Epoch3 Epoch 4 L__JEpoch5 L Final — @ — Validation
50 100 150 200 250
lteration

Loss

UM 14 nsmluanseanuuiuguazanugadslunisiinlung RestNet-50

93U 14 uamanslaeiinsutadeyaditlnduyailn 70% yanagey 15% uazyn
N13753980UAIINYNADITENINNITAN 15% grnnsArruLug i Al uyueuly
29usn Fevsuondamsiauveslunalunsiniidslifianunsd wazarauuiugilunig
Anfisduegnsminilunmends mnsanuilueadudouiuassudlihugldgndomin
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Ju ludwvesnsmaianugydeiiiuans asvuldinamanugydediasegluseiugann
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Tvideianainiiaas

Confusion Matrix for Train Data Confusion Matrix for Validation Data Confusion Matrix for Test Data
840 Clear 180 Clear 180
840 g Cloudy 180 »  Cloudy 180
a @
S o
)
g g
840 = Overcast 180 F Overcast 180
840 Rainy 180 Rainy 180
Clear Cloudy ) Overcast Rainy Clear Cloudy Overcast Rainy Clear Cloudy Overcast Rainy
Predicted Class Predicted Class Predicted Class

sUN 15 Confusion Matrix N15Us#LTUN15W 191484 Training Data ua

Validation Data
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9In3UT 15 uans Confusion Matrix sudnelduszifiunsvinuvedlumadmiunns
UaNanUEYioaiinvesyn Training Data aun 3,360 A Tnswvadudszavay 840 A
oA Clear, Cloudy, Overcast Wag Rainy 31nn15Useliiu lunagunsadiuunnnlaagig
gndesianua 3,360 ASa (True Positives) Taifl S1uaundailunaviunefinindunanants s
231 9 wdndudnaananils (False Positives) uaglaifl Srusuadeiilunarinnefiniiluly
AanaTY 9 i3 9 udnJumanatiu (False Negatives)

wang Confusion Matrix #53na19lgUszLiuNTISINUTeIlAad S UNITUBNEATUE
fiosiluasyn Validation Data siavium 720 am Tasuvaduussinvias 180 a léun Clear,
Cloudy, Overcast uag Rainy 21nn15Uszidu T,:umamammi’wLLuﬂmwlé’astﬂﬁaaﬁgwm
720 n%s (True Positives) lall nsvhueiiianana (1713& False Positives wag False Negatives)

Confusion Matrix anunlguszidiunisineuvedlunadiniunisuenaniugNeein
999 Test Data vianun 720 a1 Tnsuvanduuszianas 180 nm 1dun Clear, Cloudy,
Overcast ag Rainy 91nn15UszLiU Iumammsmﬁ’muﬂmwlé’aéwqgﬂﬁaaﬁwm 720 p%q

(True Positives) 143l nsviruefiianain (1s False Positives Wag False Negatives)

6. 8AUT8HA

Tunsinuadad Idinswisuiisudszansnmsewirsdunanuusieg Tnevinis
NAADUAINAT Accuracy, Precision , Recall thag F1-score Iﬂ&JLLUQLﬂuam"qoﬂﬁa Training
data, Validation data way Test data i aiUSeuifiouansneg sl Ine TP, TN, FP, FN lu

A58 UNUAIEA1ANNLUFUL LA laviatean Taun

. . (TP+ TN)
ANPNNANABY (Accuracy) = (1)
v (TP+ TN+FP+FN)

. D e TP
ANAULLLUYN (Precision) = —_— 2
(Precision) (TP+FP) (2
, TP
AUl Recal) = ——— (3)
(TP+FN)

(Precision X Recall)
F1-Score = 2 X — (4)
(Precision+ Recall)
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PMNAITNT 1 wansdsnsiUssursulszansnnlunaainarigg 1ae GoogleNet

LAy ResNet-50 fUseANSnmasan (Accuracy, Precision, Recall, F1-score = 100%) Wi

GoogleNet Uszananalianinuin (7 unii) iieunu ResNet-50 (65 u1#i) HOG + Layer &

UseanSninsesasun (Ussanm 90%) mieadnatsalndlAes GoogleNet (6 W1l Custom

Model fiusgansamean (Uszana 85%) wagldiianuszuianauiundn HOG + Layer uaz

GoogleNet (21 u1#) laaadnlviaduuiugigandn uinesliasaieaIUszanananie

Tnenadns GoogleNet waz ResNet-50 viléda 100% w191nnsT4 Transfer Learning 4t

LunafinguNHnwSIINYRtayavun lngunldause wieuUsu A1 Training Options

Tvangiudeyaluy wediglilumaieus laudugwazantym Overfiting loiagnadl

UseanSam Feauudugiaves ResNet-50 11a1nlassasialunananuazdudou 3919

naUszulaNaN1nni1 GoogleNet @aillassasteitosninundslvnaanslnalAseiu

A1319% 1 wansran1siUTeuigulsEanSn nvedliinaainya Training Data

Model Accuracy Precision Recall F1-score time
custom model 85.14% 85.14% 88.56% 84.38% 21 min 23 sec
GoogleNet 100% 100% 100% 100% 7 min 43 sec
HOG+Layer 90.27% 90.29% 92.44% 89.98% 6 min 40 sec
RestNet-50 100% 100% 100% 100% 65 min 55 sec

A1319% 2 wanran1sUTeuisulsednSninvedlunaainya Validation Data

Model Accuracy | Precision Recall Fl-score time
custom model 86.11% 86.11% 88.98% 85.03% 21 min 23 sec
GoogleNet 100% 100% 100% 100% 7 min 43 sec
HOG+Layer 89.86% 89.86% 92.53% 89.46% 6 min 40 sec
RestNet-50 100% 100% 100% 100% 65 min 55 sec
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PMNAITNT 2 wansin1siTeusuUTEansanlunaainasiige laeg RestNet-50

waiuENEdEn (100%) uitan (65 W19l GoogleNet wiiugwAuWIniY (99.86%) waziianin

1N (7 w¥) HOG+Layer 157gn (6 u1il) wiwsiugianas (Uszuiad 91%) Custom Model

wdug1doudn (Uszunu 89%) wagd1nin HOG+Layer AU GoogleNet (21 u1#) lngved

ResNet-50 1nanlassasslunanantazdudou 3slaruszuiananinnin GoogleNet s

= Y Ay ! RS Y v o o
1lAT9E519NURUN AT ARNAA NG LNALAEIA Y

M1319% 3 Lanran1siUTeuisuUsEanSninvedluinaainya Test Data

Model Accuracy Precision Recall F1-score time
custom model 89.72% 89.72% 90.91% 89.28% 21 min 23 sec
GoogleNet 99.86% 99.86% 99.86% 99.86% 7 min 43 sec
HOG+Layer 91.25% 91.25% 93.27% 90.99% 6 min 40 sec
RestNet-50 100% 100% 100% 100% 65 min 55 sec

NANTNN 3 waasdanisiIsuiisulszansninlunaainaisieg 1ny GoogleNet

Lag RestNet-50 uilug1gan (100%) laglam1a31ugndes (Accuracy), AULLUEN

(Precision), A311l7 (Recall) wag Fl-score U Test Data W& RestNet-50 41031470 (65 w1l

vs 7 Wn¥l) HOG+Layer 15980 (6 w1#l) uswsiugnanas (Uszanas 909%) Custom Model uaiugh

Uagan (Uszunn 86%) wagd1nin GoogleNet iU HOG+Layer (21 w1#l) wionluiaalag

NTUTIANNLL UG LaEIaUSENIANE LAUNAaNS GoogleNet Wag ResNet-50 vilag

100%
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6.1 witnAesEUULlaNAdauUnULUILATH SkyCamera 989039ANT

e N ShyCamem_S00
Loce T $OVI&/2024 23512 7M.

Lol 30207500

Lomghat 140 CRIBI08 *

Lwetos  WOm

Waang for nextexp: 48 5

Start Stop

UM 16 NMsMAdoUTE LB YT INAUTUTUNTUYRIBIANS

mﬂgﬂﬁ 16 wanslimiudeszuuiifnsilunaaeusiudulusunsy SkyCamera il
manueiosin lnenadnivasnisvieumth Real-Time Data Display fuansnngneviosin
aouzitein Autrandu MiAnd uwuudealng wavnsiw Sky Status over time Lan
nadwivesanuzsiosiiiAntunound 10 a1 Taedidrnnsidemdaldnuduna 1-2
FUamiiflenageuszuuiaunsarieususulusunsuleniely waziinsmegeuritoutun

Usulgsliianunsamaniugviesilalaedinstuiindeyaszeznanfignldaul idulwd csv

7. @3UNan1339Y

1AN1TANYINITHN NadsukazUsziiunalunaluusieglaslyd MATLAB Deep
Learning Toolbox ¥84 Chen, JiaCong (2019) Litetunyszgndliluaulasiinisudsyeiin
70% Useiiiu15% wagnngaul5% 91989910 Panuwat Mekha, Nutnicha Teeyasuksaet,
Khukrit Osathanunkul (2024) Tngusuugsvuavesyanieiimnzauiudeyassiiuladn
Tuwafifiusgansamnsvhauiifuaradissannsvnisiinazifiu GoosleNet waz ResNet-
50 fadunIevrsenionainsuiseves Neha Sharma , Vibhor Jain , Anju Mishra (2018)
Tagfideausiugragiiussansamgafigaunninaiuifissszognaniltlunisin Jeiiaanu
vinsifufe 7 Uil 43 3undl uaz 65 Wil 55 Fundl audasu nsdves GoogleNet Tuinatl
anunsarnlATIAsInI1 ResNet-50 LLGisTmﬂﬁmaé“wéﬁﬁmmLLaquT’]z,jﬂLLazﬁmmmmsah

[ v Y

nsiseuinteyanianvazduteulas wenanil GoogleNet Saaunsausuruinvedlung
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#n Tumansaiudiy ResNet-50 wiagdmsinidindt wianunsalinadnsniauwiugas

~ Y] ) a P =3 aa

wazdinsdansiudgmvesnmsmeluvesnsufsuilan Faudutenlunisinlumadne Al
Aa Y

FIUIULALLBTUIN N15:88NLT ResNet-50 F99199zinunzanlunsiliNgaanisiunaniniiy

Fudaugarioan1sUsEansnmganluwivesnisinnisivteyanianvaenainvaigly

a a a

au & ° o i = o =1 i =
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Y o w 44' =9 o & w oA oA = = I
183111 lUTBIVBAIAINTTHN GoogleNet JuTusidoniinian tiasandausiailunis
Anuazdinslinuwiug1figanunzanfuunfesn naansog195I0157
nsyieuvesseuuludIu Real-time Display Data fie N15A51aM1@0 UgyI0an91e 4
Uszenn lauwn vesiudula Suwe dersuuasiunnuuuisealndlagldnalulagnisseusia
8n21N97U398U89 Li-Wei Kang, Ke-Lin Chou, Ru-Hong Fu (2018) Tagsguuanusasniam
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8. NnAnssuUsENA
o = ° D v = = Y a =
nsaLIlasay 13ee seuvikunantusriesilagldinalulagnisiSeousidedn
dwsundssaneniniiaviesiiivesantuidensmansuied (esdnsuni) 41599499
LUA8ARI8AIIUNTAIIINAMIINTELATLIIMUIT VOIEIVITINGINITADUNILADT ADY
INgenans W1 ang1dewdlad N $3uHE1TuITEAITIMIEAATUNIYIF (BIANITUIYL) N

| a Yo = | o A a X i o a &
PrewmdolimUsnwnardeutymniiatuszninamsaiiulaseaui

9. LENATINDY

amy¥and iy, woRnsd yAnes, algna waines, wiaw Usilunduu way wesdnd inwa
d1979y. (2566). MaSauLisudszansninvaslumadunawamiulsalu
g1, Nsansudlimaluladasaunawazuinnssy, 9(2), 1-16.

ATt waiz, afgdinn Auzauases, Angus loaniuusing (2567). maUSsuliisy

UsznSnmale1ATa sl sTaniienaInMsiTMuAAINISISEUSLUUAIY 9

306



wr <l o |
Msasudlamalulad g saumanazuianssy U 11 aUuit 2 wageaAY — FauAY 2568

dmiudnuunnmdssianlsadalowaslunyed. 1smsudldnaluladansauna
LAagUINNTTY, 10(4), 1-18.

Audand wae, algilvn Rugguiases (2567). MsTeuiieudseanininuasdanasig
uunnwamsulsan luayed. 1nsaswilimaluladansaumenasuinnssy,
10(3), 1-16.

Chen, J. (2019). Deep learning for handwritten digits recognition using MATLAB
toolbox [Master's thesis, University of Victoria]. UVicSpace.
http://hdl.handle.net/1828/11353

Ichim, L., & Popescu, D. (2017). Retinal image segmentation based on weighted
local detectors and confusion matrix. /[EEE Transactions on Signal
Processing, 65(15), 4053-4064.
https://doi.org/10.1109/TSP.2017.8076068

Hugo, Vega-Huerta., Kevin, Renzo, Pantoja-Pimentel., Sebastian, Yimmy, Quintanilla
Jaimes., Gisella, Luisa, Elena, Maquen-Nifio., Percy, De-La-Cruz-VdV., Luis,
Guerra-Grados. (2024). Classification of Alzheimer’s Disease Based on Deep
Learning Using Medical Images. International Journal of Online Engineering
(ijoe), doi: 10.3991/ijoe.v20i10.49089

L. -W. Kang, K. -L. Chou and R. -H. Fu, Deep Learning-Based Weather Image
Recognition. 2018 International Symposium on Computer, Consumer and
Control (IS3C), Taichung, Taiwan, 2018, pp. 384-387,
doi: 10.1109/153C.2018.00103.

MathWorks. (n.d.). Deep Learning Toolbox. MathWorks. Auan
https://ch.mathworks.com/products/deep-learning.html

MathWorks. (n.d.). Train Deep Learning Model in MATLAB. MathWorks. Au31A
https://ch.mathworks.com/help/deeplearning/ug/training-deep-learning-
models-in-matlab.html

P. Mekha and N. Teeyasuksaet, Image Classification of Rice Leaf Diseases Using
Random Forest Algorithm. 2021 Joint International Conference on Digital Arts,

Media and Technology with ECTI Northern Section Conference on Electrical,

307


http://hdl.handle.net/1828/11353
https://doi.org/10.1109/TSP.2017.8076068
https://ch.mathworks.com/products/deep-learning.html
https://ch.mathworks.com/help/deeplearning/ug/training-deep-learning-models-in-matlab.html
https://ch.mathworks.com/help/deeplearning/ug/training-deep-learning-models-in-matlab.html

Electronics, Computer and Telecommunication Engineering, Cha-am, Thailand,
2021, pp. 165-169, doi: 10.1109/ECTIDAMTNCON51128.2021.9425696.

Mekha, P., & Teeyasuksaet, N. (2019, January). Deep learning algorithms for
predicting breast cancer based on tumor cells. In 2019 Joint International
Conference on Digital Arts, Media and Technology with ECTI Northern Section
Conference on Electrical, Electronics, Computer and Telecommunications
Engineering (ECTIDAMT-NCON) (pp. 343-346). IEEE.

Mekha, P., Teeyasuksaet, N., Sompowloy, T., & Osathanunkul, K. (2022). Honey bee
sound classification using spectrogram image features. In 2022 Joint
International Conference on Digital Arts, Media and Technology with ECTI
Northern Section Conference on Electrical, Electronics, Computer and

Telecommunications Engineering (ECTI DAMT & NCON) (pp. 205-209). IEEE.

308



