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Abstract
This study aimed to develop and evaluate an automated system for classifying online
gambling websites from screenshots by integrating image processing with deep learning via the
MobileNetV2 architecture. This convolutional neural network, pre-trained on the ImageNet
dataset, was implemented using transfer learning to enhance performance on domain-specific

data. The experimental dataset consisted of 1,200 screenshots, equally divided between
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gambling and general websites. Data preparation involved standard resizing and normalization,
with the dataset partitioned into train-validation-test sets at ratios of 70:20:10 and 80:10:10 for
empirical comparison. Key parameters, including batch sizes of 8 and 16 and training epochs
ranging from 10 to 50, were adjusted alongside the application of early stopping to prevent
overfitting and ensure model stability. Performance was evaluated using accuracy, precision,
recall, F1-score, and ROC AUC to reflect comprehensive classification capabilities. The results
demonstrated that an 80:10:10 data split combined with a batch size of 8 and 50 epochs
yielded the highest performance, achieving an accuracy of 0.97, precision of 0.98, recall of 0.95,
F1-score of 0.95, and an excellent ROC AUC of 0.9969. The findings indicated that MobileNetV2
was highly effective in accurately and stably identifying gambling websites. Due to its compact
size and low computational requirements, the model is well-suited for real-world monitoring
systems and law enforcement support. However, the study was limited by its dataset size and
binary classification scope. Future research should increase data diversity, compare alternative
architectures, and develop multi-class classification to expand applicability in more complex

contexts.

Keywords: MobileNetV2, Website Screenshot Classification, Gambling Websites, Deep Learning,

Transfer Learning
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waztduulodniiuass

True Negative (TN): viuwednduriules
il wazdudulesimluase

False Positive (FP): siunginduivled
wifu wedudulesiluass

False Negative (FN): vihuiginduiulea
il uifudulasntuads

6.2 Accuracy (AMULLUENTI) LansdadIU
maﬁwmuﬁaaﬂwﬁiumav‘f’lmagﬂﬁawiaf\i’mau

ADYIINUA AIFUNT
(TP + TN)
(TP + TN + FP + FN)

6.3 Precision (AULUUGTIUIN) TAAIY
gnieavemegeiilumaituiginduivled
NUY AIFUNT

(1)

Accuracy =

TP
Precision = (2)
TP + FP
6.4 Recall (M3ATOUARY %130 Sensitivity) In
Avansavadlunalunisasrtuiulednily
VavuATIHioga3e feaunis
P
TP + FN

Recall = (3)
6.5 F1-Score WuAMaauLTI815IuinYa4

Precision  4ag Recall @sazviouainuauna

FEMINMINUILYALALNNTATITUATEUAGY

$:9:| n1 nslAsuna: mslnsauvaua
(Stage 1: Data Acquisition & Pre-| processmg)

&

mssausauvaqa

F)
s:g:0 2: andagnssuluina
(MobileNetV2)
(Stage 2: Model Architecture)

Precision x Recall

Fl=2x

(@)

Precision + Recall

6.6 ROC AUC
Characteristic — Area Under the Curve) $ %39
A1550UzluMaNITUsEUAMUEINNTa NS
° < & Y] 2 &
FrnuntIvlednduvaziivladnaly
TngfansananfuntansIn ROC
ANUANNUSTENINNAIONTINITIIUIBUIND TS
(True Positive Rate: TPR) WazansIn1syinug

yankiiey (False Positive Rate: FPR) 9@ung

TP FP
TR = — FPR=
TP + FN

(Receiver  Operating

FALAN

FP + TN (5)

A1 ROC AUC 7ilndiAes 1.0 wunefisluea
anansasuunlafunn vaefiendilng 0.5 uanein
luaaldaiunsadnuunlafniinisgu (random
guess) uenaINiileade Confusion Matrix e
LaAIIIUIUAITTIUIE LA Al ULARE AR A
lagnse uazadresrgarunalugiuuy
Classification Report ﬁaj‘ﬂﬂ"l Precision, Recall
Waz Fl-Score  vosusazaand wioua1ads
Macro ey Weighted Average [8]

91n38nsdnfiuaiuiing1aun annsaasu
Wuunun N unoun15%191u (Research

Workflow) Iﬁéfﬂgﬂﬁ 6

o4 =
s:g:0 4: N1SIALA
(Stage 4: Evaluation)

s::i 3: n1sinluina
(Stage 3: Model Training)

(Data Collection)

gavoyanmw

ms Scraping 13ulsi gRvo:
(Image Datasets)

(Web Scraping)

Toyanwiisausa
EQ et )

an1Uaenssu MobileNetv2
(MobileNetV2 Architecture)

9904}

(Data Splmmg) @
(Performance Evaluation)

msiAseuveya ) misiailioos

(Image Pre-processing)
msUSuvuianw (Image Resizing)
msthliiduussiagau (Normalization)

) +
— msinuvaya

(Rotation) ~ (Flipping)

(Feature Extraction)

(Fine-tuning / Transfer Learning)

S msifviaigashmunys:inn
(Classification Layer)

(Data Augmentation) §
@ 4y [y
_,! Tuavaa lobal Average
MSHYU — MISWanmW (l:?ndmm:a ) m

i
'&“.!‘," 1
i
P dodsamsanua

f" (Evaluation Metrics)

msﬂnua nsawaau[uma ‘accuracy) (Pracision) [ Recall

(ModalTramIng& oy pracison | eca

n‘lsmn‘lHyperparameters msiuondods )

=0 (Average Calculation)

(Hypalparametevs Semnu)

Batch S
(6‘\46-! Mmels & lelll 2018)

Voyaninseundd
(Prepared Data)

Learning Rate
Epocl\s
Tasuaswiuina Tumafdnido | Wonoulan i
((mmm Mode) (Adaress Overall Accuracy)

Ut 6 wunmdunoumssiumuide (Research Workflow)
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unilihiaueranismaaosweanIsUsegndld
Tuwa MobileNetv2 Tunrssnuuniiuladniiy
paulatarnaimutinaeivled Inenisnaass
fufiunisaeldduneunaynisaeaiiiimuals
miﬂimﬁuﬂizﬁm%mwmaﬂmmamamquﬁﬁ?ﬁ’@
UM Town Accuracy, Precision, Recall, F1-
score uax ROC AUC iteagviousisnugnéios
1pg5uLaANNAINTTALUN1TTIMUNLTEnTY
JEAUAANE

1. psmUszansninvesling

HANISNARDINUINIULAREINITAIILUA
Auledniiuesulaldegsivse@nsamlnedean

1.1 Accuracy = 97.0%

1.2 Fl-score = 0.97

1.3 Precision ua¥ Recall ogluy3e 0.95-
0.98

1.4 ROC AUC
ArRanaldgvieuIlunaiinnuaIunsalunig

fanlnaAes 0.99

WENLEEANWULLTINN (Visual Features) 89
=3 f v u @ s o Y 1w & a
Aulganduiuiuledimlulaegietnau Meluds
ANUYNABILAYTIN (Accuracy) Wa¥AIINALAR
5813749 Precision iU Recall (Fl-score) A1 F1-
score  Tigauanslimiuinlunaliiieusvinung
gNABITIUIUNIN WATIA1UITAANTY False
Positive uay False Negative laaenedl

Uszansam Fafinnnudfyegredsluuiunves
msnTduiulesniuseuladl

2. mMadIpuiisuAuuide

dlewFeuiflsutiunuidedld MobileNetv2
Tulanudu q dakanslunisiedl 2 wudn
UszAnsnmveanuifetoglussdulndiAssty
Nunaunt wlvTundeyaazuansiiaiuegiadl
ffoddy nadwsile (97%) egluseiulndidsi
UAIUNINTITUYIR LYU $1UT09 Nair et al. [4]
uaz Aufar and Kaloka [10] iefioganiuless
anwazdudaunit @deanu lonou lavun uaz

aeAUsEnaUNsnvaInvaie) Jsanunsaasula
311As9a519909 MobileNetv2 Falduuqin
Inverted Residuals Wag Depthwise Separable
Convolution AUaNNsaluNITAIAMEN MY
Fanniiflaseadradudeuldd uilawuaylily
awinginly

M157199 2 WIsuLguRaans MobileNetV2

N3y lewwdeya  Accuracy  Fl-score
Patel et ANSHNNG 91.2% 0.91
al. [9]

Aufar bNWYANT 99.9% 0.99
and

Kaloka

[10]

Nair B. J. ponkyl 98.3% 0.98
etal. [4]  ayulns

mATeE  Suledwtiu 97.0% 0.97

3. nansenurasiimeinisindeu

lunsneaes §Idelavinnisuiumniwes
ndndail

3.1 Epochs: 10, 20, 30, 40, 50

3.2 Batch Size: 8 ay 16

3.3 Data Split: 70-20-10 tkag 80-10-10
HANINARBINUIN

3.4 lowfinsuau Epoch 910 10 48w 30 A
Accuracy \iinduegnereiios

3.5 18140 - 50 Epoch AUszAnsamisy
Asfi (Plateau)

3.6 Batch Size = 8 T#A1 Validation
Accuracy  gsnindntiesluuiansd lagainns
VAABINUI Batch Size awinién (8) lirAau
wiugganirvnalug (16) lesmnlumangwj]
N1338usl8ean Batch  Size  wumdndaeli
N3¥UIUNNS Gradient Descent HAdudlunns
U%Juﬂqﬂﬁﬂﬁfwwﬁﬂ (Weights) vestulunilssey
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¥

n1913u3 dwralilunaaiuisaiseuidnume
Wwziiasidunseu (Fine-grained features) ¥4
wiinIuledndu Wy jULuvreadurumanie
dudanwalianiglannin wazdedreliluinag
wanidgsnisinegluga Local  Minima sl
wingau (Poor Local Minima) l@#nan Batch
Size vuwlwg [11]

3.7 Data split WUy 80-10-10 lvinadwsd
adesnindndes fesarnaninenssy
MobileNetv2 usiagidunuuiiansvuindn us
E'Tqméfmmaﬂ%mm%aﬂaﬂﬂaauﬁLﬁmwmﬁaﬂ%’u
UN151 TR D3LHATEUARUAIIUNAINTNAIB VDS
foya (Data Diversity) nisifindndiudeya
Anaewiuiosaz 80 Frelilumaldiiugluuy
vosntniulediluuazuledntuiifiaig
Fudourasnsifingalduainvaredu demald
lunaillenaifinnnsi3ouiiinseungy (Better

Generalization) uazanaAuLUsUTILRtN 1Y
nageuiuteyailliineiiiu denalilddiaanm
wiughgeis 097  TeazvioudsUszandainnis
Bouifmnzaumelinineinsieyaiitlogeis
ophlo

4. n1swTsuiisunagansvelunauuyn
Validation 91nnan1snaaosvosluLng
MobileNetv2 nglditeulunisudadoya (Data
Splitting) wagAmIsfiwasnisiinasudiuansng
i wudldimaiiuseansaneglusedugeegia
avnae aedian Accuracy a¢/lu19 0.93 -
0.97 Fauziien Precision, Recall ag F1-Score
9851319 0.92 - 0.98 Feagvioulfifiufeninu
wefsveslinasensiAsuulamnniwesudn
lAuA 91u2U Epoch  Lazwuim Batch  Size A9
wanslunsedl 3

M13799 3 Hadnsvedlumauuyn Validation MIUNTULUYATRNARAZIWIALUAD

Split Epoch Batch Size Accuracy Precision Recall F1-Score ROC AUC
70 -20-10 10 8 0.94 0.93 0.95 0.94 0.9689
16 0.95 0.95 0.95 0.95 0.9706
20 8 0.96 0.94 0.98 0.96 0.9797
16 0.95 0.94 0.97 0.95 0.9822
30 8 0.96 0.95 0.97 0.96 0.9794
16 0.96 0.94 0.98 0.96 0.9806
a0 8 0.96 0.94 0.98 0.96 0.9811
16 0.96 0.94 0.98 0.96 0.9831
50 8 0.96 0.94 0.98 0.96 0.9781
16 0.96 0.94 0.98 0.96 0.9825
80 -10-10 10 8 0.95 0.98 0.92 0.95 0.9892
16 0.95 0.98 0.92 0.95 0.9900
20 8 0.96 0.98 0.93 0.96 0.9958
16 0.95 0.98 0.92 0.95 0.9961
30 8 0.96 0.98 0.93 0.96 0.9964
16 0.95 0.97 0.93 0.95 0.9967
40 8 0.96 0.95 0.97 0.96 0.9928
16 0.96 0.98 0.93 0.96 0.9961
50 8 0.97 0.98 0.95 0.97 0.9969
16 0.93 0.95 0.92 0.93 0.9942
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PnkansAneadstiannsoasUdoiauouusld
anUsznsdAgy eid

1. W sUssenAldanuase

1.1 lanadanunsowaundu indosile
atfuayuLdming ieldnsiaasuiviaddes
asdelsogesansasdnluin

1.2 spuvanunsaysannsiniu mihenusy
nietonvu fviuiiidifuguanisldany
Sumedidln ieifinuszansaimlunisteduld
QMY

2. e invesIidY

2.1 9ideil fdesrfaluiesvesauinye
Toya lneyataya 1,200 A ulvziiiganese
n1siseuskuuaglon uidslinseunguaiiy
narnnatgresgunuuivledwiudidngg
U3uidsuniing (U/UX)
MANALINIATITY

2.2 Adeidatiufivsnisueniiuledndy

2gAADALIANLIE

ponvndulesiiluwingu Fedsllanunsnssy
USELAMANIZUDININTTUNTY 19U AELudn
wiluiin vieadon Felldnwaznsfiniiunneng
Aula

2.3 A1SNAITUINNEIATINALI8NAN
(Landing Page) eﬁ’ﬂﬁ?uﬂmﬁwﬁaaﬂaﬁﬁwﬁ’mawwz
niusnvesiuled anavilrldaiunsansiadu
L%UlsaﬁﬁaaﬂLLUUMﬁ'}LLsﬂIﬁQL{IuﬂaN Weundn
demmawiuiideusgmelussuuaundnld

3. W@emsislueuan

3.1 vneredoyalilng wasviannvansiu i
Tusituntw (ne/senge), nseenwuulivled
wazdnuaensIin

3.2 naaoslvaatdnenssulind 19y
EfficientNet, ConvNeXt #3® Vision Transformer
(VIT) WiolUSsuLiiuldaussans aniy
MobileNetV2

3.3 WUIlULAad1unsu Multi-class
Classification ~ tilensa9duiivledianguuie
UseLnnou

a A = fa Y1
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