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Skin cancer is one of the most common and serious types of cancer, often resulting from the
transformation of melanocytes due to excessive exposure to ultraviolet radiation. Early diagnosis
significantly improves survival rates and reduces mortality. However, traditional visual diagnosis
faces challenges in distinguishing between the seven main categories of skin conditions due to
visual similarities and data imbalance. This study aims to develop an automated diagnostic model
based on a Convolutional Neural Network (CNN) to enhance classification accuracy and reduce
reliance on human evaluation. The HAM10000 dataset (Human Against Machine with 10,000
Training Images), comprising 10,015 images across seven categories, was used, with class
imbalance addressed through Random Oversampling. The data were split into 80% for training and
20% for testing, with 20% of the training set reserved for validation. The model was constructed
using sequential Conv2D and MaxPooling layers for feature extraction, followed by Flatten and

Skin cancer. Dense layers for final classification. Training was performed with the Adam optimizer for adaptive
weight adjustment and the Categorical Crossentropy loss function suitable for multi-class
classification. The model achieved an overall accuracy of 95.45% and demonstrated strong
performance across all categories based on Precision, Recall, and F1-Score, with Precision ranging
from 84% to 99% and a weighted average of 96% for both Precision and F1-Score. These results
highlight the proposed model’s clinical significance as an intelligent decision-support tool,

enhancing early diagnosis, reducing human error, and improving healthcare quality.

Groadl alard! e Laslall (CNN) aua S dtmn ) ASadl al il wlaedl sy ygual Cliall suate Cidas

* 3
Paaie el e e olete g shall e e (gill e Aabols

A Liall LIS azll
Ha A Aaall a0 B i Loyall (asanll L) Adall W J3oe e W mming (Byshaseg I5Lad! bl yuud ! £ 13l AST (o el ol puo 22
Groall @ladl! 3 pag . 4y agll Slidgll cond Julaty Lgoele JShy sliddl c¥une a8y § Sl pariedd)] ey umaiid] Ggd
ol o il .
°‘l*‘“‘ e e @pallall LAl A Tl oSl Rty ) pcsedl AT o el § ot soialisl] ymsdl sk il 4l
Slgald ilgdeall 39l o . T . i
> ooy Convolutional Neural 2,285 2yac 3508 e aatay J osidd 305 st ] uhull sda b . obladl oles

ably degome duwhull cuansiwl (il @il e sleae¥! Julasy cagduadll &35 5u3ax) Network (CNN)
e Aejge Buo 10,015 a3 @I .HAM10000 (Human Against Machine with 10000 Training Images)
bl cezd o3 (Random Oversampling cliall lssall Solasll 2a, clyall Gilss pue dallas ao wolid prs
Bl slads oo wlidy 739l pade. Basill cuyuall Sbily e %20 (amazs pe bzt %205 s %80 ads
Dense 228 claday Lhayyg Flatten ol el mbhad @ (sl podiziwd MaxPooling auexdly Conv2D

Categorical Crossentropys,Lusd! alla g 4155 JSan olis¥! dawal AdAM iime plaziuls cHis (Slal ciguazll
ol o1 Jeloms loT LS .%95.45 caly ACCUNACY dllaz] 485 7390l Bax udg tliall siate caguaill eI
Precisionzesd cuslys s coliall calzal lby=le Bgas F1-Score 5 [Recally (Precision Jis 4a,8s wuds oolydse
ALl lall seall zilall sda uS3s %96 &Ly F1-Score s Precision ce 3 a3y laswste iy <%995 %84 o
Byle 592 s § qmas Bl slas¥ Wiy SOl e ddl) Sia 3] s LW deels 3,83 315K zAall z3gaill
VN |

*Corresponding author
https://doi.org/10.63318/waujpasv3i2_29


https://orcid.org/0009-0004-6431-8867
mailto:f.abdalnaby@wau.edu.ly
https://orcid.org/0009-0002-0286-8279
mailto:az.othman@wau.edu.ly
https://orcid.org/0009-0007-3153-862X
mailto:ali.ukasha@wau.edu.ly

Ahmed et al.

s o o8ed 3] 4[7] Lelagiats sseall e ipatl) ilasrul
Caasl AlSa) pdss pe cAumaall Tyleydl oaal A adll clyuall
Bolardd! adlay ol 1da el [8] ol gl § hal ey ,SL
Lo 8151 ushat 8« aeadl @latll Lols g o £lila ¥l oK1 s lSa] (1
Caiias ACAL (45 J> ety cusmiall Bl ) Baga (numt § palud
aldy sliall i Jie adlgll Sbuxddl Blelye ae @By ! Ol yw
s e detay Jlad ziges slo dl Gmdl gy Laaad cliall
plaziunly dalise Gld ae J) Al olbys igiiat) Greall @lazll
03 3 o Los « [9] HAMIL0000 bl Aegaza (y0 yidndl ygall
pue wlams allas (e 3 pe «pariddl) 485 o gl 1,4l
53 093 ¢ 19391 A8 aiiiat 3 e olol Budinig liall o3les

S e Axdlrng Laskayl wum gt Aae dxllae cililant jgunll Coagas
©F bl 915 e sl s ol plasiuly Sliall O3lss pie
Convolutional .Ml duasll ASGal) alusiuly ziged! ol
Bl (yo oS Aarec elad Aiylgs (29 (Neural Network (CNN)
Gubas 8 s ol slldl pailbas WL G 4TSS Luac Slaylss
e Jobazll e Lyl Laylas | @3 adg ([10] cMsull gkl 43,all
sssall Azllas clighs § 2lle 485 iy Leiall Sl Slegazs
plasiwl o)lasly ziged! cupus @ calld way [11¢7] @llayly
Jedd 4By Lulae Lo 2l a1af Jedss @bld) o 2lmiais dcgams
F1- sRecall ¢leas « Precision lagaldl ¢ Accuracy 4S8 48l
.41 I Score

e ol pis Sbile Sle gz (s 45laa

o) bz Aalzsel) aladl ol s Sl patbias (1) Joazdl s

0o Aegiin Aogazme 2929 dlxdl Olbyud GsBy Bsige anivad pllas

3lge JI ALl il S peg Apdadl sguall gleil pren po UL

Slegame o S Corpoly a8 Llug¥l § @lall sgsadll

[12] 2 bl sing seazl) Ao lis aleddl (o)l il

el ([13] Aauslys Zegamll sin sLail @'PH? clily 2egams .1
AL Bygum 200 e goroms Asamilly Cighiatll cudlud § ]
s @ Ly ezl (alel (e gleal 28 (560%768) asle >
ALYl A oYy aaill 4 cileliadly Aailadl wlelad)
Sl &g @ils Jie Aeld B zoyd e gorms ells I
w2yl pagseddly

o2 qud Aaulys Lasr @3 tMED-NODE oibly dcgamas .2
University Medical zisg,> § raladl glall 38500 § 4l
4y Bysue 170 e 5123 &JI9 Center Groningen (UMCG)
sl plaginly il gl s (e 2 dSU pusiady LosMll (2,1
Ayl

dodl Oslasll dailsy caes :HAM10000 obly degoz=s .3
International Skin Imaging Collaboration .=l ysadl
clegazme 3 Laagamey wbldl ilss JHls| 4in J=t (ISIC)
g 10,015 e degemll sin Goumiy .xll (alwl @bl

daunall

3599 bl audl ae Jelany 3] cpunll § sine AST 9o ulll
slac¥l sy oulal £y AlaiS Jany g¢d fasllagll (o ayaall
LSl Jie odyball 2aaull @lslly oawsdl LLSY! oo duls 1l
o ol 03y Amadid) Gob dadl U I A8La] cilug pally
& Logo IS e g el g Zaa¥ly Byl Bian cilads SN
Jie 2slsdl alleall 3 Gl Gls (U3 aag Sudall dasllsg el
A ) 255 a8 (g5l el laple ae Fres ol gl ekl
1] el gl e skt bapuinill s LI

adall @ Bshasy gl olbyud! glosl AST unl uladl Olboyus pad
(AKIEC) (slaidl ¢ryanll e Las J) delyil oy [32] as¥]
Buse> 65319 «(MEL) gDl yslly (BCC) dpure all Wl llayg
ilegll 28%1 ((DF) gulall Lalll aygl (BKL) o] Gpanll e
Buaie Sl passeddl suady [3] (NV) 2anall dasylls (VASC)
depadl Jaf (4] ldsll Jare Jdasy aedd) 285 ady) Gaolud
Al ol s e ald il Bgaglanll Glall ST e bl plaisy
Grizug pdys 2= sha] e T3] LY o Bl g9ud g [3]
Bde e dainy 2 ha sl g caladl pdais LT L[2] Sk sy
Lo 448 1Bl yag e 3> cllaty aiS) cyald) ol i)l (mmil 5450
Gl gae 5l a9 [3] sl sluel Wl ao o a2 ldoy dlamy
ottty onaed ) Lol (o1 Caias e BLe puntas Lef 2pugladll
Leyall clall gn @il juedl e 85uall Ogs Aiusy S
U8l 3 mnga 52 LS [5] 2l paslasd! ) Jas 130kl Aalixl

(D

- ﬁ‘.— § "q

Fog " o

- ol
2 = P . 8 -
(a) (b) AKIEC (¢) MEL

o 5 ——= =]

S i - .'1
(d) BKL (f) BCC

s
[5] aaline ol § Bgalnll (o100 5900 :1 21

Computer Assisted oswladl Bocluy awsdd allas ¢ Ly Jad el
Byope ol almll (olel cadiasl 2> a& Diagnosis (CAD)
el § ol Juae Qg gladl Jlnll puds § palun 3] Yoy
& L Bies Artificial Intelligence (Al) sl (€U caly LS
Greall @ladll olaas I (e Lo Yy il plboywe (e adsdl

.[6] Machine Learning (ML) ¥ «lalls Deep Learning (DL)
lasSTy ¥ @latdl wluas go31  asl (DL) Geeadl eladdl e

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 231



Ahmed et al.

[12] datsll aadl (ol @bly ole gazs pasbas 1 szl

-1 J-RV L G tl}vi dus 8yg4adl Jaas S 4c gozma
ooy Cisiinis it § yigureSdl uielies apiddll Rolasl s Joud 2013 bmp 3 Dermoscopic 200 PH?
RIES]
sseall alikial alall gl e asSU MED-NODE allai ey sl 2015 ipg 2 Macroscopic 170 MED-NODE
Hulxll
Al ol e il ile yorma 3 sguall BT at ounlly phuall qondl dxlal 2018 ipg 7 Dermoscopic 10,015 HAM10000
el § ull a9l Lol pree e igSe eSS Jubona) Ll e laS 2018 jpg 15 Dermoscopic 2000 Derm7pt
- Structured
data
U e i a1 oS 3 el ool e 8T Julns) oo 2019 jpg 9 Dermoscopic 19,424 BCN20000
EANESI RIS '%49
plasialy okt 53a e alall olloyu oo Zerlll bl Juse Julad 22(;)2106 jpg 9 Dermoscopic >13,000  ISIC Archive
Aell (08,11 ysg4atll

([ESRGAN s aluiul sl 839> crus o syuall Lacall
el aals (elSaily eutll cldee I e SlLdl S
Lol el o ga Blas (osi Llazd sginll @b adas J) 20U
© 395 Lpo ((CNN) a3l Zmall Sl oo 73k Bae e
Jie e Lyde gile J) BLYL Awball Uapas domsas
alaszal @ .Inception-ResNety .InceptionV3,y .ResNet50
1773 9 age l8Y Bygun 1760 Ciasad g cBysuo 3533 (o Ae gazma
SLisly s Slegazms J) Sbld) euuds @3 ady s SliY 8y5400
zisad ol Awhall @l apbl (Jledl de %209 %80 dwis
z3sadl Of e 3 %85.7 waly 48y ¢lof sl 3a> InceptionV3
z3ladl elol uuds @ LS %831 auds sl il ik e easall
Ge=ing « F1-Score slaiu¥ly (a8l Lo ulie due alasrwly
Eum lad 1ol 405, mAall z3gaill o @bl cuplsl 033 ROC-AUC
sl o1l a3 Aoy Aiselly Busasel) alio¥) (s jrwetll (e 8,08 la

[14] 51 93 )l

il alasiwly wladl olbpud lall ssate ciduadl .2
CNN aadiall duuanll
sdate el glbyw Cagisat) z3ges (2022) (9,519 Shobha su3
4uan Lyeds (CNN) 2@l dpaall 28l aluszaly olial)
HAM10000 =y degazs e Data Augmentation cbladl 5u5a3
sssadl slayl siass 83saall eall Jlouial dacd) adlall cloxals
Co> 3azmiy slasly s J) obld! s @3y «Sblusd) didazl
Gazilly 8ygum 2481 HLas¥ly 8y94m 6696 e cuyurll mibily Ggixs
A ulSaiWly ;uSlly uoutll Jis 3u5ad iliids J A8Ls| )94 744
A Agiine alaziuly zisedl puds @3 «liall &5lsl ol
sleaz¥ly Precision lagally Accuracy 4suly Confusion Matrix
4839 %7791 waly Hlasl 485 zigall 3a>9 F1-Score , Recall
Lee 0.62 9,SLe 2839 0.77 ez pa 45 Losogio po %86.54 Zialy iy
18] bl ST (0 1951 B niuns § 45518 e Joy
spall BBy s plaiinl Wl Ol BLAIST s .3
AdlantYl duaall oIKLa g

EFSPARE YUY PCPIRTES[JEAT I JEEN 0L - POUM - INTES
JUWl el § cbaall

Sgo 2,000 oo iy Lo e goaxs :DErm7pt olily dcgazme 4
Lelaie cloglas JI UYL sl (a1ed Lalag Ljupu Bgle
Bueld liay (29 yigeraSdl uclucsy uosatll Aalas] iy syl
o sSU &iusl alyo¥) (e Bazedll Aasliy il il Julmad bl
Aol L LS daw

5,583 ¢ dcgazxll sda 0S5 :BCN 20000 cbly dcgezma .5
plazialy 83g5le ayllate Gyl 8)54019,424 5 ul> 48] 5940
& 201652010 sle § luaxr Laar @ Bl Jle gul> Sllaie
Sleds (e Aegite Aegome SLldl anle ausiwl cdwds cdgll
oo &Y sl aallly slogall WY dngulxll 29,1
a8y gleal sl Jd o Bl Lpazlpe cues Brsly Hguall
Al

ssshad 5u3aT ae almll Glloyus Silidy Julad) ISIC wlily Acgaza .6
bl jugiatd Joud) ot Ladl cileld (0801 psguatll ploseiulg
Cardyl @iy Aslall Aolie alell (oled Slily degazae (ISIC)
@ By alxll lias Bysue 13,000 (o AST Wl degazll ola
ossadl Baga (lesat elps L8 (o Lyaxd

4 Lud! Sl y !

Slaeplss Gedas cdolis @ aaladl Slulhudl 351 5,380 sda (ol

e olaasdly clldy il ployu Dgio iulial 3 Greall eladl

Aasseiadl Z3kadl e slulyall sda 38559 Acgiie wlily Slegaza

Al Y Cadias § g 3kaddl eloly cda ) axdlall 6k

plasinls Guladl LY jee e 3lete!l il oo s SLEIST 1
Greall @lazll

S5 allas gk J) dug dwlys elal (2022) (9,515 Gouda L8

13lezel el (o yun e Sl ol Gaaadl laddl oluds (e datay

bl sueld e @@uls 3 Ostxldl ezl Bulall SUY jee e

Lalzdl alho¥l Hsio (10 Aekid Acgeme e Ssixi @I (ISIC 2018

Ltlall laas (e Acgome Gudaty 1gald U8y 2t g Bie> ) Aaiall

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 232



Ahmed et al.

ety @39 aSally Gadll A l3Y1 ol ilaadll sda culaialy digd
Ll c Accuracy a8l ells 8 Ley puilie Sue S5 (0 z3gedd|
dd¢a4ma9 AUC-ROC . F1-Score (Recall ¢leaw¥! .« Precision
zises Laa> @l a8l caly Confusion Matrix  caad)
plasiuly wadl Sl Cagdias 3 %89.7 dulyull sda 3 DeseNet169
@ Bacluca BIaT pds3 ) dulyudl sia i cllisg gulell alaidl 9o
BTN -G TIRTES R CSOMPVES. R PEWN W N | PV ESY
[8] 45
Lnaall OB aluial Wl olbyw pagkdd s .6
GSL«.LH ddate (sl g (i ceadl L M)
J1(2024) Kumar g Nataragan (3 e <oyl @1 dwludl sda Cdug
Adladl Lume oK plasialy el Ol o &S 48 s
eladl e Baezall Ensemble daszll z3ladl auasy (CNN) dages
olily degame e Awlydl cuezel Transfer Learning Jadb
Al e g 1551 Aaae il By9m 25,335 e gorms &Iy 1SIC2019
%10 5 3amill %109 cayuild %80 ) Sbiled! gusds @3 s Ll
sL;! Data Augmentation ssuall 5u5a3 cloas Gudas ae olasU
Jte sgeall 2aue dllae Slides Uayl Zalyall culeds .z 3gaill 2llas
o3l Awhll cuedsialy JBaY Basx crwed euladlly a2l
ReseNet 50 . InceptionV3 : (eidy cwyudl Aiews (CNN)
Cipdsly o159 ] Lusany s 39 Xeption 5 VGG16. VGG19.
%82.37 iy Hlasl 435 ga> Xception s VGG16 73 oof glull
(L0SS) 5LasY ¢ylaaal da,d JaT inceptionN3 xVGG19 3i> Leis
4 s @ pabuy O oSer zileddl zas of dI 2whdl coals
55 olelall Loy cubiladl gei5 o dalse o J) cplisl oS3 carlynsl)
[4] @l e
salataly (1) Jsamll § 2alzall obldl olegans ylae S5 o
oariedd § Greall platll Slaas ol cdslis @1 AayLadl Syl
SUld) @z Logdxe @ (0S5 Szl 5l o i cdadl ol s
@l (alhel wililn cilegeze § pall wlans oF tus Leegis jadis
e Bde 8yl meaedl soualls &y el Hguall JI5Y Los Bl 9o
sl e i Jal8 sue e aladl (ol @il pline ggias U3
Al Aae Sl Ky Les Ldeall gl bl Slegamer &ylaa
L12] el ol s i
wesieddl) antl SISGAY oyt 4 lss @ lasmall 30 e cUIS
e s padio bl Slegame pa> yiio Lbpall aladl (ol Y]
HAMZ10000 cbily degazs slaual M oo ASALI sda S o3 a8
Sle gazmar 5ylia st [9] HAM10000 bl e gazme a5 .[18]
sall oo S sae @it LY ISIC 5 PH? Jis 6,5%1 abll
e Galll (a1 arer Jaily Badaie olas (e 8ys4e (10,015)
5555 G ISIC 5 sguall (o d9dma s e orms @l PH? uSe
ol abladly Melanoma  wlxdl glbyw e byae (S
Gaolsd Lz yo Ldazey Los Yooy 2uadly ST Yites ass HAM10000
bily degamo plasiul @3 I [18] fulall jouall Cayiins &ilnyi

Olbywe e adSl A Aanls pglaz, (2023) 09,51y Lembhe L5
Image «luas lgeaseiwl (J¥ @latlly joall dxllas plasialy dls!
degazma (o alxll @ll s 485 55L3) Super-Resolution (ISR)
Sy oL %809 uyuild %020 Audy Lawuadss 03 &1 ISIC bl
(CNN) 480 dutme SIS Iphids Ay Busa> s340 e Gois
o J seuall cadmdt InceptionV3s ResNety VGG16 Jie
i s A8 s ) Awlyud) s gt 6T (LS Cadual)
Ledall Hguall 4LAT oy Lo Ui (29 calxdl Olbpus (e LS
485 cdde ISR of gl copdsl A0 adle sguall o5is Axlog

[16]791.26 455 LT InceptionV3 za>g .CNN

NASNet aluseicly el ol yuo g 4
Jlad zisas pshas JI Bug auly (2024) (9,519 Rahman als
NS (o 3y« raadl elazll culas ol aseialy aledl ol puo Cagiia]
Ao A8y Hpuldl SLBY) e e Al NASNet aSis gulas
25 (2) Lokl ottty (i ) Y Caglias ) Ol
g Jalazl e z3gaill elol pums e 7SN po o (5sesell) Logidll
bl Bueld crulys @ lpodsiul Ljlsie pe of AaiSe pe Aub =lily
JASIC wlily degamma (w0 8393 le Lul> l8Y 8500 2637 (e wallu
©39 Buge SL8Y Bys0 14409 Wi abig¥ By940 1197 conas o
e Ayl Siezel %20 HLasly %80 coyts Slegama J) Lopuds
I (e Lajssad @39 (NASNet Larges NASNet Mobile 739
428 &Y gl ezl usd Jte Aol Ad e Axllas s
o lldg (sl udatll 1) BLYL «Slsdall Sally (pdsanlly
givedll s @5 plarll § LaLEY! Julasy z3gedll rend (puns
ls alasxiul s (Nadamg Adam Jie (ruwes Sleiyles aldsial
e ol Jeassy ccategorical Cross-entropy gos o 8;lusl!
zisa of Awhudl @ls oyl Sigmoidy ReLU Jis agdasd!
48y caly Ly (9%85.62 caly Caias 485 33> NASNet Mobile
Jie 63Y cloY cilpdge cdl A8y %83.98 =5 NASNet Large
oo el e Bgany ekl z3gedl Of FL Jalasg (28001 cpulu)
Lylis ciplsl LS .MobileNets VGG «ResNet (e 6,531 73kl
S bes calzll seie caivat 3 UWlle 2151 038 NASNet of alels

[17] sguall e aozall gl pag sl 3 2las e 515K dwlSe)

Geeadl plaill alusiwly el Gl 4S5
(Geaall @ladlly gede allas quuan (2024) Behkiy Pathania s
(SKin wbly Acgazme e opull DenseNet 169 zises 1,039
oo sda bl aegame O9Ssg Cancer: Malignant Vs Benign)
el S8Y JPEG Gewdiy Bygue 1800 e Logo JS oty (e
Buremedl :nlolidl (po negd ) sgeall sda caiaty 224%224 @y
SLLSH A Gk oo Be bl sis dxdlas @iy Akl
Olesad JuSl o pubaty sguall ploes| dum 539 398401 sl Axdlasg
8oL @iy HLas| %205 cuy5 %80 ) wliledl sda @uwas @3 «3LudYl
el (he 739l 8yud 5uiady il Aegarma § gotll oY Ll

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 233



Ahmed et al.

oY) WHliey jeems (obladl e s @bl e
361 (o g e elall s e J1E Lea el JLas¥ly
sl Llis de Jead :Pooling Layar awezdl 2ads ™
Sl s @ ey (lusd! ol sy cbiledd asisd
poemill gud Lelgil AST Zaalll edgmill ws 7350l
Lasgillsy oad¥
e adas ¥ Laas :Activation Layer Jeasdl aadl 0@
ReLU i 1uaa5 AST clddle olad oy LeSon Lon (aScid)
ooyl s 8 Laelladg Lol sy ezl Jlgutll ST
ol SLie Jalasg
Lo,5 :Fully Connected Layer JoiIL alail! dadadl ™
& pusiudy 2ol Glabll e Ameall WD) aen
b Lae pusiad b Wley Lalerwdl oyl cadias
el el e Jguazll SoftMax
o0 ALl cadiatll 3uax=s ez CNN 2 cladall ¢ lesl J) 280U
b (e 5sY dadall 055 L Sale (&1 Output Layer z1,5% a2l
e Loss Function s,lustl dls 555 « Fully Connected Layer
Ladgill oyl o Gyall (olidy psis Lel o> (CNN) 2y ¢lof
sole sgeall it § lad)l Gldes dagiy Bddxll Gleyilly
[21] &lle 485 3uaxit SoftMax as Cross Entropy als ausiud
il Aaplys pasiad Olo¥) iy Blasdl Wiy Julads
Glsdadl sl ozl lajel ey cquyaall s3I Optimizer
Sl asall uaase Stochastic Gradient Descent (SGD)

prad @ meud Eu> Adaptive Moment Estimation (Adam)
[21] z350ild aladl o 1Y cpaumig ooplasl]

Joall Gylog 51l

J>Ll esaw .Convolutional Neural Network (CNN) ezt
eyl A Ay s i) Adlall (UL par 1l

Les ddle 3529 A€ £33 (0 0995 W el 102 3 HAM10000
By Lull GlY Cadias gl mudly copid) Al Llaz
ABgigag
Ml duandl ASE Z3ged
Neural Networks (CNN)
Convolutional Neural Networks Ml dumall clSadl sl
Ladadd deluall Zaaall 2823 (CNN)
de Joad Lme WIS o0 05 Lel 2u> o Networks (ANN)
o bgmlll weo gl MY Jtany elatll U o S ]
of @ Budanl dcliall dvasll aSally a8 Aasll aSiadl
Lla¥ e dpaill Jlre § gulal JSay pusiwd (CNN) oK
Leo il @ ssall Lols Slite asty W e ldag Hssall J5ls
Julas pa spinll o 555 @1 aleald 2eidle ST Bupimnd) 2SA1 Jams
o Buslg uad Lel LS [19] 8T ISy 735l slusy dgllall olalall
Aldl 8 Wlie 2lsl yilas Ll o Guaadl plazll ciliadylss bl
[20] Lasivass LALAIS s sguall A552en; Aalacl
2ab (o (CNN) 2l Zapall 2Scal) Zeag)dl A0 0S5
Pooling Layar awe=dl 2aky Convolutional Layer —alady!
datg Nonlinear Activation Layer alas)l pe lacidddl dadsg
4dd) zeses (2) JSadls Fully Connected Layer (iSOl JLas!
s 3l T ligas . (CNN) 2addMlall Zupmall ASad) dalall
Bae Al wlgs gllaig Input Layer Jso¥ 4l pe aadl ) Jsus o
it @3 bl A pe el Gilidog ALY wli s 2y lads
[21] LG Jlas¥ 2l e
A B At i) § oladall gl
Sladall e dcgeme o (CNN) @Ml Lnall SIS OSs
S Ly Lauliaty sguall dallas Aikas § suxa 590 Lo JS0g Apulu!
217 cladalt sia oye 5,088

Layer JladY aal =

Sladse b e sseall oo Zewlidl Sl MY

Convolutional

Atrtificial Neural

puaxild  :Convolutional

Convolutions + Relu Poolings Flatten Fully connected Softmax
j_‘ O O O
] ] ]
E” O E] O
Input — g : : :
npst ] ] ]
\ J 1 )
| \|
Feature extraction Classification

[22] (CNN) i sl dpandl ASal daladl 2,401 : 2SS0

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 234



Ahmed et al.

alalll Hlagel oy ziged! Jaddl 2.6.3 Sluwl Anaconda

Seaborn 0.13.2, matplotlib 3.10.0 pandas 2.2.3, :asaseiwdl

numpy 1.26.4, imblearn 0.12.3, sklearn 1.6.1, tensorflow

Azl d>ls o0 Aope K 7pd L Legds 2.10.0, keras 2.10.0

st daall

HAM10000 wbils dsgozme .1

plasial asaty clnll Glbyud dilise Gyw Aegazll slia s

Cu Ainye ol sllaey ULl oo 58 2uaS Gaanll platd] ol

058539 [6] sule A Bygum 10,015 ¢y ia Sliled) Aegoze 00585

Lalike lid puw J) (2% sda Ciiiaty ) (o150l H5ial 540 (0

A5 S Sl iy (4) IS [6] Lpmilias e 3L,

S Caspad s Lawdy (g 1957 Aaus Byl (0,019 o lyo) Carlias Jadiy

[4] g5

(Actinic Keratosis Intraepithelial wyalall LMl lboyw ™
Aadymdl W Ol 0 p3Li 545 9o :Carcinoma-AKIEC)
Amiall e blasld 200X 3l ol die SO Ca i8S aayg

Actinic kmrutosss

Bussl coll carcinams

Mg ket atoses ke lesiors

DeanatofiBroma

Vasculer desions

Tl

syl JEL)
\ il s [ -
(PR AR aie 4adaa YRR

: Al s a g el

X ot pally =2 '-U' N AN P - PRI g
rigad l-— (): 7 J Q—E;_,.le)ull— L sl \
] xoiniie CNN

il Jaad) Slglaied Zwld U 1,11 23 JSaI

[23] & 3525l 35S0 e sl @ ol ) 5Lyl ey Lol
Ugama Jto 650 cIY uplie jany BLa] > (e opshis
sleazuYly Precision Looatl olusg Confusion Matrix —asdl|
cagiiatdl plas § punlall sda (aye @3y 28 JSI F1-scorey Recall

Bylusdlg 4801 pa5 culi=ing Classification Reports
gos Al Slaololly qasd guaS Sl e (gmandl 25801 dudis @3
Intel ® core ™zllasy 395Windows10 Jaidl allss hp Cgull)
5,139 (el Juzdl 0 17-8550U CPU @ 1.80 GHZ 1.99GHZ
©i9 o 64 Hlaayly cublie 16.0 2auy (RAM) Jlgde Jumy
dais e 7.2.2 5lausly Jupyter NotebooK fwgs Ao aluasiul

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 235



Ahmed et al.

HAM10000 metadata.csv =
ey

Lo 3 ogeall wlbily geaty gdllg hmnist_28_28 RGB.csv =
lagatll ile J(RGB Hapa, «Jus; 28%28) dlsus

Ssind o O3laall aue A HAM10000 il e gz s

(5) USad) zumgag sy by Bylae ,iSs J8T o> e cliall pan

lilbald Goludll e aiedll (ope I (o Gruay JSha X oda

4 plusiel @ ASAL sda e izl [6] Sliall Calise pe

Lol e Iy <Random Oversampling clival ilgdall jol=sll

Ul 2l Zdlall A o pass LEsY

bl ool axtlatl 2

OsSd aladl Slldl pamd dedl Slshil (1o degame Gukas @

(IS (29 ¢ saeall 7350l o) Lwslie

spall Saissle)

dxbous Ligo hmnist_28 28 RGB.CSV alll § ssall Jios

Slas¥) Ciys Al Bygue JS B 40482352 e w3Ss flattened

Hagaiall J) 5y3m S JSa5 el CNN z3gyas 3 LJLs5¥28X28x3

Lgaime J) Sl degazme Jomizd 28X28X3 oz sl &8k

z3seill mesa s (328 28 (yguall sue) JSadl slaw¥ el

Liadl Lla¥l 7 |siwly dsslll @lgially ¢ Las¥lg (el ae Jolaslly

3:1S,

w2l sleglas (e gtz

(Standardization) guwlall we>gadl ™

Legame Jyzm 9¢d Slladl Jisoms Bslas § pusiun (olid oglud 5o
Gsbun Glens Blimily shio Golun Lot Lee iy Apylay UL
(1) Wslalls b w19 <[24] a1y

6705
1113 1099
KN @ o
<& & 3
L ® o ©
X N\ N &
& N >
) 09 \(;
< 3 <P
N il
&
€

42 :(Basal Cell Carcinoma-BCC) auelall Wil ployw ™
dgaly sy g3 Juime yelads gl Sniel) wlanll lbsyn JISCT ST
S ubga als ) (6350 0F oSen I3 pag HLATN jadsis dus
e 093 o0 3 13) &mad¥ §

wall sda Jeid :(Benign Keratosis-BKL) weesdl opaxdl ™
S iy 18 e g0 5a9 gall el

st olaée sa9:(Dermatofibroma-DF) gt Al apell @
sda el Adawdl ALY Aol e dole ,lay Aol al
Ol 5Ll e 850811 ety Ao 4y Lgoe Aaall aluc!

os Al cas Ka o :((Melanoma-MEL) udld! ayedl ®
s o Bus B9 90 wlald oo Ly 0 Slay gl ! ol s
o @ 13) B Ggus Jlaas sl oball e alell e Gilals
8, Ll e § WLl CaLaIS)

Lal> =8l 29 :(Melanocytic Nevus-NV) adadd| olladl =
Lolbyo At 0555 L Bole Ry .olaladl puly hyal Zagdins
I st e 8,08l Lead clgarll pany ol <3 pay Leasay
iz s s

aall sda Jeid :(Vascular Lesion-VASC) dglegll culsyl =
LYl oo Lais @1 Al ydly Aol puadl e alo¥ (e A gaza
Kaposi's 3518 LagSilug aslesdl alyo¥l cld § Lay Lgandl)
.Sarcoma

by B Adle Hoo e HAMI0000 obily degoma Goixs

Cemdl e & eusiud) Qlled) Aegome  Aparse diy Ldmg bl

Lo Oty (ale Lialazeiwlg [9] (oo Lebiits o3

Count

>14 327 142 115
o 5
e & & oéb
S S R
@ \Z P
¢ \'2>K <O
X9 N 3
& S &
S G <
VSJ Y Q

Cell Type

[6] HAM10000 il e yasma § b JS Ciimg 25 JSAI

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 236



Ahmed et al.

sloly Jbol dads o 3Gl 0oS Jdemdl lda @ Aeasradl
iz g% ¢ ReLU Jeais &1y e CONV2D liaids Lol 3%28%28
dgd U3 ey 3%3 ey TS 32 Ay 3X3 cmamy B8 16 e
P o AgSU sl Julan) 2X2 @z, MaxPooling2D aal
by plesas (B 645 32) oluwdlsl Conv2D  glulb
bl mdaid day A psradl Sl st 4siMaxPooling2D
Dense wladbs e pe mbudl a8l 505 « Flattenaads alasral
s dadall augkind o (Jletll e clusg 75 032 <64 alxsly

Zalzall pdl ooliall J) s Leny) S¥leas | mysa) SoftMax i
4oLty Aaall AT 2 Alpasnll ilalall (2) Joazll (259
sladll slowl e Joandl otz Lol lda @ Leaziudl(CNN)
Leo cedarl) ablall ciledall suey dads S cilayie JKAT Lelgil
ozl lia ey elazll Al lelall sueg dads S ez 0gd el
Sl Caladly el Coladl o Lauyg z3gerld lemadll IS

ol § pasiwll CNN z3g0dl ilelas 2 Jgund|

aolall A i (gsd!) dadall
448 (None, 28, 28, 16) conv2d (Conv2D)
4640 (None, 26, 26, 32) conv2d_1 (Conv2D)
max_pooling2d

0 (None, 13, 13, 32) (MaxPooling2D)
9248 (None, 13, 13, 32) conv2d_2 (Conv2D)
18496 (None, 11, 11, 64) conv2d_3 (Conv2D)
max_pooling2d_1

0 (None, 6, 6, 64) (MaxPooling2 D)

0 (None, 2304) flatten (Flatten)
147520 (None, 64) dense (Dense)
2080 (None, 32) dense_1 (Dense)
231 (None, 7) dense_2 (Dense)

GS}A.Z.” cuyld 5
iy Hlalael82,663 z3geill lia 3 elazld ALaN cdlelall sue aly
dlsg'adam’ o lll alasial €pOChS 4a>20 5.l z3gedl cuyus

Accuracy 4511 slisl as <'Categorical_Crossentropy' .aall
wesazi) validation_split=0.2 alazxiwl @3 1o oussy (olediaS
Logal LBy LAl zisai Jiadl Lias Lud 2lsls 3axs obly
Joazdly « 128,55y Batch Size 223l ax> S5 val_accuracy

Z:x;“ (1)

9 eBoume A Bl Aagall (2 X g Bwliall 20ty Z ) 5lin Sus
Llexly [24]J1s1)l (e Ll gleall ol Lawgill Lea 6
Sl e 3 o5 gkl @uall 03leall a anienll il e (CNN) z 395
Sli¥ly bwgill alaswuly  (Standardization) sl slye)
Dlydral iy oyl Adee aupud e delug 1da SbLA oLl
Z3sedd]

(Class Imbalance)bad ¢jlgs pie dxlas ™

oAl a3es § IHlEsl 352 28ysll oda § Aeasiadl Sliladl ooyl
Llae bl (e Juld suay Aies alndl ol ¢ 1531 amy cilS o
bl a3 Baas @3 ¢ ASH liadl g 39l Slemsl golanly Lani
Jdle¥ cliall sue 28, L Random Oversampling < buall ilg-deall
Adlad Locserad) Gylall sus] aily lstiall 3glell C3ya09 46,935 )
8oL 4 dmdly cabildl Gilegeme (3 wliall cny O3lgd) I | ASCas
SLSE UM e (Sriuall cliall) Ses J5Y1 liall § cliall sae

209 Alsa Buge IS @y lsdie S Led Bagroll wligall pasy
Loguass ol ahanll 73l debun Lo ccuputll cilily @ sl
Aoy of 090 wliall BT miall Jetadd] @lad Jle Aanll SISad)
STy Lol o Jlsdall Soltll and 2 3gatl) e 54801 liall s
3 Lols it 485 crancns § dndlad sl udg Lalosral ol
elatll 3 BolaY 1 839,00 6050 O 093 «ranll @latl) lagy i
[25] e 7z 3ledl pasy @ Jlxl 5o LS Overfitting
(Data Splitting) = Lled! euwds .3
Slegazme M Jl Gbld) mewds @ Adladl Slghsdl alas] aay
Aol @ 480y 41oT sy Jlad ISy 7 3geil] cuyas olesad A,
@ ell3 way LM %205 opul] %80 Awds SLLdl il o3
Baz AcgemaS Lwlusind copuidl dcgeme (0 %020 Lapass
ULl GL! aseill 056 ey syl dulae <LST(Validation)
eeaatll 1 e HLasU %205 «3az=il] %16 «coyuall %64 LIS
Lasaliy o @bl (e 1T uudsy z3getll coyls on G3le5 Badons ]
qelatdl e Lt
Convolutional Neural 4l duaall aall 73905 sl 4
Networks (CNN)
(CNN) aéla¥ dumall aSid) suatall 4ddl (6) JSE)) zioge

Input (28,28, 3)

e Conv2D (16 (3.3)) ® Conv2D (32 (3,.3)) F—~

Maxpool2D{2,2)

= Conv2D (32 (3.3)) = Conv2D (64 (3.3)) '—‘

—» Maxpool2Dy2.2) > Flatten —

Dense (64) —

Dense (32) 3 Dense (7 softmax)

el § Zegiad) (CNN) 28ty Aunaall aSad 4, 16 JSAI

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 237



Ahmed et al.

Litmny uzge SLldl Led 0sSs5 @I W=l (True Posative) (TP
Auzga Ll (e s S

Laany Adle Slladl Led 095 (&1 &Ll (True Negative) (TN
Al Ll e i JSC0

Laany Adle ollydl Led 095 (&) ALzl (False Posative) :FP
Auzga Lol e e a2 o

Lilasy Lzge Sbldl Led 0585 &)1 W=l (False Negative) :FN
Al Ll e amm pd JSn

995 @l Confusion Matrix W lad¥l d8gime (oye @3 Layl
Confusion o,ai .wliall s pasiwdl (CNN) 23505 Jo> Sloglas
True) das=tl aududly (True Posative) agles¥! «lsdzll Matrix
LT olludly (False Posative) aiisdl oilal=sYls (Negative
LS @1 ellasd) ¢l9¥ Ainia A3y L343 o> ((False Negative)
[8] Aakisel) 1Y) ulie colensed Al 3388 sty 7 350!
Olesat AalSia oo Bue JM5 (pe 7 3l elol @y @3 el la
Jeems @ ol bl Olboyas Hyee arlias § drllady 3all 4bo
bl Aegarme (o Laliiad) Hasall (e dagdaty oyl JLdl 7 350l
sale) clesr Iy Al Zacudl axdlall ¢l2) uay (HAM10000
Gleall =Yy lawgill alusiuly @l Wiy Dgall JiS4S
eyt LT (o gaued

alally Lanall olall Bylae s oo ziged! 285 oluds! @
sae Jlea] dl mminll cladind) il Glus @8 Sy Addxll
oLtV Bagains (oye @ il By al LSy i3 ) 25Ul ysenll
Classification Reportadadll 5,45 71,5119 Confusion Matrix
@dd & pelall s cuelu e IS Belads uylie 489 gl
Sdll @ canially Beall Llas wyumiy cpdgedl olo¥ Alles a3,
el (s s Caliaf Caliseay

aasldlg bl

SLasY Aegama o z3gadll pueds

Loz 3y G SLasY Aegome 0l o3 ccmpudl oo sl@¥l am
e S Lge 9559 Cadias oo giseddl oSaiy Bygue 10,015
Accuracy adlexy 28,1 o g1 Jadd 8540 456 Cardias § sl Loy
%9545 iy suzxiud| CNN 73501

z3sadl of (7) S Classification Report  caguaill 5,85 mes
ad KB csglys Cus daad! liall o 8 Baspe 2l 3>
caly (JUll dow s JEL Jiw (28 .%99 5 %84 s Precision
'vasc' wé 3y ¢'nv'=99% a5 9y Sakiec'=97% s g a5l
2l gl ol 'mel’ = 84%. 4 uic 208 J81 i ey R97%
z390idd 58 808 Sy Lo <96% Jls>F1-score 5 Precision ;o JSI
Wgama cpdl LS el olbyad daliell ol o aeddl e
& Slies ISy 6ol z3gaill oof (8) Jsa Confusion Matrix Ll
929 (Mely NV 538 (ny dguzme S35 3929 Aasdhe ae cliall plass
Al pany @ ol pade o Gradl LLAID Blas aBane
ERWON |

19 &=l waeval accuracy = 97.35% sa=dl) deyd el caly =
@03 Byas) 99.53% ) Adtl uds § oyl A8 cilimg o> 3

(%.2.2

dasdl weval_10ss = 0.1118 sas=sdl 8yluce) daud ol cdzls =
15

i) § Besseiad) 36 Ll Silelas :3 Joue!

Aagall 3SRl Slelas

128 Batch Size a8l px>

Adam Optimizer =l

20 Epochs 2zl

(7350l 5Las 1) Bgu B9 894 3]l .6
2Ll sumtad @ Bypim (e olis | @ cpaeat]] e 7350l 5ydd wuidt]
3 Lo Tl Adlall ilghas st 3yguall coaians (3ol of oyl
By Syguall a3 73l mami ol o gi9 pummdll Bale] el
Lea %99.9 —al,Confidence 443 awd, "vase" duay Lis o Adle

syl £ ST Ly o By sguo pe Jolatll § axdlad uSs,

ziseill puds .7

oS el alusialy cmdl § pugiadl (CNN) 7355 elol @uuds @3
el s Ll Accuracy a3ull csyas Accuracy 48l Lieal
Anad Lle Llde o959 ¥l o) J) moie JKdo Aanall
1(2) Wslall (o 281 Gl g « [6] 390!

Accuracy = TP+TN (2)
TP+TN +FP+FN

JSIF1-Score gRecall ¢LeazXlg Precision Lall lus @3 cUis
Classification Reports caimdl ,ulas § mludl ooy @iy Wb
(e LS wlide S iyt (San9
9 Sensitivity &wluxl el Uayl b, :Recall cleaiwy! ®
z39aill 8yu8 LuaaigTrue Positive Rate awaxl duley! Juss

1(3) Wolall ¢y sy ([6] i Sy Al ¥ dytees e
TP
Recall = TP+ FN 3)
© @l el s ] ady Precision (lagall) adGll aau =
Lo (31 adlea¥! ¥l @55lae 2ol Lel (e 480y Lagass
1(4) Wslally gl Casyad g ([26] 2uslml Lol e 235l
Precision = L 4
TP + Fp
s929 54l 3 z3gedl Adgise de y45aS Precision Lagall desg
Rl @l oo casastll 89,0 e 2SI JUilly sl Al
[26] gl gz adl Jlxs § 2ol g (A3
sleangPrecision  lagall adlsdl lawssll gag :F1-Score =
SlalmY oo M slaey! @ dsl Ojlsie (elide say Recall
:[22] (5) Wslakly hlu> g ([6] abolill skl 2Ll
Precision X Recall

F1-S =2X 5
core Precision + Recall ©®)

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 238



Ahmed et al.

precision recall fl-score support
akiec 0.97 1.00 9.98 327
bcc ©.92 1.00 9.96 514
bkl 9.89 0.96 9.93 1099
df 9.95 1.00 8.97 115
nv 9.99 9.94 0.97 6785
vasc .97 1.00 0.98 142
mel 9.84 0.98 .90 1113
accuracy 8.95 1ee15
macro avg 9.93 9.98 9.96 1ee1s
weighted avg 9.96 9.95 8.96 1ee1s
Classification Report izl ,,a3:7 JSad!
Confusion Matrix
é = 327 0 0 0 0 0 0 S
[
g - 0 513 0 0 1 0 0 5000
- 0 3 1060 0 28 0 8 4000
U
G
R 0 0 0 115 0 0 0
“E’ - 3000
[
B 11 40 123 6 6316 5 204
- 2000
2. 0 0 0 0 0 142 0
>
- 1000
g - 0 0 7 0 20 0 1086
| | | | | | | -0
akiec bcc bkl df nv vasc mel
Predicted Label
.Confusion MatrixX LY 4é 440 :8 JSaJ)
Lay dzys dl by o 80 camdl sl &55lae coyaddl @bl o) Slismia Juloes

Ll

oracs § Random Oversampling  duesliwl 9o gl sda 5,8
bl e #1523 3 @l Lo Lo guis ASY9 3yalill liall o 03l
Random (le sleze¥l ol slasil Sy ¥ U3 pa9 %97~ I 3axl

Slge HLSE caun ¢15Y puseas J) Blas g5y 48 LaasOversampling
Shazul o1 Y] Gs20verfitting &gas Jleisl ady a8 o gag Aelin
& 13900 O il 1 ol (3ms0 Aaas Ll 5Ly @il eladll e

Ayl s

c@azdly casaddl 455 2ol (10)5 (9) odlSadl § clusll o lad
Jo L 8 By U (9) USad! g, 2ua> 20 pe 55luc! 2lliSy
plave § @anilly sl 855 oy o gmle Bylasy Blhanal o eyl e J5Y]
e Overfitting olazll § zaly LIl ss29 pie J] ade Lo el
Training coyad! 8ylus o (10) JSadl yibay (U3 ao 231 Gime
oy & Validation 10ss ga=all 8)lus ¢y J81 @ud ] cunazsiloss
& zigeill A8 8ol uSayg Aaanll z3latll § aili yol gag (bl

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 239



Ahmed et al.

Vil Acounwey

0 \

=l pe (Training vs Validation Loss) &,Lul a3 goeie :10 JS2d1
il ddlie
Shasdl w2y Ggd 2ol sas zAall zigedl ol dl Bl sda ads

§%95.45 il alle @85 cxdl lda § pusiall zigadl 3a> ual
(mel s NV Jio) Luasy o oS Gl 4pliadlly csliall suas dla gyl

G Slahldl e zoungs Bgate caladl Slol (o lid a Ciyival
77.91%[15] awlyudl 285 caly wad iliall saaate cadumnll clglis tdelge Suay 228,11 881 sln pads (Say
48 Ensemble JuSas Ladl § [4] dwhdl cdirw lay dazd e Leual (CNN) adlady! duasll aSadl ady 5els 1
Lagas ] delasiwl @2 5yl yatuly 7 3ged! 8:L4S USh, 11282.37% Andadl yeuall e Biell Slewd!) (oMt
ez Salely Random Oversampling e 8yiatie ddue dxdlaey 4w gle gdll: Random Oversampling auas alusiw! .2
Ensembles si Augmentation «laugas) dslell Osa ¢ yguall dumgis Al sliall 7 3geal) Shemsil aieg liledl O3lg5 pue
e15% alal Wsle caas ¥ Abluddl of Jeadl lda ety (JUl Boaaill  elaal e Sy &lians dmialy ilS sgualls coyaddl Sbily 89> 3
Jalas 3 Gy Mole 0585 45 s ccolsad] Bauate Ciglatll ale § Jlal] RIS [
el il Alg e 5ol JYury il ey Juadl Ladog 239l aps e Saela @It oIl gamall adT 4
Sleo gl RERWE | PAEL{ B
Sl Aeyama e it G LUV Sl els¥l Lubas e (idllasl oo epusantll e z3501l) 5,08 e Us3 o Jalyall s puar piady
GllSa] pusegiy didgigas g 3garll 435 3323 (e Lay>sHAM10000 el Gl paizedd G gladl Hhall pes i BglaxS Gulin dlazy
Wyl sl lyully Jlad! Joadl 50 o 45l

A gl e ligm 05 epsall JUell § Auilasl

Os) il 95 Jaid Bauaie solias e bl Slegeme gos 1 Akl Sbabadly Judl doall o Buluasd! 25,5L(4) Joanll ziase
(Derm7pt s ISIC Archive i) dalixll alell Llaly 5,01 lads Adiall sliall sae z3seill g (nbldl Aegame Cum (0
Al 480l da ] Axllall

~5‘)-ljﬁ-§_n &lyi [l o] 5@.\.3 J.a.a_” LSL‘ C.)}.o.a.n 5)45 QL@J

Page 240

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025



Ahmed et al.

Al Al sl Jld! el 25laa 0 4 Joaz!

% ,Las¥1 46 Lozl z 3kl o)l oLy R wd| 2dlall Cadiatll g3 et A bl degazs el
i HLgud ¢ 35 wlSail « w95 ESRGAN oy %80
InceptionV/3: 85.7 InceptionV3, ResNet50, Pl et B o (Casfpem) Sls TP ISIC 2018 [14]
Inception-ResNet - Skas %20
Sl « e Lo a3 Jloudal s 073
77.91 CNN ORI B S el SRRt S (1591 7) olid sante sl %25 HAM 10000 [15]
§390s/ A
) 7 Ba=5 %7.5
_ | iy %80 ISIC( e : S5
InceptionV3: 91.26 VGG16, ResNet, InceptionV3 ISR (Image Super-Resolution) (Es/ages) LS Sbas! %20 (G Jolia [16]
_ ) Lgud o Glodis ST Adgae/2uadl 45| « ugu3 ez il ys %80 [17]
NASNet Mobile:85.62 NASNet Mobile & NASNet ) (et S aren) S L] %20 ISIC (s (3ie>)
NASNet Large:83.98 Large * S e oL
1SS a ‘a}‘l . W @ ] g FEA N ';L”! ;.uﬁ_).ﬁ %80 Skln CanCeI' [8]
89.7 DenseNet169 A5 cmd Al s 5 SbLSI (Cas/aex) LS Lis| %20 Malignment vs
B o :
Banging
. Ensemble (InceptionV3, s %80
VGG16+ Xeption: 82.37 ResNet50, VGG16, Data AUGMENtation ol 5.5m5 «alas/pas (15 7) Slidsoaze Ll %10 ISIC 2019 [4]
Xcption...) 2523 %10
d.dm 0
odadl 3elmtl] a5 o g5 guall JSL43 Bale) a3 %064
95.45% CNN olall o3led Random Oversampling (61551 7) lid saaia 3a=3 %16 HAM 10000 Jldl Jeall
5Ll %20

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 241



Ahmed et al.

EPES]
Olb e Hyeat liall suate cadatll § Vlas B3gs Sl lia o105
© Al 3L iy el Aaas ASs b e slaaedl alxd)
(CNN) 2l 3,885 Buae olied plasiuly z3seid! quoas
el BT (yo 1951 A Caniiat e £95.45 iy HLas| 485 3asg
zogadl a5 0 Aalisel) sl o juetd! e 2dlall 45,08 e Js Lo
3 Lals (gl jagadll pes @ dawall LSU Jolall olslsa)
Ot O3letll Bedns Aaal e uS LS Bagaxkl wlilEeyl ol sl
Los o631 A o obusdl 3lell cldlaiay A o0 2815 c1aY]
gee e dezall gl pageadl olas § eall Gadarl) Gaulio dlaz

Author Contributions: “Fatima Ahmed and Al-Zahraa
Othman: Conceptualization, methodology; Fatima Ahmed:
writing—original, review and editing; Ali Ukasha:
supervision. All authors have read and agreed to the
published version of the manuscript.”

Funding: "This research received no external funding".

Data Availability Statement: "The data are available at
request.”

Conflicts of Interest: ""The authors declare that they have no
conflict.”

References

[1] I. Pacal, B. Ozdemir, J. Zeynalov, H. Gasimov, and N.
Pacal. “A novel CNN-ViT-based deep learning model for
early skin cancer diagnosis,” Biomedical Signal

Processing and Control, vol. 104, pp. 107627, 2025.
https://doi.org/10.1016/j.bspc.2025.107627.

[2] M. Dildar, et al. “Skin cancer detection: a review using
deep learning techniques,” International journal of
environmental research and public health, vol. 18, no. 10,
pp. 5479, 2021. https://doi.org/10.3390/ijerph18105479.

[3] T. Kumar, and I. Himanshu. “Artificial intelligence based
real-time skin cancer detection,” in 2023 15th
International Conference on Computer and Automation
Engineering (ICCAE), 2023, pp. 215-2109.
https://doi.org/10.1109/ICCAES56788.2023.10111099.

[4] K. Natarajan, D. Kumar, G. Murali, C. Madhuvappan, S.
Kannan, and M. Mathesh. “Enhancing Skin Cancer
Diagnosis with Ensemble Deep Convolutional Neural
Networks: A Multi-Model Optimization Approach,” in
2024 Second International Conference on Inventive
Computing and Informatics (ICICI), 2024, pp. 412-416.
https://doi.org/10.1109/1CIC162254.2024.00074.

[5] A. Shahin, A. Kamal, and M. Elattar. “Deep ensemble
learning for skin lesion classification from dermoscopic
images,” in 2018 9th Cairo International Biomedical
Engineering Conference (CIBEC), 2018, pp. 150-153.
https://doi.org/10.1109/CIBEC.2018.8641815.

[6] E. Houssein, D. Abdelkareem, G. Hu, M. Hameed, I.
Ibrahim, and M. Younan. “An effective multiclass skin
cancer classification approach based on deep
convolutional neural network,” Cluster Computing, vol.
27, no. 9, pp. 12799-12819, 2024. . https://doi.org/
10.1007/510586-024-04540-1.

[7] T. Mazhar, et al. “The role of machine learning and deep
learning approaches for the detection of skin cancer,” in

Healthcare, 2023, pp. 415. https://doi.org/10.3390/
healthcare11030415.
[8] R. Pathania, and P. Behki, “Skin cancer detection using

deep learning,” in 2024 Sixth International Conference on
Computational  Intelligence and  Communication

(ResNet o1 EfficientNet Jis) ius 25yas 73k oo Bolazay! .2
(Advanced Data deaaill oblbadl su3ai codlad  Gudass
Julasy bl sl cladall geis 5o5ax) Augmentation)

bzl 3 Lol,8y1

Sliasy clogadl al3) da)yles r‘s|.x.'>_ul__, e sgall dxdlas 3
el jaratl Byguall A8 s N ol o cubatl Blglue

Alo¥l Cblg>

o2ye9 sguall ad) A2ty ae Aands g A e zigadll ;a5 4
a3 Gles ] Ugara E}Q_?i e Ll ey Hlaslg ‘éb’.ﬂ‘

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Technologies (CCICT), 2024, pp. 568-575.
https://doi.org/10.1109/CCICT62777.2024.00095.
"Dataset:  Skin  Cancer  MNIST: HAMZ10000,"
https://www.kaggle.com/datasets/kmader/skin-cancer-
mnist-ham10000. [Accessed: March 2,2025].

F. Mishri, and R. Ali. “Detection and Classification of
Brain Tumours from MRI Images Using VGG16 Deep
Learning Algorithm,” Wadi Alshatti University Journal of
Pure and Applied Sciences, pp. 43-50, 2025.
https://doi.org/10.63318/.

F. Murat, O. Yildirim, M. Talo, U. Baloglu, Y. Demir, and
U. Acharya. “Application of deep learning techniques for
heartbeats detection using ECG signals-analysis and
review,” Computers in biology and medicine, vol. 120, pp.
103726, 2020.
https://doi.org/10.1016/j.compbiomed.2020.103726.

Y. Wu, B. Chen, A. Zeng, D. Pan, R. Wang, and S. Zhao.
“Skin cancer classification with deep learning: a
systematic review,” Frontiers in Oncology, vol. 12, pp.
893972, 2022. https://doi.org/10.3389/fonc.2022.893972.
T. Mendonga, P. Ferreira, J. Marques, A. Marcal, and J.
Rozeira. “PH 2-A dermoscopic image database for
research and benchmarking,” in 2013 35th annual
international conference of the IEEE engineering in
medicine and biology society (EMBC), 2013, pp. 5437-
5440. https://doi.org/10.1109/EMBC.2013.6610779.

W. Gouda, N. Sama, G. Al-Waakid, M. Humayun, and N.
Jhanjhi. “Detection of skin cancer based on skin lesion
images using deep learning,” in Healthcare, 2022, pp.
1183. https://doi.org/10.3390/healthcare10071183.

Y. Shobha, K. Prasad, and A. SG. “Multiclass
Classification of Skin Cancer using Convolutional Neural
Network,” in 2022 IEEE 2nd Mysore Sub Section
International Conference (MysuruCon), 2022, pp. 1-5.
https://doi.org/10.1109/MysuruCon55714.2022.9972486.
A. Lembhe, P. Motarwar, R. Patil, and S. Elias,.
“Enhancement in skin cancer detection using image super
resolution and convolutional neural network,” Procedia
Computer Science, vol. 218, pp. 164-173, 2023.
https://doi.org/10.1016/j.procs.2022.12.412.

M. A. Rahman, E. Bazgir, S. Hossain, and M.
Maniruzzaman.  “Skin cancer classification using
NASNet,” International Journal of Science and Research
Archive, wvol. 11, no. 1, pp. 775-785, 2024.
https://doi.org/10.30574/ijsra.2024.11.1.0106.

P. Tschandl, C. Rosendahl, and H. Kittler. “The
HAM10000 dataset, a large collection of multi-source
dermatoscopic images of common pigmented skin
lesions,” Scientific data, vol. 5, no. 1, pp. 1-9, 2018.
https://doi.org/10.7910/DVN/DBW86T.

K. O'shea, and R. Nash. “An introduction to convolutional
neural networks,” arXiv preprint arXiv:1511.08458, 2015.
https://doi.org/10.48550/arXiv.1511.08458.

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 242


https://doi.org/10.1016/j.bspc.2025.107627
https://doi.org/10.3390/ijerph18105479
https://doi.org/10.1109/ICCAE56788.2023.10111099
https://doi.org/10.1109/ICICI62254.2024.00074
https://doi.org/10.1109/CIBEC.2018.8641815
https://doi.org/10.1007/s10586-024-04540-1
https://doi.org/10.1007/s10586-024-04540-1
https://doi.org/10.3390/healthcare11030415
https://doi.org/10.3390/healthcare11030415
https://doi.org/10.1109/CCICT62777.2024.00095
https://www.kaggle.com/datasets/kmader/skin-cancer-mnist-ham10000
https://www.kaggle.com/datasets/kmader/skin-cancer-mnist-ham10000
https://doi.org/10.63318/
https://doi.org/10.1016/j.compbiomed.2020.103726
https://doi.org/10.3389/fonc.2022.893972
https://doi.org/10.1109/EMBC.2013.6610779
https://doi.org/10.3390/healthcare10071183
https://doi.org/10.1109/MysuruCon55714.2022.9972486
https://doi.org/10.1016/j.procs.2022.12.412
https://doi.org/10.30574/ijsra.2024.11.1.0106
https://doi.org/10.7910/DVN/DBW86T
https://doi.org/10.48550/arXiv.1511.08458

Ahmed et al.

[20]

[21]

[22]

[23]

A. Khan, A. Sohail, U. Zahoora, and A. Qureshi. “A
survey of the recent architectures of deep convolutional
neural networks,” Artificial intelligence review, vol. 53,
pp. 5455-5516, 2020. https://doi.org/10.1007/510462-020-
09825-6.

L. Chen, S. Li, Q. Bai, J. Yang, S. Jiang, and Y. Miao.
“Review of image classification algorithms based on
convolutional neural networks,” Remote Sensing, vol. 13,
no. 22, pp. 4712, 2021. https://doi.org/10.3390
[rs13224712.

R. Bogne Tchema, A. Polycarpou, and M. Nestoros. “Skin
cancer classification using machine learning,” Multimedia
Tools and Applications, vol. 84, no. 6, pp. 3239-3256,
2025. https://doi.org/10.1007/s11042-025-20595-7.

H. Asim. "Skin Cancer Detector,” 2024 .[online].
Available:  https://github.com/HassanAsim/Skin-Cancer-

[24]

[25]

[26]

Detector/blob/main/Skin_Cancer_Detector.ipynb.
[Accessed: March 2, 2025].

K. Sujon, R. Hassan, Z. Towshi, M. Othman, M. Samad,
and K. Choi. “When to Use Standardization and
Normalization: Empirical Evidence from Machine
Learning Models and XAL” IEEE Access, 2024.
https://doi.org/10.1109/ACCESS.2024.3462434.

M. Buda, A. Maki, and M. Mazurowski. “A systematic
study of the class imbalance problem in convolutional
neural networks,” Neural networks, vol. 106, pp. 249-259,
2018. https://doi.org/10.1016/j.neunet.2018.07.011.

M. Omar, and A. Ukasha. “Using Deep Learning and
Particle Swarm Optimization Algorithm to Recognize
Fatty Liver in Compressed Images,” Wadi Alshatti
University Journal of Pure and Applied Sciences, pp. 119-
126, 2025. https://doi.org/10.63318/waujpasv3il_18 .

Wadi Alshatti University Journal of Pure and Applied Sciences, vol. 3, no. 2, July-December 2025

Page 243


https://doi.org/10.1007/s10462-020-09825-6
https://doi.org/10.1007/s10462-020-09825-6
https://doi.org/10.3390/rs13224712
https://doi.org/10.3390/rs13224712
https://doi.org/10.1007/s11042-025-20595-7
https://github.com/HassanAsim/Skin-Cancer-Detector/blob/main/Skin_Cancer_Detector.ipynb
https://github.com/HassanAsim/Skin-Cancer-Detector/blob/main/Skin_Cancer_Detector.ipynb
https://doi.org/10.1109/ACCESS.2024.3462434
https://doi.org/10.1016/j.neunet.2018.07.011
https://doi.org/10.63318/waujpasv3i1_18

