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Introduction: Early detection of precancerous and cancerous oral lesions is essential
for improving treatment outcomes and reducing patient mortality. However, the
similarity of these lesions to benign lesions complicates the diagnostic process.
Computer-aided diagnostic (CAD) systems can enhance diagnostic accuracy and
reduce the time required for diagnosis. This study aimed to develop an integrated model
for the diagnosis of oral lesions

Method: In this study, clinical images of patients with leukoplakia, lichen planus, and
oral squamous cell carcinoma were collected. After preprocessing the images to
improve quality and remove noise, key features were extracted using the SURF
algorithm. To reduce data dimensions and select effective features, the K-means
clustering algorithm was employed, resulting in a reduction to 30 features. Image
classification was performed using five machine learning algorithms: support vector
machine (SVM), multilayer neural network (MLP), radial basis function (RBF),
decision tree, and Bayesian classifier. The performance of these algorithms was
evaluated comparatively.

Results: The results indicated that SVM excelled in detecting oral lesions, achieving
an accuracy of 95%. This algorithm demonstrated significant superiority over other
methods due to its ability to manage high-dimensional data and its capabilities for both
linear and nonlinear separation. While MLP and RBF also provided acceptable results,
their accuracy was lower than that of SVM. Employing K-means for dimensionality
reduction improved both the speed and accuracy of classification.

Conclusion: This study presents, for the first time, an integrated model for high-
accuracy diagnosis of oral lesions using imaging. This approach minimizes
misdiagnosis errors and reduces the time and costs associated with diagnosis. The
application of artificial intelligence in diagnosing oral lesions can enhance healthcare
quality as an auxiliary tool alongside dental professionals. This model holds potential
for development in other medical fields and can serve as a reference for future research.

Keywords: Artificial intelligence, Machine learning algorithms, Classification, Feature
extraction, Oral lesions.

© 2025 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 Yy


https://dx.doi.org/10.34172/jhbmi.2025.03
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

FeFTVY o VFY Lo oz o)ladh qomdil o) (oS 33 Comand 3 9 Caodw Sl y31 s r

doi: 10.34172/jhbmi.2025.03

oS S, psle olKls ¢ Kby Silosil Clidos 9 5o

®

CrossMark

42 LS Joo S 3 (o (S G g g S g iy Sl SN §3I i

(5 gua0 v gh

TOlg (Sugo ' (Gdgai0 A 9

Ol 655 ¢ oDt 15T o3 5 ol g ¢ 5 gunalS pnliga 0,5 )

Ol 555 ¢ oDl 13T o&Kils 0 doly (B gnrliga 03,5 Y

CRVCES

o9Syo ialS g (Gloy gl g )3 (bl A8 (o (Gl js g (G pu iy Sl dBger pasels ol
St S o bz |y (el di] b (s be5 Oluls b luls oyl 6,nlb calis (Jb ool byl ol
Ly ol oles g 03> il 38l 1y (awsis cds sl o o SoS (slayl3l lgicas (CAD) fguelS oS & (passuds

el Sled Gluls asis gy 4 )l Jio S drwgy Bun b dalllas ol i ialS

Ol (585 slashu pyien)lS 5 ST ASNsS Y & Mie clilows ) (il polat caslllas ol )3 509
SURF 2,680l L (S slo Sy ciogp Bl 5 CadsS 90 (sl sl (33t 51 e 48 Spglee
48" W odlatwl K-means (gaoddsd o6l 5l 5o (slo Sy bl g odls sl jials gly .ads gl el
Omile Jolds yuadile (6383L w3 oSl gyl oalatl b jyolas (gaiaids by ials” Sho Ve 4 ly b Sig olaws
(S5 OIS (SAiadind g waouads £33 o RBF) (olad aly @l (MLP) a¥i> cuas 4503 (SVM) gty )l
a8 bl laslie ©)gods b joSl pl 5 Slas 0 plodl

J5 0 6 ol als Giles clals el a1y 5 Slas (o ipe 430 <85 L SVM &S oy ()lis guls 2z S
uLw Lhulg) )4L.; L Comd (A J;b Sry “_;‘4>)~°9 uJa> ggu.{uv&u.bb9\ﬂ; JLUHJLSLCM.)L) Copde @L‘y
o3l 3 SVM | 268 ol s Lol 63,S" 8l,] Jgud B guls 35 RBF g MLP siile (505 (glayei oSl ol

iy dgup |y (st cBd g o b Shg olul ialS ¢l K-means j|

Yheds b glas clols pasts B gbpese il anlse Jae o ol g gl cadllae ol 26 5 4o
3o il 1) e b badye sladiz o g loj g 0l (el ol pasets slallad 5S49) (ul 2,5 )
(SB35 laasiia S )3 (SoS 3l Sy lsis & Sl Snd Sl pasis )3 (syias shgn o3zl
@ Wy 9 0 1) (KB sladise; plo ) dnsgs iy Jio cpl bise g |y (g slacadlye coiS
25 )18 o3latl 390 0at] Wi sl (o pe i

S ol (S gl el i aned (rile 50k slawiysSl (sgnan Sign 155 SlalS

Wlis O]
o adsluw

VYA el
VEY/VYINY 1l
VYINYIVA thas yy Lics]

iJaluno a.wy*
$>gaie Al g,

Ly

r.maghsoudy@srbiau.ac.ir

Ayl gy @agaie £ly/
Slols 8l jasls (oige
Sy Sy 5 Gl i
e ALy Jae S e
el Silo gl alore . o giucae
(ENY Oy (Sbj Cam) g

Y5y

yev Journal of Health and Biomedical Informatics 2025; 11(4): 306-322



https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

i , Olsi 5 sogate S pgd p (Fhe (S Slyls pasul

doddo

B odlatul 3)90 Lagylon (loyd 9 el )3 110388 (bl g 4 dadon (lapiunw g (gtan Jigp (leMbl yuas )
@ Slols cplcwl Gd Sy g Sl i Sluls asuis o) 5L b gysld pl SaS a4 aS” Slaojes dlos 15,5 0
a4l Sl gl dge 3 (Sl Ui Wl e bl 38> Lt 5 wtus (Sl (el calid 5 (Al g5 S
iy

D)5 63bj (sblse g 03,8 Ly 599 cuodls ;3 09 cpale slaojes plos )> (Artificial Intelligence) _csuae ign )9l
gl 4 (g ytod Vb e85 (ol W5 255 (00 (65385 Dlogeual § 39805 diud ()] )55 sla)lS" plol Sl 9 od aad (695 (]
Slogonad oy yiag oloj cpioligS )3 295 oo el &Sl Ciblye 5 43,5 )3 5l cod pas g aosl @ g oo oasie  SleMb!
0j97 ) (55 roncdd il (Sl daaogi &y (S gian (D90 9 (5 FomelS (D)1 [V] e Jials ]y Sludl slalas 93, 1,
g o yd 9 sl B el S5l sla iy (el el Wil (b s ot ool led S S8 (S35
Sl S Jlesl (2)lse (1l g 59)a leMbl 4y gyt (5 gals ©jgods Oljgind ol (pimen gd slan Blgw
FB S8 pasits gladie) ) 5 0rd o)l dedgn lalpl (S pgle cilize (slaadld 3 V] conl lapis (] sblje
(g B o (B (Slo oyl i b pus g & parsti & lgige Al o Jl 4 Wiledged dbogyye laasiis 4 a2y
sbojg 53 0394 sy Gl g ple Cdptin [F D] 38 0)Lal g LogiMhe (03800 o ob Gl jw (58S sl cslob
lacs)lons 5335 9 S bl sl py Slusbxe 5 (gtan (hgn ASle (g (Sl hg) & Cunl o sl (dine § (S
S8 j8 ) g (S psle wile (alojex ) 0jgyel )by SanelS psle )3 ady) &5 Layby) cnl WpS 3 edlitul )90
sbodly o (gl Slawlne S SSS 5 oslitnl b Sleygiilon 5 (Sbiy Sloygdl bl o Jlo ) . xles S g (slos 28
L diedisn glapias [F] Cunl 035 S8 laigilon (loyd 5 parsedd dgue 4 &5 Slaily (gagi JB A5 ((Sjolam 5 (Sbi
O gl & @y ied 9 Sl (85 )l )5 ciadan (sla Sy plsl Ul oMbl 353 5 g (3jby e bl
(oMo wile lad mls Cluls cwl osds pbxl (6 eS Oladllas (S350 059> 50 (b (pl b aiiS o W] (S5 )0 (cone
S5l sl (uils Rl g (s)low Sy 1B X551 ety 5 38> paseds 4 jlo (8K b ok poiew)lS 5 LSS
Lo yo plSindg; (asell ()lphd & Epdge cnl & LS oo axrlpe Sy 4 iyl Jole 50 (hlos (6ol clinlio 290
593 g SV 28l e silow (nl S 9 5380 pastli )3 (oS I S plgis 4 Slgi e (ogiae oo ol

wals Jls 4 1y bl ghe lacuwl Slgiee ol 3 @lo)b £55 2 w39 (Gl cuoal (L jo Cluls e pagts
Ui 3 09Me dnplis Sy casliol o> 35 lita] ()91 s 5 canliol (o sloys 51 &S S5 oo go o sl A5k
235 0 50> slopliil & ol g adsl (gilon oyt ol d)lge (B 0 Glo 4 S sladiyje

sl b o 305 ¢ Jolgs 1 Sy S syl ooyl g U] Slaglss s [ 5 Wil o 45 5,05 3639 365UsS Lelss
b lows 35 Lol sy azsly 8IS T Lo g ylow ol 5 ool e din po 551055 g aidlygo lod 048 )3 Slulss (gl o
2 oge 3,8 o3l Glail llad b |y aigslon ool Sl (B ol anls S L (a8 lge pln 4 5l & 3980 g
bl B BT ey g i Ml jl a8 (SE33105 5 ditd drsgi g GS Jlo )3 gy 4 gy (Sdjlus Sledbl oyl

e Rl oS 1 Sajles @3 gy Job 53 (S5l polie JI5 03 Byl Sl g e ke Jlod Clals a3 Al

s S 4 (6,500 Lol 35l e odgu b g diu ciyles 56T Al aseuss dlizd ym )3 g iy |y Ml I onmss

295 48 Slals oo g gge 4 parids o bl 1l Sous 4 8lsS wluls (b slos wlas w8 oo ke | wluls
2 oxd plgie O 4 d2gi b 9 30 |y (low (S 9 OMSEe Sl 6yl 9l Wlgie S (o n ] (0l Glop )b
Hhte Gl S maeal g CleMbl I (g w2 (2)133 U195 b S meeal Glidy plas Sl 02latul (lols asuls
oo 025,55 1,3 005 553 3190 JUS )3 pawenad ity slosbg ST Jl cul b AT a8bin 6p908 5 Y YU sl s p

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 YA


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

@
FeFTVY o VFY Lo oz o)ladh qomdil o) (oS 33 Comand 3 9 Caodw Sl y31 s

doi: 10.34172/jhbmi.2025.03
oS (Sibjy ple olls ¢ Kby, Sislegi Cligions 35 5o

D

e Sy Ninbgh (s S 005 55 330t S 3 15 1) (g lent 5 sr B 5 o b B8 meds sl
slp (i slaaize (Ll aldl 13 5 (glew pasels loj (Bl 4 KlE el (e ali)ygd ol Jl (S Sl pa 5>
Py I TN & S35 & g 03 st glas olbyw b ooz 53 55 5lie YWY Jl 3 Loy [A] a5l g e
SRS dngi 5 (2398 (alsndly 3 & (plCd ey o el and o g5 bbre il )3 a5 w3l oo (> (55,850 slaJ5be
deol g Cawl o )d jo 9 Spo YL LYS 1 (S jeie OSCC(Oral Squamous Cell Carcinoma) «cuwl o3ls (69, (>
ssylew 5l g9 99 OLK (Oral Leukoplakia) ¢ OLP (Oral Lichen Plan) .col %0+ j S Jlo 8 (glyp (S35j &
Slejles &S Cawl poze (bolbre s (silew S OLP .65 s OSCC a4 wilgs o colps 5o &S st goly Sl iy
ol 43l 3l s S b e ISl Sy i o5 o8 ool (g o9l Canidg Ko ol ]y o e sl
o Slais b LU ) psite b 4 g cul Gy onisd SIS Sl je iy anle (pyiin OLK S (0 (Byme ccun

[V Jadl e
5 25l GSip SLSESS Jl pSose b (Sj 5 (SB35 3 g len plo 5 (o lagg)lon pasels diej > (Sllas
oo d s (ul sl oS tle (553t Sloreys SN oyl 4 B Jy ol 5 g i i 5 (532003 (sl o)
s 4 a8l e Sy cilisee (elb g lag (et > Sl oo dadien (bt 45 Blosls s Ld clills Casl o0
i 3 i 85 45 153,541 s o oS Al 525t s roe (6530 Sl S ol om 5 Keser o
asis jlosliwl b egums (oon p e Sld (M (S aseis gl sladlls ) San g Achararit iowes [V ] el
OLP ,& uSe YA g OLP b uSe 52 fols bas 03ld degasme 6 cddlllan oyl 55 00> pls] aoe JLdglgilS e
b glouSe jlodlital L OLP y.2 5 OLP wlols aseis slp o 4 sbl pble (6,500 (sla e dnugs 5 (bjgel sl
Cawd So68 sl 031> degasme 5 jd o3 M B AY s 4 wiles o CNN (sla Jio 45 amd o i aios oyl A5 o0liul
CujsS9e 5 SHsS a Mo o > (o> b pos jlad sy sl dle 60k Joo S oySen 5 Adeoye [VY] sl
Ohles plod Lol g s oy 4y Cal (S0 it o> Sl yus iy Slaslis s g a8 «YMS] ol ain S &l -l 4548
el |y g 5 yosSY g Sl JuolS 6 (S Kt 4 2bligy dunso 4o 31 Lo VVAY leMbl liines 1555 |y Saasy ol
P et o0 Sapie 4 06 o AF 5 AV slacdd b e a4 odbodlddrwgl gy Sy Jde 93 &S o LS ol 65,8
OhlSen s XU VW] uiS S8 digy (6050 sy pmnd 9 (6958 Sloyd (el & Wil o b e cpl it ollew ol
(St (] 25305 s (OLP) o3 (3 (5 (5lam 52 (sl 9288 08 o oloyd & Gonly imisin sl JS355 35509 o
ool 4 ool sl 35 pate o] s 0 G o (slog )l 3l oolitel b Sleddl S Bas ol cupie o ol 030 el
odlitwl OLP (SG5olgl ysguas VoA jlcaadllan ol 55 0 )1 (6L o] Sloyd el 385 i oyl ol el glite yloys g5
o «Satcrd ygmnsSy ) oolinal b sizils 155 oloyd & gl 1 rrss B b (g 5 o8 18 glial (S YA 5 25
Olyise &5 ol s adlas cpl sl </AFY L ply AUROC o pdaw 5 duoyd Qe B> a5 0 030> dawgd i
I0¥] 55 il umsiautls & i ot il gt 31 503 Sppots |y (Sloys ol b biipe (Seiohom sloSis
5 o0kl U o265 ol 35,8 &6l,) (OLP) Lilas oMy 5 385 ool (sl cymle 6,653k ot s8] S e 4 Idrees
SiloeS g plolid | dacawggl)S g (SlanacS s Jslbo Jold (alog il ool ladobs ((Jlmms (o55wg e gl
B b (oolpidy gy Cawl J500 alie Sluls 1 gl (6 bliae jsbas OLP ;5 Lleadl sl Jsbo slaws a8 sl ol gols 5,8
S5 o sk oll s iy Alas slolid 5 a3 e |) OLP caulys (+/AM 5 «[AAY izxie 5 cobus) YU
Mol Jlad s eyl Sgiaas o 4Sed Jdo Sy o)ySen o Alhazmi o] sls ol 1 ZAE/SY s o /) e Cmbus
Sl oSS Ga Sy 5 (K55 Candy s algs U ladye it Y 5] oslizul b Jie (] 003 ansgs o3 gl o 4
s (385 38) (alojl g (385 OF) (bjpol 09,5 93 4y (Dol g0 4y 45 9y slo VY Jols 00> degorre il (Slb cllo
3> )l ol Jdos g 4o 50 03> [ansuds mud s (AEUAS) 3590 BY g wud 595 (AY+/VY) 3,50 YV «)ylows gg0me 5l 0500

yea Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

i , Olsi 5 sogate S pgd p (Fhe (S Slyls pasul

e B) Ghibphn Jeld (slals et gy Sy S 5 (rpad [VP] 09 ZVARD s b p (st 3 Jhe <85 oS
) o paieis sl (Sogo Lt L) o Sizg el 5 psidlant 5 pidle arseds) sl sineios i 5
ke g AEIN-VIY GBS e d)lge « 25 mAY s (i Como e Slalllas (5 gy A8 dgds hg) ol Como L3S
DIV] casl o 5155 Z¥/¥-0/2 L3I

S 5 LSS My S ol o Sl ot 5 (o Clalid mids Kb g Sy S 5 (5350
Jolis jlows VO« 3l (gloaly dcgoomo SO adlllas (pl 1> 05,8 slpiiiiy Sguan was &b g ke |y Glad (5,650 g Jolw
Sy obigel slp slodls e ) A A o Gz g slon (o dnls oo canls g5 b lon aw b o Shy
48,5 S @ o g)low dwiin 9 pasds (lp aSd opl jl eslatel coles y> 9 (Multi-layer perceptron)aYus  uac a5us
Mg g phe Jhe S5 o) Ken g Rosado [VA] 5yl cawseis Jiao cpl 039 cawlio 5l cols </VA8 905l (slas oy .0
b oo (S (gla sk poiies S 4 Mo (hlew 50 (ST U Ol ot S ) oty by lopile e
5 ookl b osiS w i Jde lyal .cé )3 )3 adllas 5y90 OSCC 4 Mo Jlow 52 13 JoSUg0 ¢ (b coglis ¥F L0658
el Cawd 4 ZANDD (edidiwd Cono IS lopd e oAb pbul caatod w0 SO pleie 4 pluids S claeile
DA s i YU oo b ) OSCC a4 M ylylows =liy w5 o a8 a8 o 3l 1) olaylil slacis Hhby laSuss
oS Il S lgie 4y Wilgn oSl eguan ogr g bl el 43 LSS Jae S )l g sl ¢ aaisg pl Lol Gaa
ol iy did iy SIS Gl (o580, b Jdo cplaad Lili8l ] lad Gluls (asidd Ce o g 85 ojlaasts HUS 5
A3

O3 s )low

oW o5

bl Syide wlidedl o Gl glod b & e @i (Golasl b Sluls I )5 Sl s sSd sla JiSTy
SiiSly 5 dngiSd (29,5 Clygt g (wled o iy (M oS 1idliee 05 CYMST Jols Slad a0 98 sla 25Ty
— g Slew )l Sl el 295 g5 SO oM S (Graft-versus-host disease) \bje ade Nsn (silown (s 5iSd
b s (0908 Curad ) dyg0 (pl Lol canl 3 pe 5l i U5 G sl puiite Lo /O=YIY g casl s )55 OLP
eSS s Jgame yob 4y 339 (oo JE)S (o0 5l iy F 4T S 4 05 LBl Sl 00 Ly asets (loj o
Sl S Jaub JoSi5 ) 15l Wil e a8 wsb o (b (slos i gyl oM (S S o 1S3 1y JBL blo 48 )b 45 & jgu0 &
DAY 55 5 gl mdl 15259 «Sidg il

oaFude (63593 plichn ) duld g plyis ) Bl gl oS 295 o0 LS (i ble M anls S lgis 4 Sbad (LSS
aim3 ol o JS > cole 6555k S 2550gm Joli |y e (S5 it ccpori sy 4ol olsie 42 LM sg0.95,5
ool @l e Jlo Yo p5 0080 53 g 39 0 0> Jlo B (YU (,0) o hlew 53 Sy slalSMoST ST .05b o AY/E g0
b yuno 013L oo (Human Papilloma virus) Sl sleglol wgpg 5 JSI oSLis G pae (LSMy58T ay Mol 55001 Jolge
) g g 48,5 55 )3 LSVysS) @y Ml s sl 516 olsie & (o ls S B e g5 S p)Betel G puma IS o515
ot FB o dlag 4 )l 5959 9 LS (oAb il ed maed ()Jgeb 1f 9 Oigen £95 4 Slgi e SIS

VAN el

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 ¥y


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

VeFIVY o AT Lo pylez 0)losd o3l 0)50 us'“’)-’ Sy g Ceodaw ‘S‘.“-’“L")Sﬁ' aomo
doi: 10.34172/jhbmi.2025.03
OboyS (S pole olRuily ¢ Sy Silo yotsl Sliios S ye

L

3 (o5 i (S sk o iams S

363 & by plas b 4 basye 3)lge i ((Oral Squamous Cell Carcinoma) ;s 5,650 (sla Jolo pois,S
5 bcunsy cpl 514 358 0 (S i) Slb o 0sill Vs 5 bacuady 4 by OSCC (555des! canl o3l olaisl
by 058l ALlg5 o 4S50 g tlisee Glals g b gylow 55 OSCC & i silg5 o S € g Sl puo iy Y >
o Al gl Slols (bl Cou jg,0d dSMeS Ly ils ( bj 525 lsMgS LSHsS 25l wlos Le Dyl ppl il
392088l 555 (5105516 Betel o 5 IS 515 o OSCC 4y M) s (6loysiSTb . g s5la | o) eclod 3 3
DAY [0l o (655 s> yope <l 5 olaiel clagpe 3 b i ¢203 1 oolizul)loysiS6 b o (35555,5 5 A ysoliss
513 Sl o 35 il b el b St sk pgie S

(s SH) (LS Mo (o35 a8 en2laeo) Sidgil (ool J5) £15 (w939 sl (Sb (2B fslodgs) Stidg S
IYV] (e 5 5058 51 (oS 5 S (bS5 5] (50,8 SDA) (2l Do)

e slogt 3] (st Sty by OSCC e it 5 o by ll5 (3050 Joloke dnls S S50 4 sy 5ot 3
D9 50

5 O,

&loaly dcgomxe

olRuisly (Kb julin (slaolile > oyl lows 9 (S 551000 puime (gla yudbol 1 4 glad .0 ookl yyguad YV + 5l (glodls de gasmo auns (sl
ASb o (Sha Ve g oM 93 igad YN+ ol o3l xiie [, )l 4 wilonds s ljlew l dsbculs, 3IL (WS (S, pole
5l Wl )le odly Gldse b plosl SHe e 9 VO L cuiy 4 (glosld mie 90 b ol obj)l g (i (S I8

(0%) Jloys : Jgl s

ol odel N Jodn 3 Shg Ve (oyll leMb]

&10315 auie S Si9 51 Ko 2 (5,l] OleMbl Y Joun

9 0yl e Shre Sl ! o Sl
\ £/v¥ ARVAVYS . WY
\ ARIARY YEISYY . \PY
Y O/OYA A0/YAA . Y
¥ /o) OIYYY . vs
) AMAAY \o/08 . WY
5 YA \FINES . WY
4 SIvYVE Vo[-0 . v
A AIYAS VAIFEY . \¥P
a ¥/I5VY £ayy . ¥y
\. sI¥Vs VV/[ay . A
) o/voy \Y/AYY . Y.s
A AIYYA a/y-s . oy
W FIVYA aIvYY . v
\\i ¥/ S00) . 4
0 $lee a/-\v . v
\$ AV Y./a¥ . Y-
s a/ovs YA/AVA . V£
A o/va AARN . W
AL FIFEA Slosy . Al

) Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

Ol 5 sdgais S0 (igh 1 dime (SO Clayld ansild

(aotol)slonld puio s (S30g 51 SU 2 (5 bl CleMbl Y Jouo

Y- /) Isvs . i

3 FIAYE visos . 0
vy YIAVE 15\ . o-

vy AIYEA \E/BYA . W
¥ #I¥20 V-84 : Aa
i /T YY/EPA . YAY
vs alavs UvYY . a5
v /sy V- /$50 . ay
YA a/fAY AIAYVA . 50
2 Y/AVE B/VAY . Y
¥ ARS) #15 . 5

b1y oS (gadiod (295 0 Sy 2 b alis fred Altn Sglite slaojl b o Shy 05 drg 396 Jgir 4 5]
S Jloy [0,1] o3 4 losls s 3B Jlosl gl 86 salg5s 2 g8 4 (s g slojtelly (9,5 s )3 & 4

(Wi (351 o]
bl als yo i jladllae pl (o3leiitin 3,509 30300 B (a3 Sbais)lon et sl 385 9 420U Jae St adlle
sl Glp ez g aw slopl (pglad a adad g S dg0r Jold) ST nie Sl 93 9 S el Joide
sl oad adle Juo b)) Cale 53 g ulie (gabaed Jao QL] Caa (b g @y el culed 0 g sl oS
oobol 2 pslal CutsS e odleidiy Jio cl )3 S o0 s V IS (Sob p S 5l it Sl L ool piysN) sloplS
3)50 (S ol gy b Pl iy 3l Logide sy (il (gl (gl s Al yo ol Sl g b 030> al38l oyl il
S 2yl gl 13,8 oolizal 51 VY] o, Kan 5 Fassihi 48 ol [Su3058,50 (6loSlos ool s adlls oyl 55 odlitl
ol k-means unasgs w63 bwgs a5 a8 sla Sy e o [V+] Surf(Speed Up Robust Feature) o431 5|
o 3l coled ) ad waled Jlesl las sla gyl (sanddb (gl pile (6350L (sl 63l 5l By sl 3 0 ealaiwl clonds

e oLt |y oaletidn () (o5lye ki jaged V SUS b g ySitl 0AST gy Al Je (e Lo )8l ]

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 Yy


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

FFYYY Lo OFY o iplez oyled coadil oy5 (oS3 Connnd § § Coodw S o 55851 aloes

doi: 10.34172/jhbmi.2025.03
ol (S psle oKl o K5 Klosgil Slados 55

Y
Jyt A

J= ul;.,;ﬂl-é.a._a
G & g
sk ol SLE Gl ol

A ]
L g Aaksd
e il sl S

AR g A sia 25

R P 20—
SURF

b sl Ay sz

k-means

[ Al jaad ol ,.Lf

T ] 1 -
[Tcu Set| Troining Set }' { Dividing the feature ’Data Normalization|
: |H space using 10-fold ¥+ 1 by Scaling to the

‘ Range [0,1)

J Uan—:J.;auLn-:
- AL &l it ookl &
b s g,,_

|
13

cross validation |
]

5 Training Set TCS! $¢f

Applying Clos:rﬁcation Algorithms Classification Rate,
| Precision, Sensivity, Specifity,
| ROC Curves
Sick
l | el i 3 p5Lai | il 4!
NO""G' S PP TP P
A 8 s

3w (55130 dandbs (yiig, 1) S

gk (3125
Omb ily8 b Sy 8l dgme paal sla S gl gly (olad oje slald l eolatwl b yelal cudS Ll
o 5 (pgar o yd a8 s b bla) )l olide, jd (ghad glds 365 dlued sloy fuSo b dunlie ;5 &5 siiwn olag

..xs)b ()’493 5 LMJ) o ldgy dad ng @mw L;LQM L duwolio p> &S diun L;,Lm‘_}“&.i N ‘_,Alf)s (.SLQ‘J‘“S‘?. 593

Yy Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

‘;’ 5 3 g sy G 1 e 03 Slarld ol

D95 oo odli] poad yide Olse I HLEs clp L ISYL s G lgie 4 oY eaiS 15 il Ll e cund 4 (655480

w3 e sy Y S (g3, 2 oY 03535 28 (sl s oY JS5

B

iged pguad Sy —AY UK 8uiiS 3 pdad Jlae! 51 o ggead diged —otY IS

robad (gaigaalas

Slogizn & Cusl (oo pl 4 (pl A el gl (gnaskad Lol (slaciond 4 &5 Wil o o3 pod dls e pgal (gaipaslad
U9y 5l ool b 5383 yobo 4[] 295 bl pgead Julow g 435 b Rgd o M wn 5l )la 3590 30l &y dian « pgens il
Dediee iy dm s lS (gl (9p SleMbl plu & da g ek 5 d9d e B gl | jlew (b Legill (ganaslad
Ao LS (LAY D) diged pgual SO (g9, 1y stiadad @l o Y S

o )W pguad diged — 1Y S G axbad 51 g el diged —o Y JSWS

D9 (o 485 I8 4 [W] )3 oolisal 3,90 (Sajelsyge sl ySlas pgal aiadkd gl

S Ry L]

gl Sipog g llid poad 1o 5l G5 dali (paix b odlitel (S gl Sl sl SURF 02,680 adlllas (5] 53
prgeaS 5 gl BAD pands WS Y & K-MEANS canaded vy 5l ealil b pglad den (sla Kavogs plod ¢y 93,5
Ry Cpog Gy plS g (pl 5l g Ll Cuwd 4 s Yo b plSgtn S 3 abs a b b slaSinog il
A odlawl

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 AR}


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

FeFTVY o VFY Lo oz o)ladh qomdil o) (oS 33 Comand 3 9 Caodw Sl y31 s

doi: 10.34172/jhbmi.2025.03
oS S, psle olKls ¢ Kby Silosil Clidos 9 5o

L

Omole (552530 (S eI 51 o3l b (g

Naive RBF (Radial Basis Function) suus candile MLP ales jl ile (6830 calises sl jo35! 51 ccolys )
oA g pobal jl sdelcunda b Sy (cdnaws ¢lp SVM(Support Vector Machine) g wsewas )5 Bayes
Jao 8l 13 55 )5 do clapts ) 50 5 pre (sl ol oalals (ol adgl (3o (i 3)S oolitl (298 clacumsy
ol 015 laS i) oyl 53 b s Sl a2 (e 5 3T b bl g B (bl pdlis oyl a8 plo] (a5

roucd £330 olad by b as aSb olutty by oedle (ol 10-fOld L lie oo lel 515 Shee 2b5)) (o
2> BodllS (gditod 1 Su o (sl (S o83 o plo b 03 )00 (g i 4T M (oas 4SS g o IS (gL
b odalie dobl ) SHo Ve L b

RBF g MLP (3 comoncd ©é 43 buiniy 1559 crmmilo (611 (K805 oy s ylo :Y Jgan

SVM o - ,3(C4.5) g™ RBF MLP B (G Awd *lg
¥ W v > X Jloy o
AR WY AN ¥4 VYY Hows
Q- \Ai YA Y- a Jby by
5 yY YA Y5 \ o

5 F-score Sensitivity Recall Precision  cauaus 5 Jols pae g o 4l hae ki (odlgid o b)) )y
rwog Cul piY Sy peedl g ptd Capn S odlitul Wi 3,5 390 (sanaiws b5 > Wle oS 1, Specificity
Gl UK don yle 048 o i Cawyd sla U I s <Recall g 00l joS3e slajlas cunlo jogad 13 (¢ paise
oS (gl (A WS sy (gladiged £ 5 295 4B )5 )L )3 oo nha Pl Ul plsie 4 Llg e 5 Cunl (Ses o
oSyl imy ool SENSILIVE ¢ /) e+ (63 aewdS 0oy 31 e Slois 4 amd o 3l |y it Slb yus i (sladiges Ll
Precision 3, .8 o Joo oo oS caqs » Recall s Precision .8 oo jlw 1y jleans (oM 5l 5,80 den
<wl Recall 4 Precision ., (lasolus K F — Score . .Sl 5 ub o iolS Yoase recall wl o il
— i Bl by ko (g colaid] .l sud g i sl UK ded lo Canyd sla UK | s <Specificity
s ol ds Wl oM 5l oS b 45 ol im ol SPECIFIC ¢ 7)o e (£ plipsdS sy S5 sl Cusydl elo i
e Sp35 9 Y plojen ysb 4 ol (g polall g Cowlun & 35 o0 g 3:35 syl S o 295 gy WIS
do il G 0yl bl il 068 o pMasl )0 Cunl oS (g wolaid] Jg ] YU Cuwlus &S (6)l50 50 aiil (S
S dlable Hlow (o35l il YU (g colaid] Jg il b cawles 31,50 8,k il .S (Overpredicted) o i
oS sgb 4 g 2l & g eoland] g Colan ol 93 51 plS g & Gl s 4 )05 1) B oty 508 5 ol

Do a3 Hlade G yd e gyl Cunl gy cplplo S o |y Cono (e SlgE oS
ISt aSlas b (£ 50 F X Jgha) 15 03yl camd 4 (Shg ¥r 930 b i 4 et el g (gl alne
SaS 5 I S3rg 3 L2al33l b 4 sl o) dogy BB 4S5 adlse (Shas Te b ol 53 bosiS cuipdihs Seabio 2g)>
s by (63 Slos Llod 4 oaiiS gainddls dod g 0 (639)5 sl lie Doy o | oaiiS saidils 4 &S g
oSl 5 ol 0392 Cslin WnoaiiS st (pengd by ey Sl mle 5l ey Jgl s )3l €53 s 40 i)l o5

Yyo Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

Ol 5 sdgais S0 (igh 1 dime (SO Clayld ansild

el ool Lol g3 el (o las] LB s, Ml an)l . coans] aidly Sgugs by 1500 b dungliio 13 oS jlous Hlio &y pgd cls 3
FB (g5 ;500 4S5 Ngd o0 S dlie (00 S5 b pled ©pgo g it S cla S hg b (Slaw canlio quranal <55
B o alie opl Al o pod b > osliS gl plo  0Sles b)) sbajline der )3 ludy sy (dle g
401 kernel-based slasis logas luidy Dy il Sy uu‘).el 8399 db@ﬁl Sel >y 09 L] 039s (w2

IS (oo Jos yi
A Jlasl b (52910 51 03Ul b oS (gl ;o gl i €551 oo
(CCR) oo g4y dwd £ 55 (S o 59!
AVIAYYES Multilayer Perceptron
AY/YAY Radial Basis Functions
YA/-q0Y Naive Bayes Classifier
Ya/oyYA Decision tree (C4.5)
A¥/YADY Support Vector Machines
A Jlosl b (552910 5l e3liiol b oallS gaigdiwd yo 5 Sdos (b)) i€ Jgua
PCIP Precision Recall F-Score Specificity  Sensitivity FP Rate ROC Area Model Build Time
MLP <IN-F <INV <INy -[5¥A <IA-Y DAY < JA¥Y \Vai
RBF <INVE <JAYY NINYS -[50Y NINYS </Y¥FA /Ay o[-0
Naive Bayes < Ivs5 A7N) AN NIN2N <IVEA J¥YY /v ~
C4.5 Algorithm - Ivag AW -Ivas -ISNY -Ivas Nials -/vo¥ ey
SVM < [AYA - JA¥Y <JAYY -/ - JAYY Niaa YOVA- [+A
8 Jlosl b (Sig Vo 5l 0oLl L 0alS' (gadind y2 g1y (g dwd £ 5330 Joo>
(CCR) g 5y 6wd 5 it 4w 550
Q. /¥FYEY MultiLayer Perceptron
AA/-40Y Radial Basis Functions
AB/YYAN Naive Bayes Classifier
INVARZNS Decision tree (C4.5)
AB/YYAN Support Vector Machines
A8 Jlesl b (Siag ¥e 5l 03liil b okl guyciind p 3,8os (95,111 Jor
POIPP) Precision Recall F-Score Specificity Sensitivity FP Rate ROC Area Model
Build Time
MLP -[a.5 -/a+0 /a0 JASY -/a+0 A% SR AYZ
RBF /AR /AR NN -/vya /AR NANA - JASY .Y
Naive Bayes <A NN <IAYY <IEYA - IAaY < I¥YY NG o[y
C4.5 Algorithm N -JAVF /MY <JEAY <IAVF NARYN -/VOA <Y
SVM - /Aoy - /a0y -[a0Y AN - /Aoy [+ Ad </avy <N¥
Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 i


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

FFYYY Lo OFY o iplez oyled coadil oy5 (oS3 Connnd § § Coodw S o 55851 aloes

doi: 10.34172/jhbmi.2025.03
ol (S psle oKl o K5 Klosgil Slados 55

MLP
)ch X% Xx X X X oy
- gxxxXx a] a X
™ )B 0 );( ¥ ;
’XDf,§( : " X
Iu’%; o X
X X X X
xn?‘x X
g § 0%
X
4 _ﬁz&gx &‘ 3 w__X -
0.5 ! v
Decision Tree SVM
| S PO Xx gx Xg x pXx Xy X Xy
£ B ﬁlxx 2 X X -zx&&x““xxx X
x ¥ x D 4 (?( x O X A
xy X
LI x s
B x>
X x*% X x X X
! A A
% PE i X% X w X

Naive Bayes

(st (63l 5 slor 3,130 G 5 4 30,3 5 (2 (12 51,15) 00LS ginaiuwd (gl L gl SuiST,y 20 JSWS

AN Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

“'y e Egae (g 1 Hee S Ol st

MLP RBF
(Area under ROC = 0.931) (Area under ROC = 0.863)

l ,.“ EHSEENPEEIREEHIOEE g IR0 ¢ l
w*“r'

TPR 0.5 TPR 0.5 1

0 ' 0 T
0 0.5 v e
FPR FPR
Decision Tree SVM
(Area under ROC = 0.7581) (Area under ROC =0.9334)
1 ﬁ“__*_,n—x-w.—x——'—__— 1 f
Fad
| ¥
TPR 0.5 o TPR 0.5 |
0 T 0 "‘
0 0.5 0 |j|_l‘,
FPR FPR

Naive Bayes

(Area under ROC = 0.8789)

1 oy k‘v)("f“-'”’i”«
o

e
TPR 0.5 - ul

|
y

BAS gy duwd 2 ROC sy dowin 1TSS

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 A


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

FeFTVY o VFY Lo oz o)ladh qomdil o) (oS 33 Comand 3 9 Caodw Sl y31 s
doi: 10.34172/jhbmi.2025.03
oy (S pole olKuiils (K53 Sslo,ois] Clising S 50

L

S35 Aot 9 S
gkl (B3t Jole Joli & a3 ] (lad (Sl ju g Sl iy Sluls pasiis lp 2L Je K4 cadlas (]
ool 5l ookl b (oolganiy Jao oS ol L ol g cpable (65500 (slapis ol 5l odlainl b sanddl o b Sig gl el
aSs) oalatl 3yg0 (sl sl plo b duolie o s opl .l cund Sluls jasuis )3 ZAO/VY ¢y 4 oluds jby opuile
S Jole vz @ (oo [y SVM 5503 Shos 2390 5V (g 00058 gindiind 5 ol €553 oslad by @l Vaia (s

2l Cod
Gl S slad 1) osls cul atwsly (RBF wile) Jas e sla 5,8 5l oolaiwl Juds &y YL ol b (glaosld e 3 oblgs
ol dato o it Jod e o YU ol gl el oS’ S5 slaodls o ofg ar Sy cpl S s o963 4 oy
Sy ol 25 B ilnoie (e 0 S (Max Margin) aidy 4l jlodlatl s & 550k 2l ) Ceglis
Sl Al o3 paen o s laedly ay Wlgn e 29 0 el
S 5 C83 (e soolin J315 ol €2l (C) iz 5 S bl 5le sl (sl o by SVM gl sl o
S bl
Lo slosly 3 opg 4 YU Sluwlxe Saon JJs 4 SVM &5 ol s )b 35 slacodgise SVM jl eslazal Jbs ops o
(spas 4Sud )l 425 g G 5l calie J5)S Ol piomen AL il Sl gt Slalbre ploj Canl (See b oo
lnosls )3 1y (opiodumy (slagSl culyy g claY Jidlo LI @ v ) oSl ol il ogs 3,8des ZA4/FY cés L MLP
g s Sl 5 (1355 5 sy o1ass 150e) oy (335 s 15 o &t MLP gy (1 Lol 1038 gl
L RBF oS (gandils .0l rass (265 4 $lg b )15 5l (s sloodls & MLP g0l cpizeon sty SVM s 4
SVM cés a4 cuilys (asgs 18150 sl aile) adgl (ol ol )b a0 Cawlas Juds @ Lol ccuily _Jawgio 3, Slas ZAM -Q 8>
il 42315 (5 i 3,Ska (Kbl 5 slaosd 53 ol (Sn dndigi 51y oI5l 4 Sy 3 4 2550
b slaodls (gly ooyl ol sl kil 590 (sl ;63! oyl )3 1) 3, e oy ichuns ZFY/AY s b (CA.5) puowas <y
S D93 5] yealudes {3l IS 4 paenad €83 b o ialS ] 5 Ses da Shg dlaw Lol b g cul ek ol sl
Slgs Canl S 5 Gl [l Wodly ;3 So 68" Ol yoni 4 106X (pl (i D o3l i Hlad YU olal b slaodly jo ol
s )8 Jd> 4y (55 008 gpatn . udl Jawgie 3 Slas ZADYY 83 b 52555l cpl (o 048 ganatond il el (295 &
Sl Jfe b Sg oS A8 0 10,8 wyoN] ol Ldeop ;00 oty oSl By 4y il s odly xje7 3)50 )0 a5 glodlu
A ialS ]y Jae ¢8> Wlg o gadge cpl Al 8 Cunl (Sew ans )3 ol (S8l clrodly (o oS Jb pd wiiie ()50
G winn Joo g8 Lo
2 wingsS) ol @Vl bl onims s 4 cly Cusd ZADIVY cds 4 SVM i oslil b oolgity Jao Yl cds )
ol do g BBl cbliio Oldllas b duolio o ¢ (pl cwl oy Sl ¢ Sl i Oluls (asuis
o B & 5l g o e plonl a2 )LSG ©jg0 ) (2led sanadb U pglal (S5l ey o pe 5l Jde cnl i S LS Y
3l i des (Wb slalase )3 okl (gl Jue 39800 Sely (Shg cpl w300 BRI,
E9o90 (pl )b 1) s claosly 4 puaxi Ulg (oolpiiiny Jo A e-fold flize  ovulzel jl odlatul b zpuens il -
2> 55 3 Skas 55 o3l slaodls (55, 8L (joel (sloodls (g5, 2 e & Jdo 4 amd oo LS
3558y ol 25wl 1) Uhey oy QB! Il credle 653k i )oSl iz dvalie gt (slagi)sSl ) eslatnl ¥
A5 oSS o s3] s and g g8 bli yips Sy a4 (gldunlio
G i Jho s bl

4 Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

i , Olsi 5 sogate S pgd p (Fhe (S Slyls pasul

Wlg5 00 b5 1295 b Ol CeeS b gl ol dtinly (63959 oLl CapdeS & S &y o 3o 1 glial CudeS 4 (Sinly )
Gl g g Sl wile ity Gbnote Sy ) dpdie Sletis gsdse ol Syt sl a3 a1y Jao €
g o3l Cuwl yiS

e omas 1raSid wile podomy cla e 55ge] (clp Waodly wos cpguai VY-l eolil 3gmg b tyids (claodls 4y L5 =Y
S S8 S 3 )Sos 52 4 Wl oo Fegite g i sloodh (5slaen Ails (B cusl (S

Lopez- adlas (Jlo sl ol guan 5oy slagg)lon paseds ojg> )3 (i adlllae iz @l b Giagh ol laaidl
&l ol oy e 3 (So YU slol b glaosls o e 3 o oUlg Jds 4 SVM a8 sy olis 6 [VV] oy Ke 9 Cortés
Cand Syt 3 Sl Vs uae ass VY] o) Kea g Panigrahi adllae ;5 ¢ Jls opl b csl Slas sla gylew asis
s £ (W Loy b Sig alscul slaiey b odly g5 )3 cglay s 4 ol S cgles ) 48" oy s SVM &
i sl Ty obul gy K-means g la S5 zl5ul gl SURF 4,63 5l oolitel b cpils yimgh )0 bl (sdbdiwd
g Lodly B3l i glp canlie (sla bgy Gl 45T amd o i ggdge (pl 8l Sy k39 BB ol 4 SVM s
Cuoal Bl ez onl 31 Gigk ol @l conl 2 ogde bl by Jao ol 2)Slas 3 (2l b Sl e I Sy il
Ch ) pe (28 &S w0 Sl YL o b1y sanaind U )b ppeal | do )l pasis 01,8 S HL el sl &S
D9 e (D (slas)lon sl Medsn (s dawgi

S bl i ol 5B il 5l G (Gl s o S po i Jold)cslacs lont (sasel a2 )y s S adlllas (o
Oluls jl goanie pabal jb s gly Giagh cpl )0 Cowl odd dlpiddiy wllo 1 jlow (slodyge (saidind U jlew 5l poual
s S8 4 Surf 52,65 5l osliial b yuglas 51 obj cla Shg @lmel o g 00l g gl Sy g S
Nl Jb e 3 5 llie (oS 3505, S 53 e 508 OBl b (Shy (ol Komeans gunadgs
GApdLed Cono Loy sl dgtdo o9 4 oy sl 1 sty oy mile gy 5552 285 s il (55 2 st
lasilos oo )3 ol yimgt d9dxe =5 (odloidny Jdo .35 Jlasiw! 10-fold blite v )liel L SVM Lau s 20/VYAY
32U cds 4 SVM g2,651 5l eolil b (odlgidin Joe sl 03,5 o3y |y do )USo pawseiis ai] 9 G a8 sl o oyl
Sl Sy clemain 5 55 (S5 I3 S glgte & Sl Jio () 28l s a3 o o Slals asits
x5 (sl by, 3l odial )3 20 0 ety (10 3 Sl 3500 (sl e ] I b 29 ealisl Sl cul 5385 g S pasls
S8 Jao €85 [l 4 Slgi oo g (2 5 (93509 pslial CusS dgke cmimen D9 odliul sy I (5l e g Bres
3lg o (Transfer Learning) JGsl 5,550 4 (Data Augmentation) sols (isl58l (slacSuss 5l eslanwl ¢yl p ogMe S
s | 03wl )8 laie oYL luabl b lev o ¢ )0 sl Julod olul p S SaS 3905 (slaodly jd Jao 5, Sles Doty
pasits 3 YL edy g cono b suiel Il S plsie 4 bl 99 pouite aasiie (pjS0le Ky e 42 ST kil pads
Losld g polal Jrels alL sl b iy addllas 4 L5 sl oy adl 5,5 1,8 edlanl )50 Wlgh o yad slagylows yloyd o

D)3 3929 Madbgn (i yiie (Sisel 9 5@ g Had sl g)lon disej 5

&8l o,

2yl

Sl colos
el 48)55 g0 (3l g 5l Jle ol iaggy cul plsl

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 yyy


http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

@
FeFTVY o VFY Lo oz o)ladh qomdil o) (oS 33 Comand 3 9 Caodw Sl y31 s ‘
doi: 10.34172/jhbmi.2025.03
oy (S pole olKuiils (K53 Sslo,ois] Clising S 50

K
23)5 525 IRKMU.REC.1404.153 S ol )8 Sijy pole olSuiily 5M81 aaS’ 5 imgsy o]

OEM’ "93 &:5)“3.0
p9bail oges ans dmodls Julow ¢ yie dgu0 g iulpg dodls (glwodlel g (¢3Sl 1pg3 odiun g

References

[1]. Sarafi Nejad A. Knowledge Discovery and Data Mining in Medical Sciences, a Review of the Requirements for
Applied Researches. Journal of Health and Biomedical Informatics 2023;10(2):198-200. [In Persian]

[2]. Nabizadeh A. Artificial Intelligence in Healthcare. Journal of Health and Biomedical Informatics 2022; 9(3): 193-5.
[In Persian]

[3]. Hajieslam F, Javanmard Z. Investigating the Role of Clinical Decision Support Systems in Reducing Medical Errors.
Journal of Health and Biomedical Informatics 2023;10(1):82-90. [In Persian]

[4]. Yardimci A. Soft computing in medicine. Applied Soft Computing 2009;9(3):1029-43.
https://doi.org/10.1016/j.as0¢.2009.02.003

[5]. Zuo WL, Wang ZY, Liu T, Chen HL. Effective detection of Parkinson's disease using an adaptive fuzzy k-nearest
neighbor approach. Biomedical Signal Processing and Control 2013;8(4):364-73.
https://doi.org/10.1016/].bspc.2013.02.006

[6]. Maghsoudi R, Mirzarezace M, Sadeghi M, Najar-Araabi B. Development of a Pharmacogenomics Model based on
Support Vector Regression with Optimal Features Selection Approach to Determine the Initial Therapeutic Dose of
Warfarin Anticoagulant Drug. Journal of Health and Biomedical Informatics 2023;9(4):209-29. [In Persian]

[7]. Tobias MA, Nogueira BP, Santana MC, Pires RG, Papa JP, Santos PS. Artificial intelligence for oral cancer diagnosis:
What are the possibilities?. Oral Oncology 2022;134:106117.

[8]. Azizi A, Mohammadi Khorasani M. Designing and assessment of decision support system (computerized software)
in diagnosis of jaws' bony lesions. Journal of Dental School 2009; 27(1): 31-5. [In Persian]

[9]. Rafati H, Molavi Taleghani Y. Feasibility study for the establishment of Telemedicine: a review study and a
suggestion for Iran. Journal of Health and Biomedical Informatics 2019;5(4):507-19. [In Persian]

[10]. Neville BW, Damm DD, Allen CM, Chi AC. Oral and maxillofacial pathology-E-Book. Elsevier Health Sciences;
2023.

[11]. Keser G, Bayrakdar IS, Pekiner FN, Celik O, Orhan K. A deep learning algorithm for classification of oral lichen
planus lesions from photographic images: A retrospective study. Journal of Stomatology, Oral And Maxillofacial Surgery
2023;124(1):101264. https://doi.org/10.1016/j.jormas.2022.08.007

[12]. Achararit P, Manaspon C, Jongwannasiri C, Phattarataratip E, Osathanon T, Sappayatosok K. Artificial intelligence-
based diagnosis of oral lichen planus using deep convolutional neural networks. European Journal of Dentistry
2023;17(04):1275-82. doi: 10.1055/5-0042-1760300

[13]. Adeoye J, Koohi-Moghadam M, Choi SW, Zheng LW, Lo AW, Tsang RK, et al. Predicting oral cancer risk in
patients with oral leukoplakia and oral lichenoid mucositis using machine learning. Journal of Big Data 2023;10(1):39.
[14]. Xu Z, Han Q, Yang D, Li Y, Shang Q, Liu J, et al. Automatic detection of image-based features for
immunosuppressive therapy response prediction in oral lichen planus. Frontiers in Immunology 2022;13:942945.
https://doi.org/10.3389/fimmu.2022.942945

[15]. Idrees M, Farah CS, Shearston K, Kujan O. A machine-learning algorithm for the reliable identification of oral
lichen planus. Journal of Oral Pathology & Medicine 2021;50(9):946-53. https://doi.org/10.1111/jop.13226

[16]. Alhazmi A, Alhazmi Y, Makrami A, Masmali A, Salawi N, Masmali K, Patil S. Application of artificial intelligence
and machine learning for prediction of oral cancer risk. Journal of Oral Pathology & Medicine 2021;50(5):444-50.

[17]. Fassihi N, Shanbehzadeh J, Sarrafzadeh H, Ghasemi E. Melanoma diagnosis by the use of wavelet analysis based
on morphological operators. Proceedings of the International MultiConference of Engineers and Computer Scientists.
2011, Mar 16 - 18; Hong Kong: IMECS; 2011.

[18]. Maghsoudi R, Bagheri A, Maghsoudi MT. Diagnosis prediction of lichen planus, leukoplakia and oral squamous
cell carcinoma by using an intelligent system based on artificial neural networks. Journal of Dentomaxillofacial
2013;2(2):1-8. doi: 10.18869/acadpub.3dj.2.2.1

4 Journal of Health and Biomedical Informatics 2025; 11(4): 306-322


https://dx.doi.org/10.34172/jhbmi.2025.03
https://doi.org/10.1016/j.asoc.2009.02.003
https://doi.org/10.1016/j.bspc.2013.02.006
https://doi.org/10.1016/j.jormas.2022.08.007
https://doi.org/10.3389/fimmu.2022.942945
https://doi.org/10.1111/jop.13226
http://dx.doi.org/10.18869/acadpub.3dj.2.2.1
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html

[ Downloaded from jhbmi.ir on 2026-06-24 ]

[ DOI: 10.34172/jhbmi.2025.03 |

0 Olsi 5 sogate S pgd p (Fhe (S Slyls pasul

[19]. Rosado P, Lequerica-Fernandez P, Villallain L, Pefia I, Sanchez-Lasheras F, De Vicente JC. Survival model in oral
squamous cell carcinoma based on clinicopathological parameters, molecular markers and support vector machines.
Expert Systems with Applications 2013;40(12):4770-6. https://doi.org/10.1016/j.eswa.2013.02.032

[20]. Bay H, Tuytelaars T, Van Gool L. SURF: Speeded Up Robust Features. in Computer Vision—ECCV 2006: 9th
European Conference on Computer Vision, Graz, Austria, May 7-13, 2006. Proceedings, Part 1 9. 2006. Springer.

[21]. Lopez-Cortés XA, Matamala F, Venegas B, Rivera C. Machine-learning applications in oral cancer: A systematic
review. Applied Sciences 2022;12(11):5715.

[22]. Panigrahi S, Nanda BS, Swarnkar T. Comparative analysis of machine learning algorithms for histopathological
images of oral cancer. InAdvances in Distributed Computing and Machine Learning: Proceedings of ICADCML
Singapore: Springer; 2022. p. 318-27. doi::10.1007/978-981-16-4807-6_31

Journal of Health and Biomedical Informatics 2025; 11(4): 306-322 yyy


https://doi.org/10.1016/j.eswa.2013.02.032
https://doi.org/10.1007/978-981-16-4807-6_31
http://dx.doi.org/10.34172/jhbmi.2025.03
http://jhbmi.ir/article-1-902-en.html
http://www.tcpdf.org

