[ Downloaded from jhbmi.com on 2026-06-06 ]

Ky Kl il Ani 350

VEo o VAR o sl ojlasd i a0

L 5 Ceodw Sl ) aleo [ ta s Jle ]

b (o 2w Jolw (Slogiuw 315 9 (o 393155 SuiiS T Cawgs 9l g o g2 (3Ll
29a )10 3 SBSWK Al » Do pwé g > ST 19 3 ool

"3 900 Lo simos FT (S yo (o9 7Aoo ¢! 5755 M (g 30

VR /XY e e VR VYA 8Ly e

Sls sl Wlge q 5 pRR9) pareds Su culple e gl LB ol ol )3 cusgy slaplb e S 1d0ade
sl 0 (e ol Jolpe )3 (b p AR5 sl «(Sgias SBgn SeS L 09yl bl Cuenl Bl sl (e Gl
o gy a5 08 Wl prgai (53l Sl 1 (il (5 gmels s S (GhbomGiog Glmek cnl 53 H0Rg)
Jobo Slogiaun)l5 lbyus 5 uajsilyS SetatST lbjs g5 93 1 odd Cud (Sogerd gl csbay ol o ol Jdiodgus s
o9y bwg e 3 Bl ool 0 dgvge Jasl clapg g 1S 0l g (BB p i LGS bug by iKi
5 SleMbl ous (cauyiSu edgamme pl 1 asldl (3 098 Ma dise) Cawg | dmls edgdsme U s (canisu (6,05 ekl
SUPPOTt VECTOr ) plusiiy sl owile 5 (Shy (2ol gy o8 & Lol 13 .48 gl el (S5) 5 (S8 (Bl sl S
D aBy ooliin Ghg) oS 5 S byl 4 SVM (Machine

allas gl gy Loyt Jobo (clogiamyls iges Voo g LuigilsS ST o diga Voo ol adlllas ) (cloodls gy
oo b ) cwy by g5 cudly platdy s ol S5y S5 4 i pipsSl gy 1 eslil s plis ol
LS plolis AL /f

01 gl el sl Sy £95 5 oliee 422 2 Lt gl g5 parsds yel )3 Sglite Bl sl Sy spa> 3l 15 5 ol
255 o0 90 S5 G 3UL 5 ik e 3j90] Bl yides Ladigas |

Nagh olih 9 o cco b Ko Jsbo slagiznlS iy ST ungs ol 10031500l8

Seslimal b i Jle sl gianylS 5 3518 SSiST gy Ol o diedgn glolid L jdear (@3 g0mms cdamms by o S (oijl S5 o €l sle
VA DA N S ) 5 oD S le y 5l Al . 3o 3513 GSSST by o b s o cla s

Ol O v siom Ol g5 oty odad 5137 olKis ¢ pumntign 5 5 oAt ( (S owign 038 ¢ (Kb jy gmmalige L)) wlid )8 )

Ol 018 (18 oVl 33T (S sl okl ¢ (K cntige s Sty dSCiils ¢ STy iign 03 5 lusbinl (S cnkign (65575
Ol O (Ol (S sk o83 e 09 8 sl ¢ Sy 687 ¥

S S g ONom3

Sy ki 053 (S srkign 5 Sl odSCiils g (Sl ST (S e o315 40T 55 0L i 5 DLl 018 g0 3dT

e Email: karimi.m@iautmu.ac.ir V=YY pppe el o yladse


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OS2 g 45,5 ol

o0 i Sl (Glogins )5 9 (o 5951,5° ST Cowrgy (4l g Wiowbigh (o2 Luolind

Gdiwd bt S e Jes (Unsupervised) cus y p
LYy oo e o Olidss b duolie j> Lidgh oyl
ool sl oaly rals 70 1) G cute ke 9 il
[Pl ed)5 )18 plxl 3)90 aiged ¥V+ g9y p gk
00iS (A WM i yp & o, Ken o Ballerini
g Wby Cwy Sl (plp B ganaib glp gne
Gl gilee e oS sl W gy dw
opl WilesyS S5 om L1y 1y aluls 4 (Cascading)
(DECISION ree) (5,8 paowas <40 & dud Jho S
sl sl b Jae plo & o 6 pVL g plhblas] g 1
Gray) pslas sohdpen pusle ) laShs gl
5 odlazwl GLCM(Occurrence Matrix Level Co
o s2958] ((Stused sl (g5l Jols (Shg WY
5 Calud pae G0 Sen (Jlan] oy i (slades
Cono LYY s ime oyl s b zlysei] by
o9y [V] Cawl 039 L,’.’LLa)m d.pl; TS ul?wl 5
e b jasis sl 4 o Kea o Maurya 6,5
Awd dw e 5 Wb pbul cwy b g8
S osRgi ol 52 85ad (ganaiod Jloy g mdds o> Shs>
rotas Sl Shy el gy GLCM sl
ol SVM sui8 gaail ol b oolaiwl (o eKwge
olis 1) olew Ao po asis glp Coro LAY (ingh
5 oolitwl Cose wyp JWd & Kea 4 Buch

Jsbo loginn )5 by pageds sl (8L b Shy
(Human Papilloma Virus) womg o oK
SPmelS Sy Hbppgas  bwg  HPV
Foo o il &S w3y CT(Tomography Computed)
Sdlo 3 (5,80 Jobo Gloginw )5 olb o sl sla
a5 03,8 wyp g b a8, CT sladiges YOV B V-2
2 sl Sppo d b eyl g Oy cpl o 4l
sl il 8L glaShy Cbl Glp by n ol
Egome yd aS us eolaswl uij) LSLQF‘;M 9 GLCM
iyl ks 85 )5 Kitmgy )Ll (Bl Sy Y
@ Bl glaShy (B)S Sl oS b Gl by ol
Wb o () S Shy Ml 5 Cuns (S ol
o3> (5jgel b} pien jI e o Kawahara J[4]

.

dodlo
plos > gy g9 ni@ld 5 (rpdghie Cag ooy
Ao S ) e 3 Glop S 203 VB g 0392 (o>
@ bl il bl Cangy lopw 4y LMe ST 2 pm
Glas 4 331 S5 o dLSS (S o 2k goed S
AK(Actinic Keratosis) _w;gl,s SassT V] ] o
Sy 2 o wian 55 gladg b aiile s (lo S
Slaid 5158 ddys3 55 (2 yme 3 (635 ke 4 &S Cungy
Cugy by Sy Jgl a3 )3 anls (p) W9 all
Bl @ g wd b Oluls ol 21090 e 485 Hla5
bl (Seo gl 517V dgas Lol e loyy
S Jobe Glogpu)ll G 4 A S
ol 359, uie SCC (Squamous Cell Carcinoma)
)5 o3k Cumal anls pl plmdgs (loyd 5 (5 Sy 9)
@ oluls 38 jre adr paids o bl Y]
B 59 SO sl olow jop bl Jolie 1 035
Oleyd gy g ST (D) 5l g cuul (Sas i 3)ls0
Cgy oy 1 (36 o9 S e (1ol ) e 5T
SaS Ghijpe dgte 4 &S (Biby laSuiSs L o)l
w3 Clidod 3 dagi 3)90 Slogdge Sl ojlpan WS
sbbey S92 elbpingy p3 ladl Y] sl
robal 9yl Cwn glpe 38 9 mpw pasls
] 485 Oy glate  wasuid sEEd b seSiwge
elsl Su3ddioe sl Shy e 4 hlen 5 Paoli
bug 6mlb (o Shy pasuls § oy (b A6 )k
pLl (low )y By Hlon VT (555 (S5s8 )3 Sl
50 b bl dwglie 5 b Sy calid cas byo ond
5008 S (5850 Jsbo Slogiz)5 sl 5 0 el
a8 Caol 0uds i Cangy S5 10 05 L Bes 9 SiiS
cilbe ogSwyeyd polas 5l odel cuwd 4 sla Shg b
oy 918 i 3 oK 5 Kleinpenning [¥] sl
Sbyw g pllo sl Oglite (o Shy pasds sy
il 5,85 glo g )lS (gl Jobu 12058 eoliiiol Cuwg
ST Slols b auglie )0 gVl udoygls £
g 0995 (ool S (Shl> hagh cpl Atas ujeilS
oais odalie SCC 3 AK Clwls oy adls ©oles zua
Sy &S 15,5 Byme Doy oK o Abbas [o] cul

093 w05l 5l edgisme g pe (s 9 (g (gabdwd

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 WA


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

JoSa 90 e JeSw Olye @ ) ppal JuSe
FS 53 Sl sl JuSy 55 ST 0 o 5 3 ssbne
Olles iy ol @ g 25 S Gale ) -
D9y dsdiee plml pgal slauSy g) liSlk]
Histogram of) jbcas  lbobds  plSgtn
Slp 55 g ool 39, S HOG (Oriented Gradient
dlio )3 g Cul (Shy gl Sllee 5 pgai By
e 5 S SURT o SIFT sl alie clo g, b
o (S35 slaobs 1) pugad Ghgy ol S o0 Jos
LS (o paide 5 3525 oo pl S g b sho cnl 5 48
US 45 W8 o e a3 ) & 5 s 4 ] &S
S SRy 9 Sload Siby SesS b » pgas
Cono )b g C)'.’.l Wl 04 EI):’:L..:‘ LIDO] 2O dg>g0
[\\c] wl 0.39.3 Z‘\V

paeds sl She K5 gy Ko olSen 5 TOO
oL 5 (LB sla Jae 4 Cod 457 200D &) gy )l jus
ol 00)8 eolatwl ¢ peSiwgeyd polal I (g 00 yS eald
P odomy Sy (Spas &b S e
b e S5 Y YO Jels &S cul MobileNet
03 sl swgy Cluls glgil jl dges VWA e b i
Slr eXw aujp g gloj dajls gy ol Sl g canl 0l
Glp &S cwl ooy ol b il =l b o Al
PR uLWbO 9 Cawol 0dgs 7N Cono le)b Cund yygual aAY
o Wle Ghlow (pazed GleMbl (13931 Jlid 4 (gaas ps3
9 Sy BBl Sol 3 SPl Cungy K5y g Comir g
LIO] ited s (8 S aous

wasniS (6 emolS i SO Sl imgh ol Gan
s Jlow sl & Cul pgad (Bildy ST 4L
ool sl isy 5l sasis hey ol Gl Faiedgw
Sllas ly (oiae nas caSs w2yl 5 gl
S o o3litl by g5 s

o9,
588 Jsho slosizulS 5 il ST aets
S ) SrSets s & Mg silen S Sl
oiegk onl yd il (S el Sae oy gl 5l S
Jsdio o Gy sloslo pasuls cap M- voy

Convolutional Neural) is, (wac 4 ol
253,S" o3liul cowl (g3 ,a3 4 S CNIN (Network
Sl 20l W) pgwye slogan iz 4 jls v (B9 9
$9y 9 A5 odlitul AlEXNEt piwww | b Shs zl5l
WAidg Coliie gy amlo g9 Ve Jold a5 diges VY-
D] 05 V0 Como s ol donis a5 s sl il
5 gy ooy @y AN lp o en 5 Do
el gl w5103,8 ool Gpes (6 pSl Lras 4K
5 oS Bigel oyl o5 AlexNet Jus 5l o S5
g0 (gl w5 Cawl oud odlaiwl 2l (g SVl oo
9y & opl .cwl o3y ECOC SVM o soliul
bl & 039 by g3 ¥ ol (99Sugeyd gl TVOY
DIV ool 039 b s 95 Canwyd Sl (> Comao ZAY
3S0es o)by zels imgh o,Ken o Herment
opl ol pldl odiomy (S 5 e &Sl bz gla Joe
.cwl VGG Net Xception AlexNet Jols o Jse
Peobilon ha Cond )3 pgad CudsS dgno sl bl
(Illumination Correction) kg, Mol SKSS
@9es 9 G Sl g cwl S dgn dacSal i
o1 o3liz.l (Horizontal and Vertical Flip) b s
o)Wl cul & plgee pBibpoie b9y crl wblie Sl cwl
09 b oL Hls Wl o (6399 (slaodly dlasy &S 58
oz (i g cnl (elj)) il ansh Sliges o5 ol
i cal 039 RESNES0 Juo ;5 como 7AYo
Bl Glas @ gy ol calee jldije g Slasle (35,
Sud g9 o 2Lk & hlSen gUNAY (iags o [MY]
Shallow Convolutional) w5y  was
Gwes ols ces> ;5 SCNN(Neural Network
ol 4 ol ad Aoy ujglS ST anls
o >N,k 10S (Iphone Operating System) s,
Cin ol &5 (pgSuwgayd polad jl Giagh ol 5>
2 S cpl Ll ol odliie] et wsy (5ylew £
Ol as S (S5 b ple boawlis
D] 2l e ZAY oo syl 5 ol azily ¢ ggllan
el lp wia gy 93 By & oSes 5 RAO
o gy > My (9Swwge)d (swgy polal Sl (Sho
aS LBP (Local Binary Pattern)  l=e syl

2oy Sl pludl ol ojb 3 (S5 et 25 JelS

A Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OS2 g 45,5 ol

o0 i Sl (Glogins )5 9 (o 5951,5° ST Cowrgy (4l g Wiowbigh (o2 Luolind

&g &b olly 5 L8 sbml S 93 2 3wl &b
LIV] o5l aeS 1y oS g0 pole o JuSls j conds
@ity @l by puicwle I S g liSwll
o g9y 2 Skl gy S Jlesl b sl g
S sl cusd & @l 9l (S ol pgad
238 (o0 patube e Couo b pgad )3 pole bl 5y
Waej e 9 (pg) dej o Rl Cua 4 GRagdy (nl
Ostu)  gusl  (gliSalnl 5y, 5 5,0
Cuwg Blbl amls Lasis slp (thresholding
i o3 latw]
LS S2ge Jas by pglad 4o (gdn o6
plos! e 4w o (Discreet Wavelet Transform)
0jo> dy S 0jo> jl 1) gl Al Sage s 0
byl vy Jol 4siye 3 pgal A8 oo Jds (il 5
O sl L pgmad (e D900 o (53905 9 (I
Lt ol 29 e b wa 5l HHL y HL1 LH1. LL1
Sly 3o laled gl 13 1) (uilS B anl e (i
L 1y Lol da sy ;503 iS5 slaojgs 5 il o
VUSS pas ab jkst o LLLa cons (g yid Sl
W ooy ylis

Sl aegorme 93 aw o ) 48 Amd e LS ) S
5 (LL) o i ol o cows & (Coefficient) col,s
S 33 diunS Soge s Tl (HLLH,HH) <l
a5l ey 29b e plosl (BBl Caa 3 e 390
LLL, 5oL ;e Jgl e (DECOMPOSE) 13,8
SILLL S0l ) (g 2950 Sl HHL 5 LH1, HL1
s Pl sl 98 g odliul (939)5 (i 4 (LS e
S9) 1t S SS90 b 93 aw )3 S Sge
S Sage Jdd ¥ daw Jibga o sl g LLL
9] Caowd 4 3l ey «olos pd g e plul LL2 (g,
(b sl Shy L3 (i g ghaw 0 Y
DAL 29800 gl el pgas I () 9 (L

a ohlew dg pas > @ 3)lge ST 50 )l dgg otes
Omanasso & (awywd pe b Loy daw we Gluls
e 4 e bes bl g Olals wod b Cuy
Sluls dylse (gl 0 izmen [VF] 005 0 s
oG lwy (liol jasls b cald s 4 sy
&S gy Sl elwl pl p Bed e 0dld ezl ol
ST vy b Medgn  olobs g jasuis
ol Jolpe )3 1) (58,880 Jobo loginw)lS 9 (pjgil S
95wy yolar g GleMbl jl asllas oyl olpl cas
o2 6)916"? Glp b eolawl Ja 0y50 Gluls ()l
Ot;»)l.o{,g U’:’LCM.H sl d9> 90 ol )‘l ﬁgLaJ
odly opl b oolaiol (lyes by (gily waass 3s0
Ve s puiglS ST g 5l gl wigad Ve ol
ol g (8 Jshe Sloginn )5 £ I gl wiges
Slgigd sly ) gy olkud  hwgi pglas
095 90 A Lawastie S luwg g Llodd dpd liw)low
oS Jobo (loginny8 g il SasT Slals
JWo Ve B o ohlen w0l ol ond (o)l S s
bl ©ygog e 4l )3 auls jop Jore g
4 dmosls Ac goxo 6)916"'?' )l o ‘LSDW uR9) 9
(Median Filter) ale ylé buwg bodly 5, i
Sz Sold by, SO ale gld as asby
b osesbad 5l g oo 0w ) lp el &S sl (s s
Shbl (SKluos o & 35800 plonil (Jyge & Sy il
Ol dgrge dlael wle g 3,5 0 i o 1) S
A e iRl JuSy ol s glsie 4 ) (Solees
oP9y A kel gabpity A g P e
sl By =8 @ Oty ol S aBby g skl
S 5 & inge Wbl (Bl bl poal (s iSy
s5kaie ks mundtl (datas g oluw) Iiome WS 90 4 1y pguas
2y B3leSs Sl oS cul (o lade 8l gy bl

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 Ve


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)Load;’ 6M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

LL1 HL1
IMAGE
LH1 HH1
v

L3 |HL3) 112 | HL2

LH2 (HH2 HL2 HL1
HL1

LH2 | HH2 LHZ | HH2

LH1 HH1 LH1 HH1

S K90 Sy S 3 2395 1 UK

b Sy 5l (S o)l cwl (Diameter) s s
Lol 1) o)l a2y sl pgad Jdod )3 mre jlwn
Shoslawl b as 0,8 awyp op@ pas adls 5l edlacl

g o duwloxe (V) alai,

(aiff(x,y) >T
(x )_{b iff(x,y) <T

@ gingd sledl &5 35500 ooliul @lge S5 (3 )5rcte
G Jsb 3 gy oal b e e ) Sy @0
0adls Ll ol Sl g 4 Cans pSoslul oyl

Do ooy (V) dlayly 5l ooliiwl b o yuid

_ B
T 4mA,

cl

2l (eled alol )3 (b5 Sl wlatel (slajpe b amls
alols M dotga 155 b anls claylas phie pess
298 g0 e @i (oled

A5 o S g
ABCD (o5 > 5 congy (98 (ool 2 (S g5l
caise B (Asymmetrie) o, pue s A Lol
D , (Color) s, e C (Border) ;) ,Lsk

()

Fractal) Jus13 s (Cl(Compactness Index)
(Edge Abruptness) 4J  Sw.ss 5 (Dimension

SxSojlul lp opid asls )8 Jdodid oo

()

& ibd lp bl g dae S Mg JUS15 s

JUST8 olal Lol fcuwl dm ¥ o ¥ e ) i b 4 polie cSo g
Ohgy b oeolatwl bl sl gy Jlde Cunl Sew
P &S 0,8 a1y JST8 dlel e o s jo)lod

[VA] 298 0 pamedl (plodurs 4 pguad (ool B9,

\a Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OS2 g 45,5 ol

o0 i Sl (Glogins )5 9 (o 5951,5° ST Cowrgy (4l g Wiowbigh (o2 Luolind

1
P_LZ p € C(dz(p, Gr) — my)?

2
my

C, =

S S gaw s yen (o ple 3L Cutn JuSy ke
P Sy glalols 5 cas lie Dgb 0 AXA s yle S
lag)] (olly 9 <85 Jlai ) b g o0 o5 o yilo
Se ¥ USS 5 08 (e)lide ) (gusE daw uyile
ods odby i GLCM Lo ple L oalaly 3 Jlie diges
Tobaw Oliwe 298 o0 oamliia JSb ()3 45 jobolon ]
OVl g Canl A Jlade B lada I L5 550 g o lid)
sl cnlpl 8bie A pgai 3 2lidy) daw i
b a8 g Jalgs AXA plo S (6 yiuS o S5, on
aabdl 3wl o 23)lade S Aol g yao s @ dry
G BleSy 5 5 ] sl S Bl cla Sh
I S aw s )en puple SIS plojon )50
g oo gl el S alsye 3 0ad gun iy pgal JEI
O (V) 5 (5) o0) dF) bl Loy e & S
Dgus oo duls () dlasly Ojgo 4 Cunl jiS™ .l 05 001>

anls Hlas 5 (655 y0 ahais A2 g alold 4, SKike My &34 5
]
b g S

Ll b JuSo @il )5 Gl glize 4 8l
& S el i ol o a3 e S (slo JuSs
(295 Joli b Sy ol g 0 plsl GLCM K8
GLCM s ple [V+] conl (g5p) 5 (Stused el S
S>> &5&013«5\, dl)lbdc;wl NxN u.u.,).,l.a S5
oluS 5 el &S cul Jods @ ygo a4y G yile cpl il oo
D o]y peal SO Sy (S B zslaw calise
s ol S8 a5 pusl asly s ple 6 51 Jlio ygb 4
a5l ol Umb)lm N-1 & ).Q.o )1 ‘_,’.:Lw)9) IRV Cshw
O 5 ylaw dlasl Cunl G yile S &S go0e S5
Sl 29 238 ol (£uSE o S jon ey lo
Jbe (22 p dbgiye pgai )3 2lidy) ghaw (i cn YL

G ) v al v ¥ 1 1 v 3 1
3 ! F 3 Y f v 3 3
M A F A 3 A v 1 3
¥ A ¥ & & 1 ¥ 3 . y
A ¥ A \i QE I ¥ 1 . VT
sl OAMCFE] Ty s oY N e I A >
<l P T ) i
v . viiop v
A 3 . . . —— ¥ 1
toeat gle LoSlo Glage Gl b sl e Sle
GLCM s yilo slom) (g 1Y IS

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 \al


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

Sygo & g IS o pS0jlil GLCM [k 4 cos

2945 o0 030 LS () dlasly bawes 5L

2

-1N-1

Z(1+|t—1|)

J=0

Homogeneit =

I
=]

i

:39“3@ Mbu

L
Entropy = — Z}p(zi) log, p(z)
l

I¥] sse ol (V) dlasly &y90 4 sl GLCM

N-1N-1

Energy = PU2

i=0 j=0

|

S SRy gl sl wpeSl cnl 5l o)l bad Sl
&S plaasg b pomen .l ol okl ol (gl i
gl s 4 bl ) Sl g cud b Sk
o1 oolizal FXF oS ol ) ool Lbay > S oo

Dyl Cawd s gyt S b1y b ] Wl b
S N 4 Shy gl Gly & 6K )
Local Binary) bxo ool sl (Bl sl S
@ b el (e g0l 66X Ll U LBP(Pattern
d‘).» 01)9.3 L u»‘.mb-)...c 69§.” odiS ;_9.....0?.: e U‘?“'c'
Lopipsl cpl b (B St b ol
b b 5 e Sy po ol TRV (Solor (g Sl
I C)—l Glwor S A Slw Pc SyumSE maw
Sy olgie 4 1y a9 o340 amlxe PN(N=0,1,..7)
Olee & Jol LBP Slee [VY] 85 oy (sl 22

SyuSE ploj o dld ) G le I (g pate Pij (F) alal, )
Iy GLCM 5 yole mig oop Sodp (B1eS .cuwl

()

goaw lie @iy o3 (Slal I lee o]
(%) dasly ©ype a4 &S Cwl poal gl JuSy gasSE

¢)

oo g polis ggeme oS pgad il Jolbs (g5

e plSgan b3S Jae Bl b Sy
JL ,» HOG(Histogram of Oriented Gradients)
oyl 03 gll Triggs ¢ Dalal  lawgs Y-+
robal ) e sla S i gl el sy by S HOG
oy wbls Wl Gyl 3 Wge & cul
w2 )95l 53 365 515 ool )90 0508 g o3l ple paruis
25 Ngdiee pred (25l 4 (939)9 poa 1HOG
29 9o dwle LIS sk cpl laduSn )
Lol S as™ as 50 g dgu o dumlee a5 (glojlul s
A1 g 35800 St pl)S gt S Sl yo gl il
(hols a9 A8 (oo Bl o2 LS 5 ], bl Sgtaes ol
Lol S Cles lapl Sgimn | &S cunl glonisS ooy
oy ol Sy oS s cpl 4 V] cud ol St
P &S GEd Gheo 4 b (bdl S Gledbl ggy p 0alS

\al Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

olfSon 5 555 A (i s (Slogipns 15 5 55158 ST Cunsgy (ol pos sinigh ool

Slr ) ceay e JuSy e ol b 555
SFp JeSy Jhbe §l JSess polie b cladusy
Gyge & boway ool a5 B 0 e
S i A sse S g aB)S 8 on SIS s
ol okl ¥ S5 LBP Sles |5 ogo i

Ol sl 0ud (Byre pgal S8l (gly dad)ib (5 Shnog
ShJeSy cuay 4 w2y b Sy pogly Ses
b bcws p a8 o Mgh (09990 die SO TV Sluon
S5 yo JuSg Hlaie b dyluens (sl Sy e (g jloaslin]
Sade b sla Sy lp a5 Sgo ol 4] o s

3G R (S5, ez o Loyt (O) oo Bl 5 (1) S0k
'L‘?“’uf“"")”() ()A.Lvl)U)wdooMMl?mB

M N
1
= 3w D )P

i=1 j=1

1 M N
2 = WZZ(PU'—#)Z
=1 j=1

o 5 ISy b il Cono g9y 2 Cal Kae
ol 90 e oo oolaiwl odly (gilwJloy (gl (V+) alaly
Jde X Cawl (She y0 dds Hlde sdimd lis X abay,
Olos 4 Xmax 9 Xmin A5 o0 pogi |y (S il slady)
dedise w85 Jlai ) e (p S5 g jlRe (i SesS

iAad

~ 7 Xi = xmin
X =
Xmax — Xmin

33 [ YY) | Y. _ " \ i
vl . Bi |IEAEERN
'YV 'Yy YO I:>+ \ \ | Inarysjsjee
o | =
YY) 73 V¥ : \ R n ! Decimal) ¥
| I

Ny s S
RGB ¢jgo 4 caslio cutsS b polai a5 oyl & a5 b

2 S5y oS hg gl 4 ooleidn (hy) > bl

9 295 ) 5w g sl sl N g M (1) 5 (A) Ly,
9y 2 Cnlplis sl (gt el | g ) ol T ldke P
Sy e SBlil 5 (:S5he 1 plaS o S0le (o0lgiiny

LYY 298 0 dle B G R () sl JUIS acn

Lodly g3kl
b S 59 glyeinl alsye )3 S5 polie &5 (pl 4 295 L

()

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 Ve


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

oldcun ) GSGSS I & cul JolSS slag )55l ]
s gl Joly Ky S o odlitl ias 5 iy aiilo
4 48 gim o3 i gty 3] Cond S b ol 90
o & lagas Bapgiges S kugS on ps b poigesys bag
Elol audl cgb o o3y sl aodly 3l ool ad,
W58 548 edlitwl D90 Alg o pr 0D (glaodld lesle
Jus bl sl (Bolal 9o 4 daside paix Tl
b)) dasie p (Jus o Job ) W e Wy sl
cwls @b lawg (Fitness Value) culs 55, 9 54 00

V8] 598 o0 dnulone (W) by ©90 4,

S5
fitness = aER(K) + (1 — a)%

A powse Hdy slad > (£3gy5 laodl CWS &S iy
w255 o & i 5 Sy pll & |y Sy (sld
1) slainyge (Shg sbad o (b slagSll cais &5 5 S0L
o 5l ookl b (60959 slaodld .l aBd) (gqy wilis
Dgd o0 AS Sy okl 3 (Shy slad S ) dtn
ololp hcald Jiome Jlee Gl & b 4
Silolir Bl 457 (63190 )3 2)S el (IS sl jel )l
W @l il el as L b ad &g 4 bodls
By 29 o walS ol L cslize g oad a5 IS 4 s
ool canlio (Jod e dtun S il las e sl
)5 i U Gl 4 dsgi b dad 8 diwd g o0
50 s b oled dius (glalasdin (sl el
oly ks s andab [YV] o)h (Sie osb
by sdab Dad o oy odly  I3b ola el
syie o (V) dal e & ol

fx)=Be+ ZTl_lai (x,x;),i=1,..,n

o 9 B!

Foe s Shy ol b a5l gl Sy Sl
s oSles Doy cel Sy slrodly dcgezme
@ olye Shy ol Slal dex g ganail
YU wllos ey (00 Y daodly w9 dlal (0,8 oS
w8 9 Oedle (633L g olSsl> slaen, oSl Cono (2
V0] 5,8 o il guls i

S5 GA(Genetic Algorithm) s w03
Sy el Jeoly 8L lp abl) ple 0 pspiee
ol g9 S whyeSl Canl rina Jluwe g (giloai

tlone el sl ¢y @ER(K) (W) ala 5
&y 3 11 do S 513090 K (sl s Lo 01
o1 Sl gla S 15| daosls degas o b Sig JS
slos JS Gy o ol il plen By @
A s S a0 +/A0 bl &S 2y 0 ) 4 ganadb
Gl g & Cwl Al 1wl pegd dbol gam pB
b oad obssl slaanasuio (4, jl Mg cobsl laul )b
9 5y & Bapgjaag)S Jlasl il (S (slo Slos
Lobsl eb o Clal Wy cas S )8 o gly s
s U W obal jole fpycwle oS Llglags a
S35l b asl awsly Cbsl Juils pa polie p plams
P9 G S gl e Clor 4 (18
Olwady 41552 Cailo

Cooppo bbby 1S olbetdy by owdle
DsmsS) 3 satide e o] §) & el (SUperVised)
Sl odd S isn 90 5l i yoS) ol gas oo elatl

(')

Yo Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

olfSon 5 555 A i g Slosigns, 15 5 (35158 ST Cunsgy ol pos siigh sl

Covgy by g9 93 (lolid adllas cpl 5l Ban &y ) ) 3929 (bjgel sod m sl @ el Sl nl 5

o3l b (5,8 ol laginmyl g G jgil,S S Xi (obigel Ll 51 S5 ym 9 X e e o (B Jol>

ol g adbo (et g (S slay, seb axliy @ ogad ;3 05 )3 Al 3)90 L

9 pyad GMapiSy g (She Sl 5l oslial L) 55y L bl @ o1 sl Glanty Sy Sy ki 5,00 (o350l

ol o3y LS B 9 ¥ sl S j0 pawad slajie gl sl Dy At o
ow

=W

o <l

O (SN Sy gl (0 0awd (3l pgnal (BN prglad (g yise 10 S

YUy (Bl e Cuow Vb > oyl 4V 4 poal (S oyl o i o g gty Jlesl o gw
Omb g bl g co G ol )0 (9390 Cuwly Cuow oy SeS 4 Al il 4 bast )l el
] 00 S Cawwly Conns ow dw 2 45 Cpl Ded e 4350 diunS Soge i

ol gl onds ooy lis &S jo aS 0,5 0 Gjge

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 \a’


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jo! D)Lows Goaid 0990 VLo e ,loo

S 33 S § 9 Caodlw Sl 9] oo

20
40
60
80
100
120

20 40 60 80

Approximation

Vertical

100 120

20 40 60 80

100 120

20
40
60
80
100
120

Horizontal

20 40 60 80 100 120

Diagonal

20 40 60 80 100 120

SB35 (53908 (B a5 Y @ poai wjed (1SS

sl Spo ol ol o s asby byl dwlie 4V S

Wl S gg 5l Bl G Shy pelel p 4By 8«
A5 0l i calisee cdls g3 3 319G g (650 29y

Accuracy

9.2

@ sl s oolil aliste (sla Shg 5l (oolodin hgy p

loidy Shey Como sy ¢ ) S sl Shg sl
PSPl b gl sl (e & SOop polie L) calise

= @ =GLEM Features!
= B =GLCM Fealures2 o

Q8

\a4

]
-
—‘-‘
-
-
.
L
P
------
-----
..... o
R
---
—-".
.-
—---
------ [ 3
............
- ) | I | | |
15 s - s " ‘
GLCM Number

290 9 Jgl £95 S S 39 45905 ¥ S

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OS2 g 45,5 ol

(0 5850 Sl (Glogiams )5 9 2595155 ST Comrgy (4l pos Wiowbigh (o2 Luolind

bl gl S5 Jgl g5 5l oad glimnd o Sy
2 dilizs gl Shg b 4 aall o Jb b @dly pade

b asly A S

e Shg b oo L Y S hges j3 a8 jeb led
Cowo jlpgd g o SRy 4 Coms ittud Jgl g5 51 &S
a0, cdly g cplpls e Hbys e YL

oo S S5 ;U slages A S5

Ored & ded oo bl B Shy oed e glpel polas
0l 033 dsuwgy SS3 iyl lawes  Shg bl e s
Ol )13 opdle 3)Sles 350 9 diske S Sy S
b o flis A USG p aS jeb gl b asby
O Spy ¥ b KE5 by ae (Shy oLl
BB s 3,Sos a5 ol owd 4 Z39/¥A Como b 3,Sos

b1y Joud

Fuly a8y 4By Cilisee Sy Sy de2g b (oledda by
oduwy A0/ Y 4 (332 VOY) la Shg ol JS L g ol
S Gl deldl ) s eed 4y bile o cull Cono
Dby Cowe hlPl Car Sui eyl gy baws
ok S s Shy & oln da Shy gl

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 YA


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

GA Ly caliss glo |

100
99
08
97
96 9507

94
93917

93

92

91

90

(rl’\\
¥

g ol anslis

99949

QM57

S5 w93 bawgs b Sig ol 5l A JSS

S35l slacws pbxl § SeSiin anls I (g paiges
c_é)Ao A,uo)L..: 9 0.59{ A»‘.w?b )la.» LS‘)% 0135) (J"‘ ol 039.3
09y iy o9y > Ml (oL auie g
3 okl b (o9Sug ,Sae polad ) (swgy oyl (sindib
ol oy cnl o b Sl cajpe Lasds g Anddb
oo CES Sygo dibe gl edlatul b (Bibp e
gble Slbl gladd g polad pla g9y p jpo pauds
2 gl Jalie Culdae el aS suisy dep 1) plede
A ) dinS Clgrg 4jod 4y AL ISy ey (gdm B
33 15 o3lizel HOG 5 GLCM ¢ JSi5 (8l (sla S
dwolie b ad oolil S5 w8l 5l (She obsl
35 €dl Glgiee Bby) ple 4 Cund (oolidny piysN!
oglas g jae 3Sdas bahg) plo & Cuns gy onl &S

Sy gy
Jold by plo b (ooletidy bg) dulio 4 dobdl )
9 ol sen <S5 {YA] (Mobile Net) ¢ Jibge
aseis ey (Y] (S5 Sk pled [VA] (ogias
L¥Y]CNN anjiso [YY] DSNet ig, (Y] 545
@l b asby [YO] el Sgian (bo) YF] pleal by,
Wb ol s Ve IS p0 b ybgy ple b (odliin b,
Al olei gy Cul pasuie 5B ol 3 sk len

S 35 4l g Sy

2 Bl g cal Jshe low S deol 3 oy
ol 05 o Lito o Jsbas 51 (29,5 b sk S35l oby
5 ) gl ol (b oS il e T8 ol (6lony
@l b Sp o) om )l eel Sl gl g B35
byt Clogad jub g Jod (b Clogas
Jobo slid (Jobo pals )3 pis el Cales 3 9 250
kol 2oy &ly > Jobo 2350 Jsho 23 b Shy
03 sl Jolw don il o 005 Shgge plod yay ouijle
ol 85wl (e Sliosad b Shsge o
o gbo (6 b3Sy § 335 9 A8y 0588 Jold Sluoguad
(oo 055 b g ol B jo Syge ) il
9 PS5 bsle phie Lk cel b pusle
2 9355 0 S0 il o] uile ol (o (ien
S pb 4 ol sl con Joh aSs S 2 g
Bl 5 (S gy pbs Jl 33 35S (o0 ©ypo Jobo
el 13 ples g lal g3 slays 5 cubliny ol 5w
& 95 R sbpbye boawlie ) by gy
sladlo o8y caws jl cde (0 3S)5 gy ol 5l 5 aedee
o ] (oMo (gl JSike (3 Fodas g (365 )0 jes
@ plolid BB 03ymaS il o) 4 )low cnl 29800
Slgi oo 9o 4 el cplply fowl (b axdlae § g
9 @ly Ak

va Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OlSen g 5,5 olds

(0 5850 Sl (Glogiams )5 9 2595155 ST Comrgy (4l pos Wiowbigh (o2 Luolind

9 S 5 p)lee 5 pow sleed, ;> CNN 5 DSNet
o2 4 S35 Hben Mobile Net yi5) 5 ssime 5 Sl
IR il g ey sleedy iy 4 g WS o oo

093 0 gyt dSlas I o gy ple 4 Cuns Cono Hlae
S 5 S pledl wilen [0y cla by, &S o Jb
o2 5L 3gxg cpl Lo (ooleidn by, b (SIS bl

XyS o sl gy & cwl Jb oy pl o) pcms > Sles
Precision
99.7
100
89
a0 82.95
75.46
80 70.73
70
60
50
40
30
20
10
0
e L Y =Ty =Ty =Ty o il ny) [ [
Mobile , L S5 oe*is DSNet CNN ,a':;u._..,..«. solpaiog
NET PP gty

st‘ . :.“? u:’S)L! e :..‘.,’. d‘-"u“"’ﬁ)" Mﬁo R N

Ob9) (M gl Gab pulal cow 4 30 el Seteun b9,
ol 45 5L 42315 1y 0 S5 5lge cinds bl j1 pliS zn

L &S Opgorpds oAb a8 S )1 4 oolgidn (Bg) 50
ol oy Z‘\‘\/V Couo wl.uo LgJ.uuA..Du J.uj)B L.Jl?(.u‘

&lo o)l
DR 93 390 53 45 oled o gu gl (B g Ay p
D)l 0959 28lie ol A un ol

References

1. Habif TP, Campbell JL, Dinulos JG, Chapman MS,
Zug KA. Skin Disease: Diagnosis and Treatment (Skin
Disease: Diagnosis and Treatment. 3rd ed. London:
Saunders; 2011.

2. Stulberg DL, Crandell B, Fawcett RS. Diagnosis and
treatment of basal cell and squamous cell carcinomas.
Am Fam Physician 2004; 70(8):1481-8.

d)ﬂ/l{ Couo L;U.) \Jaufb” ).31...» A Cuud LS.)LQ(M 02’9)
Tl @ Ohey e 5 ) Ll Cgre Grizren
Lol addllas (pl )3 0ad &l b9, (sblse I (asl YE-/Y)
S oke) Sl yol (pl &0, 5 Gjge LAY (58> Glal
e 4 35 DSNet i) SaS 4 (6,500 Sk jl
2l odzn g polej saulyd oL Gl bx W
3 P s Shy Canlie G085 (asuis g pleal g,

3. Chuh AA, Zawar V. Demonstration of residual
perifollicular pigmentation in localized vitiligo—a
reverse and nowvel application of digital
epiluminescence dermoscopy. Comput Med Imaging
Graph. 2004;28(4):213-7.
doi: 10.1016/j.compmedimag.2004.03.001

4, Paoli J, Smedh M, Wennberg AM, Ericson MB.
Multiphoton laser scanning microscopy on non-

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 A+


https://doi.org/10.1016/j.compmedimag.2004.03.001
https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Jg‘ D)LM;’ ‘M 5)93 “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

melanoma skin cancer: morphologic features for future
non-invasive diagnostics. Journal of Investigative
Dermatology 2008; 128(5):1248-55.

5. Kleinpenning MM, Wolberink EW, Smits T, Blokx
WA, Van De Kerkhof PC, Van Erp PE, et al.
Fluorescence diagnosis in actinic keratosis and
squamous  cell  carcinoma.  Photodermatology,
Photoimmunology & Photomedicine 2010;26(6):297-
302. https://doi.org/10.1111/j.1600-0781.2010.00546.x
6. Abbas Q, Fondoén |, Rashid M. Unsupervised skin
lesions border detection via two-dimensional image
analysis. Comput Methods Programs Biomed 2011;
104(3):e1-15. doi: 10.1016/j.cmpb.2010.06.016

7. Ballerini L, Fisher RB, Aldridge B, Rees J. Non-
melanoma skin lesion classification using colour image
data in a hierarchical K-NN classifier. 9th
International Symposium on Biomedical Imaging
(ISBI). New Delhi, India: IEEE; 2012.

8. Maurya R, Singh SK, Maurya AK, Kumar A.
GLCM and Multi Class Support vector machine based
automated skin cancer classification. In2014
International Conference on Computing for Sustainable
Global Development (INDIACom); 2014 Mar 5-7;
IEEE; 2014. p. 444-7.
doi: 10.1109/IndiaCom.2014.682817

9. Buch K, Fujita A, Li B, Kawashima Y, Qureshi
MM, Sakai O. Using texture analysis to determine
human papillomavirus status of oropharyngeal
squamous cell carcinomas on CT. American Journal of
Neuroradiology 2015;36(7):1343-8.

10. Kawahara J, BenTaieb A, Hamarneh G. Deep
features to classify skin lesions. 13th International
Symposium on Biomedical Imaging (ISBI); 2016 Apr
13-16; IEEE; 2016. p. 1397-400.
doi: 10.1109/1SB1.2016.7493528

11. Dorj UO, Lee KK, Choi JY, Lee M. The skin
cancer classification using deep convolutional neural
network. Multimedia Tools and Applications
2018;77(8):9909-24.  https://doi.org/10.1007/s11042-
018-5714-1

12. Herment A, Kachenoura N, Lefort M, Bensalah M,
Dogui A, Frouin F, et al. Automated segmentation of
the aorta from phase contrast MR images: validation
against expert tracing in healthy volunteers and in
patients with a dilated aorta. J Magn Reson Imaging
2010;31(4):881-8. doi: 10.1002/jmri.22124

13. Unay D, Ekin A, Cetin M, Jasinschi R, Ercil A.
Robustness of local binary patterns in brain MR image
analysis. Annu Int Conf IEEE Eng Med Biol Soc
2007;2007:2098-101.

doi: 10.1109/IEMBS.2007.4352735

14. Rao M, Joshua Fernandez C, Sreekumar K.
Accuracy Assessment & Classification of Keratosis
Skin Lesion Images using Feature Extraction &
Classification ~ Algorithms-LBP, LDP&  HOG.
International Journal of Innovative Technology and
Exploring Engineering 2020; 9(6): 397-403. doi:
10.35940/ijitee.F3737.049620

15. Too J, Abdullah AR, Mohd Saad N. Binary
competitive swarm optimizer approaches for feature

selection. Computation 2019;7(2):31.
https://doi.org/10.3390/computation7020031

16. Gutzmer R, Wiegand S, Kdélbl O, Wermker K,
Heppt M, Berking C. Actinic Keratosis and Cutaneous
Sqguamous Cell Carcinoma: Treatment Options. Dtsch
Arztebl Int 2019; 116(37): 616-26.
doi: 10.3238/arztebl.2019.0616

17. Casari A, Chester J, Pellacani G. Actinic keratosis
and non-invasive diagnostic techniques: an update.
Biomedicines 2018;6(1):8.
doi: 10.3390/biomedicines6010008

18. Khan S, Hussain M, Aboalsamh H, Bebis G. A
comparison of different Gabor feature extraction
approaches for mass classification in mammography.
Multimedia Tools and Applications 2017; 76(1):33-57.
19. Wu J, Jin X, Mi S, Tang J. An effective method to
compute the box-counting dimension based on the
mathematical definition and intervals. Results in
Engineering 2020; 6:100106.
https://doi.org/10.1016/j.rineng.2020.100106

20. Ramola A, Shakya AK, Van Pham D. Study of
statistical methods for texture analysis and their
modern evolutions. Engineering Reports
2020;2(4):12149. https://doi.org/10.1002/eng2.12149
21. Dalal N, Triggs B. Histograms of oriented
gradients for human detection. IEEE Computer Society
Conference on Computer Vision and Pattern
Recognition (CVPR'05); 2005 Jun 20-25; San Diego,
CA, USA: IEEE; 2005. p. 886-93.
doi: 10.1109/CVPR.2005.177

22. Sujji GE, Lakshmi YV, Jiji GW. MRI brain image
segmentation based on thresholding. International
Journal  of  Advanced Computer  Research
2013;3(1):97-101.

23. Losson O, Macaire L, Yang Y. Comparison of
color demosaicing methods. Advances in Imaging and
Electron Physics, Elsevier 2010; 162:173-265.
doi: 10.1016/S1076-5670(10)62005-8

24. Cao XH, Stojkovic I, Obradovic Z. A robust data
scaling algorithm to improve classification accuracies
in  biomedical data. BMC  Bioinformatics
2016;17(1):359. doi: 10.1186/512859-016-1236-x

25. Moridani MK, Setarehdan SK, Nasrabadi AM,
Hajinasrollah E. A novel approach to mortality
prediction of ICU cardiovascular patient based on
fuzzy logic method. Biomedical Signal Processing and
Control 2018;45:160-73.
https://doi.org/10.1016/j.bspc.2018.05.019

26. Mehboob U, Qadir J, Ali S, Vasilakos A. Genetic
algorithms in  wireless networking: techniques,
applications, and  issues.  Soft = Computing
2016;20(6):2467-501.

27. Moridani MK, Zadeh MA, Mazraeh ZS. An
efficient automated algorithm for distinguishing
normal and abnormal ECG signal. IRBM
2019;40(6):332-40.
https://doi.org/10.1016/j.irbm.2019.09.002

28. Chaturvedi SS, Gupta K, Prasad PS. Skin lesion
analyser: an efficient seven-way multi-class skin
cancer classification using MobileNet. Skin Cancer

M Journal of Health and Biomedical Informatics 2021; 8(1): 67-83


https://doi.org/10.1111/j.1600-0781.2010.00546.x
https://doi.org/10.1016/j.cmpb.2010.06.016
https://doi.org/10.1109/IndiaCom.2014.6828177
https://doi.org/10.1109/ISBI.2016.7493528
https://doi.org/10.1007/s11042-018-5714-1
https://doi.org/10.1007/s11042-018-5714-1
https://doi.org/10.1002/jmri.22124
https://doi.org/10.1109/iembs.2007.4352735
https://doi.org/10.3390/computation7020031
https://dx.doi.org/10.3238%2Farztebl.2019.0616
https://dx.doi.org/10.3390%2Fbiomedicines6010008
https://doi.org/10.1016/j.rineng.2020.100106
https://doi.org/10.1002/eng2.12149
https://doi.org/10.1109/CVPR.2005.177
https://dx.doi.org/10.1016/S1076-5670\(10\)62005-8
https://doi.org/10.1186/s12859-016-1236-x
https://doi.org/10.1016/j.bspc.2018.05.019
https://doi.org/10.1016/j.irbm.2019.09.002
https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

OS2 g 45,5 ol

o0 i Sl (Glogins )5 9 (o 5951,5° ST Cowrgy (4l g Wiowbigh (o2 Luolind

Classification using Deep Learning; 2011. p. 1-11. doi:
10.1007/978-981-15-3383-9_15

29. Hekler A, Utikal JS, Enk AH, Hauschild A,
Weichenthal M, Maron RC, et al. Superior skin cancer
classification by the combination of human and
artificial intelligence. Eur J Cancer 2019;120:114-21.
doi: 10.1016/j.ejca.2019.07.019

30. Rao M, Calvin Joshua Fernandez CJ, Sreekumar K.
Accuracy Assessment & Classification of Keratosis
Skin Lesion Images using Feature Extraction &
Classification  Algorithms-LBP, LDP&  HOG.
International Journal of Innovative Technology and
Exploring  Engineering 2020; 9(6): 397-403.
doi:10.35940/ijitee.f3737.049620

31. Pacheco AG, Krohling RA. The impact of patient
clinical information on automated skin cancer
detection. Comput Biol Med 2020;116:103545.
doi: 10.1016/j.compbiomed.2019.103545

32. Hasan MK, Dahal L, Samarakoon PN, Tushar FlI,
Marti R. DSNet: Automatic dermoscopic skin lesion

segmentation. Computers in Biology and Medicine
2020;120:103738.
https://doi.org/10.1016/j.compbiomed.2020.103738
33. Zafar K, Gilani SO, Waris A, Ahmed A, Jamil M,
Khan MN, Sohail Kashif A. Skin lesion segmentation
from dermoscopic images using convolutional neural
network. Sensors 2020;20(6):1601.
doi: 10.3390/s20061601

34. Nanni L, Paci M, Maguolo G, Ghidoni S. Deep
learning for actinic keratosis classification. AIMS
Electronics and Electrical Engineering. 2020;4(1):47-
56. doi:10.3934/ElectrEng.2020.1.47

35. Song T, Li H, Meng F, Wu Q, Cai J. LETRIST:
Locally encoded transform feature histogram for
rotation-invariant ~ texture  classification.  IEEE
Transactions on Circuits and Systems for Video
Technology 2017;28(7):1565-79.
doi: 10.1109/TCSVT.2017.2671899

Journal of Health and Biomedical Informatics 2021; 8(1): 67-83 AY


https://doi.org/10.1016/j.ejca.2019.07.019
https://doi.org/10.1016/j.compbiomed.2019.103545
https://doi.org/10.1016/j.compbiomed.2020.103738
https://www.x-mol.com/paperRedirect/1239435897128861696
http://dx.doi.org/10.3934/ElectrEng.2020.1.47
https://doi.org/10.1109/TCSVT.2017.2671899
https://jhbmi.com/article-1-583-en.html

[ Downloaded from jhbmi.com on 2026-06-06 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 8(1):67-83

Intelligent Diagnosis of Actinic Keratosis and Squamous Cell Carcinoma of the
Skin, Using Linear and Nonlinear Features Based on Image Processing
Techniques

Naghashzargar Nazanin!, Karimi Moridani Mohammad?*, Mahmoudi Hamid Reza®

* Received: 17 Apr 2021 * Accepted: 27 Apr 2021

Introduction: Most skin cancers are treatable in the early stages; thus, an early and rapid diagnosis
can be very important to save patients’ lives. Today, with artificial intelligence, early detection of
cancer in the initial stages is possible.

Method: In this descriptive-analytical study, a computerized diagnostic system based on image
processing techniques was presented, which is much more helpful for the patient. In this method,
dermoscopic images of actinic keratosis and sguamous cell carcinoma were improved by
preprocessing techniques and the potential noises were removed. Then, segmentation was performed
using the thresholding method to separate the lesion from the underlying skin. Thereafter, from the
segmented area, texture, shape, and color information and features were extracted. Finally, the
feature reduction method and support vector machine (SVM) were used to evaluate the proposed
method qualitatively and quantitatively.

Results: The data in this study included 100 samples of actinic keratosis images and 100 samples of
squamous cell carcinoma. The results of the present study showed that using the genetic algorithm
method together with the support vector machine method could help identify the type of skin cancer
with 99.7 + 0.4% accuracy.

Conclusion: The effect of different tissue features in diagnosing the type of lesion showed an
increase in the amount and variety of features extracted from the samples would lead to better
training and more accurate analysis of the system.
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