[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

&?&b#idz:@u’ﬂgy;

- _//J . . 5 A 101 Yliwsli (g 6 losd cpds Jlw
Vol.10, No.2, Summer 2022

L, o P Y -AA
LA,

T ) 9J-l oJlao
DOR: 20.1001.1.20089635.1401.10.2.4.0

SUBLS jeliod (gl jehm )0 (mbge (Plae (b3l hT & Ko U3
2903l (glosiiuwass y glad

¥ gowzo 3L T edlose el g ppe SIS

oy oSl ¢yl jee gwaige 0aSLElS (98l o — (610 pdid cwdige 0| ol IS (ggmmiils )
o oKl (ol pee gwaiige caSlails jLoliwl =Y

VEVYNF allie Gl )i VE /NN i cl s fu b

oduS

loans )3 el (rilo ol 5 kel F558 y905) Gramin sloojga 5o (ousliol Pilase 51 (o pslas jlauly g G8o T 5095 b bls
Bl hrog 5 e | Ll (Lol a5 Cusloads dil)f Lsasle ol B osz il e ogite SlapsSl aihis
S gl Syt s 5SS (5B 15 (LS e e o oy Gt d05 g0 ST pupe
welys atie 3 )5 o 3 calie 02l S e SR s g3k b g eog (ol D9 pe S isaman siluil g Sl
485 plonl Sliizd sg2g (nl b el i8S plowl (S BLS Sl o8l 5l 6k amlie 5 2l Lpgas 55 godaie Slalllas il
Ol 53 el Sguzme e (5558 5 5,1 nslal Logas (g ygmmimiiz piglal o Qb BLS i lagi s s Shos b)) (ogas )
i 9350 6L 5 655 Gosmimiz pislal (L BLS o (rdse 2)lse Jghite 5 (asly lajle, ST I lasgere 3 Slas 3ok
A0 alys eoliinl Clesy (Sl () 5l bp sl ol jo CleiSh mse by Jlul (o)l gliiinl jslane 4y ol a8 )3 18
S50y (HOSS) (i (oo (aliliogs pl Stnn wor Sirogs (ol 5l s s 5l (B)lge oy jolain 4 (nl p ogdle
S plo s 5 Jste pob j5i> o (UCKAZE)SI5iS, Sianld oo o5 SlaySi5T 65, 5 Sl gl .l o

ol (S yieguol) g owiin

Sy Foals o) sS WUC-KAZE L ST (55 sy 55 ondse (2lse ol 58T ol oo pgmmiii pysbad : Laodly auls
HOSS S0

*

Ol e Gy oRisls (ol yes cwaige 0aSLals oaiiS 4l ot g8
<) - AAYEYFY il
Email: negarjovhari77@gmail.com


https://dorl.net/dor/20.1001.1.20089635.1401.10.2.4.0
http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

2 <o g Y SSES)8 b Lges pslas ol

Ll ¢ Glboppeal sdouw I Jols wad
Sl Jb a4 e a5 wilead A3 (5 ]
opdledy .l walss (gilwatgy anll o S
o2y ol OB S slaghss Gszes
0l oduty g@»b lad ami ) wog Sl ‘511...»9.4

DA o¥] ws salys axlge 5o b g 3lodige o
S o3g Lwddjle oz )lr (Db B 00 0ozl
o] ol Jlsal (roge (2 )l5e hrosi 5 paeieis
GBS 0je> 53 00 S 9l Cezslr
3 gloole iuled NI ooolse aST> anils gl
Sl 9 rdSlasl axis v pgal S
walys g g owsin Olrlrgel plp e gin
Lo bwas)le obobls anls gopn Al cals
‘5’.@9.0 uo)|9$ o o‘).o..b 6:..0}0 ua)‘9£ C‘W‘
Elgl pln ;0 5 00g plain 355 SLbl Sluwes 4
oo dlex I (S agly g (oenia gla o
3 AL Ot (plidg) Sl Glae ;s (o9
S b o] atis b opd g Sad )b g
L Gllae (sl oalply 0og Jlado (IS 5l IS
a3y ol (Shb 4 wes LS a5 glesls
22 @l Jpax jslieds g 50 (2)lse U5 55k
Pl el BLs anld 5o sYL slexelenbB L gy
-4y 4l alex laidl Jlsye5 2 e (S ez
S0y 9 SzeS (Klaed S )3y (290 D50
S e 3l alold ol b aST > isds gl Sl sgsa
Pl gl izmen 05l iy (Sabol
2o Bl il Oliee ;NLke o5 @nils QYL
(SOLS iz jpa> 0 g e (Bl AT (g
-4 2ylse ol edleay il oLl LB loass
it loy93 5 (BB pled 5l b (5l bl jelase

7

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

doddo —)
bl slocgsszge oluliss « ob,bls 51 CGaa
Aoy S plprear pliea GG gy
ol g Sladss sledise 5l gl o owlsl
Gouxin o oSl culjlo o5 1 YU maw slo
el o0l 4\3‘)| Lg)wu\o ).’BLA.’ u.)l.i).bl.g 6‘;»
RV EPRPCIIN (| IS SRR EET IPUSIUIN (N FE R
5 693 3l i polal Cumle g azpe CSLD
a e ol g )8 polais ppal BT o9 g
I8 5 Al coslonss pglas cpl glite (g 3y yumais
G pala dpaanie gecll s b S
ke o Sy jeedi @ po—al S5
2 I g ] sll sales gls g pgas 4l
ol ;o ol 331 pglal 4 Gl e w5 S0 Sl
05 o pa Bl b 5,5 el 55T i
Sy w0 e ) @bk e (6,8 nsls
WS S ) (Sl b s e e 8 g0le gl
I eSS SleMbl 50 pglas ol oS 5 Ao
0L ladnz 0 OlSs sladimo 5 ()l
@5k SV S8 g e amt Jpax jslate 4
pesl ol iz aeiY &S 0o gz pees psla
el TS 5 b ol ess bl anls
e raal 2LBLS Gl cadall slaps )5Sl
) L5L> L-»«OM)LC 9 L~.~od.~.>l.’ Awd 9o 4o ‘515
LB ol bl slacusdse S
alid) awolie [l SO Judow 51 ool b beaml
S8 bl cdoe b gl o S
plimas  gounie slacosgame [VV)0NFNF]
robal @lp leaml oL BLS szl 5l eolanul


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

)Q R ).:9L4.’ MO.‘> uo}‘a})o L‘”M)Sﬂ‘ O)S.Lo.c
. "o. M A ‘b"‘ﬂ

&b (o) 2 Y
‘ssl)).lola.s u5>)l.> )| ‘d,:.n.?u u;‘ 30 el 0l
bl dl> e a1 aS eul colaiul Lieas)le
(Bilge Shrog dbre (rdge (2l gl P
“ot S olaleal oVl g bealhe Sluls
aily biodsjle sl ;631 o Slos 15 shay 2050
Al plg 0old sl gy sl isu y )

oy 2 )lee 7l pmiwl —\-Y

039 paal ;0 pleie sl Sl roge 2)lee
o] s oglite 953 (Soluon b L o
oy 2lse gl lp goane slapi ¢Sl
Coond (yead 3020 (pl Lol 35 03 a5 ool &l
sl ol 4l (Siglsiize B lse 5 ol e
bug Boss jsbar (adge Bl Cosdee
5 Jol Slitie ozmed poal (B3l slaei oSl
AFL 5B s slaJow o [YY] by Y] g0
S jshiear a5 aoge 2)lse (508 0
Ao 5& aQ 515 )9.la aQ u.b)ju;n )‘)5 oolﬁl.l..u‘ 0)9.;0
oobie 5l e (2)lse g (ylyg0 5l e (2)l5e
il 00l oaly ylad (V) JSS jo a5 Dgd o0 oy

70

Loy ] Geekai 5 005 drd JSo0pmdy <D jp00nl 2y
RPN NETIVN | f IRYVERVA PSRN L oY
N7 n @Vl (Fedee Sl 5l QY S sl
YU cds b lagT ol o S wils S 5T 5 oo
oS5 g olaw 4 Wb Sl coles jo 085 s
L b3, ys (Shs cnl bl ¥ azg 53 (Bl
O30 08 b canlie g 00 (2L 9 e

1Va 50 F] o9 o s
gy 3 oo dlml (Bl Kirog any dl> e o
L ololS ol (oo polie cnogs @dly 10 (5)ls
50 o glulil asjle Joo 6,50 5okl j
el axys wdg pleie s lub lon B
Sop IA] agtige @l Bl AT s 5 ot
g alie Yl ol Bl (2)lse Sirog
alial oSVl blal 2)lse Sirog oy
Ry ewiin s plp o Jne)s g ooy
IVl sl b polas cussS 5 5 0l S|
cald Hlae So SeSay bl plse calesye

g go 00ls Fadai Cuolio
Sy b opsal QLBLS i3 ojlil a5 jlailen
Ll oy jarlis Glid Clegoge jl adian 4l
Wiz polad loolitul ple 4y oy 4 @2 e
e sladaabs pae g oy b
3ok 0 Sles a5 Lilge 5l S cwl axlge
Ry e en 8 plaidleod 1) ol LS slapss ;65!
rgbad 4 borpe JSoul gi ongts pglas j3 pol>
S oelis, oolitul 4 axgil Al el )l
(o9 Pl gl 4 bgse slagi oSl
syl Gl Ol oga s me (st
&yt i s oo STy 50,5 o ¢ lao snised] |
oo 53 9 wiloes oolanal BB ohg 0p) 5 Sy
oyl sl ilive Slrsel @lls pslas as
8L sl a5 P JE Gl 4 e
sr e B gl ails nlple


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

Gogmimwdizy y gl b BLS

o903l ST

Moravec SIET
Harris SURF
FAST UR-SIFT
UND-Harris KAZE
PC UC-SIFT
PC-FAST MSFD
SAR-PCH MM-PC

oge Pilge Sipog

_ bl gl 55
SO o b 55 fn., SR 2 o
SIFT
KAZE RIFT
GLOH SAR-SIFT
DAISY LHOPC
AB-SIFT HOSS
OS-SIFT

SS90 P)lge Sl Simog g sl ST glgil ) JS

Splae slo CuxBge (ol 5 i slahais 5 )lse
LT Gkl ¢ S az )0 Ol s 45 03gs g |
sl o)lse glasle, Kol a5l el wa
gl . IVV] 05 o lal \(Harris) e 4 ol oo
Jol 4 e i Sledbl 51 Harris glakiss as)le
Sy e Sansgs SaS & e
M o oolitul St opmty Sy (seSlE
y o g ol gl Glabaswg adld Sl
-0 &1l Y(UND-Harris) calosy ot g jLacl
ehie sloSel o a5 jlu sl ol dval e
b il Joe xS0 b wsbe Jlesl
O 3 sl palas jo pol g b ablie o aw

Ve8] saupodil | sdiy o sb

¥ Uniform Nonlinear Diffusion Harris

79

O399 31 Hitas 3,152 11

B13 g oo 00usll 35 (slakads (5 )lse a5 (5 lse oyl
2 &39a (5 ,lky g eogy JESl 5 90 51 Jaue
Sl gie Awd 90 4y 395 (gladadi 5 )lse vl
3 el s ol (pmie g e sl g, o
3 Ol e oold e bG8 w0l pusrad
Spi,ssl 4 g Sl el jlaieas oy, ()
Sood 1) Se Cds 0> aS el ls SauSe
20 &b B 5l cpimmen [VE] ans o )3 gl
e Sl By 4 o (5568 0l 5l Ao

[Y”] OJ)L))P).} A »


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

obdo )l S (plae -V-)-Y

Gl 5 ssbay (s 5l S slajle, ST
"t e ) gl Bl Oliss g el
sl blee 51 ol sloxs il aiils o9z Llais
wlins ol Jo jshaiedy 28 wales Cawd 3l o
ol 00 43‘)‘ wL».G.A )‘ J.w 6‘4—0[.’ ‘)0)‘9.4‘—

5l Jiias (o)lse zly5eiul jelaiedy a5 lala ISCa ]
) sonle 2lse IS Hobar wiad all Wlde
gl GWla,E 5 b glad 5,8 SWS
~Co oy slad Ko ol (owlal ol 0] wis
slcaoy gilwacds oS cul wlide lad laue
35>y e WS polas le ST oplpls sl
olee a basye plad 9,0 slo Sy il axsls
S| LJXM Lmo);lo él.t.u.: K 0oy ULA&) ‘).’al....a
Sheslatall Sb,bls anld coles,e obl oglate
plml olde Sl Jie & 900 069,505, et
sl Kol oy Joadaslis 5l .85 aalys
S e Sy b @ Oliee e I JiEs
SIFT el [vrls,s o,lal 8SIFT)  olis
kel p (e |y (ol Lad (sam d slaange
1S ) S5 008 il (st L3l
5l soante ldasas il ogzge (slajl, o]
Sl plee ez 31 sl ooy 00l axwgs SIFT
olie 35 e slaarg « [YE] CSURF) amsbobis
s cdlao [¥FIAKAZE) o5ls 5 [¥0] ("CensurE)
S jshaieay SIFT 511 (6,50 aseus (Y2 VA) (o
lojuiz g hrbaiz (5 gz polad )0 655

’ Scale invariant Feature Transform
¢ Speeded Up Robust Features
7 Center_ Surrounded Extremas

hol sretr (5215 o3l

7V

L plae 2)lse 1V @il ad 5 Olyj> Lo
Sl el walet pllid ol S mje
sl 4 plgies ol 5l JEs sl 8]
o Li (FAST) anslolis olabs 5 Jols 5)lse
iy S5 e o ol g ol o Y5 58
S tlie &1 5 oad 38 Jlais UK glo s
Sleghige a3l 0pls (5550 SlaJuSy b 555 5
Sy 5l gl b alie gl Sy Slaxs oy
WS Olyed 635 0 JoSy il i abislee
sobiiedy &l )3 o5 1 )oSl (pl ol walss s lis
S5 S5 i 5SS g ans i
o3l axwgs [YV] T(SUSAN) leain oS Cio
J5lo &5 g ol (55, SUSAN (= oS Ll 5l o
S oo DBl 1yl (Bl wsdioe gy o
Clresis b iz 4l Sy ol S5 5 ammiys

Al dlgze Ol bl abls sezg wualds
oo sll OlSe o555 45 S as (glajlus, ST
SleMbl ez pe il Kol 51 g pas Al
o 059> p (e &5 oad Ll Gl ordse
ool 58 ot 6 5055 4, VY 5] s
5 3B raie 90 & Gl ) peal S lul ol
o Sledbl cails 5 Ol a0 0,5 4y o adals
YPC) 5B cwnls (505 ojlail Calisee sblg; o 5
el (8)lse @ )oSh e ulal (nly 99 o0 00el
L T(PC FAST) Lcwls p e abbolis wlakd
VN RO PRV N IACEX ST VPICOR g TR
Lo slaais slajle Kol Sl oYU Cas

slanlp 5l glew o ol el opls
Lrygran. VAl ol bisas le b bLs

' Smallest Univalue Segment Assimilating Nucleus
¥ Features from Accelerated Segment Test
¥ Phase Congruency

¥ Phase Congruency FAST


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

Sl Sl Cas Khae 5l loly pgad 4o 94 hige
Ol38l b A ons oolawl (ROEWA) sles laijs
-ad 5 g)Sle Sldlbl b g g pln e golk
zhrsl ccawlie GG 98 ;0 plae p)lse o
u‘)lio.b 9 \"5?._ ‘d.al.......a 60)135) o Cewloas
3eolatwl by pelar 5l sasie slo wlas (Y+19)
lad b aslie jo 1a) 00,8 ol a8 Lacsl Al
Sz et jleslitul b plete (B)lse Culeye
Sl Jie Glajle, o] aileass slubs PC o Jow
Slrlrgsl pln jo Yo glul s 4 Gulde
nobal QLBLS 5o los S )5 5l waie

g oo 00ls gl [FOFYFEFY

(SHo30 P )lae Nimogi —Y-¥
SS wl.: odds ool RS uo)|9.c

LT oles cillae b Wisd (g5ke dasiin do Koy
Sy b Saog 00,5 (el nglal Caéx o
Jb.’a‘ 4\.»_>La M}: 9 J"’L“ 6‘)‘.’ as 00g (§OIs
SIFT wile: i oy, Ngyse LI 4 (2l
obolS 5 cas Sledlbl i i o] wlitie o [YY]
Slpaass s B sl a8 6,5 eolinl
N85 n Sosmimniz pslal (S yegol, edemm
Ae o el Gl Saog p Faced,ad 5l asis
Ko &l on ((Seiemol) ooz Slalasel
LY 1,5 o,Lal/(HOSS) gz o ialiiogs
P e Foldogt 6 lsle glas » Sios )
Gl 5l T esg canlie asls asd S JB

8 Sobel
¢ Ratio of Exponentially Weighted Averages
19 Chi

' Histogram of Oriented Self-Similarity

A

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

olee 0] Wlesls asuwgs (UC SIFT) el
ool bolal by cnl yo adsl (ondee
g oo ]yl SURF L SIFT asile  olajle,150]
slad o e (Dl Lo a5l colaiul b e
axeiyd 0l GVl (e (slad o me 5 el
SV SaBge B3 g pled sylul 2l o)l
Soatr o 5 b (YoYN) T ls 5 Siuj .cils aalys
Lo ST oS gl cplly ooy SIFT Sl aujss
b b b SKios sl ohy seba ol
5 dwldedi> ek el Levl ceslons
polas slp YAl ("MSFD) gonasbs e
st ol cloads ghb iy slissb (ol
Tl adg> gz en (sdianks la by, Sl eslinall
RPN W PR CU PO PR CLO S| Y 21 e [va]
Wiz oldad gy abli o (ndge (2)ls
Bl glisS aieS” by, Wgdoe gl
5 Jitee oSl 55 [#] GMMPC-Lap) oLy
pledl [F-1 70V oo 5l 45 0392 (5,508 o
5 Harris Slee gloas a5 cgley plb .caslazs 3
Ay S e oolatul PCJaw S8 jglins
Seremly oz Slesd pln 5o YL 6k
5 Vs Bl s o3l Ghovis (5 gtz sl
Sl ST b ey 5l el L (VYY) o en
Mls g palad QLBLS jshiea ) 650
5 plaS s ye 4 Ogocpa 4] Wles s Sk
5 stz iyl (e b sl gl
el ,e coale b aS (5576 4 w0l sbml (Lol S
Vb G5l e 4 by Slalarsel 5 gl

OLolS 3l ppal o jehaiecpay bl atil

I Uniform Competency SIFT

2 Xing and Dai

3 Multi scale Segmentation-based Feature detection
4 watershed

> Minimum Moment of Phase Congruency-Laplacian
6 Harris-Laplace

7 Yu


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UluSan g 5 092 485
ol 5l m sy oyt VL SiaBge
WAl 6 o, Slos AKAZE o KAZE (slagiy 55!
4 (VN e 5 sthas (Ko Absg o
51 asle, T 5l cpau> L MSFD o ,Slee ds i
wé e [YA] Wlasls ), SIFT AKAZE, MSER ale>
s,Slas SIFT Sacog b plésl ;3 MSFD IS 55 5

S Sl s SISy i b agzlse plSn ]
Ol b plewl anile (6,185 slaeym b 4
dslin 55 (V18) o es 5z b oo ki
»» ORB 5 SURF,SIFT,AKAZE (slajlu 55T & Slas
~omb g oYL LOY] Wlaisls sl sl los
-00ls Juol> ORB § SURF lawgs cud 5 ds o280 0 3
5 o33 SURF L awslio L5 SIFT 5 Sk .ol
) Sl 9 cds haulgas o8 AKAZE
oz 3 ,Shas (Vo v ) oLKen o 0ot coulazsls
Sl o 1) el Liws glajle,iST )
IS mls & S oy alidyy g (ouia
Lov] sl s Harris 5l (lasbanwys ases 5 p
SaBE g b ey g (Vo1 ) o lSes 50 LS
CVSLAM) sy olajon obcunbse 5 1oy
Pl Sl Siogi 5 bajle K51 I golass 5 Slos
S, el IS jebas [OF] wlos S oy |, crdge
35 MSER 5L 1 Ll catisls (5 0 0 ,Sos Harris
gy plo p il Slrlrgel b aglye plina
o bl e oo canlice a5 jshailen .cuwlos,S ale
Cogs g g Slapt oSl (owp Holateds e
-y ol ST o Sloe 18] 00y Lolgi ordge o )lse
Sk 5l Cwlaid 513 ) 950 2l
plsl oedleplin oj> ,0 lidod cnl 5l ()l
ksl gl ol s ol Ll ceas F

)J‘)) o l.@@l.i))‘ ).u.u.u m)o ©0dgs QS”M

8 Chien

¢ Schmid

10 Gil

I Visual Simultaneous Localization and Mapping

719

nobas b e olidy, LS plp s oYL
o )‘0)3}).) (S ) G i

3ol 9 5950 Jgo 48,5 plowil Gl -V-¥
g0 P)l9e

il 9 590 4 soasie Bladsd (3l gla L o
o Pl oy 5 Laid slaei,sNl
Tl s oyl [PA 5 £V 68 028 Y] wlasls
Cpogi 5 i slapi,sSl Gl g (V2VA)
S Joe oS blas o2 581 Jolds ¢ gndge 2)l5e
SIFT JAKAZE .(°BRISK) (5,5l pSotins ol
S dele e Al pysXl 5 SURF KAZE
adlplyed (oolel SlaThg g adbols Sl

- . 4 -

5 S byl IRl wlesls J1E b5yl 5,00
AKAZE o Lobie clidlst ol s SIFT YL s luby
S, rizmes Sl 93 nlp ;0 ORB
2L 5l o6l cuale s 4 ORB 4 BRISK
PRRNCYR| RS VR T T SR NSVCSSUR Pt N0
oz oS5 byl e wszlr (710) plons
Slr 1y rdse B)lse glo oy 5 bajlu, 54T 5
S5 bl 5l el sbelysil polad sileaz o
oS 5 AS Wi,y domdd el 4 g oaly &SIl cedisiw
poiona ool s> 4 o Siog g lajl 1551 ¢l
JLisay (s a2 SURF 5 SIFT (slagy,sS1
V) b5 5 o3 0] csls walys
b b SKaeog 5 laslo IS8T glgl jl osiie LS s
S, KT Jol> ol @ axgib [0V] wlas 5 5,
g 06 IMSER 6wl aniy b oang oy

S8 )‘ SURF Ll 0Oy (_g).u..u.: uo)‘5$ C‘)M‘

Tareen and Saleem

Binary Roust Invariant Scalable Keypoints
Accelerated KAZE

Oriented FAST and Rotated BRIEF

Urban and Weinmann

Hajdar and Pusztai

Maximally Stable External Region

N A W o~


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

20 90 (P)lge Slow p (oS (2L BL-Y

395 4 aietl yglad
Gan WS ol whd oty o & jshiles
sl Kol o,Slee awolia (GuBizs pl odes
5ol jslate emdy sl gl j0 omdge
SUGg glojle Kol (ngaes,nd 5 il
polar 3l alaS o o wlflas by g cud Ol
Sblie B,lee W de ey ilonds Jlael annlie
wlolis HOSS Juyl o asls Sapogs 3l eoliull
5 &z pobal Olyedr anlio polai 5l aisd e
aS ST 5 oodle Bun ygal 0gd o0 ol Bun
SNl AL xye 5 b ailgi e b3 ag5
s> e ol Gl ol ulie
2o a5 i slepl po g (S,
et gy Jlpe (MUK 5o 050 ariél
ol odds Lo 00gs Luwas e Coz > e a5

o355 yguad &2 p g

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

)55 ogdleds enltth 5 bl wiin Slzlagel
Sl g g pln 50 S s)lwl i) Sa sl
Sl ot S gimiiz polal (S gl odiz
9 055de Slse 4 azgil (ulply Wl 1y g0
comlr ol ol @l gla by, (S
sl ol oo 5 oy ol bl sl
L sny nolal 5 Gygmin 2z polai b BLI
Sloialy 5 ) 32820 AUy w0og g, 4 g, M
Ot Miboe (Saw i B lp ol
GIANSr e L sas e
QB Sl sladins )> S9mge (slajlo ST
L pleal yo gl oSlee anlio 5 bl @ 5 o0y
ol (g ygmiiiz pglal Sy HOSS Sioys

A doleS aiSls el alie Falau 4y

adol 2 )lse gl o]

Sk Ol
S les

4.42)[: qua.,c 3

S St olaw ol Al
GrShe el ands ol s

G dw pl Sainos aulowesn

i 2 lee bl

w2l Bl (2 )lge.

ieoleiion slebyy 23

A\

i s 8slp g Sgolive U

UC-KAZE+HOSS
UC-SURF+HOSS
—* UC-SIFT+HOSS
UC-PC+HOSS
UC-FAST+HOSS
UC-Harris +HOSS

ol 09y Jo 0 ¥ Sl

Yo


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

005}.‘;‘ L$”5~° Ce.la.w )0 P )45»4.) Mﬂ} O O¢>ge
Sl 5 mwss Sbong Rl slepls 09 o

2olad 31 SS a pgi o938V
59 9290 (yloly ol 4 il pgs al> e cpl o
SoP Rgal 4 (ewsS ng g p9d 9 Jol polal Cax

Sl g prwss gL g Jlosl Jolpo ) Jgur

Sl 298 g R g .
. Sl (130
Sl =il Sl yil RASES
o o ) o8
<) BN - FA A
SAYE SNYE Y e
SAf- S NAT- f o5
- YEY - YEY & o8
¥ X § o5

Jy> sl Sl ol Jile 5 oo
3 e, el cpl o aal ansls S5 g0 s le o
JRESSPVCRUNG SNSRI R
g oo o3laiwl S pled e s

e A 2l oplailieliie (sLaS 5o pled s
S5 2lse B Hsba S e Ll Db BLS o,
bl aies 15 VL (Susdee S
e % 6V olwl g ple p08 Shn 5l
A Cadl e A5l gwaie O gyl
Sl SzS s Shn kS Bl Sl
s ol B! 5l w6l o e ol
5 pbed ke plarsar ()lse ojll 2 Sle L 4l
g oo oalitol ulaio gl

o by eadand ks o )l o jlade (V) aka,
o2ilee slaws STL5,8 ans oo (lid 7 s 4o )le
as)le Lae o lode ol M Lo )lae slass g N adyl
5|2 o] e o 4 s lse olutas b el
Bk 950 ad)le lone

rj:{x::xkjsxij} (V)ala!,
woile o (Sewld gl d(Makl, @lhe Jl>
oalaid S Haiys slaslre o055 S Sl ool
D9 oo dpmilone

\'a

SBE anld ggph w08 o)lil a5 jhailes
QO Sl o‘).o.Q ‘5’..09.4 Q")‘?’c C‘)M‘ Lw L».».AM)LC
il K515l i gmdge 2)lse gl sk
sl ST s PC FAST Harris ,g0 51 Jatus
~od oolictul KAZE o SURF SIFT _ulie 5 Jiies
Selas yo 0 alflas & jgoa bl Kol ol .ol
el 10,5 Sy e g 00l Jlasl pslas
[o]as awelys cslgsy

1S Kl i g P

oA, CSeSs  (Swls oo cwlul ony
3 ple ¢ gl alex 5l ccaaS s aw loiy5e
ssbieas o8 jlre G 1 5Ly IST e gl slere
M glgl ply o asjle Old Gl s
“° JLA.O k_‘;‘)" J..Su;a oolazwl é.i).uoyé‘) 9 kSM"M
SaSay Harris as,le o 094dsS lae 4 le
RIS N IR RS S v A CONUON XY E I | B
e sl (63959 4d)le Gl 5l S lpSy (Sls
D oa oolaiwl gl

B polaieds @5 (B)lse 1 Sl paled L
Joyem (BB Sledbl Zohaw 5l Wb sleaades


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

HOSS ;Sinogs duwloe —F—V

@ Sl e S i (b BLS Jpa jslaieds
Ohed ol 4 Camd g 00ls plas! sy as)le o
Sy gwain JLSls plse aiis 0gd ools
Jlesb 05 gy el plply catls wales
Srolas ;o 75 B)lse & (Lol Lz arass
Ar e elul Wbyt cer DS S
o9y 5l B ol ol (ialEl cwase GBS
LS gisn sliay a5 sl oolaal [¥¥] Vs lastiu
Az VPl v oogaome a5 Soaepdy Sl g
Okl Egerme (Condyp ;3 5 00d el Ceond N
8,55k 50 gl Sgcn ke (lyieds ok (2305
D9 50

oz ) HOSS Siog i auS o sllen
039 logn o5 slo Sinogs (n Saa 9 (njasld
ol gloe p o aw plSsiee So 5l
S o oolil T e saliiogs polie 5l sasas
Qg aS)le a4l &S O jgona
o (Kot ke 5 ol ks SzsS olalid
wilizes Sloz )0 w3y dakss L Loyl 5l plas
2 G dw ol Foie S e 0500 drnlne
Srod polie 5l 65l aSlh ass gls
sbx) [00] FAB-SIFT Sl sl B o e
—opls o)lse 5l aS Lul l g, Gaiow 50 05 s
bl S usdge o lp (anloas solaiul (gl
@wojle plie plpaw gl boazg bosonl
e 1 izl Jyar jslitady o5 o gl i
oo i loys oSy TV o FY asl 5y 4,
Sl pobts &Sol gloray (Ko olaw pglas
Jly a4l JBbs wisd gl peas IS sl

' Standard Method
¥ Local Self Similarity

¥ Adaptive Binning SIFT

Ay

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

¢, =2 w'(n-r’) (Vala
j=1

Wogias)le Swls ol JlaieCi «Y) akal, yo
DBl J ke sl eal ad)S i oy jlade
aolg> VL ple lagsy polie ggemme o5 Conia
St i S olil o jshilea sy
AV Bl Coibse Jlaisl asl iy 3l
PR/
Alse ibie 5l Jis (LL LIS Jga> sl 4
A3 oo L2 5 15, i b gy
00 ol ol Y a0 (5 lee asl s anil
cors Slpea aYe o (B)lse ol (Sl g
olse olaws oY) all, casloas lais wlée
S oo olii ]y Y o4 be e
N, =N*F (V)alal,
9 Ry )d T 2)lse S olaas N (Fakal, 5o
WY olde cuyd @ azg bgodp i Y 0y Fi
3wl 35290 (6] 39 yden Olu i 0sd 0 Ao
30 2y ciiowd o3Il W8 glakais 5 )lse a5 ol
i e L] (sl ol sl
CHleSy @iy Hshiedr ((F) abal) b gillae ol o
b ol 4 ($39)5 ngal (e slas o
dslee ol j2 50 (Blse Slasd 5 ond s
IWARTPES
(Hakl,
N =N |:WS *S, +WC *C, . (L-w, *WC)*nk:l
’ 28, 2C 2,
e 3B e pled polie ggeze Sk (Fakal, jo
2olie oSk Gk Johoo (99,0 laJuSey ol
o5 1 T K Jsbos 13 Sygn e oSl
039 ez We g Ws .Conl K Joho ;5 39250 4]
2 Sale o s G ple g (Swls
wlls |; (Sewls lade oVl a5 (22)lse (Joho

IRRARCEAPES EH PRV



http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

Sas Fles il g oo slo,blis slass ("RMSE)
Bl slap oS (bl oelel slajlne
ol Cerl Pl a8 )T 18 auslie 950 Wi
Slo)al b bls)l jo oy jeba pd)lS5 &5
"o e (0) alal) Bilhae 5 035 (r29e B)lse
B a3 el 1 S o e il oy
IS Bllse S 5l el O)le w0sd o arulne
hite asd cliial Ul JS sl 4 iy
Ole (gwain bLI| ol woads 1,5 (2 )lse (s
"o 9ln B30 S5 bl sl esliiull cpgai i
ST S pigal )0 Al ;8 a5 D90 (o Oeb
o poai & 535 59p (gwiie ol eslinall
3leead Jaise as)le alold 31000 o0 Jaie ol
e S5l el pgal jo asile g pSusy
Olsreas Jla5 050 db e Ciax w0 eI Willulos
GRS 5 Ned oo DLl el IS (5 )lse
Il g Bl e S Dl
S0 @Yl sl ekl 5 nle (e
5 Sirog drlme e alae plo 4 azil
-4 GloFil b ighoe e b BLS plox]
5 Lblie J5 » e la,blie Cos sl
2 e gl Cow lasay Coxo L
sy ool olidl 5 o (sla,blis foaze
ools i (A) b () Lag, o lalxe plos slilono

] 00

N

C

“min(N_,N,)

rate

B)akl,

N
recall = —= (F)akal,
N

C

N
precision = —==% (V)akal,

totall

¥ Precision

3 Root Mean Square Error
¥ Recall

v

Sl ol sales wlde 5l Jatue ol Kooy
30 doe golilogs polie 5l eolaiul a5 04, 0
Ly Sl Olays poal Glr 4 Gl Sl
Sleti 9 ny 2l 0 YL ek GlolS
Onzred il Al S Ol e e
odezn (S agdly Sl plp 5 65l egdle
el 925 4 G (e Slalrgel ple g el
23,5 o2l

[00] L @lae wdsl labloe wa al>ye o
A8 58,8 Lk o by ol alold jLire Sl eolasl
sskal o Lol 5l isd e (uend (69,84 e
blas S5 olass 4y ciog (o28ly pglay coolatnl )90
Ja sleyially 0yl jaliieds 3o fwws JpuS
Fas 5l Gaass ol o bl 5L 0 50 owaie
ser) 41.7-).9 o rb.n); oolaiuwl 9_.5)5)4 ‘SAM
bos 4 S blas lgiear ooioyglp sla bl
Sz oled sl Culedp 035 o0 (Brre (pwiin
Vol S Glecds oS bl dapi 68l g jolas
e e glba,blie flee @il Sy
g 00l (gilwooly Alis Bansg bawg b, sl
g8 (Kl w2555 sl LS 0590 sl el
loats wudais [V+ 98] @il Kooy 4

Sy g gl -¥F

(328 pl odes Buad (puion Olbuusy mlae
Ao g0 Bl sl KT o Slae 5]
“op el (Glojlgale (6 guiniiz pslal o g
ol podrdy ndge (2)lse (slolu, 8ol 5 Sles «jslate
Ol eolaiwl b pbsl polas o HOSS Savoss
b_»lS.ouso 3 YCA o« \‘5 )J\.\J)‘)S) ‘Swl.m‘)Lum

' Repeatability


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

w39 0,55 (Sl Lawd Gligren a5 sl
A wgSte (6 S > Gl o gl ls Boee
ol 5l sl pglas a5 005 o alaxdle
Sz wog Jl)s5 n (oo (Soendl) 5 gwiin
o opdle bl slapiy 55l o Shas 45 sl
Juizl gl pln ) g Glite ol
Jlesl 51 shaiarands 0,5 515 (w0 9590 cilizee
ETSE I NUENCS S S SR g
Szl uglad S5y 2 g g SR waSe
sl 005 0033 59

90 sl ST (b5, -Y-F

o 3,Shae 3 al 5 s o8l a5 shiles
aw g PC 3 FAST Harris o)l,g0 5| Jates jlo Kl
5 SIFT s KAZE SURF ol 5l it jlo (5T
2 xS JA @bl 29 gz pgla
Shels o 5o dagly)l (silwaz LSy jslaieay lol
el oy ol (B)le Sl oas YO+ gl
2ilee el I el (Byre SSeS
olde g O slad o cwlie @iy b (roge
A delgs Gl

wlad ;o whide jl Jitns (B)lse @i (HJSS o
az g5l .l ol ooly ylid polal Cax gl wlide
oo b bl o 5 opls glad asil o
ol a5 09l co cdalin (wl Glasl as)le
b o)lse bl a4y pladl bone «olyiSy Sl
Cawlodges dawgio wlide

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

Makl,

correct

Slaal «(5 23,155 25 a4y Ne g Nr NL Rrare a5
Pilos 5 Cwly 5 G kel 0 g Bl
S y34 Oi 5 Nootl Neorrect (eizros ol iy 1S5
oo bl gla,blite JS o sla,blie slass
o ol 1 ith glal> Glie g i)l by
5 SO Glyme YL Sk azse s
azpm g SV o blite Glulis o o%,0Sl Col
Foly SLsl i g SV 3L VL oo
3ol g 00y Secds Sl RMSE Loy wales
S a ey sl bl glacir glalr Gl
5 MATLAB 2020b Laxs ;5 o ol soled ol
(Core i7, CPU 2.2 GH, RAM  &lasics b s
eslazd F ol 8.0 GB)

ooliwl 0,90 (saools —V-F

Sz Jolds gyt Badod (0 colaiwl 5,90 (slaosls
oals Hlas (V)UKo jo oS 009y (slojlonle pgas o>
Lngow L .109.:).9 Jj‘ )39‘44 Mﬂ} lods
S 5 05319 as 0092 YCAM:)‘.)‘) 5\;’;\....4\.\.2.]
Sygimrir pelal (Soegl, (Sl
Wl P RE Cuzr g elde LS
).u )aata.: w‘ slodds d}‘f\‘w SV\M
-Q)dg )‘ “5{.;.)1&5.10‘) be& S| » 05)'{5-
Cax Coledye Wby Oglee Sl SIS
6L&>J¢Lx Lol oUW &, aQ .]ayfo P)L?{> Pgad
ol s (o3 Ggolemsy8 ) 05U b

' LandSat
¥ RadarSat
¥ Sentinell

 Sentinel2


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

2025-07-04 ]

.ac.ron

kntu

igi

[ Downloaded from

20.1001.1.20089635.1401.10.2.4.0]

[ DOR

10.52547/jgit.10.2.63 ]

[ DOI

)982 J G030 b lge (5l jluSET 3 jSlac b

UlySos g 5292

=Y Fiaw) pgo

() ()
(g ‘ (CM)OB—GM.\.U) Jg‘ Pgad w (A coolasw! 0990 (5 )G IS )JSLAJQJJ." ‘"JS\J)

(308090695 (Shubuizr yolad) p ke p.gad Cuder (8 (¥ Joastiow—) Joatiow) pgaw 33 guai Suder (g (¥ Jiwstows

Vo


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

(b) ()
Raicds 10 UC-SIFT g UC-KAZE UC-SURF ()l i 55 4 :(g) U () ). oliio 5Lad 53 59215 (25lee auje :F JSCio
UC-SURF _,lge o 5 1:(2) U (5) .p93 yguaicuinr 53 UC-SIFT g UC-KAZE UC-SURF _p,lge s 5 1 :(5) G (3) . J 9!
ook pyaicds ;5 UC-SIFT g UC-KAZE UC-SURF _p,lse s yi &1 :(b) b (p) -pamw 3 guaicai 43 UC-SIFT 3 UC-KAZE

s s Sglite Glalrsel 5l eab leel gy dilixe Uojlse e sy (A)JSE b @)UKE o
Sy (Sl o oSl )l )93 (S fegdl, g5 9 Sl Sy jpa> 3 pglal i (sl
(ol g gl pel adyl olse oled sy el b oy i plez A L (1) Jgaz gillas
o] 00)3] p.b‘).ﬁ ‘5-JL~¢ ‘51&4: 31 )L»S o ).\3LAJ L)"‘ dS.o..g“ ‘@.C)‘;.C as Oj.w‘:o sualive

?ilee () UC-SURF  ,lge :(x) UC-SIFT (p,lge (Al ) Jgl pguaicis glp Ko glad o p,lee 9595 :0 b
UC-PC _p,lgs :(;) UC-FAST :(3) UC-Harris _p lgs :(s) UC-KAZE

\'A4


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

)982 J G030 b lge (5l jluSET 3 jSlac b

UlBas g 5 092 H5s

ué)‘,.c () JUC-SURF ub)‘,.c (<) UC-SIFT ‘_,é)b.: (A )pgd i guai i (gl ol&o slad yo &)‘9“ FIBL FUss
UC-PC _,lsc :(y) UC-FAST :(3) UC-Harris o ,lgc :(3) UC-KAZE

?ilee () UC-SURF ;e :(<) UC-SIFT (p,lge (Al )epgun y guai il (ol ()80 (sLad jo (o)lac &ujai -V SIS
UC-PC _p,lgs :(;) UC-FAST :(3) UC-Harris _p lge :(s) UC-KAZE

UC-PC _p,lgs :(;) JUC-FAST :(3) UC-Harris _p,lgs :(s) UC-KAZE

shass Sl ol @l a0 2)lse sk bl nobas 5l plaS 5o 3 (x5 (B)lse gl Sl 5l
Cawloads ools i (V) USS )0 o sla bl s Sy dwlxe 4 oy @wllas jgbay

\A%


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0]

[ DOI: 10.52547/jgit.10.2.63 ]

Yo
E v ——KAZE
3 o —e—SURF
Fy
9 ) SIFT
i 5 PC
. ®—e——9—0—0 —O—FAST
). .Y LY. Harric
»¢ gobw
(<)

V.

{

WL_;LQ,BLL‘QMM'
“ - o >

\ Y. Ay
P Tobw
(o)

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

—“ -

oo sy Lo slows
—

V4

) Y- ¥
PP Tobw
(N
: Yo
§ s
2 ae.
o
P ..
Y Y.
s) Voo
) Y- Y
Ry Tobw
@

RyACEz (T) p9d pypaicda (9) Jyl paai o (W) g Jlgte golw jpao 50 guoms o blie sluss A S
Pk ppaicaz (9) pauw

Slrys b e 6N 5 ny Alise ol plp
axiyd s ) 5 68 polal Ol S
30 G e by blis slass zl5el 4 ;08
5,Skas andl .ceul o5g SURF o SIFT L avslie
2l 45 4ls KAZE | oS 23l SURF LISl
ad) e oz slaild YL s b 5l (A6
W b3t Sld s g w50 ol 09y

Lol (S yiegaoly
Caz 50 whide 3 it slajle Ko o Slee wig,
b el (8 o aylie Loy 55 pgus 5 pgo pslad
ol ol Sastegsl, Sl S a5 Bglis oyl
gl el mls rlple wog S pglas
Sbamen Ll ol 5005 oy lamb e

VA

Gl 55T oSl w05 o ounlive a5 slulan
axlye CnSs L LS gl pgal Cudx yo slabais
ook S 51 pelar cpl 1oy ol oad
il 5T @8ly yo wis Hloy55 5 ez b8
-t g e slad il eslitull elide 5l Jiiese
pldloasie sla plide ;o Gl slociiog s5le
3 odges Spgal plee glaldle gl @
ojladl Wl oS Ll 5l (glabii (glajle, 5T a5_Jl
2 Sl (rdge 2B)lse panis 4 B g
e Lo ST s 5l (s sl iz
wdye il a5 jehailean coolital )50 elsie ;|
e e slad coale Joay KAZE 5l ISo]
3 @97 L QU5 (o e (Sl gla Sloe


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

S By omen .l glahai slajle, K]
o512 sl 55l KAZE 3 SURF L dylis ) SIFT
Slal adichai g oad obml (s (ulde (slad
Sledbl g bad YL slagliSgl 4 sl b yiga
S Cds a5 wols I8 ebuidless 1) cwain
SSe cds IS b 4wl oo )5 lay els
aS oog pody oy KAZE 5 SURF (slaslu ISl
2o b glad gl 5l S
oolie 5Lad 5 SURF jLu ol )0 (slacaa sla yild
ool Bl gl Slee 5 e syl
lidg, OS] (e Gl zohaw il ;o KAZE
(Omed el polal cwdis sl lSle Las
Er bl 5 Gl o a5 29d e cunlie
Srans 8lee &S glajle Kol (53,185
6l pac 3 Sl alls ol sl YL cslazsls
Seegdly odazmn 698l 5 g sk plp 5o JSB
P19 3l Sl Az ) w03g (6 jgemimiiz gl
o ol 5255 5 bl e s gl
oy Splive crge g S (B)lse pled Gl
S etyde alply sdee Lol Sy
b eyt plulid 6568 e la bl VU
Harris (sla3lu, ST (ogas ;5 0% jsbas allee
ol Wb &S elilen sl golo SIFT
odighpy loild p (e el slad 5l ool
cony lagliSyl o olul s g (regS il wiils
SleMbl hndi g gy (B)lse pled (Rl el
slabisilo Kol an sl Sloyr g wiie
@ 0B wlae 5l PMatwl sas pogdle 55 Harris
Sl (b e Slpki g ngs zolae b ablis
sl SIS psbay (ulple e pgaicir Gl
s eloyiell oles i 1 UC-KAZE+HOSS
~dr ple g §ygmimsiz polad 2L BLS jshaiea
odezmny Slpesd ple 5 Wl gl 5l a5 sl
Bedise iy WNI3y55 n wdin 5 (S yeml,
5 s ol serlcniye 5 SLae 85 o

A

ok b ablie )0 VL oIy 5l KAZE LIS
ol & Ll Sl Geizmen el Jloye5 g il
oo 5 Simb Sz g lde WSl polas
@ B s labat glajl Kol wogy 1o 95 5 (S
ol Ol I slesgy oadge B)lse aras
o Vb s hul FAST oo oIl il ST
SV ol 3 plizen Jl ol eleztls
o blie ololis 4 ol glabais (gl 15T o5
G ez neal Sdr pgad ;o wlesgs S
gy 5V sl bl olaws Slolid ) Sl mls
o by & ol ol el KAZE Lo 53]
Wiloads 351 (S LS ad slaasl jo Lol coniomiw
AU 5 9 009 woSae boee (6,uS> Sl 0 6lylo
Ol s JSoul (S15 595 9l )Mol gl
wzge g odighes layls 5l eslatl
S G5 il gy Sudl
AL 51 SURF 5 KAZE > (pl b 00,8 cwain
SV 5l 2 01 ol ol o5 a2 ¥l
Slavz slo ks (cm Ol 9,0 00T py LS g5
29 gobe 9 Seiepsly goite SLST pln o
N e B B T 0] D RS FOWE RV S Lo
5| 6ol 0 SIFT 4 FAST (glakais Lo 1501 o Shee
Sl QTSI S ol (al 09 o0 lS” (53255 sl
2 blye pglal Uy pgaicaz (pl o S
slahi o Kol ual wlie OB 0939 & g0
b 6N s ng gshe L (2954 FAST
GYL Cey @ azgi b 00,8 ablie (S esol,
sinlys SIFT L dnlie o (6, bl o Slaslns

..}9..)
sllas plo 5l Jols bl «(8) U (V) glas o
Slrl olad cople 4y azgi b ol ol S5 505
Lol 255 o0 csalive (Sl sla oolii o2 E9rae o3
Loyl ple 5l Job s IS sba
S Cds )b glgen mmo sl ,blissloss
YL S psbar wlidie 1 i (slajlo s


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

2 @Y pled s gl calide Dl o o 31 e oy oSl plo o Shes (e (IS5 5ok
Slrys g (Soyenl) bt e Sl plo g g 3 Jise Siog aSly o aidy HSa Lo, ST

(S yl0ly= i) Jol pgad bz (2551 Gloslene 5 Jolo gulis ¥ Jgua

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

SISl 3195 slnocdl ol Rypiai - .
i . Yf S NAF Y oFA o) Lol was™ .
Y)Y TY$ Y0 YY) YY) YY)V YY P UC-KAZE+HOSS
Y)Y Yy Yy YA YA \EA YY) UC-SURF+HOSS
YAA \eh TAA YAS TAA YAY YA ¥ UC-SIFT+HOSS | 31,55
YAA Y4,y Y4,y YAA TeA Y0 \BY2 UC-PC+HOSS " s
YA Y 10 YA VA YV YO UC-FAST+HOSS
vy \af YA \a¥' YO YA A UC-Harris+ HOSS
N N V0 V0 Y VA Y. UC-KAZE+HOSS
N 0 VA Y Yy ¥ Y. UC-SURF+HOSS
<A A \hs V0 UC-SIFT+HOSS | _lss5L,
UC-PC+ HOSS (%)
UC-FAST+HOSS
UC-Harris+ HOSS
VO VA Y. VA \n ¥ i< UC-KAZE+HOSS
VO VA Y. \i' £ YA Yy UC-SURF+HOSS
) VY A Y UC-SIFT+HOSS | cimow
UC-PC+ HOSS (%)
UC-FAST+HOSS
UC-Harris + HOSS
VY \hs \YY \ YO V¥4 \ YV \YE UC-KAZE+HOSS
\Ras \FY \Fe s Y0 VYV \hs UC-SURF+HOSS | =22
~ ~ ~ \Y VY \E- X3 UC-SIFT+HOSS | ‘<=
~ ~ ~ ~ ~ ~ ~ UC-PC+HOsS | ‘RMSE
= ~ ~ ~ ~ ~ ~ UC-FAST+HOSS | (JwSe2)
~ ~ ~ ~ ~ ~ ~ UC-Harris + HOSS
\Y VY VY VY 14 Y Y UC-KAZE+HOSS
q 1Y Y VY VY V4 Y UC-SURF+HOSS |  slass
q \. V0 \& UC-SIFT+HOSS | la bl
UC-PC+HOSS | zuzeo (5
UC-FAST+HOSS #)
UC-Harris + HOSS
Ao



http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge Lng_jLwJIS.;i':T > Sdoe (bl

UlBas g 5 092 H5s

(¥ i) Jiasiw) 9y gl S b3yl syl 3 ol gl ¥ Jous

Sl 3290 sLrod] ol Fgeai L -
395l Jbxe
o ¥ o YF VAF . \YF pofA o) kol
Y8 YoA YO ¥ Y& f Y& YV, YVNY UC-KAZE+HOSS
Y40 YA YA Y VA YAN YAN UC-SURF+HOSS
YVY Y&A YAD Y YA YAA Y4 UC-SIFT+HOSS | i |55
\idd TV TV YAD VA YAA YAS UC-PC+HOSS s
YAN Y4,y YAY Y4y YaA Y4, Ya) UC-FAST+HOSS
YV$ YAY YAY YAN YA YAA Y4, UC-Harris+ HOSS
VA VA Yy AN YA UC-KAZE+HOSS
N Y Y, A3 UC-SURF+HOSS
A A UC-SIFT+HOSS | _iys3L,
UC-PC+ HOSS (%)
N \)) UC-FAST+HOSS
<A <A UC-Harris+ HOSS
YA T \i2 o o UC-KAZE+HOSS
\A YA A\ AN UC-SURF+HOSS
VY WY UC-SIFT+HOSS | cooew
UC-PC+ HOSS (%)
VA VA UC-FAST+HOSS
\F UC-Harris + HOSS
~ ~ \FY YO \Y- Y- R4 UC-KAZE+HOSS
~ ~ ~ N V¥4 ¥4 \YY UC-SURF+HOSS | <3
~ ~ ~ ~ ~ VY N\ F UC-SIFT+HOSS | <%
~ ~ ~ ~ ~ ~ ~ UC-PC+ HOSS | RMSE
~ ~ ~ ~ ~ \YY UC-FAST+HOSS | ( J.S.)
~ ~ ~ ~ ~ & \YY UC-Harris + HOSS
\& YA A AT vy UC-KAZE+HOSS
1) VY Y- Yy UC-SURF+HOSS |  slass
q 1 UC-SIFT+HOSS | la bl
UC-PC+ HOSS | o (¢
N N UC-FAST+HOSS #)
A q UC-Harris + HOSS
Al



http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

(V Joioaws—) i) pow yguai <z (2551 sl yiol )y 51 Jool> gl 1 F Jgue

ISl 3199 slenacdl g s y
o o ¥F IAF AYF Y T B aatied s
Y- Yo,y Yo YoM Yay vy 1) UC-KAZE-+HOSS
Yaf YVF Yo Y45 Yo+ | Y4-| YAR | UC-SURF+HOSS
YA YV)) YAF YV YAY | Yas|  va) UC-SIFT+HOSS | i |5
Yoo Y5 ¥\ Y ¥ 1A Yo 1)) UC-PC+HOSS | (1) s
vy YEy¥ Yy vy ¥f.  |YY¥| TYF | UC-FAST+HOSS
Yor Yoy Yoo Yoo ¥Y¥ ™| Y-V | UC-Harris+ HOSS
Yy 5 o £ A AY Ve, W, UC-KAZE+HOSS
Y ¥ Y0 v I fA £ Y0 UC-SURF+HOSS
Y ¥ YA Y0 Yy Yy YA r UCSIFT+HOSS | jos
A Y Y V5 Yy Y UC-PC+HOSS | (%)
Y V5 Y YA ) UC-FAST+HOSS
<A <A Y Yy UC-Harris+ HOSS
5 V) VY AY a5 Wil v UC-KAZE+HOSS
v 80 £V Yy v, AA \-¥ | UC-SURF+HOSS
YA ) Yy YA Yy Y- Y UC-SIFT+HOSS | oo
¥ Y Y- Y ¥ Yy Yf UC-PC+HOSS | (%)
Y, YA r £ ¥V UC-FAST+HOSS
VY \ ¥ YA ¥ ¥V UC-Harris + HOSS
VY \ Y8 VY- \YY VY- \ Y- Ra UC-KAZE-+HOSS
\YY VYA VY- \YY \YF V)Y VY. UC-SURF+HOSS R
\YY \YY VY- VYA VYA \YF YO UC-SIFT+HOSS | . s
~ 1,00 VA Y VY EY ] VEY UC-PC+HOSS | RMSE
~ ~ \¥5 VY WY are | e UC-FAST+HOSS | (JuSs)
~ ~ V.4 V¥e VY- \ YO VYA UC-Harris + HOSS
vy ) oy Yy AD V.94 \Y- UC-KAZE+HOSS
Yo ¥ ff [N O l4% \id UC-SURF+HOSS sloss
Yy \id Yo Yo \id ' £y UC-SIFT+HOSS ch).]o'L::..o
V. \0 WY A Ye YV UC-PC+HOSS | oo (s
\$ A ¥ v vs UC-FAST+HOSS | @)
q A R Yo \td UC-Harris + HOSS
AP



http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge Lng_jLleS.;i':T > Sdoe (bl

UlBas g 5 092 H5s

Pk pgal cd b5l s yelyly 5l Jols gl 8 Jgus

S5l 3298 slamacd Rypiai y
hy V¥ s NA¥ \YE o FA o Lol aaiad sese
9, V0 V0,0 YAA TYF YAY £Y 2 UC-KAZE+HOSS
VY. N q,. Y. Y V¥ \RY4 UC-SURF+HOSS
0 £,0 7 YV Y Ya,) Y. YAY UC-SIFT+HOSS | iS5
£ V0 o YASO Yoy YO0 1A UC-PC+HOSS s
Y. Y. V0 YEY Y#A YV,Y \ATA) UC-FAST+HOSS
-0 \. Yy Y&V YYA vF \Ar'd UC-Harris+ HOSS
i Vo f YYf \Ah UC-KAZE+HOSS
v ¥ vY YY)V Yy, UC-SURF+HOSS
V0 Ty V2 ¥ Yoy UC-SIFT+HOSS | Recall
A N Ve d YYE UC-PC+ HOSS (%)
- f -0 VYA YV,Y UC-FAST+HOSS
. En V¥ AR UC-Harris+ HOSS
‘Al VA o) \AI\ UC-KAZE+HOSS
A A \it YYA UC-SURF+HOSS
\A AN V8. YA UC-SIFT+HOSS | s
¥4 <A V£ F R UC-PC+ HOSS (%)
V0 VA YN \A\1 UC-FAST+HOSS
- f \Y, YvAa UC-Harris + HOSS
~ ~ ~ VY Y -4 - AY UC-KAZE+HOSS
~ ~ ~ \YY \Nlg Y k! UC-SURF+HOSS | céos
~ ~ ~ VP VN0 A N UC-SIFT+HOSS | e
~ ~ ~ WY \ Y BN Ve UC-PC+HOSS | RMSE
~ ~ ~ VYO Vo f VoA < AY UC-FAST+HOSS | (Jws2)
~ ~ ~ ~ Af VAA < A0 UC-Harris + HOSS
i VA frY 12N UC-KAZE+HOSS
YA e Yvs YA UC-SURF+HOSS |  sloss
1) Yo yva vay UC-SIFT+HOSS | s, blie
Y Y 1Y TEE UC-PC+ HOSS | e (5
s o \PY 1A UC-FAST+HOSS #)
\ INg YYY UC-Harris + HOSS

L oawlie o gl Jlae guoye VY il
g ol a8lol 1ygi a8 b aS (i SIFT o2 ,65]
Siod )y Hlen ¢SS yega0ly g (gwaie YL S

AP

LS 5 Shoe 3940 «(B) B (V) Jolozr 4 azgi L
sanline JB redy 4 (soloiinn (bo, 3l eslaiull
> 0 g pylez peal Cax o Jle lp
sols o Ble YOF (il b s sl e



http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

UC- oyl s mls O Se o
ools lis poles cdn> eles s KAZE+HOSS

S0 Slelbl (5,9l | waigo — pole oy b

10 Yliwwli @ pg> 6 losh @ P> Jlw

Slp GBS oo (o5 Gl el S egmme
oly ng Sglite ol jea> 0 Ko polal

099 RepaCde () Jgl pyaicds (). o)k o6 y9a2 )0 guono b bl g par (i led e o
pile ppaicds () pom gl ()

ol opl caslaals 1) o Sles oy i o Sl M
B glass glols YU g)lul 5l (S 5
by 6ol g nei ply 0 SURF gy aiid,
el bz 5 Gygeiiz palal (Suyesdl,
oo 1 Jie slajlo S B gba isen
glabis slajle, Kol L awlio jo g o,Sles
Jdo 4 ol paal Chx 0 pp opl il
Ol 50 Dy Fugume wxgi BB ulbe M
Gt 3, Shos FAST o o)l slabais gl Lo o]
sl li,S i polie 3l eolaiul aSl > caxsle
I ol us5 e 5o o lul ialsdl el cgspls
aly> (S egoly slagsl 4 xS (Sl
pios 65 5 bocwl S5 4 e el
3 et ool gl 4 cSleS, Sl
5 ool slad )3 orlio (ST 5 el ol ST
Jya>  jshieay Guizmes o8 ol Gl
2 g 2)lse gl lyse 5l Jhie oL ,BLS
;s il plasl ol cuzr Jsl poal i
Sl el Gl e DB s ol

Gl yiSo3l  ne HOSS (Sitogs ! opan]

A¥E

& S Ao =0
3l 5T 0 Shae 23yl (smy 2 B 0l 50
L ﬁLéé‘ o Harris ¢ FAST PC SIFT KAZE SURF
Wby g plp o (SIS (Kl 06Nl
Sogmiwiiz (8ly polai I gshaiecnay o
S-S VI SR Lo B FILSSWRPTLIWN K SR IWR ol
@ Sl g G 0id osliinl (b pga
2% 9 LBl pglal cax o bl nsla
-09olem (588 pgal Shx )0 (5,85 el & (yewsS
svbedy oS 03l lgie zshe o e
s b bl 01 sled jblie o)lse oluliss
HOSS  ulie I Jato Sacogi 5l (glaidl arwg
KAZE Lo,8al 550 5l S mls waias slesl
5 Szl pel polal cdr oled Gl
obde slad 85 azml g e el Aibois
SIKAZE (5,0 (Sl glo Slos ) (e oS 508
b Sl el ng pln o @Y Gl Sk
SreS e 4 ) bad g pwsis Sledbl ¢ S0
L SURF Lo, ISl o 51 e 020 o )8 glaidlcss


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (U Yyl

UlBas g 5 092 H5s

Silaed bYs @ b (ob,bls anlp coblse 13
(B35 5 5l Sl Xosi (65,4 aSL 0o
Ceslasls gliway uds

[1] Y. Ye, L. Bruzzone, J. Shan, F. Bovolo, and
Q. Zhu, "Fast and robust matching for
multimodal  remote  sensing  image
registration,” IEEE Transactions on
Geoscience and Remote Sensing, vol. 57,
no. 11, pp. 9059-9070, 2019.

[2] C. F. Nunes and F. L. Padua, "A local
feature descriptor based on log-Gabor
filters for  keypoint  matching in
multispectral images,” IEEE Geoscience
and Remote Sensing Letters, vol. 14, no. 10,
pp. 1850-1854, 2017.

[3] X. Jiang, J. Ma, G. Xiao, Z. Shao, and X.
Guo, "A review of multimodal image
matching: Methods and applications,”
Information Fusion, 2021.

[4] J. Ma, X. Jiang, A. Fan, J. Jiang, and J.
Yan, "Image matching from handcrafted to
deep features: A survey," International
Journal of Computer Vision, vol. 129, no.
1, pp. 23-79, 2021.

[5] A. Sedaghat and N. Mohammadi, "Uniform
competency-based local feature extraction
for remote sensing images,” ISPRS Journal
of Photogrammetry and Remote Sensing,
vol. 135, pp. 142-157, 2018.

[6] Y. Ye, J. Shan, S. Hao, L. Bruzzone, and Y.
Qin, "A local phase based invariant feature
for remote sensing image matching," ISPRS
Journal of Photogrammetry and Remote
Sensing, vol. 142, pp. 205-221, 2018.

[7] S. Paul and U. C. Pati, "A comprehensive
review on remote sensing image
registration,” International Journal of
Remote Sensing, vol. 42, no. 14, pp. 5400-
5436, 2021.

[8] J. Li, Q. Hu, and M. Ai, "RIFT: Multi-
modal image matching based on radiation-
variation insensitive feature transform,"

AD

oo asd olml g (e (alidogs e
20 @Y Sl Ik g3 a5 eos (g ST
Oy b sl by, oS
Ll 510555 5 (g ygmimriz pglal Gl (6 S

&=y
IEEE Transactions on Image Processing,
vol. 29, pp. 3296-3310, 2019.

[9] Q. Yu, D.Ni, Y. Jiang, Y. Yan, J. An,and T.
Sun, "Universal SAR and optical image
registration via a novel SIFT framework
based on nonlinear diffusion and a polar
spatial-frequency  descriptor,”  ISPRS
Journal of Photogrammetry and Remote
Sensing, vol. 171, pp. 1-17, 2021.

[10] D. Marcos, R. Hamid, and D. Tuia,
"Geospatial correspondences for
multimodal registration,” in Proceedings of
the IEEE Conference on Computer Vision
and Pattern Recognition, 2016, pp. 5091-
5100.

[11]W.-L. Du, Y. Zhou, J. Zhao, and X. Tian,
"K-means clustering guided generative
adversarial networks for SAR-optical
image matching," IEEE Access, vol. 8, pp.
217554-217572, 2020.

[12]J. Ma, J. Zhao, Y. Ma, and J. Tian, "Non-
rigid visible and infrared face registration
via regularized Gaussian fields criterion,"”
Pattern Recognition, vol. 48, no. 3, pp. 772-
784, 2015.

[13]X. Liu, J.-B. Li, and J.-S. Pan, "Feature
point matching based on distinct
wavelength phase congruency and log-
gabor filters in infrared and visible
images,” Sensors, vol. 19, no. 19, p. 4244,
2019.

[14] G. Lehureau, F. Tupin, C. Tison, G. Oller,
and D. Petit, "Registration of metric
resolution SAR and optical images in urban
areas,” in 7th European Conference on
Synthetic Aperture Radar, 2008: VDE, pp.
1-4.

[15]X. Xu, X. Li, X. Liu, H. Shen, and Q. Shi,
"Multimodal registration of remotely


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

sensed  images based on Jeffrey’s
divergence,” ISPRS journal of
photogrammetry and remote sensing, vol.
122, pp. 97-115, 2016.

[16]D. Loeckx, P. Slagmolen, F. Maes, D.
Vandermeulen, and P. Suetens, "Nonrigid
image registration using conditional
mutual information," IEEE transactions on
medical imaging, vol. 29, no. 1, pp. 19-29,
20009.

[17]J. Luo and E. E. Konofagou, "A fast
normalized cross-correlation calculation
method for motion estimation,” IEEE
transactions on ultrasonics, ferroelectrics,
and frequency control, vol. 57, no. 6, pp.
1347-1357, 2010.

[18]Y. Ye and J. Shan, "A local descriptor
based registration method for multispectral
remote sensing images with non-linear
intensity differences,” ISPRS Journal of
Photogrammetry and Remote Sensing, vol.
90, pp. 83-95, 2014.

[19]T. Tuytelaars and K. Mikolajczyk, Local
invariant feature detectors: a survey. Now
Publishers Inc, 2008.

[20]JA. Sedaghat and N. Mohammadi,
"lllumination-Robust remote sensing image
matching based on oriented self-similarity,"
ISPRS Journal of Photogrammetry and
Remote Sensing, vol. 153, pp. 21-35, 2019.

[21] C. G. Harris and M. Stephens, "A
combined corner and edge detector,"” 1988:
Citeseer.

[22]T. Lindeberg, "Image matching using
generalized scale-space interest points,"”
Journal of mathematical Imaging and
Vision, vol. 52, no. 1, pp. 3-36, 2015.

[23] P. Kovesi, "Phase congruency detects
corners and edges,” in The australian
pattern recognition society conference:
DICTA, 2003, vol. 2003.

[24]F. Mokhtarian and R. Suomela, "Robust
image corner detection through curvature
scale space," IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol. 20,
no. 12, pp. 1376-1381, 1998.

A

S0 Olelbl (5,98 uwdago — ole oy puis

10| yliuuls @ pgs 8 ,lasis @ pad Jlw

[25]J. Fan, Y. Wu, M. Li, W. Liang, and Y. Cao,
"SAR and optical image registration using
nonlinear diffusion and phase congruency
structural descriptor,”" IEEE Transactions
on Geoscience and Remote Sensing, vol.
56, no. 9, pp. 5368-5379, 2018.

[26]E. Rosten, R. Porter, and T. Drummond,
"Faster and better: A machine learning
approach to corner detection,” IEEE
transactions on pattern analysis and
machine intelligence, vol. 32, no. 1, pp.
105-119, 2008.

[27]S. M. Smith and J. M. Brady, "SUSAN—a
new approach to low level image
processing," International journal of
computer vision, vol. 23, no. 1, pp. 45-78,
1997.

[28]B. Zhao, T. Xu, Y. Chen, T. Li, and X. Sun,
"Automatic and Robust Infrared-Visible
Image Sequence Registration via Spatio-
Temporal Association," Sensors, vol. 19,
no. 5, p. 997, 2019.

[29] X. Zhang, Q. Hu, M. Ai, and X. Ren, "A
Multitemporal UAV Images Registration
Approach Using Phase Congruency,” in
2018 26th International Conference on
Geoinformatics, 2018: IEEE, pp. 1-6.

[30] J. Aldana-luit, D. Mishkin, O. Chum, and
J. Matas, "In the saddle: chasing fast and
repeatable features,” in 2016 23rd
International Conference on Pattern
Recognition (ICPR), 2016: IEEE, pp. 675-
680.

[31]F. Dellinger, J. Delon, Y. Gousseau, J.
Michel, and F. Tupin, "SAR-SIFT: a SIFT-
like algorithm for SAR images,” IEEE
Transactions on Geoscience and Remote
Sensing, vol. 53, no. 1, pp. 453-466, 2014.

[32]Y. Xiang, R. Tao, F. Wang, H. You, and B.
Han, "Automatic Registration of Optical
and SAR Images Via Improved Phase
Congruency Model," IEEE Journal of
Selected  Topics in  Applied Earth
Observations and Remote Sensing, vol. 13,
pp. 5847-5861, 2020.

[33]D. G. Lowe, "Distinctive image features


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

ceeJgua> > 090 o ylge LgL:b_jLleS.ibT > ,Sdoe (Ul

UlBas g 509> J5s

from scale-invariant keypoints,"
International journal of computer vision,
vol. 60, no. 2, pp. 91-110, 2004.

[34] H. Bay, T. Tuytelaars, and L. V. Gool,
"Surf: Speeded up robust features,” in
European conference on computer vision,
2006: Springer, pp. 404-417.

[35] M. Agrawal, K. Konolige, and M. R. Blas,
"Censure: Center surround extremas for
realtime feature detection and matching,”
in European Conference on Computer
Vision, 2008: Springer, pp. 102-115.

[36] P. F. Alcantarilla, A. Bartoli, and A. J.
Davison, "KAZE features," in European
Conference on Computer Vision, 2012:
Springer, pp. 214-227.

[37]L. Xing and W. Dai, "A local feature
extraction method for UAV-based image
registration based on virtual line
descriptors,” Signal, Image and Video
Processing, vol. 15, no. 4, pp. 705-713,
2021.

[38]A. Mustafa, H. Kim, and A. Hilton, "MSFD:
Multi-scale segmentation-based feature
detection  for  wide-baseline  scene
reconstruction,” IEEE Transactions on
Image Processing, vol. 28, no. 3, pp. 1118-
1132, 2018.

[39]J. B. Roerdink and A. Meijster, "The
watershed transform: Definitions,
algorithms and parallelization strategies,"
Fundamenta informaticae, vol. 41, no. 1, 2,
pp. 187-228, 2000.

[40]K. Mikolajczyk and C. Schmid, "Scale &
affine invariant interest point detectors,"
International journal of computer vision,
vol. 60, no. 1, pp. 63-86, 2004.

[41] S. Cui, Y. Zhong, A. Ma, and L. Zhang, "A
Novel Robust Feature Descriptor for Multi-
Source Remote Sensing Image
Registration," in IGARSS 2019-2019 IEEE
International Geoscience and Remote
Sensing Symposium, 2019: IEEE, pp. 919-
922.

[42]B. Fan, C. Huo, C. Pan, and Q. Kong,
"Registration of optical and SAR satellite

AV

images by exploring the spatial relationship
of the improved SIFT,” IEEE Geoscience
and Remote Sensing Letters, vol. 10, no. 4,
pp. 657-661, 2012.

[43]Z. Yi, C. Zhiguo, and X. Yang, "Multi-
spectral remote image registration based
on SIFT," Electronics Letters, vol. 44, no.
2, pp. 107-108, 2008.

[44]W. Ma et al., "Remote sensing image
registration with modified SIFT and
enhanced feature  matching,” IEEE
Geoscience and Remote Sensing Letters,
vol. 14, no. 1, pp. 3-7, 2016.

[45]H.-H. Chang and W.-C. Chan, "Automatic
Registration of Remote Sensing Images
Based on Revised SIFT With Trilateral
Computation and Homogeneity
Enforcement,” IEEE Transactions on
Geoscience and Remote Sensing, 2021.

[46]K. Joshi and M. I. Patel, "Recent advances
in local feature detector and descriptor: a
literature survey,” International Journal of
Multimedia Information Retrieval, pp. 1-17,
2020.

[47]Y. Uchida, "Local feature detectors,
descriptors, and image representations: A
survey," arXiv preprint arXiv:1607.08368,
2016.

[48] X. Zhang, F. X. Yu, S. Karaman, and S.-F.
Chang, "Learning discriminative and
transformation covariant local feature
detectors,” in Proceedings of the IEEE
conference on computer vision and pattern
recognition, 2017, pp. 6818-6826.

[49] S. A. K. Tareen and Z. Saleem, "A
comparative analysis of sift, surf, kaze,
akaze, orb, and brisk,” in 2018
International conference on computing,
mathematics and engineering technologies
(iCoMET), 2018: IEEE, pp. 1-10.

[50]S. Urban and M. Weinmann, "FINDING A
GOOD FEATURE DETECTOR-DESCRIPTOR
COMBINATION FOR THE 2D KEYPOINT-
BASED REGISTRATION OF TLS POINT
CLOUDS," ISPRS Annals of Photogrammetry,
Remote Sensing & Spatial Information Sciences,
vol. 2, 2015.


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

[51]Z. Pusztai and L. Hajder, "Quantitative
comparison of  feature matchers
implemented in OpenCV3," 2016.

[52] H.-J. Chien, C.-C. Chuang, C.-Y. Chen,
and R. Klette, "When to use what feature?
SIFT, SURF, ORB, or A-KAZE features for
monocular visual odometry,” in 2016
International Conference on Image and
Vision Computing New Zealand (IVCNZ),
2016: IEEE, pp. 1-6.

[53]C. Schmid, R. Mohr, and C. Bauckhage,
"Evaluation of interest point detectors,"
International Journal of computer vision,
vol. 37, no. 2, pp. 151-172, 2000.

[54]A. Gil, O. M. Mozos, M. Ballesta, and O.
Reinoso, "A comparative evaluation of
interest point  detectors and local
descriptors for visual SLAM," Machine
Vision and Applications, vol. 21, no. 6, pp.
905-920, 2010.

[55]A. Sedaghat and H. Ebadi, "Remote sensing
image matching based on adaptive binning
SIFT descriptor,” IEEE transactions on
geoscience and remote sensing, vol. 53, no.
10, pp. 5283-5293, 2015.

AA

S0 Olelbl (5,98 uwdago — ole oy puis

10| yliuuls @ pgs 8 ,lasis @ pad Jlw


http://dx.doi.org/10.52547/jgit.10.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.2.4.0
http://jgit.kntu.ac.ir/article-1-867-en.html

Journal of Geospatial Information Technology
Vol.10, No.2, Summer 2022

K. N. TOOSI UNIVERSITY OF TECHNOLOGY

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.20089635.1401.10.2.4.0 ]

[ DOI: 10.52547/jgit.10.2.63 ]

FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Performance Evaluation of Local Detectors in the Presence of Noise
for Multi-Sensor Remote Sensing Image Matching
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Abstract
Automatic, efficient, accurate, and stable image matching is one of the most critical issues in remote

sensing, photogrammetry, and machine vision. In recent decades, various algorithms have been
proposed based on the feature-based framework, which concentrate on detecting and describing
local features. Understanding the characteristics of different matching algorithms in various
applications increases the potential of successful matching in a given application. Numerous studies
have evaluated and analyzed many of these algorithms in various applications. However,
performance evaluation of image matching methods in multi-sensor images, especially optical-radar
and noisy images, is really limited. This research will evaluate the performance of the state-of-the-
art- detectors, including SURF, KAZE, SIFT, PC, FAST, and Harris detectors for multi-sensor
image matching. Moreover, we integrated the employed detectors with the uniform competency
algorithm to identify the most reliable features with uniform distribution. Next, we employed a scale-
invariant version of the HOSS descriptor to describe the extracted features. The results show the
superiority of the KAZE detector in the presence of noise and various geometric and radiometric

distortions.

Key words: Multimodal images, evaluation of local detectors in the presence of noise, KAZE Detector, HOSS descriptor,

Uniform Competency method.
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