[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

. . & s &
d&&w‘bf‘fﬂ&uﬁl«v’u/u/gy/
— .

"/'jﬂ,’?" . / IPAA jal ogus 6l i Jlw
et U’-’fw‘b Vol.7, No.3, Autumn 2019
_/},/;,, L g A 144-Y\Y
AL T
g j oJldo

G Hlwdiats o )1 31 (g i (0 ;S 3l eoliiwl b (g e ailgi LSl (g5 lwdionte
Sguzmo J S bl 0959 bl pls j0 OI5d 0048

¥ S5 (5 ol Lo e *T Sl 00l eyl o5 LB duman

Oledal ol&isls (a9 for 5 o)l yas 0uSailS ¢ )10 Al pwaige 05,5 (98 st (6558 (seiils )
Olodal sBiils ¢ Jaig faz g )l pas 08NS ¢l pdiids cwdigee 05,5 JLoliwl =Y
Oleiol ol8zils iyt 5 o)l yos 00l (519 Al cwiige 09,5 sliwl -Y

VA VYE callie 5dy 2ol VWAV B sallie 0l s o s

LRV

ety 5l golass Bim L Loty sl 55 g go o0litisd (S alyi Sk Aty Sl Cpptd 50 (glod i bty (6,503 clo b,
ol po polie Gend (sl 55500 gla gy a0 oo (BN, YU SSa a8 b (glolsale pyglal wdin puoal Covo (5 S mlg
7S ol 1 oslinl s s Jabo 4y S oolit al (s2pm5 555 (gl 50lass slige oy 1 52aS iy 3 s el
30 6w ml Sl ol oas haws wos slatagh 18 su> e a4 wgase sy S bl sl eslawl e ¢ e
355 5 liage i, 5| rn 5 i (g Sip S el ol 50 il giang S Bl ohast 1 pat 355 6,051 13 sl g,
— S (g5ldigs i, 03] laie Cod Sgase ;S bl slasws 1 eslaiwl byl )0 a6 S milgs ol b slaws 8L gl )3
s sl ;5 Syzge gl Sl SSTum oS ol ol 5y 4055 by sl o0y 1,1 (DBPSORFM) (5,05 il Joo c6ye 3 0395 5yl
bl g5 sod cadads YA 51 1S olasy G ole a4 b cogasme slawi b ;S bl 5l eslaul Lol s yo el S blas olass il g (6 S
el polie blae,d pou o IS5 Sl eolittul gl & goleiiay b9, 5 sucnlil 2,5 oo S @l il o ) (See a5 VA
ol 23S bl ol s e w85 sl 55 035 2 (Slain olutss . ansl o0 o0liil (6 yials Gy Sy 3 A iy S b (glod
Gl 5 5 S @l el 0sleds ol S (1 il (olaisl gyl (i 4 50 b g w8 5w 4 bl e oS
Ol ol ol aas oo (i 1S @l JBSle o 1) S (A5u o bl o b j9az pas b jpa> Sy g o polie o s L
Sz s SIS L (B 51 39, ol el (578 s Joe allace ;5 13 0555 (IS5 w35 (6l S Ll po3 g
3 stz lail (g5, oleitay gy el oo @S S5 4 gty L 4z LB 1alS L Koo Bk 5l g e0ss 5 5L (6,51 15
15 colopia oS0 5 Johato 8,505, b anlin ;o olei g b9, 655 5 ST o3 s o5 0 o] Vly S5 3,08 1 ool

Dg 357y 5,

Dgazme Ly J S bla 3 0095 (g 5lwaige pin ol g S milg Joe (e jlgunds

(610 Al 09,5 (B g Jam g oyl pes 0aSiiils (ylphsl olKisls c > e LLS (ool a4l say gtk
SYN-YYVAYD AL zoyals
Email : a.alizadeh@eng.ui.ac.ir


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

s g3 4 55 @y BRPC (reess slahs)
S S BRTIL N EERP RN S PN RE
oo (eny sladoe 5o V0] Ngdion el
alissas a5 il> Sledlbl ) eslizul L WRPC
e s S0 T ISyl 6l e
“Ce9® 5 omie S5, 2 (GPSY) ez cosdse
Oy Sl 1 Ngd s 03 (re  cag sl
weslal g9, 2 Gimeiy ol (shol 55 a3 45 4y
o5 oS gabis golass ) eolital b RPC ol
Cowddy wlodds 20595 poal ghaw o (cwlin jeboas
aS Lo pl o ol YU slass se>y .q;.llu_a
T R Y ) L:oQT O e A M
lpd e g 0sdige Tl ngie ey Slas,
S5 e sV te s 4 1, 5 oy
o dlie ol > gly ke slo,Sal, [1V]

el 0als &I} alizee slo ings
ey 5l eoliasl lle cpl > cglool, o5 Jslate ;|
J> 50 o culpd Bde a5 Cl g5l
bty ol oerimly 5l S s Gslngie ensy
bl Jlade (oe)y cnl o DAl wllioe Bgigses
sl @mE o @Y ceesl e gilelal
byl eolatwl b g L pove 3o,k 5l Sl 95 5
Ovgy 5l eolawl ule Cews 4 saste JyuS
gl (M) Mo Il S8y gleane
G5 ooy V] Moluye (S sleany
[Tl oy 4 (Sok (S, [Y-TICCV'T

4 Train-Independent Models
5 Train-dependent Models

6 Inertial navigation system
7 Global positioning system
8 Stellar cameras

% Overparameterization

10 111-posed

11 evenberg-Marquardt

12 | east Squares

13 Iteration by Correcting Characteristic Value
14 Bundle Block Adjustment

Poo

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

doddio -

SSE D08 b lojlgale polad (53859, (b yms
S sz anllas S HRS &y pause YL
S SN gl el 03,51 lyd 1y e el
S Gossliomin dlie glajingyy jo ally o
oL LY 57V O] 5)0las 5 e cobs Jud
V-1 ol e 5 [3 5 AV B] o0 Lblse
blze o yele 03,5 8 oolizal )50 [VY 4 1Y o))
Cundye Sl oz (alge 0929 pglal Gl gl 2
@ by slalas 5 (o) Cug)S osizin olyg0 g
st ol 5] e SOl 585 2l el v
Slostnal g3l 5,3l [VF] 035 o0 g5, S L,
G e peal LA Glp il ol ol
B VS0 DO Y B PV J I PWE LR W)
LLsyl )8y slp RFM) T s wlys slaJas
bae plo 5l G ey sLAS 5 ngal slad o
V0] ceol a3 § )18 a>g55,90

glabezaiz 5l eolatul b gy &l sloJos
oSl s (oo sLidd @y pgad slaS (o hos
odiziw £98 5 Jae a5 by Jow (pl ains o plox]
Temeal odiztiaw (5l Oledol il gy s
&l sl Jas [VO] s oo plxil | poal cwain
Slaie Jod ) Slase gl g5 0 L S
RYE e £ 2 g (S wg) 5 Sos
L)l 352 pae Jodo 4 inl 2 ogdle s 5L
&l clys 5 bodiin gl Slate G (5L,
wilo o Wodizmins Sy oMbl (RPCT) (S
D] b o

b abedoe g8 @l sladowe 5l g9 n 3 slote
&S s A a3l Sbgldlos

e 5l 6,8 e L8 colaiul 5jge 905l yhoriw

1 High Resolution Satellite Images
2 Rational Function Models
3 Rational Polynomial Coefficient


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Ll;).u_}s.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

aolie nl ey sladboge lapsises,S
Aol adg s als e o eolaiwl gl (Ssls
9y, s gladlas o ol Raegh ol [YA]
Jo as wisle &l ety o 681 bl jgzee sils
ganlp 0 ae S dly e o
IY4] Wl s Slals ponis

D)3 0og8 (giludingy piysNl il S5 A5 jeblea
ol o Johate )0l 18 slapi sl Koo )
Gl YL S a4z boaS cl ilueange
sousie Slalllae 3 J33 B sloclyz 5 w55
ooliinl 890 dite 5 @Y ulpl e Gl
&l walre o8 e el nl sk et
3 oK ol Y] 20,8 colaiwl aigy (S
o)l 6K gased YNV o o Ko slasdlas
Slras TS bl loslinul sls 2 1) o255
Shlllas o yuomen [YV] wish &l S abass
POS-KFCV 5 [V\V] FCA-PSO o bs, s
Py Joe bl jleslanal sl s 5 [YY]
&b e kfold  Blite  oeewloel 4 8 elas )|
soba a5 was § «ll PSO o oSl Sl
sl 4 cons 1) piesdl al ll 5
il aoliel Calize

0dD S8 slatagy ) d9zee slailly I (S
58l sl vgusme dey JpaS blas olaws 5l eolaal
4 4255 b ggoge onl ol a5 08 @y ulpo
Sdxe Fuo JpuS bla jl eolawl og paiie
sy JS bl gl eslazl Lulul .ol Cooal 35l
I .4;5‘54 ).m_i>9f ‘) s 9‘9? §0)9> dgdo
Wilgs sod (6,500 13 1,631 6,0k At (>
w8 Sirbs) Ole 4w e |) LAS 93
y @S @ly culpe oS5 5 ol g0l 18

4 Ground Control Line
5 Digital Elevation Model

il yd omle walite fas g LM oS5 L (5,
ol o Bio yans S wiws ole iy, ;S50 I[YY]
S oo ol ange plie (38L a pladl (6 S @l
&y walre B8k sln by, 5 % slaws Ll
bl s e Qs sliva sl s S
S92y S5 @l ulpe ooles leslanaly oeg3
o SV (Siaron 3925 o & allacs (45 5 s
@l o] 5l olans Bis ol by sl ulps ol
2 dssn B4 65950 Ghilnoie Al » ale
Bl by jo golate slaiegh (wlal )
e i s § alodl ol ol 5l sl
omsle 5l eolarwl YY] 4w 4z L ocolye
ozl [YO] 55,095 ogem S, o [VF] (Su5Ty
5y50 Aty alpds SR gl 45 s o s,

o il
S ol bl gy Wel, o shie 5l oS
lypy 5l ooliiul o5 )5 Conexr Sl 5l b i
iy s SRSl o YU L aéyde
(Sllme Bl i, pp sleaing sl
Gl el oled ) e g4z 0 b S gladlis
Gl )l 13 lahy) line cnl el 36
I, Sl slas SllEl jebay b by, ol .asload
S 12 slagtsy (n e ) WS o0 g2
55! 5 [VF] (GA) "S5 slapin ;6801 &0l oo
Oy 0,8 o,Lal [YV] (PSO) Tel,d oo (g 3lwdingy
ssbar Yoo¥ Lo o caagh o (oLSes 5 &)
calpe 5Bl e Sy @, Sl sl cadise
ogi 5o D] wo S sslinul a8 &y
by Sy piesdl Gl sladhogy saiges K00
SplaSe 4 ol jo as al al) e 5 su
5 Sl plaidl (Siwls lade 68 @y culye

1 Computational Complexity
2 Genetic Algorithm
3 Particle Swarm Optimization


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

) dgaze J S bl slaws L as' 1) olps olaws
90 8551 Cawd @ g5 oo (YA 5 aS slaws b bolis
bla slasws 51 «jgoipd Sl bl slass ol
Sl 2SSl oo YA ole sl wsbn Juus
A sl 6l 3 lapi )65l jo Jlsle cpl (&
GHSls dgazme slaws L S bla 5l eolaiu!
PRI IR RSSO [EX POV NN ff AR
[VY] FCA-PSO 4 [Y+] PSORFO (s> olo s,
Gasws 5l eolanwl o RV Fyg Wl 00 oolazul
o) JysS bl slaws a5 Syee 0 PSO (5,00
2099 3l Gt e po Slani b (sloyd (sl il gae
oLl (Sl 2b Jlade oS bl slows
593 O3 pl ol Gl Sl i cnl 4y end
oo )3 (nl (o) 4 35 @l 5o ST Sl 09 o0
blas olowd b pudls o0 a5 jeblan 15 0,00 042
Iy cuypo olaxi ;o b gloyd lgi cod dgame S

L85 Azl
slad s> cel wolpin Sl (z
2 Jle jsbar 00,5 0 PSO o )¢50l (g9
g ‘_gLa.‘) “_J)-‘-'S ahd Clia 9 )‘ oolawl
JS 4l )0 .l C(78,38) solpiinn Jisle 3l
Sy dalygs 26573x10% Ly uly (S Y
OSen WYl S (6,0l Jglaie JLsle (o oS o
Pordyy obe 4wl e 2 =2.0223x10%0 pl,
WLy b Jolate JLSbe o i (gl
lom als akis Vo U S bl oo az ol
aalys Lilidl ply 2x10M sga b Cannd (ol S

78
2 _54901x10" JOH
C (78,10)
oSl S mly Joe Vs ye asdsl o
sal> ke goliiny by 9 Olyd 0oy (gluaige
6@00‘& S92 o..\.w’abo‘ LSLQU,..._'LQ)] \“uw;u 49 R

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

Slaye (25565 Abogty gl polie 5 oS o s
o..\.wu_)l?w‘ w‘).@ as LS’.LQOJ'S 6‘)‘.’ J.JLSA Cawd
Az )0 Wbl dpe) JaS bl olass ply g0 51 i
slas Jlode (> cpl o g dalys ate solj]
(Sils e Ll 5 005 ok e sailedl
059y (b b valss ol ey oy cnl sl
&l walpd dige w55 g ol 35 ey sl
1% o598 (Sommima (slad ad S5 el (5 a8
aS cwl (Jb jo pl 06h o0 00500 O jgods (5,8
Slass plyy 99 51 Gl ate alpo Shai b o3
ool byi G 0,5 adlal b lgs o |y S blas
sheslawl @ld > cpl jo 08 7,6 s
Smalion 1 g 09500 Jl5 225 6510112 o 568

ol pevey) ‘) Las (S P> (50950
slp,sl Sie J> Gl e crl e
oy S byl eolatal Lylys o (g 0,8
Glwinte om0 2 e (g (SBy, dguoe
G, S SO g, (el 5o el oals &Sl1 Sl yS o0gs
slp ohd ey leange w5l e

Olpe cov oS ply Sl ileans
Discrete-Binary PSO for RFM (DBPSORFM)

ote 90 5l eyd e gy ol jo ] eal &l
Sl giney J S alais N1 <39 oslaws b aSxlyl
Oetu 40 g alex 2N ags ule ol
L oS cuils aales 0939 oo 2N 0,3 ,o gatwnS
ol po dlaay Bae) VALY o b slael olis
S 2N 5 (6 ml i 50 ebie p (608 By
spaz pae b ypa Sy ol pll S a5 8l 924
Ad> jebay cwl Al on eli co
oud A 3lse o pol> sallie slags,sls

]
2 Ohd lratens IS b sl Gl (A
&y ulyo Gileaing aiee 4y PSO oyl
S B 40,5 a8LSl (gl ol 00 5 )lg (6 puS


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Ll;).u_}s.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

Sy &g Joo V-

Sl oul S5 (0 abaly 99 5l 6 S @5 Joe
Ly ey slad g poai glad o K6 bL3)| a5
5 (V) Laily)) akaly 9o cnl 5l plaSye aiS oo 5185
Syt ¥oaz s 5l glaleraiz g9 e 51 (V)
sl o LS5 (¥ 5)) Las,

Ly, Gk 5l (Vo))daly, )0 29250 laslalezaie
i dewle L8 (F) U (V)

P(XY,Z)
P,(XY,Z)
P(XY,Z)
P,(XY.Z)

P(X)Y,Z)=a+a,X +ay +a,Z +a;XY

+aXZ +aYZ +aX *+ay “+a,Z°’

+a Y XZ +a,X *+a, XY *+a,XZ*+a X ¥

d S saler 3 bl oyee YU SSE oyl |y
il valys plaisl g S an 4l i
b, -Y

ol 4y by po (g5l diej iy Tl il o
Ly ol jo w88 walss 3 (o) p 9550 o>
aslol ;o 5 ol )o 39250 Lallyy 5 65 @l o
3o Ned o gupid Oy 098 (65l 6N
Gldn Oy Ol el ol sl
A% oles 0ols zses DBPSORFM

(V)akal,

(V)akay,

(Vb

+a Y *+aYZ?+aX ’Z +ay *Z +a,Z°

P,(XY,Z)=b,+b,X +bY +b,Z + -+ +b,Z°?

Py(XY ,Z)=c,+C,X +CY +C,Z +---+CZ°

P, (XY ,Z)=d,+d,X +dy +d,Z +---+dZ°

P.(XY,Z)-1P,(XY,Z)=0 (V)ala,
P,(XY,Z)-sP,(XY,Z)=0 (A)akas,
doleo 93 aball po (slp ey /S bLE (39581 L
Gl 5 S e b oS 09h o0 St YL S 4
aly cule) dlis ¥spme & Cons SYoles
2l 4y doles 295 a slowl )b i Sle (58

Sy dalez () (galal) IS0«
B=A"L+E (akyl,
4 EeR™ 4 BeR™AeR™™® 4 ahl, o
o il g Slslie Guple b pusle s
Jyas bl olawn gl o g awe boailedl
ol (L ER™ il aizan ool (e
ol boazg bocwl oS mly culie Jols

Pop

(Fraka,
®)aka,
(Pala

o bla sodojdley laises ol 358 lulg, ;o
&9y 2 blas oAJLo}:JLo)J Slaise ZjY X 9 pgad
g_.,u‘)..é(i =1,"‘,20) di 9 Ci ‘bi ca‘ G- w}
LS cuyd Vo S92g @ azgi b aites 65 @y
L‘; oo A Slass Egozmayd “_;|¢Lo.>..\o FL
wily culpe dig b calps Oloe cnl 5 0)ls S92
Sgb oo a8, S a5 0 )yl o] jlade 45 sites
SlemS @l Joo )3 curs YA Solys cnlnle
Cbls sales 3529 ¥ oax o

shoslitul (g8 @lys culpe (3L sl adsl Sl
Lol el cpay sl Dlaye GoyieST ()
IS5 4 (M) 5 (V) Laslg; (V) 5 (V) Ly, (s3le s
Lgd oo Jol>


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

O e so)».) R 6‘,} ‘_;i‘.m.st ﬁ'él.&a uuLw‘;s ..\.sl.a‘sa
oS (IBest) 0,5y o bl o xas 4 (gBest) 6,3
Saie gdnlio b al> o 2 o IBeSE lade 09d oo
41.‘>).A ) QT gsi..uuLw )L.\M Lu o)é ‘;A-&AJLA.U el.u
U')‘ aS Coul o):) S c\.....ul.?bo ul)o o¢53 LS)L"‘"‘L""QH
OF daaz jolie 50,8 dar CoaBse (et ) Sy
iloaint o,s50 wnld gzl Jsb po o jls 1k
OV akal, G,k 5l 0,3 o Cepw IS ooy

Dy oo (Sl 39,4

Vit =a(k V4 (1Best —R* ) +c,r, (g Best —R* )

1 if r. )
Pik+l: | rl <¢)(\/I) (\f)c\.]a;b
0 else

&b S () 5 Bolas Jlade o1 5g8 Al o
3,8 i o sigmoid b a5 cwl saniSosdle s
WS a5 3l amiliz ([YY] 5 [Y0]) 09d oo
3’9"-’“’ ol oolaiwl @lyd o0g8 (g lwdigy oy, sX!
polie b (VY) adal, 5l sanlcawsas polie muo 5>
A0 0)d waz CesBae lyiear bl ead )
g g0 43 )5

ol gy YT

Sl 2 (e S @l calrs sl 5o
w98l nl 993 1) culpo S 5 g slaws s 13
9y olbelp ol po polie & (Jlo)s S (oo (e
18 0yl ogdoe 00y e Sl (nyteS
e ol b gloyd ol pmiiny lelllas 4o (s,
Jolss g (S @l culpo slaws sojlal 4) VA
959 polie aBlioe oSG g e (g (s Rl polis
eyl Hya> pas g ypa> Slae 4GS A4 e
3 il oS mlg Vol o bl
i85 oS @y o polr calps b aseie
Loy Slupe e iy gtkewst gl olie

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

oS el pdise (L Ol da il
Sy aalez (Vo) alayl) IS0 4 Sl e

L=(A"A) A"B (V- )akad,
)3 0093 (g5lwadaty s 5591 -Y-Y

Gl 13 chyy (3 eogi (giledingr i ,sN]
kol L o8y I Gurer &S n e
Cloz So DS 008 (gilware pisNl )o wdl e
Olsie Cow ol el ()55 Al 2 S5 0 adsl
ot 598 Cnl )3 S (oo Iy Sgrte (Sld &6
&b loly s al> o 50 adgl Cumex 0y
olansl Sigls ke opdfgas o 4 Siwld

(O ))ela

k +14.1>).A 3o r:“ o).S g;@)...;Vik+lé9é 4.]@.:‘) )
)‘..\.QA 99 I‘2 9 rl .k 4.1.‘>).A o L)" “""""’99"’ Pik
olis cob polie ey geq 9 [0,1] oL o SBolas
oS ol 23 9 &b @(K) g8 alal, jo oiiea
S a V] e b @lae Giagh cnl o

D58 go iy ya3 (VY)akuy,

Ko —K
Cl)(k ) = Wyin +(a)max _a)min)nlfx— (\Y)‘da"‘)
Ja.my FLEER OIS ‘5,..:[.: ))Ql.n.a Orox 9 Dhin )JQLAA
5 o o Sl S esg (glatingy wiysS)
Cexdge (1)) aluly Lagi 0,3 po e (Slaie 0
25 Blie Gl Si 4 (00,68 g5 4 il o
il Jolote ool )3 09doe Sl )iern
Condgo Wiliwd diwgn LEw polie a5 Ol ooy
Blge Camsay (V1) abal) 55k jlo)d o o
Pik+1:Pik+Vik+1 (\Yl)tdaab
0395 (5jlwais pin,odl (6l aseus 5l solanul o
Wo)d wazr Coadge 8L sl (VF) aba, lecl)d
gy oa oolaiul


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Lss.u_}S.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

S bl ply 9o 5l S 68 @y calye
SESle gty ol po (ol ol o aST L ogy wales
“aite slp S5 ey giluange oyl 5l e
2018 Sl oad il (6 S w5 s s5be
N & Col codn Jols gl Oygod 0,8
sloo,d sl Glaiges aib o ey J S bl slass
oald iuled Sileds & jgoas (V) UK [0 g, ol

el 00

Sl @ opdy o0 e Sy sahals golaws S5
Wl cplys 09 co JoSid dolas g0 S aads o
Ay 95 5l e ead bl Gl slasd az b
lpls g ool ke (olyl azx o sl JyuS bl
Sl 5 Syini ol e ppbtr calyd e
&b a ) Gl e gyl 1E o oSl el
Slez axmis o g ooy olasl 0,8 ) (Sl
Shazpbiz nlply wgbie 99 08 il 5l ol
g olowy wed oolauwl dgame J,uS bla slaw

\Y LYY £ \Al

A
v

- f & )

A

v

&b i

Goleaion (g 5o cudoslawl 03 I o louds 1) ST

G s S5 slael szl 6 S slaie
00 ool ' CuaBge i Sllee 51, alS
[VV]) sl ), alie glo)l5 55 a5 sbylon
o Cand s 2y 3yym S Ll ([]
(DCPY) ) bl (TCPY) ijpel blii aigd oo
olie 538l (gl Liseel blis (ICPT) Sz Ll
a Slape poeS anld (b s @S @l calye
polie L lp @byl bWl g0 LS
Silwaintr psNl slzl (b jo 0)d e (Sl
o L 5l Glp e e colaill Ol oogs
eia 0y Sy sl § S 5l Al
Sl g, slod ke ey 1S sy
5800 dswlxe DCP Ll (g5, (RMSE)laye
aal, 10,3 T b bl Stagls Jlake e [VV]

RMSE

! position clamping

2 Training Control Points

3 Dependent Check Points
4 Independent Check Points

O Oglice ol jeSde JS& 0 &S pebples
Lol 51 plaS ;0 45 oogs o 2N ol 0,5 atnS
oS &y wlpd jl(on e soled gontmslis
4345 QS 5 YA BV 5 ailgs o pyolie oyl o
Gy wites PGP ol 4 bgpe oSS
poe i 4 dlbioe Vg o polie Jald &5 (5500
S i3y 50 o] SBlie cypo jpi> b el
Wb AUS a5 jebples 955 e B oy 09
JyiiS bl olass pls 90 dings ol olaw iSTas
Ol 5 S Wlgiice oS @l calpd olani g 005
calp Sl (0 e (6l (R vz ol S
g |y JyS BlE olass pln g9 5l 68 &l
WJlo Glorear 0,5 bl (ol Sods; sl oS (o
9 VA plp S (23u )3 loyd gl con ax by
lpd ) easie cupo b ) pln g0k w0
&y 5o LV galal, &b) 8, g S &y
A aS Cal S8 a4 p3Y il sl jeas (5


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

ass Y-V iso ,0 axil b plhe walisee O1,3 6l
Slaey o551 tagd o puns IBest 4 gBest
3 ookl b .ogl co dnlore I3 Ce p (V) alayl,
90 4O ul).) dud> u...aﬁyo sodmdml.?:a le.ﬁbu.c).w
OF) Laly) oololyy o5 & aenS 5 50k (i
slass cgolpaiion i ,sSl o 098 oo s (VF)
Syge 50 el piyeSll BB byt LS eSS
age bl lgieas gBest by opl o 00,60
L:)JaL.»A w‘fa 9 oA u.)L?Lu‘ Lg).mf (:)‘5.: w‘fa

Sgbon Cmend Slupe (pyeS (g, oelelp

&34

v

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

ghee ooliitul 1 13 eyl IS L)
el 0als ools las (V) UKo j0 |15 IS &yleels
L alyd ol wwl asin JSK6 opl jo a5 jsbles
2olade Bolal b 4 wadeslomisy sl
5 oyeel bl 5l eolaiwl b o5l i o adsl
Ol pe polie (Slapecn e by, Sl
g 00 ptd sl oolatwl byl 5l g oo
DCP bl& nSe Slau g ms @lg Joo sluwp
polas 5 Glbre polie BWS| 09d co il
9 oal e RMSE asls 3l oolaiwl L a8l
Sloyd (Kl jlade ploie a BB (nl wgSae
30 ol 48,5 118 solatiwld g0 ol ps sy aS

S5 gl a3 jlads

ol

L oF sl sl

e demlne
(1/RMSE)
035 2 5l n eRl jlade les 4

[ECNTSTRE

gBest s [Best
Ll Sl il o

akuyly el g 3 Cak o dilins

FLIC T B RpCY P WO - TSN PR E
adayly 3l soal Cemsd 4y pilia
)

(¥)
I
W |
ally polesl 213 (5 el e Sprles drilne
()
[ |
=
4l

(6 3o 185 ) o Aot oS 5 3 005 (538l y5lie &3 DBPSORFM (g0l b3y (o5 5,2 918 Y JSCi


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Lss.u_}S.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

sdiziw o lawg lagl 5l slaS e a5 el
U"‘ O Ja}a).a Sl el ool 35 Lg)‘é).,).a}a;
Sl 0als ool sled (V) Jgoz yo gl

owdg R ol jo eales

g byl Y

S eolein by, 2D ey lp LiRgh ol 5o
oo 0aliiasl YUy (KuSi5 & j08 b btz g dus

Lcw! pglas wledMbl ) Jguo

Jyes bl # - GSD et o ERVE S 0318 4c gozxo
(yo)
v G0 ol olehel il GeoEye-l Geo-ISF
V. .0 Ol eoledal bl Pleiades PL-ISF
70 BV ol okl bl Worldview-3 WV-ISF

) JyS adadi Yo g V0 N e 5l eolaiull i
plml cdiload a9 pgal haw )o (o j5boay &5
w)jﬁi 6‘}’ oadsoslaiul J)._»S Llas I31 Y o 00
el o ool Gislad (F) USG50 baesy 651 S
ool 2 6‘)—3 JrsS gl Yoo 680 SO
Vo b olaolesl) olislesl 5o cdl> g0 slp JsS
bl lasay blas 1A+ o) JyuS bl slaws ol
iloads a8 5 15 0 DCP lgieay ale g TCP
stlizee mls 6,0 1,8 sbaeiy ;6351 o ,Laus (sl
slaig, dlie pl o g)cpulil .cdls wales o o
Ol Hlade ol LSS L Ve ) )50
cBs Glogreas 1SS Ve ol 5l saslewnsas slRMSE
olsiear lapl (SD) lae Bzl (e 5 ;65!
A Al mlS g Ik ol

1 Standard Deviation

P9y sty by 5l Jolo @l (b))l olaieds
Slaslin by, leear Canl OIS o0gi (o jlwdige
PSORFO g, ,0 [Ve]ow! oud ais s L o
Ay e () Prog Py sbiglaberass
Ci 98y 124 pgw 420 <oy jlg ool ad)F
w,@ YA uLuO )‘ U"‘)"L"’ (w00l ).]a.: d).»o
Slawlze ;0 oo VY Ls S @‘y 9O O9>ge
@‘y P g yo JM wbs).’ U"‘ 3o Ll oads Ll
cape YA s a8 (g 90l pomin gals 50 (508
6‘)’ w}: R | 4.;.5;)‘)9 oolawl Sy90 ]
630 & PSORFO g, wslie SG] sl
09, aSles d.)‘j.u S cwl eud L;)'L..»o.)l.ﬁ
) e ulre LS cupo YA Gl 5l ooleiny
eyl ke byl s Ol
ol ool ooy ioled (V) Jga> o DBPSORFM
S ol bl el &5 ol 55 o oY
Sl 00 w*]a.u Ao U"‘ 5 0 rbl?u‘ u«&j)—'
ol j0 dgzge diS iou lp Lo [Y-]
CE yos AiuaS 5 iy dindins ,lade DBPSORFM
s 5 a5l sl 5 o Gl Gioe 5l glie

ol o0y Sl +Y 9—“1' J.g‘).g e P
Slass b1 )0 925 slahy, 2l (owyn ln
ekl 9,0 Lol wgame gej JyuS bl


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

.DBPSORFM (g 591 cidiizo s oyl :¥ Jguor

Yoo BUSTIReS

Y. e N

) ] s oss
| aeS (w)

-v S sl

(V) cepm

-y oS S

V0 C, cuypo

V0 C, wuyo

ol b e e
51°3925"E  51°39'30"E 51°39'35"E 51

S1°30'10°T. 5 5" S1°3020°T.

@

yabai g9y o cilizie ool 4o (Kiy0,8 i) S bl JUS 10 (S5 g bU) ojg0l J s bl g9 59 1F S5
WV-ISF (ge31s (g PL-ISF 5031 (o Geo-ISF (gosls (Al .&)l J5o5

PoA


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Ll;).u_}s.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

Shsalais 5l ogh e 0ys (V) ooz j0 o5 jsblen
DBPSORFM (sslgiiny s, 308 ool s o
w258 ol sl 03,5 Jae PSORFO o, 5l yiae
9> 0 hee Bl polie Sjlge (S o S
PSORFO g, ;o a5 el ools azl 58 Sy 05
ailes 0 Byl 3l 09l ced o Sl s
polie b axaS RMSE S5lee polie 890 50 asl
DBPSORFM 2,65l gl ;5 YU jlae o3l
ol 6 sl Wl cnl a5 sgioad ey
aes oo olas 1) PSORFO g, L awslies
Slp bwsie jobas LRMSE (. Sle jlade cgg0mme )
L 1|, o5 jas DBPSORFM 4 PSORFO (sl s,
wls cds TA- wb, 5l Sl a5 5g YFA VY VQ
ol iyl (golly Slasalais 5l e ool
Sy sle NP bege jsbay Lee Sl
ool 03 DBPSORFM 5, sl Y,0Y 5 PSORFO

g so 0ddlie TAN (0l 55 Caand (] joaS

rbas 3, p eadelxl slagilesl 5l Jol> b
Siled (1) sz 8 Wl S5 0,08 b icbois
et Jgdz ol j0 S jsblea .l suls colo
=l o)lse sles o DBPSORFM g, <l
g Cewl azils PSORFO g, 4 Cd (65,5380
Sl odd (5138 65 05mb RMSE (Sl luie
sl Gy, sy i ool Sl ol
oaid iyl YAY 51 5YL RMSE .80k 10
PSORFO g, lp a5 ol Jl> jo cpl el
i 4 50 ey YEVE 5 YOM gman (6 olis
GOl 3 slaem o3l ol old cle 4y 10,55 o0
5l eolaiwl ;o RMSE (Sl polie o)lge > o
Yo slas cal b 5l g JyoS abs VO L Y-
stolas Sld egdle Ll ouls colaul S alads
=Wl g B my 4 sad (Saly e ,sSll
O 53 (5,50 Jule lgi g 5 J S bl

Al 0l S35 lge 5o gl

alizo gbosls 59, 2 DBPSORFM g PSORFO sl o9y sl 2! 51 Juols gl ¥ Jgus

(JanSery o 33) sl 1yl (oS, con 12) RMSE (125Le . T L
DBPSOREM | PSORFO | DBPSORFM | PSORFO | - o' *t o

CEYY VFP0) VOFLE Y YOV Voge

YYIWYWY MANAAR Y OANYE YAYTYA VO-00 Geo-ISF
< VOYY \YAPY < AFYF PR Ye-0-

VAAY - ¥, VYY Y EVAY YOAAND Vefe

< 10FAD \ATERRY V047 Y7 VYaH VO-00 PL-ISF
f-0fFY YYASYA \NARR YAVYYSY Ye-0-

YoVPY AAYZY \4A0E A RAAS V=00

YA YOAY ¥4 AA q,-90Y V00 WV-ISF
Y yvay \ARIALY Y,YY¥4 fa.9. Y.-fo

blas 5l oolaiwl bl jo (L@QT olowy g cuS ) o
ol gl ol &l sgase Slaws L S
O3l a5 PSORFO jgeiee 551 b (goloin
0975 53 war oS &)l (S @y iluainte

Lolesdian g (6 pu5 azxuis - F

sl Gl Glasbioge sasud Glegh cpl o
SyS @lg ol o a8l sl Ol)S 0oy (gjluaigy


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

sloosls (59, 2 olerin eyl Wiz ol
Uhsy A Coms Gyige @l WVAISE 5 Geo-ISF
3 eolatwl jo 8 vgup J il celils PSORFO
ol lii ]y 0e5 slosag yebbas PLEISF (gosls
sl Gl s gl egn onl Sae
G5 &5 alrd et Gl D)5 ooy iluange
5 Freme ssbar of Gakeosar Olsy o5 oy anw
Lyl o aSuTyl il Coms 2 uls 4 (65 3B
0,0 iyl Wedse S bla olass )l eolawl
SIS L ssrge ol 18 slagtsy 5o Jslae sl
Wl oo g3kt o9 1l Bl )5 by 681 ()l
iy g |y JSete (nl s 4255 BB S LS 50
Gh9) S92 &S Gk ol 4 Bl culosle
S5y 5 &3wooly Lol b (g5lussly, PSORFO
s oSS Gan oy b s l5) 13 slects, AL
Stale sl eolaiwl (wlal el o ojls 5 1) sousn
S 18 slagm sl sl gy cal 5o eabadl)|
Slogiagy ;0 paned ;08 )55l alys b pad iy
Sybisn ety S

[1] M. S. Moussavi et al., "Derivation and
validation of supraglacial lake volumes on
the Greenland Ice Sheet from high-
resolution satellite imagery,” Remote
sensing of environment, vol. 183, pp. 294-
303, 2016.

[2] X.-P. Song et al., "National-scale soybean
mapping and area estimation in the United
States using medium resolution satellite
imagery and field survey," Remote sensing
of environment, vol. 190, pp. 383-395, 2017.

[3] Y.-S. Hsiao et al., "High-resolution depth
and coastline over major atolls of South
China Sea from satellite altimetry and
imagery," Remote Sensing of Environment,
vol. 176, pp. 69-83, 2016.

[4] R. Colombo, D. Bellingeri, D. Fasolini, and
C. M. Marino, "Retrieval of leaf area index

Plo

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

bl ja Gl og w)esl 0 S92ge 0)5 s
e eSS S el o s 3 tany LS
S5 &yl e ol s s
ey JAS Bl g0 5l e (ke Y 5pm0)
dlase (pl ol walys e alins ool5] a0 il
a5 6,88 a6l o a5 cwl pxe cp
JrsS bl olaws 5l b oyl jo  Siwsls polie
GrS &y ulpe Slawy aiin wcwl g
oy adles S bl olaxs plp 90 saslcwssa
WS 20 Syl oleiin (g 003 coelel
SRk P Sy S @l el ps ojled Jals
S @y 5o gl jpam pas b jea glins 4
slad )3 Gy g pl Cal eald S
o B jbar 1) e e
13 0,651 5l Jol> mls como azmilyo 5 aad 0

e Gl 6 pSedn jsbay o)
@oleiay ppssl as ol plas Jole agh s
TN g TAs Gliee & i S g5l 9 <85 o>

035s PSORFO 2,65l cimy 995 ailin digos 5l yigo

&y
in different vegetation types using high
resolution satellite data," Remote Sensing of
Environment, vol. 86, no. 1, pp. 120-131,
2003.

[5] P. M. Dare, "Shadow analysis in high-
resolution satellite imagery of urban areas,"
Photogrammetric Engineering & Remote
Sensing, vol. 71, no. 2, pp. 169-177, 2005.

[6] Y. Qian, W. Zhou, W. Yu, and S. T. Pickett,
"Quantifying spatiotemporal pattern of
urban greenspace: new insights from high
resolution data,"” Landscape ecology, vol.
30, no. 7, pp. 1165-1173, 2015.

[7] M. Vakalopoulou, K. Karantzalos, N.
Komodakis, and N. Paragios, "Building
detection in very high resolution
multispectral data with deep learning
features,” in 2015 IEEE International


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Lss.u_}S.u Jleslaiwl b (g uS &:lg.: JLSbw (5 jlwoiugs

Guzol Lo pde (il o3l jule (ol o5 18 sasuw

Geoscience and Remote Sensing Symposium
(IGARSS), 2015: IEEE, pp. 1873-1876.

[8] A. Albert, J. Kaur, and M. C. Gonzalez,
"Using convolutional networks and satellite
imagery to identify patterns in urban
environments at a large scale,” in
Proceedings of the 23rd ACM SIGKDD
international conference on knowledge
discovery and data mining, 2017: ACM, pp.
1357-1366.

[9] Y. Qian, W. Zhou, W. Li, and L. Han,
"Understanding the dynamic of greenspace
in the urbanized area of Beijing based on
high resolution satellite images,” Urban
Forestry & Urban Greening, vol. 14, no. 1,
pp. 39-47, 2015.

[10]X. Tong et al., "Building-damage detection
using pre-and post-seismic high-resolution
satellite stereo imagery: A case study of the
May 2008 Wenchuan earthquake," ISPRS
Journal of Photogrammetry and Remote
Sensing, vol. 68, pp. 13-27, 2012.

[11]D. Brunner, G. Lemoine, and L. Bruzzone,
"Earthqguake = damage  assessment  of
buildings using VHR optical and SAR
imagery," IEEE Transactions on Geoscience
and Remote Sensing, vol. 48, no. 5, pp.
2403-2420, 2010.

[12]P. Li, H. Xu, and J. Guo, "Urban building
damage detection from very high resolution
imagery using OCSVM and spatial
features," International Journal of Remote
Sensing, vol. 31, no. 13, pp. 3393-3409,
2010.

[13]P. Li, H. Xu, and B. Song, "A novel method
for urban road damage detection using very
high resolution satellite imagery and road
map,” Photogrammetric Engineering &
Remote Sensing, vol. 77, no. 10, pp. 1057-
1066, 2011.

[14]T. Toutin, "Geometric processing of remote
sensing images: models, algorithms and
methods,” International journal of remote
sensing, vol. 25, no. 10, pp. 1893-1924,
2004.

[15]C. V. Tao and Y. Hu, "A comprehensive

study of the rational function model for
photogrammetric processing,"
Photogrammetric engineering and remote
sensing, vol. 67, no. 12, pp. 1347-1358,
2001.

[16]M. J. Valadan Zoej, M. Mokhtarzade, A.
Mansourian, H. Ebadi, and S. Sadeghian,
"Rational function optimization using
genetic algorithms," International journal of
applied earth observation and
geoinformation, vol. 9, no. 4, pp. 403-413,
2007.

[17]1S. H. Alizadeh  Moghaddam, M.
Mokhtarzade, and S. A. Alizadeh
Moghaddam, "Optimization of RFM'’s
Structure Based on PSO Algorithm and
Figure  Condition  Analysis,”  IEEE
Geoscience and Remote Sensing Letters, vol.
15, no. 8, pp. 1179-1183, 2018.

[18]Y. Xiuxiao and L. Xianyong, "A method for
solving rational polynomial coefficients
based on ridge estimation,” Geomatics and
Information Science of Wuhan University,
vol. 33, no. 11, pp. 1130-1133, 2008.

[19]Q. Zhou, W. Jiao, and T. Long, "Solution to
the rational function model based on the
Levenberg-Marquardt algorithm," in 2012
oth International Conference on Fuzzy
Systems and Knowledge Discovery, 2012:
IEEE, pp. 2795-2799.

[20]X. Wang, D. Liu, Q. Zhang, and H. Huang,
"The iteration by correcting characteristic
value and its application in surveying data
processing,” J. Heilongjiang Inst. Technol,
vol. 15, no. 2, pp. 3-6, 2001.

[21]Z. Xiong and Y. Zhang, "Bundle adjustment
with rational polynomial camera models
based on generic method,” IEEE
Transactions on Geoscience and Remote
Sensing, vol. 49, no. 1, pp. 190-202, 2010.

[22]Y. Wu and Y. Ming, "A fast and robust
method of calculating RFM parameters for
satellite imagery,” Remote sensing letters,
vol. 7, no. 12, pp. 1112-1120, 2016.

[23]Z. Li-ping, L. Feng-de, L. Jian, and W. Wei,
"Research on Reducing Term of Higher


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Order in RFM Model," Science of Surveying
and Mapping, vol. 32, no. 4, p. 14, 2007.

[24]Y. Zhang, Y. Lu, L. Wang, and X. Huang, "A
new approach on optimization of the
rational function model of high-resolution
satellite imagery,” IEEE Transactions on
Geoscience and Remote Sensing, vol. 50, no.
7, pp. 2758-2764, 2011.

[25]L. Tengfei, J. Weili, and H. Guojin, "Nested
regression based optimal selection (NRBOS)
of rational polynomial coefficients,"”
Photogrammetric Engineering & Remote
Sensing, vol. 80, no. 3, pp. 261-269, 2014.

[26]K. Sastry, D. Goldberg, and G. Kendall,
"Genetic Algorithms,” in Search
Methodologies: Introductory Tutorials in
Optimization and  Decision  Support
Techniques: Springer, 2014, pp. 93-117.

[27]J. Kennedy, "Particle swarm optimization,"
in Encyclopedia of machine learning, vol.
10: Springer, 2010, pp. 760-766.

[28]M. Jannati and M. J. Valadan Zoej,
"Introducing genetic modification concept to
optimize rational function models (RFMs)
for georeferencing of satellite imagery,"”
GlScience & Remote Sensing, vol. 52, no. 4,
pp. 510-525, 2015.

[29]M. Jannati, M. Valadan Zoej, and M.
Mokhtarzade, "A Knowledge-Based Search
Strategy for Optimally Structuring the
Terrain  Dependent Rational Function
Models,"” Remote Sensing, vol. 9, no. 4, p.
345, 2017.

[30]S. Yavari, M. J. V. Zoej, A
Mohammadzadeh, and M. Mokhtarzade,
"Particle swarm optimization of RFM for
georeferencing of satellite images," IEEE
Geoscience and Remote Sensing Letters, vol.
10, no. 1, pp. 135-139, 2013.

[31]S. Yavari, M. J. Valadan Zoej, M. R. Sahebi,
and M. Mokhtarzade, "Accuracy
improvement of high resolution satellite
image georeferencing using an optimized
line-based rational function  model,"
International journal of remote sensing, vol.
39, no. 6, pp. 1655-1670, 2018.

S0 Olelbl (59LS (waigo — g Jy (ol gyl

1A b @ pgaw o jlosh @ Eids Jlw

[32]S. Gholinejad, A. Alizadeh Naeini, and A.
Amiri-Simkooei, "Robust Particle Swarm
Optimization of RFMs for High-Resolution
Satellite Images Based on K-Fold Cross-
Validation," IEEE Journal of Selected
Topics in Applied Earth Observations and
Remote Sensing, vol. 12, no. 8, pp. 2594 -
2599, 2019.

[33]J. Kennedy and R. C. Eberhart, "A discrete
binary version of the particle swarm
algorithm,” in 1997 IEEE International
conference on  systems, man, and
cybernetics. Computational cybernetics and
simulation, 1997, vol. 5: IEEE, pp. 4104-
4108.


http://dx.doi.org/10.29252/jgit.7.3.199
http://jgit.kntu.ac.ir/article-1-749-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-02 ]

[ DOI: 10.29252/jgit.7.3.199 ]

Journal of Geospatial Information Technology

Vol.7, No.3, Autumn 2019

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Optimization of RFM's Structure Using a New Reformulation of
PSO in Case of Limited GCPs

Saeed Gholinejad 1, Amin Alizadeh Naeini 2*, Alireza Amiri-Simkooei 3
1- PhD student of remote sensing in Department of Geomatics, Faculty of Civil Engineering and Transportation, University of Isfahan

2- Assistant professor in Department of Geomatics, Faculty of Civil Engineering and Transportation, University of Isfahan
3- Professor in Department of Geomatics, Faculty of Civil Engineering and Transportation, University of Isfahan

Abstract

Metaheuristic algorithms have been widely used in determining the optimum rational polynomial coefficients (RPCs). By
eliminating a number of unnecessary RPCs, these algorithms increase the accuracy of geometric correction of high-resolution
satellite images. To this end, these algorithms use ordinary least squares and a number of ground control points (GCPs) to
determine RPCs' values. Due to the cost of GCPs collection, using limited GCPs has become an attractive topic in various
researches. In this study, a new reformulation of particle swarm optimization (PSO) algorithm, namely, Discrete-Binary PSO
for Rational Function Model (DBPSORFM), is presented to find the optimal number and combination of RPCs in the case of
limited GCPs. Based on the fact that the maximum number of RPCs, the values of which are obtained through least squares,
is twice the number of GCPs, the particle of the proposed algorithm is composed of two binary and discrete parts. The discrete
part contains the number of rational coefficients that can vary from 1 to 78. In the binary section, which contains 0 and 1
values, the absence or presence of the corresponding coefficient in the discrete section is investigated. This method is not only
compatible with the nature of the metaheuristic algorithms but also significantly reduces the search space. The proposed
method has been tested on various types of high-resolution data. The results of the experiments indicate the superiority of the

proposed method in comparison with the conventional approach in metaheuristic algorithms.

Key words: Rational Function Models (RFMs), Particle Swarm Optimization (PSO), Limited number of GCPs.
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