[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

d?&b#ﬂdj}&‘u/ﬁé/y%

..»‘fﬂf;)-/:fw)j) 179V Gl (g 6 louds «ouiud JLw
Vol.6, No.2, Summer 2018

.
pr \.0-\YS$

2 o owlidionin Sl gesls b BLS 43 ¢ 5lwdings Glapi 55 2]
wd b Sg

" ygeles o s B o L ule

Ol oRals ¢ 28 slroaSails sy ( Se DMl g (6,15 pdid pwaige 0aSiils o SIS Sledlbl ot &l SS -
Ol ol ¢ 28 slmoaSiiils sy« Sle Sledbl g (518 padds cwaige oaSisls JLolisl =Y

VWS VY sallie ipdy )i VTRONY/A allie il s ol

TRV

slaop)lf ol Bls ag-b e a3lis (5)lse b BLS ploie cod Glize slaosls asgaze ;o LSy ciale b (5)lse alulis
95 ol 3 )ls (eliioniz slaj T plomil g Laosls Sl 555 it (b)) 3ol ;oo (65l oadifias i€ 5 e
eid Sleogad) cwaid gbajlae o (28,5 )5 55 e a8 00 5 e il (B)lse (b BLS Cuz (ng )8l G cnl o
(S calid az s albwl o 1l oy e 025 layielly 4 adsl (Sols 435S 50 (2)lse 5 ond glpl (Sujslns s
e 4 S Ll elod (golpiing 9,805, 50 055 oo pll calize (lrosls asgarma jo S BLT 5 Bl b jlre (59 5 8L alols
Slopi,s Nl olLS Goiod ] )0 izpen Dpd e 4SS par aur s ALz Wz 4N S e S Sh e
Gilange jlesliiwl Ly alizes glaosls asgamme 1o (o (2)lse (2l BLS Gl s )05 1S soztinz 5 D)3 0055 (S5
clize wlis 5 Lagulade )3 00l degome dw jl soleidnn 3,09, 2L (b))l Slp 0505 (o0 )18 (oms 2 3590 (o slo)lne
Iy alizes sloosls dcgamms jo blie olgec olulis Sl oo 4 golpin Cozjl> a5 sl lis mls .08 5 o oslainl
lo ol iloane @ln YL @l Gl a0 gy 99 b analie jo S5 o2 sl a5 ol (LS bl rizres il o Lyl

Atloe (S (Blse bHBLS )3 sg2ge

S35 s gl LT s loatgr slashs, ssmiin slaylne s B)lse (o BLS aejlgands

Ol oBails (g3 slroaSlails sy (S Sledbl g (5l paidi cwaige 0aSisls ( Jlali 515 (Lls reasS 4SS sns itk
SYA-PAVNFOVO il
Email: abaspour@ut.ac.ir


http://dx.doi.org/10.29252/jgit.6.2.105
https://jgit.kntu.ac.ir/article-1-591-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

5 o i 00t 3 yme sLoa by, [NV 517
(VAAA) Al 5 (VAAY) adddle oYV +) abl>oeS
Ly 2loe m S a S akaly asiles o Lgas
DA g vE ] o S &l L

9 bgi 0ad (Byxe Gl BLS by, 50 aizmen
odle (Y- +V) L LSed gy g (Y1) abloogS
ar a G akly oluls SUlg SO a4 G ddal)
o Ken g Sig Sliss [0 [V 5 Y] o)ls 9924 5
g2 9 Uy 9 (VY plLSen 5 13w (V1)
o So s So A S kg, olull es (V439)
iz an sz ahly olulid QUly s
ooles a5 Slidos alex 51018 5 Ve F] ol 092
5 Sy (g5 oo 083 L 0 1) (2)lse e Ll
5 Sl (Y V) o LS 5 Sly «(Y410) o), Ken
5 S5 g (Yoo A) Koo g S5 (V1Y) o)L

vy g vy oy e gl o5 olal(ve o) Ko

@l Ol b 4 B35 48 90 )0 (pgd Awd 4O
Pl @il ez 1) St Lo lns
I, oolaiwl 0,90 (s Lre S &g 050 gad ool
iid Sleogas Jold) (cwais g9 99 0 (g
v azg g cdys Sl o b 5 (3ol s
S5 kg Seum sl ey 55 slaosls asgece
DIWT s gas oolil ol bls cga Lol o
(ol s |y (smmsit sloslone (530 )5
9 Orreter 45 95 pl Cole g Cgzr al oo
il 4 jle 50 o alols Lagl 50 )LS
O Aols aculoe slats) (o p)lS  ale
g Al Ll s o8l alols g5 o ai e g0
S YO XFLF ] T olitie 5 B)gomle alols ¢ [YY
"o s alols o [YY] @layye o yaS alols Y5
5 1l b 6 Koo lidiss o b [Y 5 YA VY]
5 Sy (Yo1T) o)) Sed § b o(VT) ol S

! Frechet

50 Slellbl (5 gld Swsigo — g Ju (Fole o s

lo§

179V glivwls e g 6 jlod @ puiud Jlw

doddlo -

OIS Gy jo salises loosls acgases 09,
HSly Glis 5l (Aizre Glaiolas S o aS o)l 18
Wilgs o alizee slayiolad (ol a0 &SI
300l GBasS solawl b g ool Bassodys sy
Sy 9% «ahS ol gl i olabilo
Saole JSin ol swbdodiz sbasUl 5 baosls
P obeSe el Ly (Bl L ol 5L ) o)
Ngd Jate ,Sa G ay calize sloosls degoazo
D sgs o aslis b)lye ol bls L ool
obadio Jolls ol bLS 08 )0 95 e slo il
gl «Dgliie oyl 5 Sl Coro g 280 (gliie
o 9 rgliilo yilod 0goui cglae OlS3>
Al oo Wosls acgezs 1 Sy y0 gl Dlaise
Al 050 Ko plsre @ Bl 2LBL 5, ol )
Il sl g tae LS pye o S
adizee glosl gl ol bls sla g, Ll
F5ouSe L (elsaiz g bz i) gl slaosls
Gty 590 g—ige 45 [F o Y] aal o ogline
bl e e ol LS i o

3 @lojgrman aey ml jo Lo W (dgl ez )
99 (e 2l BlS a5 00,5 o 0 VAAL ans Laulyl
5 ewlid (e lojle lawgd oul dpd ools dacgese
Ol 3 g 0] 208 & 50 (55 5o (5o o 0]
Sl Bl slaby) aans 6l 6 )leas Sl
Dvps gty o ool ol s o)le <
W88 e o Slala 8l e 5o ol
O bl dws a jo lgr e 1) alndS olados
Lo, Sag; g osliiwl 95 slolxe (Bl
1313 sz 9590 Altns >

ilse o alal; g5 b (IS Sl o Sl ans o
o SO oS0 gt e 4 ST el a5 800 842

J._&L;@Ax.?q.\;_?y_i{d.g.\;.?‘.\;.?@&‘&


http://dx.doi.org/10.29252/jgit.6.2.105
https://jgit.kntu.ac.ir/article-1-591-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

<5031 (L BLS S (5 jlweiugy sl 981 2Ll

J9wblae le oz (ol 42 Lo yule

50,0 olo,bls ol <85 g5, 2 azy JB
23,5 Al dinge jlade 500 Wil

oolaz_uwl S y9—0 T)_._’>| aS P~ Awd )l P9 .))_i.)j) B
5 o bl o (g 3lwdige e SOl
L5 ilwante hg) S @bl L (Vo) +) ableross
e S dn SO adal ) cal ol Lee 18,8 Jlas o
abl>055 g J aslsl o [VA] sges Slaliss 1, 5,lee
bly) @bolid an 3B 398 by, axwss L (V-)Y)
St § S5 rmizmen [Y] w05 p iz 4 S
9 - Lwgs ool asll Kl sl eslasl b (Y1 F)
Sz 3055 58,5 5 53 5 (V1)) ablross
o So by plels @l IS5 n e Sl
[¥] Aidges adlyl oz dn wm g s 4 SO WSS
o an 0gds e ad )3 L o alold gjlwaige
Ol ohls 5l al ol Lo Ly (28, 5, L o
ls,a ools acgazmos 3l (g ks jo 155 098 oo aulS
AL (B)lse 5955 o Sy Wlgioed Job jlne

asl S
A b oad sbol wladsy o wyo )8 ly a5 jshiles
sl b 51 B0 ol dlin il oo ol dlis
dcgozme Hladd Oyge o oS oo colaiul cwain
QSQLQ“—““"-' Q)—i'.‘.ﬁ) LS")U “5>La.’.n uLC)Uc‘ )‘ osls
gy ol eolaiwl Ly ol adlie o 0g—id aiwlS
dcgozme ;0 widid gl las ol LS o3lwaig
lajloro 9955 (o0 S8 (o p 990 Alises slaosls
oaleiwl 5,50 0010 A cgozme wlibe ds a5 b aig
Lol (g5lawaigy ym 0dle 00, 5 o s
oS Sl L alold i ol il )l angy poli
5 LS ol a0 aliwl s> (WulS 5)lse
6999 SLaosls acgaze 4 4z g3 b 1 Lo )lns ()39

1oV

5 (Ve ) oLl Sen 5 K55 5 (V1)) o) ,LSen
S 5 )0 pes (Voo M) s ST 5 (S5—ge
=B (S s Slogas | cwiis Slogas
&l N Se L 2)lse (S Ll g oo 5 az )0
oY -] wsges oslitl Jblie 5lse lulis
5 9gess (Vo V9) o, Kan 5 g0 Slindss [YY 4 1)
5 2sS (Vo) 88T g 35,09, «(V210) o) Sen
= ode (V499) @iy, 8 g ,lly o (Voo ¥) () Ken
e sla b 5l (qwain lajlre (235 L5 o
Sl (B)lee plwlid glp ad)le ol 5 g9 wile

L¥s o ¥0 FF Y O8] woges ool

Sl 9,50) £95 90 (A Sl ,8 pga s o
SySagy o id)S A s ol oo B)lse 2L BLS
bl 4z )3 dwslise )bl Olidos 5l 6 ke Jol
5 2line g (owsin slajlne G5k 3l odal Cnsay
aliwl oo g Bl alols (23,5 i o imesn
A0 Y ] oS o e | bl (5)lee il
4SS s 0,509, £95 cpl ,o I¥A 5 YV ¥Y Y. 0 p
0,15 8gzg alaxdo LS
9 oobrde yeid Ly Sl (ol 5l (g ks 50 )
)l LSal, SlLS 5l ol aals b sl
039 ol ol BYs alex 5l ogd co aulS o
e adlbiose (w2 0590 lajlxe 51 S0
U 5 03,5 oo s GLulid )5 55k
L calisee sla ulaie Mzl o by )bas oy
IEy gf- ra o] o)l ogles Kuss

6l bl o> e oy e lidss 4o Y
3,90 sla,bre g 2)lee Cali i a >0 laie
9,90 C-’L-’ )JQLM u—" wL.nLa e_AL'z.,.a‘ L; oalaw!
LEY g ¥ XA XV Y 00] 0,5 o 3
alols ol e il alols e lagdss o ¥
SN L o P A AT T AR BRSO

[Ve] ool A_cgemme 90 SLSe By 5,b
U Jlage ol as s o “)._gj‘sc Cewd s


http://dx.doi.org/10.29252/jgit.6.2.105
https://jgit.kntu.ac.ir/article-1-591-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

Slaie g oo La,blis cods oS (golass
lee 5l gols; slass lulis cel o] ol
95 Ol 3los 5 oo Bl Sz g 4y Bl
ol el ol gy polie s
e yso BN (65978 (5995 SLosls acgere

Sl B )0 eolitul 3 90 o> alolb 4 Bl —
el o mp 4bold i 3 o Ltl ol bl
ALols e 5 oat Blie i lse lolid pus
(B gy @bl el pogdle oL e >
205 oo Slawlxe ey il 38l cely

e Sy oo (pl 0 (V) KL a ez
Losls acgorme a5 095 o0 &Il (5iludingy B9y 2
Sl g (D90l Bblte Cand g3 4y ) (5995
ayazg Ly (igel Gblie o WS oo G
M slo ol )l gy polie (539,5 slosls acgons
00, 8 e dula B g T W = {wy, Wy, ..., Wy}
Shaae loolaiwl b5l ol bls ccas ddlais 10 s
b8y Oy o Laall o
T bmainge ail B 005 o 18 (2l 09
B s (SlSo calits aioy0) Voo U - s g o

il e St e o Jald o> alols plge b
4 45 el (g ile &9 b lons s Olyisas W
M oeizmod 2l 4nld () Lajlono slass ojla]
L g oszsaS sl aslyon sl b s sile &y g0a
| s 5lmdgy a1 55 L Liae 5y g poc
So g o yolie Glylo el ol g oo Jolis
yio Jlohe laslys ;8 a S g e bay Wil s
al 5hanlys ol an glate )l sl axsls

Bgb e Bd> b, bLS

3 Sag, el plaled (V) S jo 0 aS jshil oa
(O3 s ey o o s Jalds (oolpiin b bLS
=l eizmes bl oo (b5l g (S caalil ax o
88 o )8 ooliiwl 550 al> o g0 10 0, S,
F-jlaie) G5l @b lade aploes (sl ol al> 5o

50 Slellbl (5 gld Swsigo — g Ju (Fole o s

179V glivwls e g 6 jlod @ puiud Jlw

(S35 i) il po e (5ileainge slahs)
)] 90 Jees 505 SIS (s 5 )3 005
&slmooly (o28ly @S 4 o, sl 005 0 1,8
ks ool aegarma 4 (55,5 05 3 o
DS o D)5

59 dodde | ey el 2yl o adlie cpl aslol
ol Slsyz g asll goloiiny Coz )l ¥ i su
Sy5— ablain g ;5 Geud ¥ i 53 00 5 (o0 g pES
Jlosl adlaie cnl 55, 2 @olian woz)lz adlas
Oh 50 e Ll 0 058 g0 B (o 0590 S
20,5 oo &l Ololgainn 9 (605 4z ¥

Ol 0535, =¥
L omity Sliniod )0 ik Gla S 4 25 L
59959 Lgl_asoo‘é < gm0 ‘_g|)_> Q)L&A )9
(e 6, 5l Gz pl jo g Q—.'.‘ 5! ao)fu.uuu
oo daldl 13005 o &)l b el )by (gilwaigs 5
SESel, Sldiz (o p 055 sl el )l (e

285 oo lo oads &l

(Jol it o ol b sla w4 a B b
Lo g 052y i pla el )b Lo el 5L
Lo bxe 09 M) (cwiin Lo lixo 0529 pos
a0 ailbwl d> Jlacie (W = {wy, Wy, ..., Wy D)
a0 a5 L (B) o abols Jlade 5 (D) S calis
W8 ,8 Ay (695,9 slrosly acy azo
dcgoze wlul paS o jloo,lal pla M jally —
35— slwlre 51 Sl S (5095 Lwosls
sl sl jeas b LS anl s eslitl

el b 51 So e el Gl 4 Wzl )l —
iyl jgas b LS o as o ls o Lal
a Sl Cge caalens wbin] B> jlade 4T gal)b —

80,5 o il 0SS blis as)le 4o
elwlis cel cals aliwl 3> YU jlade


http://dx.doi.org/10.29252/jgit.6.2.105
https://jgit.kntu.ac.ir/article-1-591-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

<5031 (L BLS S (5 jlweiugy sl 981 2Ll

J9wblae le oz (ol 42 Lo yule

.\.M.\lasa LQJ.».A‘)L: g )J\)LD.O )‘ oolaw!

———————— F - Score

Sk dge

i)l b

s 081 ac gocxo

L2 el ly

T S coalid az ;5 ailiw! o>

- Ojge] dibin <—— ol oslo asgama )

90 eold Agazo ¥

B wmatots
Bl W Llss o5
m Gl
Lo Ve rJLi >
\J
Y ITToTTTT T G dilaie
|
Gy e cald e Pl et i l
|
Jal laxe !
Precision Olusy IB &y o L (p)lae lulls
£33 ko
. idny glalas oy s Sy Sage g aSy
Recall ) e
) B v 4 JUa! Wrass Shaesr e
ol SIS )Ll 4y oo
F - Score N Lo

iliko (slbools s garo )0 ol BT (sl SIS wszlr ) S

ey e LS A (6590 5 JulS Ay D j90s
3o a5 0l 0g2g ol Gl JulS NP Jilus jo
Jol> Slox lade SYob )l oo )3 sl sl
Ol 0y aS ol (il Sl (65 ol 4y
o elie ) o (sl 45 o] 102l e
Ul s o (rod a5 Sl (plap )05l &,
Sliie d o g (ome dige polie jlend )5
Sl 158 slae jol sl axils 1 (g sl poo aige
Sl 13 el oS il o s J> comslio

9 Sre o (s (97 gy s 99 Jals
YL olass Jdo 4 L ML’LSA Slabd SO (gyzims
Sl ez (59 =4S Sl by a5l e il )l
slagisgy 1) S el (g 5luaigy anl b ool

MW BTyl gjlwainte -)-Y
Sl yiahly dinge jlade s sl ooleidag ) 50
Lo e, 5l dsllas 5,50 dibin gl M g W B T
&l aS SLssl ) og i e oolat il g5lwa g
w555 g adlio ol 0 Esw 850 Al Jo
Gladozsz laey ol =l J B oo b asl b
NP ale 5 olgie 4y ol s 0,5 5oz
aSil ogdle ;500 ol 4 wibioe ik oS
oad a1 S a5 5 o) ine (olaj 50 595k Al
ol do ailisai o I8 (hasaizr Sy alsy

! Non-Deterministic Polynomial


http://dx.doi.org/10.29252/jgit.6.2.105
https://jgit.kntu.ac.ir/article-1-591-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-12 ]

[ DOI: 10.29252/jgit.6.2.105 |

RCGA iy, 5 o 055 —a ooliul (RCGA)
2 £35=09)5 5o (s=8ly slade &g by eyl olie
Sl (7) Jsei Lo -FAl ot o a8 5 ) L
Iy RCGA (vi,5- 51 )5 o0l a8 5 15 )5 pige9,S
lal goleinian pigeg,S Ll )3 ams oo plis
039 o= €52 53 B 9 (3l o)) T sl el
Shass coled 50 9 (W) (p33l50 U g 3) b lxo
M) (P93 5 S L5 203w ()3) (s sl Lono
2n+ 2 slos Jolb pig—0g,5 2 .0 5 35—>4
al® 0 aS s ol lee sl n il s 05

Ve Bdod ) Wed oo 4385 Sl 0 b, bLS

85— )3 Sl 53 LS (L
M e ile ol sl qojld gy Sy
Ol Jolae 6l w035 jho ke il p3905,5 Ll

Sl ol g o jio Jobao j5 W 5le 5o

205 0 B> ol bl aslys

Lyl oy Y)Y

"l el Gl s gl et e o
Ol Lopigeg,S 51 Sosm (sl g 0gh oo a3 55105 50
S Gae cads 000, 5 e aulxe Hlais
adbge Ban @l 9,5 (Adun) ateS (s5le g
o> plee ol bl Al e o o a
dcgozo ;o bliie blac 6 5YL slaws olulil
F- 5l osdase ol sl allion (o2 950 sloodls
L olejen F-score sl 095 oo oslazul score
Recall 4 Precision gl_» zol,l 8, 5 L o
a2y 90,0 |y byl cnl 5l Sopm yo Jolss pue
Recall 4 Precision ,;oliae cosl Koo 000 oo Hl,8
Precision cwl ) Sowe il K0 S5 Gl e
L g ol asls o8l jlaas Recall o YU jlade

Yl laseRecall g 3l JJla_de Precision

® Real Coded Genetic Algorithm
" Fitness Function

50 Slellbl (5 gld Swsigo — g Ju (Fole o s

110

179V glivwls e g 6 jlod @ puiud Jlw

sload—=ol; 59, ployor latali S5 o
3 Ot o Y e 4 e a5 WS o )5 (gumlg
Ay SO Olsz 4 Gar g (glwatne il 0
0D (epnd by 03g00e 53) (6 pl p i o>

23,5 o ()8l B (sl

Loy (oS n 3l (Se S5 i)
Sl J> gz b cimaz (o) 501 13 (5luaige
|y 053 b8 Gilises ligio o a5 Coul LelS NP
Ledbl pgle b o po (g3lutingy Slns J> sl
Cez gy ol 5l LEV=FO] el ols las LS
Sl 00l (Byme sla )y age ol (e
S5 N 5l 639,9 sLmosls 4 cgorme
Sl S5 s8Il (IS D90 00,5 g ool
T s abls ol L) s e
2 d=le ol 51 Saym aslsl o g, cpl ladl o

D05 oo g il oolaiul 5,90 Sl
0S5 w0 (o)l S Sl S8 LS
)3 0355 5 ;% slapiz 5 S 5| Jol> gl
&l L (ABC) (e5iae s ;555 5 (PSO)
dlie 0550 S5 i o) 5l ool Cwna

S o0 )l 3

Okt 23309, sl lw —1-)-F
oyl lanl (Sss w sl Jsbe 4y a2 g5
L5 50 pie—ag,S LSl D)5 ay a5
el el slaws aSol 4 a3 95 L Bl aigd oo 48,5
5535 5 5 Sl ws VL Wigh Aisgy el oS
3o 3y 5093 Sy p3pag S LSl
—8ly S L S5y o5 K1 5 g, o )

! Evaluation
Z Selection
% Crossover
4 Mutation
® Binary
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Abstract

Identification of objects referring to the same entity in different datasets is known as objects matching, which
is both directly and indirectly used in a wide range of applications including conflation, quality assessment,
data updating, and multi-scale analysis. Hence, a novel object matching approach is presented in this article, in
which, in addition to take only geometric property into account, i.e. geometric and topological criteria,
extracted from objects, any initial dependency on empirical parameters such as threshold of spatial similarity
degree, buffer distance, and metric weights is eliminated, through which matching procedure may then be
conducted in different datasets. All the relations in the proposed approach are considered including: one-to-
null, null-to-one, one-to-one, one-to-many, many-to-one, and many-to-many. Moreover, efficiency of linear
object matching using Real Coded Genetic Algorithm (RCGA), Particle Swarm Optimization (PSO) algorithm,
and Avrtificial Bee Colony (ABC) algorithm in different datasets were investigated through optimization of
geometric criteria. In order to assess the efficiency of the proposed approach, three datasets of different scales
from various sources were used. As indicated by the results, the proposed framework was able to appropriately
identify corresponding objects in different datasets. Additionally, it was revealed that GA outperformed the

other two algorithms in terms of optimizing the parameters present in linear object matching.

Key words:. Linear Object Matching; Multi-scale Datasets; Geometric Property; Optimization Algorithms; Real Coded
Genetic Algorithm.
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