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Z Selection
% Crossover
4 Mutation
® Binary


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

I, Recall 4 Precision awlxe (V) alal, fpizman

REX o obas
. TP
Precision = () alayl,
TP+FP
100 , Recall = —— x 100%
TP+FN

(e Ay &S aiiws gy olaws TP Lalg, cpl jo
oloil an oS it g, slass FP csloads s
aS aiwe g, sl FN g ailoas oLl

Olyeass F-score i 4lg5 e 5, ol sl Caws s
05_0.: ool Gl_'b L‘;’L))| g_A.Q_‘> ‘53'.&4 ),.uel)l; &S)
(gilwa g ol 0 Bu e ;b sl o
& slwd g ol 3 0 F-score jlade oS ariy

s e oL |, Bas wli (1) alaly asl oo

() ak,

Max ( F —score)

. o s PrecisionxRecall
leais ainS F —score =2 X ———
Precision+Recall
T | |w | w w, | 1]0 1
w m

GOty 03909, HLS L ¥ S

o=l Sl 09 oo 4iS 1bli 0358 slapigeg S

St o 5l (Boloal & jg0an g5 g9 jslaie
S5 Gk ol g W S oo Sl Wl slagjgeg S
g oo Sl (s 3 L]

ol golpiing pigeg,S Hlslo (F) b 4 345 L

W BT ,0 Télﬁ polis g M o 9593 polie
Sl adly p3909,5 90 S 5 g, 95 (nl 5 abl o
=l il sla by, p3905,5 (29990 oS (gl
Tailes 5 ool T glalais g0 o glalais S abolis
&b g, onl 5 Sopm Glsel a5 ol sas il
Sledls walgss giluage 5l Jol> 2l Slox

R Glged C3lese g, 5l Bedo ol ;o g, 0l
élal_c.» g LQQT Q.;Jis‘oﬁ)l_fﬁ 9 ool —w
u}‘}«S) U‘Jj) )o w‘ 0Ju o\)LD.».w‘ A.”j |°)9‘°9)S 9&

L Solas olsal @,k 5l lais,s pig09,5 slagy)

1 Single Point Crossover
2 Two Point Crossover

% Uniform Crossover

* Intermediate Crossover

Sl alo o —Y'-1-Y

Sl Cdne slapjges S (ooled sln Al 5l oy
Ot L Sl 5l w0 3 ale (35l S
ool Jws gl polae (F —score yolie o 5YL)
Olg—e caod oad Ll slas jgeg,S .ais,5 bl
GRS 50 gt e S lid Iy slapygeg S
ez sLapjgssyS (5l apigeg S YL o)
ey ) S8 o G201 sl g 03909 5 Glgis
GRS S eizren 39,5 (o e s
Cmoz slapjesgyS (il Lopjgeg S (il do)s
ol olass ad (LuSs el wlly p3909)5 Glgieas
Sy Rl g day al> e 50 053 sLopjgeg S
a5l a5y 0=l 5100, T ge e Sloz 4 i,
Olsean s 50 Conez Slao 000 BT Jgone
g o0 48,5 S0 )3 lg 59095

bl Al po —F-1-Y

Sl ald> e )0 adly slapjses,S asial 5l gy
Slopigeg S Shasd ar b sl 5hs bogs 57 (asio
Sl B A 00,5 sbml w58 slapgeg S ool Bi>
S5 5 0o L wly sloapisag S S 5


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

G Bgie (g5lwdingy iS [ Koo alins a5 50,0
20,5

sl U7 -V -Y-Y

Lo jleme g awlos Loyl )y piolie asol 5l g
Gk 5l L jlone 5 S e (09 o (sl dige
OBl 4T g0 ;o B Wgd o odumminw Cowlus 561
Je gl 00,5 Bis b bls ol gl L
Ohisel adilaie ;5 (gilaagy 2l 0 0SBy
30 Sygoyl j0 Wl oo dwle Wy = 0.004
B> a Sully go)losg =gwz =0 ol I, 3
o5 Sl (28 L el Sl S pe (g5 Al e 0l o
35S oo )8 sy 9550 (Y ,9x0) F-sCOTE

b BT 0,509, -V-F

B (1) S5 s solgii 5L & g L
J5| c\l?).a B érfsa )‘)5 oolazwl Sy94 4\.1.'>).a 9o o
Pi9—=9,5 2 o)l @l Hlaie dulxa (6l
Sl 5 (M) olsedl glajlre 32,k 5l (b BLS
F-score laie g 43,5 oloul W o BT slo il )l
al>yo 5500, 5 o et (2l &6 e Olgie 4
A laie 5 ol agy slo,lae aSolej pgo
2 bl o el )b g o jlas cpl 5o 5
)‘ solarwl L @L).L:Lu g 6 oolaiw! Cows slrosls
P Oy C’L‘-‘ 9 4_.3)5 r:l_a.J )JQLQA u_»‘
slbls Jole (V) JSei @ axlg Lo 8 o )3
Jols mwain sla Lo jloolaiwl b o 5 )lse
5 SLSo Caald az o oils 1 Gl al> e a

Db e (25l

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

179V glivwls e g 6 jlod @ puiud Jlw

als p39—9,5 95 Las e 5 —ln Jloeio!
pig09,5 Hlle jo asilul 5V] 08 o sl
Wi —aBly polie sllo W o BT sla el )b
U_“ el QH‘;‘Q oolar ! ‘5;5La...4 b‘oLQ.l U’“"j) )l
BLX-alpha ablas by, 3,k 5l o), (3o
|°)9—*°5; u)W 9 B T Comind 61)_; od._.oT Cmwdd
Lov] sms o ples 1y i,y cnl 5 eslanal b ol 8
Ch! = Random[Min{ P}, Pi} — () b,
Da',Max{P,,Pi} +Dal]

D = Max{P},Pi} — Min{ P}, P} (F) alal,

Q1 oty el oot slol pli 5 Chi ala, ol o
el o5 el [0,1] o3 4 oas liesl dslas Jlaie
9 Jol cpadly yo pli o5 oa8ly Jlaie o5 5 4 P g P
4 aS e ole Slee Min{. } g Max{.} (g0
S o daloee 1) lade 0 ST g (it S
& 904 (5l de a5 Cuwl (6,SXlee Random(a, b]

S o il b b A o3l ey ol

it Al po ~B-1-Y
o ol Clmer 5l S > plSin @ iz wnl
2 EFS Gl A4S 09 e Eel mar Cae
5 JoLSS bl 55 9 990 Vb oz Clnex
DBl b Slya A G o 285l

Al oo Cawddy () alayly Gl gz Sl

N= u(Np—1)Ng (0) adal,

Np (it 705 U gz slasi N abayl,) cpl jo oS
lioo pigag,S 2 () Sl N g pigeg,S slass
st ySon byl —5-\-Y

e Gy 595 i 5l Bdod ol o
5 = e b b leie 4 « 1SS Y- b F-score
ez D9-d oo 43S A0 0 (gjludingy ABy5
Lo baxs s by oV 50 IS olaw 2STas


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

Sl bLE o ablis Sy Jols 5550 (g
[\ ‘] o9 .\!b‘g.?u

S0 call az 0 -Y-Y-Y

Ay pllid sl jopl 4 U it sla b,
Wl oo aSl] Calisre (gloools dcgame o bl
Labs) ol (riomlS g oo idoene 51 (S0 Ll
bl az s dnbre G5k 5l Bl (5)lse (s
L07-0F Y0 N0 Y] il o olse o S
s iz 50 PLy 5 PLy 55 (53 jslate ool sl
So an aS w il e Sglate ools dcgaze g 4o
Cald a0 wisS oo lil sdly slos yo coale
Gk 5l PLy g PLy oz asle 40 (ao 0 4)) S

[08] 385 o s (#) alal,

C:
T, WiSp!
SPLLPLZ = 11’1—]::/1’1)[‘2 X 100 (?) d.Lu‘)

i=1 Wi
el Jlme o0 Jlo jlae SImp! bl ol 4o
Omt S caled az 5 Spr pr, 5 pll e 39 Wi
O S calid ax 0 auloe gl el Voo b -
alols ‘Jj_]o s;«..uﬁyo ‘s_wd.l.ib Lng)LM M)LC 99
L.aso)_? A >0 &)‘5—:’ o2 e S e
Dgd e ai8,F a3 o
50 aS i byl )l SO iCBg0 —
‘o)_;&a )‘)J obu."_m‘ 0)5.0 uo)‘g.c @L)_'aLu
kS’Lef"‘ 9 @‘J_».J Lngjj u_..d}/o d){.._?"
Cploa s ool 0 0S5 3l o) le—c
Dg g0 o8l las
ok 3 4S5 6,3 (cwiin jlre i gb —
Co Las il oo ()lse Jsb (235 510 o
gl oo o3l ol

oIS 3 g —V-Y-Y

5 b ulde b bool, asils ool dcgome ol LS (6l 0
o=l 08 D ygo Laosls dcgamma (g5, o bl0
o Juasnl oS GB 4 Joas el (S5l i
9  Siodns slalhs Bl (LS Slatse g
b e oo 455,5 a5 S L & s

oold degozmo g0 lanl o il o al> e o
4S5 (S5m0 ) g w0005 (o0 Se B @ Lo
5o 5l Folaie Olaiue v 0015 dcgoxe 9o
o 030 Aoy azre g0 o o S A il
R I e e
Seidng slalhs ools acgore 93 51 S0 sl
Pl iy yo 4l sl ol )0 el o0 Bi>
300,55 slsol plgal ool dcgammo g0 51 S 2 0
Olsedns Laol) S oy slim LaddlS (g5
33,5 oo oolainl oo 4 Jate bghs g bla 5,uSS
Sl e 4K by s Uy Lo 31, sl 5o
V oaS 098 00l 4iolei G = (V, E) <o e 795 &5
dcgoe Jol B B g aSed (oS dcgermo Jold
i S gy U s bl e 453 sla b
o 3 Sy i o aBlye Lol LB )
Lov] asbce T a0 Jate slagl shass g,
oo Jold hdasiz e 6 eh slaoly aSih o
Jols PLi (pgybo asaiz a il o Jb 5 o1,
g Py atads g0 0 aS 0l o By e B By b
4S5 wps oo JoSid |y o 5 L So R
PL; Jasaz> olls olonl b Py o Py bl
S (Srgar Pl Gz (nl o Lol asil o
a0 le hsa s pl BIF LSl 0 aS 008
5o il 99 Ly s T sy (el b g o]
Lahdaz ool 5l Sope (2b,BLS anl B s axss
2 lpls Debge a8 5 5 0w le KGO jpon

ol Loy g gl S b ol e (ataix

[ 1 e


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

Pl e ol (S eslail cg sl

m(PLy,PL,), if Lpy, < Lpp,

C3(PLy, PLy) = {m(PLz,PLl), if Lpy, = Lpy,

m(PLy, PLy) = medianPaePLl{minPbePLz”Pa — Lyll}

m(PL,,PL,) = medianPbePLz{minPaePLl”Pb — Lall}

Sg—ad oolatwl s as)le g0 anlio gl ol
Bed e 03l Lz Cs b Ll JLae [0V]

sbabne adox ) bslas (Saon 1 Soazn —

aloe Stz O OlsS (oo &5 Sl 6503
Dg—ad oolaiwl 5 lee LS coal i aso
A Gk ) Gles (e |y bolat (Saems
slacdyle ety alold )l (359 Sl 385
(el g @l 05 s oals Sbml Joly L
Sz S| (A) alaly [0V] 5905 alxe
D2 o L5 |, PLy; g PL; a5 )le g0

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

179V glivwls e g 6 jlod @ puiud Jlw

Alols alms (lpy ilis gla by, ralols —
e b (T VF) 5 5 Sigs Lol s 0325
a5 o5 5Lt Jy b sline s aikee 8 pals
e Sy plo basslie o )

Q)_ilao& 9 )3)—0.5 L}"‘)L)b dl)ld ‘J)jdw.)lm alols
V) ala

B> 2l 5l St Jb 9o Ly 9 Ly Ll ol 5o
oS 5l S (s3g9ee alols [P, — Ly || PLy 4 PLy
9 (Lp) PLy a5 ke slaJb 51 (S5 51 () PLy asjle
PL, as)le slasgs 5 S (s090e alols |[B, — Lyl

il e (Ly) PLy asjle slaJb 5l o 5l (By)

o8l dlols 4 ot as e SO o ejladl —

L oS aS ogd oo aidS leil g olal o )3

Lyl Sgu 0 ools Lis Cy

Job o b as)le S o3l s 1Lzl —
g oo a5 05,5 o ol Ll ol 4y (5 )Lae )]

2 D

Co(PLy, PL,) = [Compy, — Compy, |, Compy = Bih ((12is2) (%)) ) ala

Q) akal,
C7(PLLPL2)=|a—-B]|=

VL. V
cos™ ! (—ﬂ Ply "PLo )
VoL, [l1VeL,

el slasgsl oo Sas s Vpr, abal, ol 5o
3 oo S5 s, Vpr, oJsl amsle slgil

Bl e N3 )9e
wlesl o Slaol oy Jlasl 5 b 5l icolne —

aS 0gd o obul slonis SO s b)lee o
ol (28,5 L5 50 35k 5l Gl

Joly s 5l ali W) sogec alols hy alal, ol o
Jsb D pli Jb Jo-bo di (alesil s (2l 08
o)j sloss t 9 QS’LGK""‘ 9 G"A_ul o)f Oy Jm‘a L

3l o PL asle

6‘)—3 Q‘Pw“" as é}ii‘) (e )L:M e -
S esliiul jge (ot 5)lse (b BLS Al
ool b3 b)lse cgr BBl
Ao (o 1) moge it Wilgs e 4 WSl o
able 9o gl g s [OA] as Ly
Dl oo Cawoas () bl


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

oboly e p oy S 4 Jate Jb i3 2 agly oS8
il e

aloz 5l 1P slgmte 2 (et S o > —
ols (58,5 15 8 ;Koo i (slo fons
3lodal 04 g 5 X o adlaie fy Og>g0
L8] ail o (o )loe s oo sloml oo >
Ot Srlne BB dilrs 0920 (VY) alayl,
L, PLy 9 PLy ad)le 93 sl— (o)l m—
A Colas ol Jlaie a8 a0 aS das o ol
A i 5 e 50 0l 05
A it S0

2Ai
ApL,+ApL,

Cyo(PLy, PLy) = OY) abay,

03— Ol_7u| ~— Sl APL1 d_lasl) U_" B
&l ool ol BRI o APLZ PL; a5 le ly

3ol s 2lee Sl S o ilde T Az -
s il 5 oyl Lo, 8 am s Cidis]
Plg—e o (LS Cald a0 e ulne
Dy o] sges ool

byl -Y-Y-Y

S ool dcgeme o b b e o

bacgaze 3l 5 0 slao)le Jula cul (Seo

sy ey onl b adl Dglite (6,500 4 o

o Alize by, plulid Il gl ol BLS

odd 43,5 La o Laly, VY] axsl Lo 1) 5 )lse

Kol el Slides o B)le o

Loy gy av e vl wal e alal,y s el

Sl cdl ol j0:(Vie) e 4 SO aal, —

asle o J5l ool A cgozme o glas e
S,la0 595 830 00ld dcgazme o (g bl

[ A

0,5 alols g alons ol g cals olxl
Ao bl iz (2)lge o alesl 5l lal
dwle 05 (V) abal, ol )8 avslie )40
L b as)le 9o ol G Colns Jlne

Lyl Ao oo ol

Al A

CS(PLl’ PLz) = D, D,

QR ‘-b-.")

Gl oo sl slecaluw Ay g Ay alall, ol e
ru)d.a.lé‘ Aol D2 9 Dl ‘ PLZ 9 PLl 4_.43)Lc 5«)

PLZ 9 PL]_ M)LC 9o 40 ‘SILQ,..." 9 ‘SILA.».)‘ 6[&0; Oy
il o

bt Gle—wlide ;o (at (Bl St -
Bl Sglate Soase L s Sl 1 asles o
Se Olgedn alg oo Sglis cpl (285 Sl 5o
S Calil az s jlade (el )3 pwiin Jlee
S 05 1B esliinl 3550 0S5 4 (5)lse
o Simog (538 p g (5 ond aSlid
s i @ 2)lee JS8 b e
i Lo, 5 5l alaS ja sl &b ol o [04]
3 B e 4 Cd oS 4 Jate Jb 252
Corlins oo 5o gl 4 595 so 42,5 L
90 S8 DS plyean S 99 iy jgame
OV) adaly 00, 5 o aubre a5l
PL, g PL; 4 )le g0 JS& 3N aculoe ogou
vl s oo olad |,

OY) abay,
Co(PL,,PL,) =
J, f(6p,, Opr,)ds, f(Opr,, Opr,)=
{|9PL1—GPLZ|, if|OpL, — Opr,| <7
27 —|6py, — Opy,| ,if|Opr, — Opr,| > 7

B Sy asle oy wls B (s) akal, ol yo
90 g Jobo u_os‘ Jre éal_> u_,l o \.\_wlaura

! Turning Function


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

slolks L) So5ede e slallas LSy Slaise
Loosls dcgozme 3l S o (S g (Sado,
Sislw an bacs Laosls acgeze 95,55 slox| plya!
ool olass (V) Jgao 150,85 o 00l iy pai BI)S
Gl i 3l a5 B 1 Laols e pama | 0

REX RN

oolaiwl 890 odls dcgozxo jo (Pl Slowi Y Jgus

o310 o 3l o g oS

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

Polee Slaws
oy 3l o o 3 B ool as gozxo
oy Sl
7Y AbY Jl ool dcgaze
\ag! N4 £90 00ls acgesme
YTA f¥r pow 0310 degome

179V glivwls e g 6 jlod @ puiud Jlw

a G adaly poSe sl i(42)) S @ mae —
Pyl gl acdl ol o cul o
30 s blis asle man p50 o0ld d_cgazme
S, 05 J3l 0ols dcgae
S pasle ;e gl (V) SO S —
2ol el e as)le S ools 4 cgommo
Dl 3929 500 0ols dcgeme
SO sl adaly cpl 0 (VM) sz 4 SO dlal, —
o asle Sl s Jol ools acgeme o as e
3,15 3925 £ 0old dcgesne
cdl Se s cpl (M) SO @ i alal) —
az sl aedl ol o il e iz 4 S
Wa_ole S Jolools dcgama 34 sl
3,15 3925 £ 0ols dcgesne
29 <Al cpl o (MIN) i 4wz alayl) —
29,5 L Blite ol o3ls degerme o (2 )l5e
Al oo p30 0010 dcgesme j0 (B lee 5l Koo
az )0 Guyb )l o)lss I Soye Lalg) go aSLl 5l ey
V) Lalg, sl eolawl b s 3 sluls Sl calis

' ¥=3897713 . |\

395
|

28 5 oo duwls F-sCOre Slaas (¥ 4

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

adibin )0 gjlwatate g9y L3I -)-Y

590l
©ly3 0395 (S slapi sl 51 S yp ol al> 5o 5o
SW Bt sloytally e )5 lie somin
losls dcgame 51 oo bjeel Bble o |,m
SN Loys cal ools lis 4y o0 .S oo dwle
sdile Bl g bjgel adlaie lgicas laosls acgesme
Dglge 48,5 Gl 0 el adhate plyisay (o)lse

Slaalaie s sleosls RSN

6‘55}9* [

Gilwesly -¥
3 o3 slwosls l goleiiing 950, 2Ll sl
3 s @y oslS ANV AN Colio U oglu oyl 4
Sl 00 ool (5,03 (9, slool) 4SS £45
Jgl ooy acgozmo (F) JSi ab azg L .((V) USS)
Glyls pgs ools 4 _cgaze VYD el b gl
olrie shlo pow ool acgazme 9 Vb v o+ ol
5o Ledcgomme ol solos aS ol o Vi oo e e
bgi g syl S8 oy 4 WYY
azg Ll ool oyl el (g ko paiai ylajle
9y el o el 5l soleing o)l 4

3 e S Sygmo o3 e ools acgesme
s 5 B @ ddlaio 2 0 ools degoze oS


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

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

J9wblae le oz (ol 42 Lo yule

5 o o (S5l Ao (Jsl 09,5 (sl Jlte sy B e a4 005 e Ol
ORI 3525 (yad a5 035 go SN Lrosls ascgezrs BT O R W L I JE VR Wy PP
Sery adhie (ol o alaf, OA Plas alal, 25 e (V) Jooz il vz & sz 5 S @ 2 i

Al azsls 5 LB sl adlae sy5e alide glaog S

Ded e (L 1) e ailg, g (2)lse olo uizen

J5| n\bh u’.o.zn

Videeoor g edl.;m:,.nau

axfllao 090 pgo Al (gl ooliiwl 8590 b 3o ac gosxo :F ST

axdllao 0 )90 calizio Gleg S 30 (219 (s Lulgy Slaws ¥ Jguor

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

&0 kly,
Bz | Ak | 4SS | 4SS | v | 4SS SLBLS gboosls | ey 5
e N1 e B8 B8 el +
\ \ \Y# YAY \ b OYF pss 5 s \
VY \ VoF YYO ¥ A Y pgms 5 Js! \
q \ VY YA o \ OYY o g P ¥
R


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

F - Score (%)
<
LY

+ “oo Yloo “Y'Lo f‘qo A‘oo
s
o 09,5 30 S} i y55 2l SRen yloged -

7“‘ 1

s ----------*--

. :'f Ll i i

g A . "(J\L.\,yﬂlk"qm‘\"f{ﬁ u‘WR'Uf.hv il »l‘l‘w
o Ve o I" ‘ ‘

g s Tall
' A
woA. _|T ‘

\

o Yoo Yee Yoo Fee Bee

o 03,5 3 153 0097 s )58l (il ;Ka ylogi

Yoo o
ﬂ0 T R
As Tl ~ \'k IIJJ'.L,.“
£A 1 bl
o V. <o
5 | - J
o r
@ P | M‘
] l“,‘ L
[T 5 a‘ | “iy
4 V
f‘ T T T T 1
o Yoo Yeoo Yeoo Fee B

5
P 0955 30 Juus 3435 2 33501 2 }Sa slogai —

----- Sladie oy iy rolis (uSile

9 @1y 0555 (i Lo yoRl (1] S0 log0s 10 b
P 0955 30 Jums 594
P hLesll sl S ole polde (7) Jooo
3045 jghilen a0 oo lid dslllas 0,50 slaeg S
3o Lol plas 5l ol cad ccansl Lled (F) Jgu
Syg—2 j0 9 éj_a.; oolaz_wl LQOS)_? A< g0 ‘snLo.:
09_...4‘;0 awls LS'L')"QLU p.a.')?i.” @‘)15 )‘ coolazwl
6L905)_? )| AS_P > B J5_lo )L.M JLHQ 6‘)_»
20,5 oai 2l BL a8 o el S BLS
po— 3 Jsl 09,5 ;9 Lo, 5 Cadse Jlone (rizmon
248 Il 55 505 on e B anl 8 05y el

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

179V glivwls e g 6 jlod @ puiud Jlw

33l sl s 0550 layial )l Al @ 4z g

el oo cems a5 (y9e5T Gk 5l gsloane
T S el (gl ads) Comez olass ax
@boos 6 2 ks Jloe) IV iz 25 pis0s,S

Vool Bl s (Gt £ YL (Bolar Jlaie b
By s o gl e 2 Comez jlaso)o
R ST RSN RE T S
Byt gw at8)S L3 5 I plpw g G plncr
OS5 s ot 5 S (il Ken byb rioros

Gl il o SIS Ve o 5l o F-Score (o i
Ve pssdl ol S b Jleol conls 5 ade
23,8 0 1S5k

5o sl loges diges (0) JSi ylgca
.A_Q\JL;A Ul_“'“" |) p...vjjjj‘ A 2 Ls‘)" g 05;
F-Score jlase au |l SO YYY 5l am sy o ,95]
O LS8 YO 5 am SIS 0oy p 63 LAV YY ply
G i y9-500 9 7 4+ AT Ll F-Score jlase
F- Jlocie an |1, SO P A laie 50 s 55 lae
] OAH) (8 g os)j )d / ‘i‘,\/a )_>‘)J Score
Syg—e alas gloog 5 o 2l Ken Jl3ged (o) 2 b
Sk a4 oy 3uiod cpl Bos aSlil] 5l g aalllas
Wil o o), ST slass ) s 80 F-Score 5V
A Oy 0 Sylnly ol Ly S o6 Sl
Silwdigy g, olg—ean F-Score YL, oo
BT Gl el b aige lade dculre Sy canlio
d—Cgomo yo ua)‘j_c gl_:)bl.u dJﬁ_uw)ém 5W
aS el 53 LS 00,8 s ol alis slaosls
s 55595 Gla Gotnz 5 S5 0095 Slapiy )55l
ey S 5503l F-SC0ME Jlade a4y (s 52 0gdle
sl 13 55 Koo Sy A Cand (S35 o 55!
o)_iLo.C u‘)o 009_'; p—*—')j—i” asllas S y9—0 LSLQOS;
Loy, 5 5l 550 (golass jo g ol ails (5,0
S Sloe Je joij Glie gommi iz o ,o S

Sl ools lid 095 5l (6 icmlie


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

o Ve 5l 3L alold polie ol bl (F) Jgom
S5 cals ax o alnl o> lade g e AVYY L
ool L ools slaog S sl 7. 09,¥2 L7 .0+ ,0Y )

el Sglae calisrs

sl 0 G L5 il 5l g0 09,5
5 e calis ax o ailiw] o> polie aas o plis
5 Sl (Folitte polie laog I 51 4 0 (sl 8L alols
oealS eel iy o polae ol Cew ol Sl
345 yehilea 00,5 oL B slags ;S LIS

asllae 390 Slps,S )0 o390l Fbluo (sl ouds duslino dlngy sldin Y Jgor

 yiol )y

F-score(%) | Lreg )&

Wig [Wig | Wo [Wg| Wy [We| Ws | Wy | Wy [wo| wy |B(M)]|T(%)

YN IO INA| | <188 | | -IVF «/AR <Y Y-/20]04/YQ 0/\ \
VS EYAR & RN YA 0AY BN YV S N YAV RYA ¢ g < IYAIYY | O-/OY AUAD Y

AN EY/S U RVARY BN YA N B YA ¥ 8 RYRYN IRV N <IYAIAYIYY | QOYIAF UV/YY Y

Dy oo D90 Log )5 51 S e e adhaie
ashis o o ,bLs ool G 4y = (%) Jgux

- . ..x . )é @l{)ﬁu. —Y—“
2 Le el acge Hlade g 9o sloylne aSol 51 g
4.._..4[.‘):@ Laosle 49020 )‘ 05; R ‘5..4)5.01 d.‘ol...a
32 Lo lons 5 eolie () o 51 oL 5

G ko 53 Sl B I Jol> 5 F Jyur

F-score (%) | R (%) | P (%)

FN | FP | TP | kogys

av,Aq AYYY | 006

FF LYo [ore |

% AY#0 | AY A

oY | v- | ¥sa| ¥

‘1\’/\‘? Q’/Ya ﬂf/\//\

OY | YP | VY Y

acgee )3 )l 2LBLS 3 ol wex )l
db‘ k).».i’l_uc ML’QSA n_:sLQa.a u,uL».rLa L: ‘_QLQO»)‘O
olig wgx )L 40 easl Cuvsas F-sCOre laia
SogyS ;o sl SR Glaghy, S5 soleriny
‘) )Lg Sy90 ‘_ng).A.A‘)Li 9 o0 U"’)}‘;‘ daodls A.CM
58 35S o0 (S 09,5 ol eliie 9 DS54z b

Ol bjl)l S I L—»osls a

CM )o L)"’;*M

@b b, -Y-¥
Sibwaing 5l Jol> mbss LS o))l sl
5 eoal Cdds ol b s (ol waie sla Lo
St fons o5 38,5 155 5 3y, 5| L
Anlio 850 (00—l Byro Jlome V)) —wiin
sleaal cwsan oy s () S 0,5 0 1,8
#) IS8 50 a5 pobailen ams oo Gl 1) (g 99 5o
Sloog, S (oalod ;o s3liiy oz)lr col Olles
L auwolie jo F-Score ;| 6 5V Llade 4 asllas 5,90

SYL ol 5l plas ol g el oann, 508 g,


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

100 -+
93.89
95 A
920 -
85 -
80 -
75 -

70 -

F - score (%)

65 -
60 -

55 -

50

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

179V glivwls e g 6 jlod @ puiud Jlw

92.46

90.00

80.69

74.95
73.52

1

2 3

LB gloog,S
2 )lumo (g3l 3250 5 2 5LT
yleme (poled 8 ) iy 20 31 b 6L [l
axdllan 5,90 44 Slep g5 )0 b )liro (jlwaiots (131 P S

Oledbl 08l glaosls acgazme 1o ob,bLS oIS
Sl ) (gl SN 09 A wlS Hlixe
oled plulid oUly soleiin ooz )la atids
So S 4 S S e 4 S S il
Iy 2olee o a4 o 5 SO G sy iz

.Ca.u:‘)‘é

oLt nin sl fone 31 ks ] 55
W35 03l sl (SisIng 9 (wiin Slogas
dcgorme j0 oliss Sledbl 3529 & g0 j0 A jo
@l oge sl LT 5l Ulsice 095 slmosls
Gl Byo ol 5don piorad Og—od oolail
Sl e (Laol) s oyl ol i
G52 oz by awg Lo, (ml 5l el oal adl)]
Pl by b B)lee plw o lss

2,5 1,8 oolaiwl 550 slons

[1] E. Xavier, F. J. Ariza-Lépez, and M. A.
Urefia-Camara, "A Survey of Measures and
Methods for Matching Geospatial Vector

1Po

Loldiay 9 (o5 azxais -F
Olyd eg 5 « Sy slapi 65 oS Gudios (pl yo
2l oL BLE Glp Je 905 13 g9z
Hleslaiwl b (e lizrs slwosls acgomme o o>
285 18 ey 950 (wiie sl slire (o5luai g
RSty e ogdle Bl 0l 5o (eizres
039 Oz 5 8L alold aigy jlade ( SIS calis
J_A] Cwd 4 Lmolo A.CM )l 03; ).aa (5‘)" L{b)L..’.a
9o L anlin o ST piu,el as sl lias gl
Silbwaine sl YL 2hLS Gl 2500 b,
BRI R BT IN- SR W) Py "Epge- 3 ¥
Jol) mwirin Lo bone 51 6,0 b L5 a8
SIL 00,5 oolitul (S5l g g (owoie Sloogas

&=l

Datasets,” ACM  Computing
(CSUR), vol. 49, pp. 1-34, 2016.

Surveys


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

[2] L. Liand M. F. Goodchild, "An optimisation
model for linear feature matching in
geographical data conflation,” International
Journal of Image and Data Fusion, vol. 2,
pp. 309-328, 2011/12/01 2011.

[3] A. Samal, S. Seth, and K. Cueto "A feature-
based approach to conflation of geospatial
sources," International Journal of
Geographical Information Science, vol. 18,
pp. 459-489, 2004.

[4] X. Tong, D. Liang, and Y. Jin, "A linear
road object matching method for conflation
based on optimization and logistic
regression,” International  Journal  of
Geographical Information Science, vol. 28,
pp. 824-846, 2014,

[5] B. Rosen and A. Saalfeld, "Match Criteria
for Automatic Alignment,” in Proceedings,
Auto-Carto VII., 1985.

[6] A. Lupien and W. Moreland, "A general
approach to map conflation," in Proceedings
of 8th International Symposium on
Computer Assisted Cartography (AutoCarto
8), 1987, pp. 630-639.

[7] A. Saalfeld, "Conflation Automated map
compilation,” International Journal of
Geographical Information Systems, vol. 2,
pp. 217-228, 1988/01/01 1988.

[8] R. M. Pendyala, Development of GIS-based
conflation tools for data integration and
matching: Florida Department of
Transportation, 2002.

[9] D. Sheeren, S. Mustiére, and J.-D. Zucker,
"How to Integrate Heterogeneous Spatial
Databases in a Consistent Way?," in
Advances in Databases and Information
Systems. vol. 3255, A. Benczdr, J.
Demetrovics, and G. Gottlob, Eds., ed:
Springer Berlin Heidelberg, 2004, pp. 364-
378.

[10]E. Safra, Y. Kanza, Y. Sagiv, and Y.
Doytsher, "Ad hoc matching of vectorial
road networks,” International Journal of
Geographical Information Science, vol. 27,
pp. 114-153, 2013.

[11]H. Stigmar, "Matching route data and

1P1

topographic data in a  real-time
environment,” in  10th  Scandinavian
Research Conference on Geographical
Information Science, 2005, pp. 13-15.

[12]S. Mustiere and T. Devogele, "Matching
networks with different levels of detail,"
Geolnformatica, vol. 12, pp. 435-453, 2008.

[13]S. Mustiére, "Results of experiments on
automated matching of networks at different
scales," International ~ Archives  of
Photogrammetry, Remote Sensing and
Spatial Information Sciences, vol. 36, pp.
92-100, 2006.

[14]A. J. Saalfeld, "Automated map conflation.
Washington, DC: University of Maryland.,”
1993.

[15]M. Zhang and L. Meng, "An iterative road-
matching approach for the integration of
postal data,"” Computers, Environment and
Urban Systems, vol. 31, pp. 597-615, 2007.

[16] V. Walter and D. Fritsch, "Matching spatial
data sets: a statistical approach,”
International  Journal of Geographical
Information Science, vol. 13, pp. 445-473,
1999.

[17] M. Zhang, "Methods and implementations of
road-network matching,” Unpublished PhD
Dissertation, Technical  University of
Munich, 20009.

[18] L. Li and M. Goodchild, "Automatically and
accurately matching objects in geospatial
datasets,” in  Proceedings of joint
international conference on theory, data
handling and modelling in geospatial
information science, Hong Kong, 2010, pp.
98-103.

[19]M. Sester, G. Gosseln, and B. Kieler,
"ldentification and adjustment of
corresponding objects in data sets of
different  origin,” in  10th  AGILE
International Conference on Geographic
Information Science 2007, 2007.

[20] M. Zhang and L. Meng, "Delimited stroke
oriented algorithm-working principle and
implementation for the matching of road
networks," Geographic Information


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

Sciences, vol. 14, pp. 44-53, 2008.

[21]1B. Yang, Y. Zhang, and X. Luan, "A
probabilistic  relaxation approach  for
matching road networks," International
Journal of  Geographical Information
Science, vol. 27, pp. 319-338, 2013.

[22] Y. Wang, Q. Du, F. Ren, and Z. Zhao, "A
Propagating Update Method of Multi-
Represented Vector Map Data Based on
Spatial Objective Similarity and Unified
Geographic Entity Code," in Cartography
from Pole to Pole: Selected Contributions to
the XXVIth International Conference of the
ICA, Dresden 2013, M. Buchroithner, N.
Prechtel, and D. Burghardt, Eds., ed Berlin,
Heidelberg: Springer Berlin Heidelberg,
2014, pp. 139-153.

[23]Y. Wang, H. Lv, X. Chen, and Q. Du, "A
PSO-Neural Network-Based Feature
Matching Approach in Data Integration," in
Cartography-Maps Connecting the World,
ed: Springer, 2015, pp. 189-219.

[24]D. Min, L. Zzhilin, and C. Xiaoyong,
"Extended Hausdorff distance for spatial
objects in GIS," International Journal of
Geographical Information Science, vol. 21,
pp. 459-475, 2007/04/01 2007.

[25]S. Yuan and C. Tao, "Development of
conflation components,” Proceedings of
Geoinformatics, Ann Arbor, pp. 1-13, 1999.

[26]J. Hangouet, "Computation of the Hausdorff
distance between plane vector polylines," in
AUTOCARTO-CONFERENCE-, 1995, pp.
1-10.

[27]1G. Touya, A. Coupé, J. L. Jollec, O. Dorie,
and F. Fuchs, "Conflation optimized by least
squares to maintain geographic shapes,”
ISPRS International Journal of Geo-
Information, vol. 2, pp. 621-644, 2013.

[28] A. Mascret, T. Devogele, I. Le Berre, and A.
Hénaff, Coastline matching process based
on the discrete Fréchet distance: Springer,
2006.

[29] T. Devogele, "A new Merging process for
data integration based on the discrete
Fréchet distance," in Advances in spatial

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

1Py

179V glivwls e g 6 jlod @ puiud Jlw

data handling, ed: Springer, 2002, pp. 167-
181.

[30]X. Tong, W. Shi, and S. Deng, "A
probability-based  multi-measure  feature
matching method in map conflation,"
International Journal of Remote Sensing,
vol. 30, pp. 5453-5472, 20009.

[31]W. Song, J. M. Keller, T. L. Haithcoat, and
C. H. Davis, "Relaxation - Based Point
Feature Matching for Vector Map
Conflation,” Transactions in GIS, vol. 15,
pp. 43-60, 2011.

[32]A. Moosavi and A. A. Alesheikh,
"Developing of Vector Matching Algorithm
Considering Topologic Relations,"
Proceedings of Map Middle East, 2008.

[33]W. Cohen, P. Ravikumar, and S. Fienberg,
"A comparison of string metrics for
matching names and records,” in Kdd
workshop on data cleaning and object
consolidation, 2003, pp. 73-78.

[34]M. A. Rodriguez and M. J. Egenhofer,
"Comparing geospatial entity classes: an
asymmetric and context-dependent
similarity measure," International Journal of
Geographical Information Science, vol. 18,
pp. 229-256, 2004.

[35] A.-M. Olteanu-Raimond, S. Mustiére, and
A. Ruas, "Knowledge formalisation for
vector data matching using Belief Theory,"
Journal of Spatial Information Science, vol.
10, pp. 21-46, 2015.

[36]H. Du, N. Alechina, M. Jackson, and G.
Hart, "A Method for Matching Crowd -
sourced and Authoritative Geospatial Data,"
Transactions in GIS, 2016.

[37]C. Beeri, Y. Kanza, E. Safra, and Y. Sagiv,
"Object fusion in geographic information
systems,” in Proceedings of the Thirtieth
international conference on Very large data
bases-Volume 30, 2004, pp. 816-827.

[38]C. Beeri, Y. Doytsher, Y. Kanza, E. Safra,
and Y. Sagiv, "Finding corresponding
objects when integrating several geo-spatial
datasets,” in Proceedings of the 13th annual
ACM international workshop on Geographic


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

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

J9wblae le oz (ol 42 Lo yule

information systems, 2005, pp. 87-96.

[39] M. Zhang, W. Shi, and L. Meng, "A generic
matching algorithm for line networks of
different resolutions,” in Workshop of ICA
Commission on Generalization and Multiple
Representation Computering Faculty of A
Corufia  University-Campus de Elvifia,
Spain, 2005.

[40]E. Safra, Y. Kanza, Y. Sagiv, and Y.
Doytsher, "Efficient integration of road
maps,” in Proceedings of the 14th annual
ACM international symposium on Advances
in geographic information systems, 2006,
pp. 59-66.

[41]J. O. Kim, K. Yu, J. Heo, and W. H. Lee, "A
new method for matching objects in two
different geospatial datasets based on the
geographic  context,”  Computers &
Geosciences, vol. 36, pp. 1115-1122, 2010.

[42]Y. Gabay and Y. Doytsher, "Automatic
adjustment of line maps,” in proceedings of
GIS/LIS, 1994, pp. 332-340.

[43]P. Lischer, D. Burghardt, and R. Weibel,
"Matching road data of scales with an order
of magnitude difference,”" in Proceeding of
XXII1 International Cartographic
Conference, 2007.

[44]D. Mantel and U. Lipeck, "Matching
cartographic objects in spatial databases,"
Int. Archives of Photogrammetry, Remote
Sensing and Spatial Inf. Sciences, vol. 35,
pp. 172-176, 2004.

[45]D. Demetriou, L. See, and J. Stillwell, "A
spatial genetic algorithm for automating land
partitioning," International  Journal of
Geographical Information Science, vol. 27,
pp. 2391-2409, 2013/12/01 2013.

[46]N. N. Vinh and B. Le, "Incremental Spatial
Clustering in Data Mining Using Genetic
Algorithm and R-Tree,” in Simulated
Evolution and Learning: 9th International
Conference, SEAL 2012, Hanoi, Vietnam,
December 16-19, 2012. Proceedings, L. T.
Bui, Y. S. Ong, N. X. Hoai, H. Ishibuchi,
and P. N. Suganthan, Eds., ed Berlin,
Heidelberg: Springer Berlin Heidelberg,

| PP

2012, pp. 270-279.

[47]1G. N. Yicenur and N. C. Demirel, "A new
geometric shape-based genetic clustering
algorithm for the multi-depot vehicle routing
problem,"” Expert Systems with
Applications, vol. 38, pp. 11859-11865,
2011.

[48]L. M. Li, K. D. Lu, G. Q. Zeng, L. Wu, and
M. R. Chen, "A novel real-coded
population-based  extremal optimization
algorithm with polynomial mutation: A non-
parametric statistical study on continuous
optimization problems," Neurocomputing,
vol. 174, pp. 577-587, 2016.

[49]S. V. Suggala and P. K. Bhattacharya, "Real
coded genetic algorithm for optimization of
pervaporation  process parameters for
removal of volatile organics from water,"
Industrial & engineering chemistry research,
vol. 42, pp. 3118-3128, 2003.

[50]A. Blanco, M. Delgado, and M. Pegalajar,
"A real-coded genetic algorithm for training
recurrent  neural  networks,"”  Neural
networks, vol. 14, pp. 93-105, 2001.

[51]R. L. Haupt and S. E. Haupt, Practical
genetic algorithms: John Wiley & Sons,
2004,

[52]J. Eshelman Larry and J. Schaffer David,
"Real-coded Genetic  Algorithms and
Interval-Schemata,”" Foundations of Genetic
Algorithms, vol. 2, pp. 187-202, 1992.

[53]W. A. Mackaness and G. A. Mackechnie,
"Automating the detection and
simplification of junctions in road
networks," Geolnformatica, vol. 3, pp. 185-
200, 1999.

[54] A. Chehreghan and R. Ali Abbaspour, "An
assessment of spatial similarity degree
between polylines on multi-scale, multi-
source maps,” Geocarto International, vol.
32, pp. 471-487, 2017.

[55]Y. Wang, D. Chen, Z. Zhao, F. Ren, and Q.
Du, "A Back-Propagation Neural Network-
Based Approach for Multi-Represented
Feature Matching in Update Propagation,”
Transactions in GIS, vol. 19, pp. 964-993,


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

2015.

[56]H. Yan and J. Li, Spatial Similarity
Relations in Multi-scale Map Spaces:
Springer, 2014.

[57]1D. L. Anderson, D. P. Ames, and P. Yang,
"Quantitative Methods for Comparing
Different Polyline Stream Network Models,"
Journal of Geographic Information System,
vol. 6, pp. 88-98, 2014.

[58] A.-M. Olteanu Raimond and S. Mustiére,
"Data Matching — a Matter of Belief," in
Headway in Spatial Data Handling, A. Ruas
and C. Gold, Eds., ed: Springer Berlin
Heidelberg, 2008, pp. 501-519.

[59]R. C. Veltkamp, "Shape matching: similarity
measures and algorithms,” in  Shape
Modeling and Applications, SMI 2001
International Conference on IEEE., 2001,
pp. 188-197.

[60]H. Fan, B. Yang, A. Zipf, and A. Rousell,
"A polygon-based approach for matching
OpenStreetMap road networks with regional
transit authority data,”" International Journal
of Geographical Information Science, vol.
30, pp. 748-764, 2016.

[61]A. Cecconi, "Integration of cartographic
generalization and multi-scale databases for
enhanced web mapping," Universitat Zirich,
2003.

[62]C. Parent and S. Spaccapietra, "Database
integration: the key to data interoperability,"
ed, 2000.

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

IPE

179V glivwls e g 6 jlod @ puiud Jlw


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

[ Downloaded from jgit.kntu.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jgit.6.2.105 |

Joumnal of Geospatial Information Technology

Vol.6, No.2, Summer 2018

K N. TOOS! UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Assessment of Optimization Algorithms on Multi-scale Matching of
Spatial Datasets Based on Geometric Properties

Alireza Chehreghan?, Rahim Ali Abbaspour

1-PhD of GIS, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran
2-Assisstant professor, School of Surveying and Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran

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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