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 Logistic Regression
, Transition Rules
Non-stationary
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% Geographically Weighted Regression
* Geographically Weighted Logistic Regression
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! Case-Based Reasoning
? Global
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® bi-square


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

Sl 3 gl s Sael cwsa s GWLR
CA )l ool l_> SR W) 5 ‘)| dx 9_‘
28,8 18 eolaiwl 050
Pl it 55 00 2o s B IS S
() alaly 3llae CA Joo 10 505,54 Cys
Jsbo 6,5 i Jloiol abayly cpl 5l 0l oo
1l plp P (C5) £ ooy 52 €
V) ala

PctA (Cij )=P (Cij )X Q (Cij )xvxConst.

e 4o Cy ok i Jex>l (P (Cy) o] yo o8
s> L bl 0 € Johow a5 g0 j0 .l
oST aisl axsls JJ B LR Jaw ;o .o ) ailewl 5l i
Joe gl o JS 51 ol> Lozt ol P (Cij)
J_g‘)g P(Cij) Sy 0_31)_J)QBGWLR
Dg dalex LR Jas gl nJiS 51 Jol> Jloxs!
Moe o puile8 ol ol o a il jo
Dgm sl e g 518 Jow g0 oS 5 ol
aS — ol o ouile 8 sloolaiwl &ygo yo
P (Cyj) o - asl oo Logistic-CA oo Jlon
aS el t plae; o (Siln oo Q' (Cy)

139 o0 dumlzee (A) adayly Billae Saliys &y g0

s'ey)
Q' (Cij):m:l—
n

olon )3 35290 sl M Jol o Ci'jn ol o as

‘;_vw )9 S0 (_gLQJBl_u slass N ¢ CIJ le_..u
s lnads 0 oy o lasil A s a5 ol Cij Jokws

A) 4k,

33 sl ol Sanog ST(CT) 539 valys puiite
ool 55 ST ) e sl e bl
2205 g6 drusle () abal,
Q) akayl,

1 if cf isurban

St(cirjn) = . m
0 if ¢ isnoturban

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

oo (ilio (gam Sy Joo guwl 5 -V-F
518

Laosls (55, s LR 1515 Jow Il ,ool> axlllas o
ous )51 sl Ll o a5 aledme (g 5 12
od s e ailiwl o> 5l 518 Ja o o wg
CWLR Jo—s gl 5" sl 09— i
U abaly Gulol o Uns o ie wiad sl
100 5 dwle

& =Y, PR ) akay,

Yid a5 00s 0,50y ollas e & 1,0 a8
Jleszl oo Py Gho b ) aly poicie s
ol bz 0 .Cewl LR Jow bl ool 041
Al aid 8 a8 le glaz gl e ) wlin] o>
3,9l o Jeisl a5 ible ;0 GWLR Jaw 4 jo
oy A4 51 ;a8 LR Ju bags Ll olie oo
tble 95,5 o el Jos cnl 2055 0I5 w0
il e ;S8 Jome o YL cBs gl)ls as
3 e g Qigld oolainl dore Jaw (o loasre
e Ol o Sz o diged slaas )3 55 ok
D98 (97 Ao b (e

e Sl 2 g Joe 3 Jis sl puiie S5l
(Siad pe (pizmad § 00d 0yl cal S (510
et Ol sladilis jlaS Jias slo st Gle YU
(0] cils psite (gl 00 35T s el s codle
e S92 Uy 40 Gebiod (ul )3 b plodl
G 5S 536 ghls aS (6 pite iy sl i (Lo
23,5 B> Jawo 3l g 8y 5

CA Jow o>l b -¥-F

syl )b g Jow (b oged iy yad 4y 15w cpl jo

o5 oilgh iy 55 —\-¥ -

5 =518 bl hos (18 5 90 Guios cl o
LR (sledoe (gamsl o 5l o 5 40 oS (o) it


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

<390 > 8l &2 09 g Sy bl Lyl

Gxa2oale ol 58 y0 Sob

a5d MATLAB J;30 a3 50 CA Joe (55buosly
a5 alil 2013b

(6! 4l Ay gy iy 25 Y- Y- F

Eom a4 ()l o |y S pd oy sl IS el

¥ oa Sy g Y 25 S Sg— S ‘\dl 4 WS

Sla—sl> s, ol o Is-] D505 (G ol

A_Qb‘foéj) Sg->g0 LS)'Q:—"" d.‘ol_..a)).n)o G\My

ol paS cwl gl g a 1Hm Sl og 5 o,
Syr3m (8 Sabih b B3| g 5 el
&Sl yo aS oo Sl anlB 50 5wl e arwy
dagl ol gl a il o by o) 3wl ge
S99 b (2l wgi a5 Abls o
o018 020 o 7y il oa b 5 asne
Slaass [0 a oSl 0g 2 0d, 5 lail> o,
Al azs 8 )18 059 a>g8 0,90 CA L o o calizrs

31 Baie Ll 45 cul (g5, 4555 ] , SO
Sl e anazg L= CA Joas o )k
e sl siluans ol s (Sl
allas 5,50 adlaie o .l 0090 gl Al Wi,
iy Ly e an S 5 ol
Sl g5 0 5 60 Mg 50 Lol sl (glanils
el o St o 0] 3 e 335 s otslia
09 oSl S el S g Olgly S et Jlod o
A8l dagi 5 Gy st Slald b Jlal
gz ol Gaazd Ho 1A (V) JSE) canl oal |2
Srehly g £95 90 (nl Ol dge Ol Slm]
W0 ,8 @y e gl Al wly oo lsie Cou

99 oo sdnlia (V) alal, yo 45 o bl an
(P (€)) <t ol 5 € Jsbow i Jloz>|
Szt 5 (€ (€)))  Folrat e oyl

A eS 5o an | e Cwddl i an Jolw ;S

! Edge expansion
2 Spontaneous
% Infilling

ol

ooll o a S ceul baws gl Bolas s> 5 U

:[?]oy;'ssa dwle (V+) alayl,
v=1+(-In(md))” () akal,
Csl S5 g yao G Solai vae o rnd T o 4
il SYL o ke az e a8 el gyl @ g
Sty (B i b 9 YU polie o DS
NN £ 4 ST SURPNIVE SRR J IRV JC PR
ool a8, 8l o sleaga e s Const. ol
5 Lo aileog; > Jold 5 508 (SOl Ay sln
5 S 2l (eizmen 5 ol bt o dede
90— 5| Gy 09290 (Sximo 3S1ye 9 (gl
2 G Jobw 625 )13 &g 50 ol (loand
9 oo il Const. Jlo s gbl e

dlor Sy Pl ypeinl e
Oygmotn Silmdnd Sloj slo o3k G (nl 5
G lwd s Al s azgi Lo a8 )5 e b ailele
5 oo el OYAY-IYAY) als 4 Slej 0,90 o
S5 VA iy st sl S5 S i s
2 458l axg sledsl JS aSalxl 5l 5, walys
IS e o Wl oo 0ae FoY0 Sloj 0,90 ol
ez Al ddles oilwancd Jokw YVYY Joles
BxO FxV) @l Slaed b 0,2y LCA Jow
> jo cdo aSn) @ axgi Lo g0l (VOXVO
ol b boas il 8 ;0 GWLR Jos 3l solaz!
o0 Sl S XYl i Sl 0oy
Gl and 6l TXY  Silaen 130 ol las aols8l
aloine (ppizen 0l 485 Jlai 0 608 (1) 0,
Jom ilwand 0 Ox0 Sluwr gl p Comsg oy
oy I 2l ol yo ass jo 0l &, Logistic-CA
e a oolatul (g3l and o Ox0  (Sluws
Sl 0al a8 5l o Jelu ojlail el [SS ay 03Y
g oolaiwl 5)50 sodls s azgi L CA Jow 5l 2]
ovlie oz 50 W(ledslws |5 olaed) Laools pox>
Gtz Cpl 0 000,85 sl e Ve ol g VYO0


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

ol @il &8 )l Woko pund Jloss! anlo
bS5 soled 5 dedshor ooled sl (Soluwor o35
) (Qt (Cij )=1) Sl 50 as,s Lk o oSy
La iS5 ands” jo adl Vel gl andl> 0l o
O ygmots |y A Sl 095 g ol il 0l ) (giluwand
A5l o ool 8 Dglaie sl wus L g olalgs
Al d o el ol w b oo Jlasl 1,5 Xl

el oads ools ioled (V) S0 [0 (o 5lwaccds

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

s (S e Glon slls a5 Jolo s Jlazs
u_LCc\_v ulDLu‘ d?P)‘m)ojadaé)f)&.of‘f
sl aia b oo 3 oo el dlae (pl 005 oz
Golwda i a8 0 sailejlw 092 0 i, 4l
b anas pol,d oSGl ol Budos cpl j0 00,5 JSas
30 Sl b (gilwand o ST S g0
0o U o wolael s aS gl il o, o,
IS 0o ;o j0 aad e il WDgd o xS
BRI ¥ EUWON- SRR U C SRV E S -1 EOWY DU

als

O (c,) =1

ol il [ES=pRuEpn-)

¥

y Pale;)=Ple; )= (¢, )xvxConst.

(8 3ty Wit 5 (61 il by ey Jla iy oS ¥ S

(00 b jao) gl apil> 0y o po alizee yolie
208 s o] aiage Jlade 5 12

<ds by, -F-F

st Oy 4yl dlile Cgz ol adllae o
3 2ly axwgi L (golpiing CA Jus lawgs oads
LS b coie o soliul [PV LS o 0
Ol o as el > 28 5 L o b C8s awle
g (gilwant (Bolai Ml & 90 4 o Jolos
Slpcare ool 5l aline Slidss 5| gl ,0 42 5

Cnbly 5 (m lum asds g 3ldail ol o

or

aS il oo Vo vas 1SS o leds cnilendl 1SS 0
oo bl glails ol o sl 185 asslis
So =l e Joke plad sl LSS ol o (Sluon
40 P(Cij) o alols b 1,5l jo b gk plas
@5‘5 )L’i‘" Jf‘)-.’ Q' (Cij) 9 099 )‘Jgﬁ Jo)“’ 6)‘/55
L st (=2l anngi (g5luad pol> gadod 5o


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

<390 > 8l &2 09 g Sy bl Lyl

Gxa2oale ol 58 y0 Sob

NouiiS s Alsls e cass a8 ol e Julis
g g0 03l

f(d)=(05)" ) alaf,
oS (7)) © oo 53 B 9 A 4 53 il e
05 e ) 5L L aulre sl Culys 5o
38 )5 o0 duwlee (VV) abayly oLl

P’ = min(,UcA,Bc ':ucB,AC) OY) akal,
3 € Jslw eSS 5 4 Be g A ] j5 48
az,e by bl @ arg b B g A glhadss
LS 6,15 5L e sy ldld s
obel amti o 5 4l LalS i a2 55 (e S3>
J=olgd i GLSGal (0,5 el L (5518 LIS
» Sz slalad (25,5 oaol el i lise
ee—ar du dlue (3].00,5 o 4l 90 (o dunlis
79 &S CA i SBe o i slaJoe sl
S Soplyml g IS slas i yaelp o el Ll
ey ol aeild Lagil g ojlo 0,5 (sladlate o
e 0080 = sl 380 gkl bl
Sl 55 a0 p3Y 09500 Jlediy (28 B o e
Map 5 3le,— 5658 sl auloe sl
30,5 salal [#£]Comparison Kit

Com g i -0

S5 5l S e 5l sdnel Cawsds ol w4 aalsl o
g e 410 o,

2518 il (g S ) Joo (el el 5 V-0

F513 e 2l 5 adgl el S 1 Jols mlis
X it s oo o il glaiie el LR

! Halving Distance

o

u‘)_.ue l_Q‘.u ua}Lw L)"‘ Lol el o0 oolawl O¢>g0
amlio glie ) SoaSe 1 Jsbw 50 385 Lkl
CoBly bosls &, glas 5590 L 5 Suo3 gosls I8
Gt ol 0 ) aes o Jl 8 axgi 0590 1) 05250
Gilwdn i 4 g sllail e (6,05 o3lul s
03 4_‘:‘)‘ ‘GJLQ 6Ll§ a)Lni )‘ S¢>g40 “""’3‘5 9 odd
ads ookl 55Vt Jlo o S0 Xe lawgs
[#v]
Ol (09 (55L8 pgpo 5l o lal ol d e 4o
G a0 oy ool a5 00, 8 o oola
Ol oS o (S o5 O S 4 Joho S
GRS 5 e ) & 35 o folcas 5 Sk
Lsy 4 5v]
A azis 00 Jobw 3l e 558 LI o)kl o
OV) adaly, Wbl s B a2 of S a
30,5 oo dwle
wh, =max[ M, xf @4)]
c,j <0 ij c.i
Az 0C Jobw glas a0 yéj ol o as
C Jokos alold o S0 A B asis 0] LIS
f SIwuLs‘)‘onl_qu_'Ad_ﬁu.‘U)b

(1)) abad,

Gz Oyl 5 48 Cel ] g sl bt 5
Ay d (ol dngi pas 5 dxwgi (WS g
90 4,50 ;0 My jlafe a ot jo g s slas
O ygman] 2 50 5 S lp wdl e alie O
B aii ;0C Jolow 3lad azyo 05 valys ja0 plyp
alin gl ataly ool » 5 A asds )00 O &
ol aslllas ;5 Grizren 33,5 oo drnlne (398 alal,
OV) abl, sllae [$Y] Slas alols cosl ol
ol o aS el Glalols d ] jo as w5 solaiwl
0 & 635 0 Jobe p dluen Jolo ()18 ST Gl


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

LR Joo 2l 9 adgl gl S 51 Jol> gulis ) Jguer

e e Sl ot o pb e
) 20y 30 o (st Lo yo . . 3391 2 oo 5o
4yl o puicio _ _ i Sl sl o . i
OFwyy | Oy | S yge y0 o Sd> g0 4O
St w2l 5l alold - - V1aVA Gt ol lalals | TV 0AY 1YaY 0
255,90l s p)l8 + + fray 2blss,5leS )8 Y Yagy
5 51 alols /4515 Jal ol /oS5 |,
wam g - - 10¥, ’ kol IREUPS (RN
osl> 5l alwols + - £1A ol 5,5 5l alold | T-¥¥) YY)
labivg, 5l alols + + Vo0 labiwg, 5l alold B¥as 1Y
Ol s 5l alold - - Y&y O e lalals | TV FY YA
Gt 3510 5l alols + - VoAf IRV A -

%99 mhaw ;o g lo gas™

Loazg b (Sinon w86 oz piie 0gd bosl>
o o Sl (oo g 00g s ed (o2l 5l alols piie
Comd polae bl ;00,5 )18 eolaiwl 0,50 LR
(S =2l ) alols lapsie oz plerin o
oo o )lS Sl alol-oS15 5 plls; sles 68
LR Jo— oo o 1) 58l ot o 4y

sl e 1l
arsi b s LR Joe 5l ool cawsay oled s Gololy
ogre b ol il Jies o piie &Sl 4
drwg Jlaizl a5 0o 5 astine (Xl oad o lasliwl
Aol st (ool)l jlalold il L s et (2]
b Rl Gl et alals g ol S5
L ot (ol anwgs Jliol o coddl> s 0l
et Grired b (oo Gl babisg ) 1 el 590
oaimd Lt L /65,liS (s )LS it e
wwgi Jlotl Gl )0 b slere; SYL Jeily
ol —pS15 iie (it o b Sl (00
3 dawgs Joaly e (oo (LS 1S (Seie 628

or

Lo pite caly 5 5 S e o Ble gd s o
S g 0y Sz g 0yt SO S o i
oyt A g S5 )Y (ledin)d Cad o
S phailan ool o ool iled 3 e 5 4l
Slalols Jois sie 99 Coodle gl o0 odalin
G955 Il 50 St SThe 5l alal g e ool
odd lid g 009 Liglaie o0 piie ST g 0 piie dix
el Uit e o5l S5 an 35 s
90 2 Coadle s Sde aS ol las i pwyp
St oyl 5 alold paie b sl (Staen pitie
a8 sleiw,d Camd s a5 Hlal el
LR sledos 5o (35l (295 oald SO plgreas

g0y - [va] 3,8 oo B oolai il o5
2l ) G st () Sl alols e B3>
5 anbe 3L Joce ;5 yite ol 1 sl ba ke
03,5 Bd 54 STy 5l alols i

Laoly jolw 5l Lol , 55 48 590 59 (izre
ol 3%l 4l 55 5 ol i 505 Lo


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

w392 S b8l Ro 559 g Sy B byl

Gxa2oale ol 58 y0 Sob

e e S 3 5 Ly 5] Al i
B9d i 93 A4Sl (ped (28,55 )8 osliinl 3550
3 ledii s S (a3t el
A oy > 5 LR oo 10 6, eSS onl
a_>b LR Joo slyal I J—ols oYL o>l
GWLR Jos ryonsl peallS (6l s o0s as e
(LR Joo jo o0V 5l i e polae sl )
(¥ s Il s )50 oS ja—

el oo ools las

CO Axo Jow &gl yandS au>U
1:200,000 | syl ool

Homby o515 bl as el YL alaplse
il Ll 5l 55590 alold 5 g Sio la )8
Aol e (398 Slo e Oloe Sl Cenl 53 4y p3Y
Sl 518 (6 esie Yool &S cnl Jodoar o105 508 5
ks (Szg8 0l slgy) (e wloie 4o
e Jao jo sa il aalesu (g Mo e
Sl doan (reizren 28,55 1,8 colanul 5 g0
baliwg) 51 595 (Ablos 1o 12T (650l (o2 args
(Joe (o Sl 6 xSslr u s sl ol g,

25158 LYl

.0.993

1:200,000 0

(&) GWLR Juw gygumw! 5 4l g (W) LR Joo g1yl 51 Jool> azwgi ¥ loss! :F Sl

PO ol alues 9 iS00 3 slal caws p digy Wb
ol aizmen g (oo SVLax>l 4idi Bl
GWLR Jas ;5 Jiiows (slo it sl 00 3,51

el 0als 0ols las () S o

[ATA)

GWLR Juto ¢ygmmsl S —¥-0
e sy AICE el ol s (0) S
Sl 0ol o camlin a5 joblen and o sl


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

AlCc

L

L

AW

if.

b
L Y I I ¥ e Ad

M

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

¥h W o F aa s i e

[CT ST FRIE U Thy-Tr)

ot Wb Sl sloiny S5 s lunod PO (st 9 Wil bty e 3 AICC (a3l ol i 0 S

&

h

-83.3

2L /6ylas 5,355 (&) syt ‘s;bl)|)’| alold b o (gl 00 o)gix w]ra's‘(d.")‘slz»Jw:‘ﬁéuo L)
(6) (Fixwo 2ol 3l Alold/ o515 g (8) Ll )5, 39 31 alold ()

< 0F plp ey A L jasls wlel YAy L
Jo leslaul aas o lis a5 il oo oV
o ke $ -t (ol ok sileans ;5 GWLR
pY el oals (VY Jolao) s azgs LB o3l
90 gl lacils aly o o dig Hlade cwl SO @

w3l ooV g A Rl i S 4 B8 e

(A% 4

S g (g lwdd i -Y-0
SR o ang leaned 5l Jol> gl
ol iz (0 0l 00ld drwgd oS yuiled  ul]
9 Jod opils 8 oy )0 GWLR Jus 3l eolazwl)
Sl o oalsd (reizeen 5 (LR Joo b o) S 5
ol oa ool iulad (V) USs ,o (Logistic-CA)

Sl Jome 90 (pl awgh (64 Ay g e B


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

w392 S b8l Ro 559 g Sy B byl

Gxa2oale ol 58 y0 Sob

SN

e )
-’!’w“,
i

<N | W

(o) Logistic-CA g () golssion Joo b g3 lwdads guls v s

Cosl o1 52 5138 80 Gl ol )y 5 axwgs Hlos 99290
dmlie ;0 (giluaned ©85 axg BB Rl e ge
Gile b 55 Sl o (led 5l e oS S L
20,5 co g oo onlaul

LR Jos (obs Sy obowl o Cel SS oY
4z S iy yite )3 Hho 5 S Sl dged S
Lol 00,5 cod sl sl piie 0l po 5o yuoss Cely
3 i Sde (295 Lo polie s el
i 85 55k 4 flFO] 298 o lao 51 5 351
SYlaizl aoly polie an g SO sladiges o @
b e 2alS L g Gl s oad (e
o oo el o LR Jos cools cpl el jo
=5y olahd gl arng Jlaxl B 00,5 o0 csly
sloasges FYL olasl 4y azgi L) (5 0d Al axwgs
Sl g Rl (Al an g Gble 4y by ye
S5 g on 4 53l StalS iSaS sla' axkad
P E S IOV W [ SO JOV S P LS W Py
NSO I SEDP PR g PR
g ooy JSii |y (6 4t drwgi oo Jloixl polie
A0 ) o (S B0 o8l el ggazma (o

! patch

oV

b 392 Joe 99 (ilwannd 80 (A) JS& (rizren
Sl e polie glp o518 LIS o)LfI ool
d=0 cJl> 1o 020 oo iolos alold cél £l o d
‘_gl_als w)_..a ULA.Q é—e‘j )é O)LAT )‘..\_B.A
RS ;b 2 Dbl o po— o
L ilmand <Bs 05,5 o odalin Jod IS0
oLl bl o uled ;0 GWLR Jus 59,9

s J—B Gl 5l s o5l LS
(/\) JL.J L as )5_IouLo.£b ! 00 )10)9_’5').3
bl g 65 LIS ol dloe b g o oaline
Aol o stz J=B sl B al ol pl
o Ll 5l ooel cwsans polie wlul p Jlie oylgrea
Gooy 00 3 o8 L adS lgiee 3l bl
Voo g0 Ve Joolgd jo adly sloalues (IS
o it B0 ol 655 e Jsl 5%
...\_...J)t;a ’/V? 9 ‘/?% "/?’ a4 w).' L LQ‘DLQ""“"‘"
5l Ly CA Jae sl b o ol o 50 0
’/&Y 9 ~/\°\" “/Ya JQLLA [—— 4_.JJ|)3 JJJ_»_'
Ogmodny b eilsd iy s e LS s
e 3,51, g GWLR Jae 3l eolaiwl Ly e
e abaly Sl &dly jo a5 iy slo it ol o


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

(LOgIStic-CA) SLas 4l Jie o5 & s o
‘dL:JUa.A Bble ;o 09 >40 slodgley Mas ‘MLGA
Ayl BT 30 Jelse 5 (gilwand Gl )90
Z}’L"’ as oo ulin‘ 9 0 :\..3; IRV S A 6.4‘)1

355 il 3l i | L

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

2l b yols gm0 sdel Cawddy aze s walsl jo
30 03 0010 Az wgl Jde 854S (4 ulae Gudzd F
Wloas,5 awslie Logistic-CA Jo—s Ly Lyl
45«5’.[’.‘3] M goz) casl a3 5518 L5501 0,590
odld dzwgl Jae o Lol ol s lie sl

Y W F
A | ¥ Y “VF S
WFY [
«FF
MR
- ‘ll}"III
W
o AT
. ey fA
ﬂr +OF “FT «Fi
«.F1 '
« TA
fs «fh
A
i
w ¥
. Ve Ta ¥ F+ B [ W As 9. Y4s
redr Solaad o3l edll8 400 alol8
Logistic-CA I PR P

638 G4l oLl wlul 5 LOGIStIC-CA Juto 5 goliikion Joo B ylog0i th S5

LOogiStic-CA Juow b puize Guiizxs & 50 ool 0310 drawgs (gl Joo (g jbwdunds CB5 dumglio 1Y Jguo>

Ak e do S8
o Juro w8 J ydisxo CA ;0 ous aid )5 50 Juw obi

cds gl Logistic-CA Golgsdiay
Y . YF - OY [YF1 (Y- %) od 5 J (CBR) 5,40 » (oo JYoiul
AR - FY -0V YTV A) o SKen g 0 (KFD") i 3131 ks
+o ¥F . F¥ e YT (Yo A) o) Sen 5 S (SVM") ;jlacis Jlop omile
I - fa . 0f D] (YY) o) Kes g K8 | (PSOY) ol,d aloojl (o3l dinge
bepY g el V] (YY) g 5 S5 (SAT) wiy5 s5luans
S50 S ) Asow Jo—o
+‘/’Y ~/?() ‘/?V [Y/\] (Y*\&)ubls.o.@jsl ) _
(emas &b § g S

Oliee dy o iol38l cp iy (el ool alie CA

2 Kernel Fisher Discriminant

2 Support Vector Machines

® Particle Swarm Optimization
* Simulated Annealing

® Ensemble

OA

Ol 52 03,5 o0 oaalive 398 Jouzr )3 &5 johailen

Logistic- Joe L LgsT (oolgiion Jow a5 Sliiss



http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

w392 S b8l Ro 559 g Sy B byl

Gxa2oale ol 58 y0 Sob

Glail 0y o b a8 s o ) gslwas
oo Jlash el oo as 5 s o Ve ol
yohilen aes oo i (b)),S5 sled jo Slaan
A8l drwgi (5 e axkad 598 oo cdalie SO jo 4
TN | E=S N OV | W] S-S o

<O

3 0dd @t _iue 0, 0l0) Sl baid o i
A 098 & G p (nl et L 4SS5 5900 (D58
Sl ot 2B Joe Lawgs askad (pl A

((HY) JS5)

L(V0) hlen g (J Geiizs 4 bogrpe o] 55eS
e ol 55 ail e v 0¥ ol Bs il
A Conds Y Joloe 8o o3l b ol gados
3 (pgs 4d)) (wlio ol 1> ,o Logistic-CA Juws
35S 50 )8 s e S8 Sgup Ll

ol iy g 3G -F-0

AU gl o) cu o Jlesl sas oo L @mls

45 (S Al Anwgi Olakad o G j0 2l

4t (1) S .0l csladly dawgs a8l & g0

o —
1'\- &
(S IR
[m—TIYT
{— 1

(1 = (ol el g 3) JolS 59 dy (Slunod 131 (30,5 B b (53l 1 Joolo azmats A JSC

I o Logyl Jiine 5 atinly sl oo (0 alail
3lasdlas ol o ] s s UL Slallas adlis
Ly, g,lonblasl s a SGWLR e Jos
3M‘OMLUM‘59MLQ[_%)MU.._:
Onllsd g ymi Cgzr R 518 Jae b ol oS

A eolawl CA Lous
Oly=e o8 5 syl yol Gdod )0 (rizren
Y[R v ENIPUSRVINK SO PSS [P UL ERRV ST+
St )3 gl ails 5 4 Sl 993 o) o
A o o) 5l eoliiul g uanS (6 AnagS
Glodabd &5 ods 45 g Ol e i

01

&S A=
ey B pead g0 | sl 185 oS yiled
Oeiled ey aS S yee j0 auS e Wl CA Jos
Ll 5seds O yme 45 Spai iy o5 (sleisTa, |, ot
cdls L Uasl u‘?’gs" sl L;la..:u sl pxie lo
cdeas b il T b casliis 3 (e ey B
3l e sie Slallae ;o (6,0 drwg adl> 50 Cunle
ladshs o il cypai g LR 513 Jae
LR ,_51,8 Jow ,o .ol ool oolawl (0o 559>
2 B e sla prie gl 00 8,90, ol o
oS J> 0 (gl o0 0,8 ol Sl adlais S


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

R e L
25 bl 1 Pl O & Jobe S 3l a0
el OBl azes jo e oo dnlone alold
olasl jo alols Cilzse (glo uil b olal 5 B

S99 0 Ll ol 5l eslawl Ly Jobow S 5l 51,8

S8 D9 0ddd Lid udsd gl .Culls dales

P GWLR e Jas 5,550 o5 oo i
Sl fo ils 3 L anmlie 10 CA - oo 0l
L oo sl azlis wlul 5 (Logistic-CA )

w‘ﬁ‘ Q—‘{‘ U N SRl = T3t Lgl.;lf o)LJ P

Logistic-CA  Jaw 4 s 1) 095 (golprinn Jow
Ailbiee ez BB e wilonei

[1] R. White, 1. Uljee, and G. Engelen,
“Integrated modelling of population,
employment and land-use change with a
multiple activity-based variable grid cellular
automaton”, International  Journal of
Geographical Information Science, Vol.26,
pp. 1251-1280, 2012.

[2] H. Zhang, Y. Zeng, L. Bian, and X. Yu,
“Modelling urban expansion using a multi
agent-based model in the city of Changsha”,
Journal of Geographical Sciences, Vol.20,
pp. 540-556, 2010.

[3] X. Li, and A. G-O Yeh, “Modelling
sustainable urban development by the
integration of constrained cellular automata
and GIS”, International Journal of
Geographical Information Science, Vol.14,
pp. 131-152, 2000.

[4] R. M. Itami, “Simulating spatial dynamics:
cellular automata theory”, Landscape and
Urban Planning, Vol. 30, pp. 27-47, 1994,

[5] W.  Tobler, “Cellular  geography”,
Philosophy in geography, Vol.9, pp. 379-
386, 1979.

[6] R. White, and G. Engelen, “Cellular
automata and fractal urban form: a cellular
modelling approach to the evolution of

%o

S0 Silelbl (5 ygli8 (Suwsigo — ladg iy yole oo b

1PV Ylivwls @ pgs & jlosh @ pubad Jlw

W0 ,5 e e b il Wil a8l anwgs S las
dty e G ol oAzl SSa eV
30 dzwgl slwools Lulwl o gl ails oy oo
G ygmo 50 Lol el odal Cawsas WV-AY Sloj 0,0
ooly 7, aZSilogs aly 0550 ;0 p3Y slaools lass
O e S8 (o0 oy cnl caddllae 390 ailaie )
W5 Silogs aly it lagy \liw cunlie 5 o

33,5 (e b )5 e Miese
4S5 L cups pogdle yol> 3iios )0l pogdle
Cenly o (e @S awslie gl Jgone joba
sly 50 631 LU o)lel 5leos 5 oo osliiul 35290
o Lol sl 3l oolaiwl .y )3 colanul ands g0 augldo

sl s Cundae &0 oS Jgore LI oo B

&=y
urban land-use patterns”, Environment and
Planning A, Vol.25, pp. 1175-1175, 1993.

[7]1 R. White, G. Engelen, and I. Uljee, “The use
of constrained cellular automata for high-
resolution modelling ofurban land-use
dynamics”, Environment and Planning B,
Vol.24, pp. 323-344, 1997.

[8] G. Engelen, S. Geertman, P. Smits, and C.
Wessels, “Dynamic GIS and strategic
physical planning support: a practical
application”, in: Stillwell S, Geertman S,
Openshaw S (Eds.))  Geographical
Information and Planning. Berlin, Springer-
Verlag, 1999.

[9] K. C. Clarke, S. Hoppen, and L. Gaydos, “A
self-modifying cellular automaton model of
historical urbanization in the San Francisco
Bay area”, Environment and planning B,
Vol.24, pp.247-261, 1997.

[10]F. Wu, “Calibration of stochastic cellular
automata: the application to rural-urban land
conversions”, International Journal of
Geographical Information Science, Vol.16,
pp. 795-818, 2002. [65] P. D. Allison,
Logistic regression using SAS®: theory and
application, Second Edition. Cary, NC, SAS
Publishing, 2012.


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

<390 > 8l &2 09 g Sy bl Lyl

Gxa2oale ol 58 y0 Sob

[11]X. Li, and A. G-O Yeh, “Calibration of
cellular automata by using neural networks
for the simulation of complex urban
systems”, Environment and Planning A,
\/0l.33, pp. 1445-1462, 2001.

[12]Q. Yang, X. Li, and X. Shi, “Cellular
automata for simulating land use changes
based on support vector machines”,
Computers & geosciences, Vol.34, pp. 592-
602, 2008.

[13]X. Liu, X. Li, X. Shi, S. Wu, and T. Liu,
“Simulating complex urban development
using kernel-based non-linear cellular
automata”, Ecological Modelling, Vol.211,
pp. 169-181, 2008.

[14] K. Al-Ahmadi, L. See, A. Heppenstall, and
j. Hogg, “Calibration of a fuzzy cellular
automata model of urban dynamics in Saudi

Arabia”, Ecological Complexity, Vol.6, pp.
80-101, 2009.

[15] Y. Feng, Y. Liu, X. Tong, M. Liu, and S.
Deng, “Modeling dynamic urban growth
using cellular automata and particle swarm
optimization rules”, Landscape and Urban
Planning, Vol.102, pp. 188-196, 2011.

[16]Y. Feng, and Y. Liu, “A heuristic cellular
automata approach for modelling urban
land-use change based on simulated
annealing”,  International  Journal of
Geographical Information Science, Vol.27,
pp. 449-466, 2013.

[17]1H. Couclelis, “Cellular worlds: a framework
for modeling micro-macro dynamics”,
Environment and Planning A, Vol.17, pp.
585-596, 1985.

[18]H. Couclelis, “From cellular automata to
urban models: new principles for model
development and implementation”,
Environment and Planning B, Vol.24, pp.
165-174, 1997.

[19]J. Luo, and Y. H. Wei, “Modeling spatial
variations of urban growth patterns in
Chinese cities: The case of Nanjing”,
Landscape and Urban Planning, Vol.91, pp.
51-64, 2009.

[20]R. I. McDonald, and D. L. Urban, “Spatially

71

varying rules of landscape change: lessons
from a case study. Landscape and Urban
Planning”, Vol.74, pp. 7-20, 2006.

[21]1X. Li, Q. Yang, and X. Liu, “Discovering
and evaluating urban signatures for
simulating compact development using

cellular automata”, Landscape and Urban
Planning, Vol.86, pp. 177-186, 2008.

[22]R. White, and G. Engelen, “High-resolution
integrated modelling of the spatial dynamics
of urban and regional systems”, Computers,
Environment and Urban Systems, Vol.24,
pp. 383-400, 2000.

[23]H. Wang, S. He, X. Liu, L. Dai, P. Pan, S.
Hong, and W. Zhang, “Simulating urban
expansion using a cloud-based cellular
automata model: A case study of Jiangxia,
Wuhan, China”, Landscape and Urban
Planning, Vol.110, pp. 99-112, 2013.

[24]1. Santé, A. M. Garcia, D. Miranda, and R.
Crecente, “Cellular automata models for the
simulation of real-world urban processes: A
review and analysis”, Landscape and Urban
Planning, Vol.96, pp. 108-122, 2010.

[25]J. Cheng, and 1. Masser, “Understanding
spatial and temporal processes of urban
growth: cellular automata modelling”,
Environment and Planning B, Vol.31, pp.
167-194, 2002.

[26] X. Li, and X. Liu, “An extended cellular
automaton using case - based reasoning for
simulating urban development in a large
complex region” , International Journal of
Geographical Information Science, Vol.20,
pp. 1109-1136, 2006.

[27]S. Geertman, M. Hagoort, and H. Ottens, “
Spatial - temporal specific neighbourhood
rules for cellular automata land - use
modelling ” , International Journal of

Geographical Information Science, Vol.21,
pp. 547-568, 2007.

[28]X. Li, X. Liu, and P. Gong, “Integrating
ensemble-urban cellular automata model
with an uncertainty map to improve the
performance of a single model”,


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

International  Journal of Geographical
Information Science, Vol. 29, pp. 762-755,
2015.

[29] E. Foroutan, “Modeling Urban Growth using
the integration of Cellular Automata, Fuzzy
and Genetic algorithms ”, MSc Thesis,
School of Surveying and Geospatial Eng. at
The University of Tehran, 2012.

[30][30] Y.Chen, X. Li, X. Liu, & B. Ai,
“Modeling urban land-use dynamics in a fast
developing city using the modified logistic
cellular automaton with a patch-based
simulation strategy”, International Journal of
Geographical Information Science, Vol.
28(2), pp. 234-255, 2014.

[31]D. Z. Sui, and H. Zeng, “Modeling the
dynamics of landscape structure in Asia’s
emerging desakota regions: a case study in
Shenzhen”, Landscape and Urban Planning,
Vol.53, pp. 37-52, 2001.

[32]B. S. Soares-Filho, G. Coutinho Cerqueira,
and C. Lopes Pennachin, “DINAMICA—a
stochastic cellular automata model designed
to simulate the landscape dynamics in an
Amazonian colonization frontier”,
Ecological Modelling, Vol.154, pp. 217-235,
2002.

[33]F. Wu, “A parameterised urban cellular
model combining spontaneous and self-
organising growth”, In: Innovation in GIS 7,
London, Taylor & Francis, 2000.

[34]A. M. Garcia, I. Santé, R. Crecente, and D.
Miranda, “An analysis of the effect of the
stochastic component of urban cellular
automata models”, Computers, Environment
and Urban Systems, Vol.35, pp. 289-296,
2011.

[35]A. J. Jokar Arsanjani, M. Helbich, W.
Kainz, and A. Darvishi Bloorani,
“Integration of logistic regression Markov
chain and cellular automata models to
simulate urban expansion”, International
Journal of Applied Earth Observation and
Geoinformation, Vol.21, pp. 265-275, 2012.

[36]A. M. Garcia, I. Santé, M. Boullén, and R.
Crecente, “Calibration of an urban cellular

7r

automaton model by using statistical
techniques and a genetic algorithm,
Application to a small urban settlement of
NW  Spain”, International Journal of
Geographical Information Science, Vol.27,
pp. 1593-1611, 2013.

[37]J. Liao, L. Tang, G. Shao, X. Su, D. Chen, &
T. Xu, “Incorporation of extended
neighborhood mechanisms and its impact on
urban land-use cellular automata
simulations”, Environmental Modelling &
Software, Vol. 75, pp. 163-175, 2016.

[38]A. M. Garcia, I. Santé, M. Boullén, and R.
Crecente, “A comparative analysis of
cellular automata models for simulation of
small urban areas in Galicia, NW Spain”,
Computers, Environment and Urban
Systems, Vol.36, pp. 291-301, 2012.

[39]J. Luo, and N. K. Kanala, “Modeling urban
growth  with  geographically weighted
multinomial logistic regression”,
InProceedings of the Paper presented at the
Geoinformatics 2008 and Joint Conference
on GIS and Built Environment: The Built
Environment and Its Dynamics. Proceedings
of SPIE 7144, 2008.

[40]1X. Li, and A. G-O Yeh, “Data mining of
cellular automata's  transition rules”,
International  Journal of Geographical
Information Science, Vol.18, pp. 723-744,
2004.

[41] C. Brunsdon, A. S. Fotheringham, and M. E.
Charlton, “Geographically weighted
regression: a method for exploring spatial
nonstationarity”, Geographical Analysis,
Vol.28, pp. 281-298, 1996.

[42] A. S. Fotheringham, M. E. Charlton, and C.
Brunsdon, “Spatial variations in school
performance: a local analysis using
geographically  weighted regression”,
Geographical and Environmental Modelling,
Vol.5, pp. 43-66, 2001.

[43]C. Brunsdon, J. McClatchey, and D. Unwin,
“Spatial variations in the average rainfall-
altitude relationship in Great Britain: an
approach using geographically weighted
regression”,  International Journal of


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

<390 > 8l &2 09 g Sy bl Lyl

Gxa2oale ol 58 y0 Sob

Climatology, Vol21, pp. 455-466, 2001.

[44]M. Cahill, and G. Mulligan “Using
geographically ~ weighted regression to
explore local crime patterns”, Social Science
Computer Review, Vol.25, pp. 174-193,
2007.

[45]J. Gao, and S. Li, “Detecting spatially non-
stationary and scale-dependent relationships
between urban landscape fragmentation and
related factors using  geographically
weighted regression”, Applied Geography,
Vol.31, pp. 292-302, 2011.

[46]D. Ivajnsi¢, M. Kaligari¢, and 1. Ziberna,
“Geographically weighted regression of the
urban heat island of a small city”, Applied
Geography, Vol.53, pp. 341-353, 2014.

[47]1A. S. Fotheringham, C. Brunsdon, and M.
Charlton, Geographically weighted
regression: the analysis of spatially varying
relationships, New York, John Wiley &
Sons, 2002.

[48]M. J. De Smith, M. F. Goodchild, and P.
Longley, Geospatial analysis: a
comprehensive  guide to  principles
techniques and software tools, Leicester,
Troubador Publishing Ltd, 2007.

[49]1T. Nakaya, “Geographically weighted
generalised linear modelling
Geocomputation: A Practical  Primer.
London”, Sage Publication, pp. 217-220,
2015.

[50]H. Shafizadeh-Moghadam, and M. Helbich,
“Spatiotemporal variability of urban growth
factors: A global and local perspective on
the megacity of Mumbai”, International
Journal of Applied Earth Observation and
Geoinformation, Vol.35, pp. 187-198, 2015.

[51][M. Ghamami, “Urban agglomeration of
Tehran and around cities”, Center of studies
and researches of Iran’s architecture and
urban planning, Ministry of Roads and
Urban development, 2000 (Persian).

[52] A. Nazarian, “Urban sprawl of Tehran city
and emergence of satellite towns”, Journal
of Geographical Researches, Vol.20, pp. 97-
139, 1991 (Persian).

7

[53]A. Pourahmad, F. Seifoddini, and Z.
Parnoon, “Migration and land use change in
Eslamshahr city”, Journal of Geographical
Studies of Arid Regions, Vol. 2(5), pp. 131-
150, 2011 (Persian).

[54]M. Rezvani, “Analysis of city and villages
relationships patterns in rural areas of
Tehran suburbs™, Journal of Geographical
Researches, Vol.43, pp. 81-94, 2002
(Persian).

[55]N. Ghasemi, and V. Mohammadi,
“Eslamshahr  town environmental-legal
problems’ Evaluation”,  Journal  of
Environmental Science and Technology,
Vol. 16(4), pp. 147-163, 2015 (Persian).

[56]J. Tavakolinia, Zzh. Sajjadi, and K.
Shamspuya, “Sprawl of population and
activities, Case study: Eslamshahr County”,
Journal of Geography, Vol.39, pp. 120-136,
2013 (Persian).

[57]1G. Mortezaian Abkenar, H. Ghasemi
Movaghar, and S. M. Sajjadi, Assimilation
of  Tehran province demographic
information (1996-2011) based on the state
devisions of 2011, Statistics and information
office, General Governor of Tehran
province, 2012 (Persian).

[58] 1. Gollini, B. Lu, M. Charlton, C. Brunsdon,
and P. Harris, “GWmodel: An R package for
exploring spatial heterogeneity  using
geographically weighted models”, Journal of
Statistical Software, VVol.63, pp. 1-50, 2013.

[59]S. Chatterjee, and A. S. Hadi, Regression
analysis by example, John Wiley & Sons,
2015.

[60]C. Xu, M. Liu, C. Zhang, S. An, W. Yu, and
J. M. Chen, “The spatiotemporal dynamics
of rapid urban growth in the Nanjing
metropolitan region of China”, Landscape
ecology, Vol.22, pp. 925-937, 2007.

[61]R. G. Congalton “A review of assessing the
accuracy of classifications of remotely
sensed data”, Remote Sensing of
Environment, Vol.37, pp. 35-46, 1991.

[62] A. Hagen - Zanker, “An improved Fuzzy
Kappa statistic that accounts for spatial


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

autocorrelation ” , International Journal of
Geographical Information Science, Vol.
23(1), pp. 61-73, 2009.

[63]A. Hagen-Zanker, “Fuzzy set approach to
assessing similarity of categorical maps”,
International  Journal of Geographical
Information Science, Vol. 17(3), pp. 235-
249, 2003.

[64]H.Visser, and T. De Nijs, “The map
comparison kit”, Environmental Modelling
& Software, Vol. 21, pp. 346-358, 2006.

[65]P. D. Allison, Logistic regression using
SAS®: theory and application, Second
Edition. Cary, NC, SASPublishing, 2012.

7


http://dx.doi.org/10.29252/jgit.6.2.43
https://jgit.kntu.ac.ir/article-1-588-fa.html

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

[ DOI: 10.29252/jgit.6.2.43 ]

Joumnal of Geospatial Information Technology

Vol.6, No.2, Summer 2018

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

Evaluating the Capability of Geographically Weighted Regression in
Improvement of Urban Growth Simulation Performance
Using Cellular Automata

Babak Mirbagheri ™, Abbas Alimohammadi

1- PhD student of GIS, Faculty of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology
2- Associated Professor, Center of Excellence in Geospatial Information Technology, Faculty of Geodesy and Geomatics Engineering, K.N. Toosi
University of Technology

Abstract

Geographically Weighted Logistic Regression (GWLR) is a local version of logistic regression (LR) which
estimates different relationships between independent and dependent variables at each location. In this
research, local model (GWLR) is used for defining CA transition rules and evaluating GWLR capabilities in
terms of enhancing urban development prediction accuracy. Also, a new parameter named “Edge Expansion
Coefficient” was defined for the determination of tradeoff between two important urban development
processes: edge expansion and spontaneous growth. Moreover, in order to assess the prediction accuracy,
fuzzy Kappa statistic was applied along with the traditional Kappa coefficiency. The developed CA model in
this study was run for the prediction of urban development in south west of Tehran metropolitan area during
2004-2013 period. The results of the study showed that, using GWLR model for defining CA’s transition rules,
one can significantly increase urban development prediction’s accuracy compared to that of predicted urban
development by CA model based on logistic regression (Logistic-CA). The prediction accuracies of the
proposed model in this research and the Logistic-CA were 0.54 and 0.30, respectively, as measured by Kappa
coefficient. Also, the prediction accuracies of the proposed model were calculated to be 0.68 and 0.76 when
measured in terms of fuzzy Kappa statistic with halving distances of 50 and 100 meters in exponential distance

decay function, respectively.
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