d%&bwlg/}ﬁog/ﬂé/f/“

- ’fﬂé"ﬁiw‘b 1AV Lo j o lg2 6 lod cuubinids Jluw

o Vol.6, No.4, Autumn 2019

"W“C/ » ATF—AAT

St S5 395 a5l p (Jekw adudais vyl SO (g4,

# A ooy ) -
@WOF}s}BApﬁS’QM}S&@LﬂW

Ol oRails — 28 slvoaSliils sy — (S Dledbl g (g,ls pasds pwiige 0aSiily - SlSe SleMbl (gl g (5258 (geeiils -
Ol oBiils — 28 (slwoaSiails sy — Gl Sledlbl g (5l paddi cwaige (goaSisls Jbolisl =¥
S 58 e oSS Dk R e sl 509K ki ¥

VWAV Y callie Gy d,b VWASVITY lie cdl s b

ouS
Sl S plgean wlgi oo ilie sl las 5 358 Sy an g L s 0 slaaaly 4 6t slas )5 olais
Wy e st sl S obatsl sl oud iy pa5 Slaal )L 5l gt slag )b il 0gd a3 S Sl 50 (S (5jluaige
Sl Lo a8 adamaiz (iludinge () So 3825 (nl 50 9) (rl 5l uled SS calie slag b DLl o 1 6 eed Ol aeli
¥ e oglinls (il o Ly adan sz ST okys Sl oy ol s Slucel (gLad o gsiie slag b (g0 )s] Cewoay
g Loy gond tg5 (sl a5 sla Jobo g oot cis pa5 Clasl (slid o as Ky baclyz g5 Laim jglace 4y ol s il
Sl ol cd dibie S g4 b slas )5 Sigh oo 485 54 (silwaigy a1 0 xS sl celis glaclsr s
o, b coly jo cel a8 3 1,8 soliwl 8590 (5,00 o )5 Satge (arazd o soleting iyl SIS o)
s aS aes e Lt bl galie ol aslie Vo ¥ (e sl g5l o b Sy oyl s b ooleiag

Ll 03,5 Joe o b o )5 parasd Gl 65k aez 50 ool ol Sen 05 g £95 La> o goleiin

6[.@[‘,............; ERV-Y RVEY 6)"““\""‘?3 ‘L....AAS.....J u5.l.t.nl.| LS)L“"V‘"J“ b «_i....:) p.._;)9§.” ‘LS)‘(’(‘” &5“6)‘.’)15 ua....a:;u Lbo)b.h.ls

e pole g ToaSails ()l Tl pele LeaSS EMans olKiils o oliwl Il ylony roaisS aslSe odim itk
SYEYYVOTYAS il
Email : z.masoumi@iasbs.ac.ir



O 051 5 Ol S el o ol ol aige
sleaasin il ol glagyb 4 gums Gl ol
cdles Jdo 4 Sygo po o Cil gy onl 5L
U D1 O OO ) Y B YLV Y
sloz b oolasi 0 Cosgasme Latysgass o
Jlil g bag,b (ol 38 (2bj)l so920 5 (s3leiiny
Sbes sl S o GBS S real 33155 poe
Ak wilgs o asie

abe gleJas jlosliwl U ol slagilo Joe
adgr 0wl e e Jule Joo g (Jsbu sblegs]
‘5_.«43‘)‘ e S Laass gl calize LSLQCJJ"
5 salyd Jlie jobasy [V gV -] anla s
oSl ( eleaiz pinan SO 4l L oS
slas S imyasbn sl e Glind (m
s ls D o] alesgos (s5lw Joass 1) (s 08 )
sl oyl 5 plaianyd bz glacaggl s
bl 5l calizee sloas 35 olxl jglaieds Jow calize
g 0 g B Joe ol cans

St slaalg 4y Q;LS; slosn,5 Lamass
o azg bl geite laan S oy jslated alis
Gl SO lsmedy lgi oo Dglae 09,3 5 Blanl
o=l o sl a8 8 b o ddasais (gledg
aile (g5l SIS sla g, 5l calie
DY s vl el oons 8 soliul as o3 4l
S osliad Ly (Y++3) LLSan 5 o5l cdigos (sl
S 5 Sl byl oS L (as (55500l
alosgad —ol)) (605 (gilwaigs 4 pladl Lol
SIS o Galides 593 g s e laal a2 [V Y]
RO [P SRNESY J-SEN S Tt g wigl,d ol
b s é adonais sjladigy Plaw g5 onl [V S
SN2 s slbwaine sy, 4 5l Vb (Soway

% Maoh

199

50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

doddo -

Lo LS Gaige parass ;5 S prea an 3
Loyl sryaelin ol gann Glsicar 00
slaplbse an 1) st bz sl )5 s e
Lsuua GQAJLAl_m =90 9 ools uol_»a.\_‘>‘ ug_Uc:A
bl g Laaiules bl o -t slacallas
anlp IS el o V] oy s o (08 sansl>
odos utu 9 du Gl oo |y s )5 (5,40l
i lisee slogs bw adgs Jsl Lid L] Sges gunis
P9 M ] 00 g_m).t.t »)5.»_9 9 Slaal u,uLw‘ 5
cAasS an oS Wil oo Jl e 2l slags )8
LS‘J—'.’ S VN @Lia LSLM)"S o Q;U; 6&&;.3)5
0928 g Slaal as azgi b age slag,b 4 e,
Ga—inte sl b [v] 33l ey oo i Liss
dsle @ lizes pmaasice lawg 0ilel o alize
S sl o Y] ol Less g (60 o)l yab
slaJoe o [f] Jouw sUlogsl Lo Jos asils
[F] ddamazz sjluare lagts; b s [0] Loe Jole

235,5 olou|
Sloel )5 JSas b raain lawgs aige slog,b
95 Sl Ojygmod (2l 62 $imyalip
Q38 )5 oo obml (65 a6l sol> slaylil 5l eolaiul b

Vel e T
il S LK 5 SeS )T e jsbas [A V]
. Y .

6_‘0‘)‘ dﬁ)‘._suw LE‘)—’ o;‘J_.A GQL_>-
o 0,5 Te a8 il ol AT alesls sl
ably 10 aled oo ot 1) pFass oS Lt
ade o oS e Las lal ool 5l eslanul b
5 Slaal SEST Llade (g5lw iSTas Baa b o,STd
A pladlSlaal a o ol ie ggammo fuioren
slag,b @bl 3 (oo g 00905 4l Glas )5 i

! Arciniegas
2 Negotiation Support Tool



RUNEY-VIELS T  SYRM VIR RESNE JLL TN PRI B

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

Loy, am by e DMl Slaal 5l S 0
L olmaebn sl bz slaz b adgs )5 (230555
Ghegome 4y 45 Sl ;58 Ll anled )by
Sy, g ool adg Colaels slacly
AasS 5L sleclr Gaer dasais gilean
&l w5k sl a0 Sdds o
gy Laoly > oles 5 il coms )| K00 Ols>
Shte> potie 40k » s3b; Slidos [YAlaitea
Lo )8 parass diws (> lp 95,6 slacly>
Wiged sy [¥e YA N 8] el a8 8 aloul o))
Gy 5 adsl sl 5 5l S olgea [¥e] s
w9l 5l el slolsr Gagea parde 5l oslinul
Sl slagy b aJos (sl (oremd S5
Olasln s 2 sl )8 plosex
il iSlas Baa w90 5l Loyl aslaiis o 40
S5 il iSlas g anwgs sl p Slabkad s
LlSen 5 ' g5 losges ool Sl slaasly
3l o Ly Sy o901 3l eoliil L [#]
RXEPVEPUNRCIE SN PR SRENEUNERE
9 s wd 3l Sl ks aiyia (g5l Bl
adsi o pladldas )5 o ) 3le (55l S Tas
Dal LKen 5 cogars Wlosges calisie slag L
sl Pabamaiz O3 0395 (gjlmainge w5
slasO gl ;o il ai slag,b oy
(Simly 15w g 53l ST Ly (60
wlen Lo 6 5,LS Sles 5 culs
adoasi giledigs bbby, pl Wlesged colatul
Slass a5 Sloj Lo ¢ | lidios o oad a3 5 IS
Qg s (297 4 WS e s Bus a | Glaal
b cslio 558 5 (5o b ool 28 Glacls>
Al e Yy ane a5 cndl o ol I¥V] wle oy

% Cao

4 Non-dominated Sorting Genetic Algorithm 1l
(NSGA-11)

% Multi-objective Particle Swarm Optimization

19V

Sl DVF g0l wls s5loags aulb sl sl
(&5l 13 sl by, 5 ooliil b as é abumais
Jol 0509, ebos 03,0 )LS 4 (S 0,509, 9
B g IRCOU DY CE J= 5l 8 Glaal 20059 & g0
> potie 3l oLl 3 pgo 3, a9, [VA 5 VY

Iye gva el cul gl

S o Caedl L3 il sleslanul b ol 0,555, 4o
Gilwa g 301,80 solewl 5,5 o Blo_al
Glwags galins (Blaal pezd b g ool sl
aan ST (glwding galiee SO a4 o ddasais
sl g,y 3l So e ;o adgl Sldllas 31005 o
=2bl s Goaely galinse o o g 80015
SRR 4 GleS o (sB30)9 09y Dy A
Slial ez o IV ] sgas o,lal o), Sam 5 1ol
(23039 Bhey Se Olyear GloT 63,40l b,
Sl S5 o el 5l g alis (50,5 Jos 1
s i > gl el 0ads oolizl o] >
Slapin, sl 4 (230355 Oygenr (L3)1 slag )8
SolS IV oo (g5lmans a5 aile 6 %00
Sols AYF] 213 0595 o5lwangs « [YY] boax g0
Oy [Y8] (S 5 sloaig, 5 [Yol La g
o lap (Kly Lo by, ol (Sl S w3505 0L
0928 ;50 Ol b g Slaal sl bl slagyzs
So A g 00,5 oS ) Blaal aS cul b oy a5
(B3059 SLab, S JSie S (oo oo Bua
L5l el ozt ey slacly > 8L, 50
Sy sl i sl 5l ookl eizren
dilizee laand 4 S gl Oglite slacls>

LYVl el Jesomals s
potie = (e Loy, (Wi (pl 4 axgi b
s Seal (8,5 I 50 S b il o0 9550

! pareto Front
2 Stewart



Sl aSms ST o 1 Sos i lgeay
g o= o 9l lad o Lacly s go Lais
P S S S GO PN e RO |
Sg—t (sosiadlis gl .Cowl oads plodl s st
S potie jlesliinl o ol slaclyr @y
]

Slaghy, 3l ookl i 38 Blaiisd a4z L
Saod (38,5 ;L s sl e iz ileaige
Gl el 6yl s aliane )0 oS50 lual
$ib slad o el g9 b placlsr 4 (e,
St Sl 5 3 b el licias
Sgre el aSCl pope 5l ool a5 Conl suls osls
Iyl ss e 55,0 a2 2 2l sloclsr sy
WBas paiz Ghey S @258 ol ) (bl red
e oslaal (ilocd o b Sy ey sle
Sl paads alis Jo gl aS0S poie o ¥
5 Egite slacly (8L jslaie 4y ol Slaal b L2
ali e 50,5 Joe gl il 00 5 &1l Gglaa e
Oliass jo a8 Bas g 5l 8l 65,5 Lavass
el 00530 5 solatul cewl ool solainl i L5
GO 5ke gilw iSTas el oals aid 8 (a5 jo Slaal
Lo )lS e (Slly 3l 2> o )5 o
O e S L (50l sl (55l ST
990 sl ) (Slued (e (g5l S Ta>
Db e il 5 s Jlade g5lw o>
5 ity o )os) bawgs (oleiny oo coles o
¥y ¥ i opliels (53 ye b S o550
Sy bt easl Csoay laclszr 5 0o )S >
el 03385 alin 5l Ly 55

slopi oS g0 ,; ,o NSGA-III 3 NSGA-II'*

BUSCOWOEIN-OV-L 51 U‘" PR X

1A

50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

G xe Sloal 4y cf‘é‘)‘ slesp,lS aasy
5 JsS B slacloz 4y oy gl a5 el ans
Slacal ol den ol dly Bl o oolaiul JB
Dol oL 5 6LS Jlie olgicds .a0s 3 Ll
Gl S las Gua cuis )l aliwse ol (g5l o sl
ooy Sy g5l JBlas o A3l Qb oy
Gl S Tas ¢ a3l o) el (5w S las
5 Soyid ol iSla> NIMBY' 56 o5le Jslos

ilodges eolaiwl (6,85l (g5ke iSTas
adasaiz (g lwdige b by, jo Blaal sloss 3
S8 sl oSl oo (Rl 95,k b5 @
L Sy o980 aiile (el dassizr (luarnge
S lgSs gy 4 B Y kel wolial gilecs e
Sladon (o 9,0nl3l il ced 65, slad [ lacls>
O Pleas b 0)55 5 sl ilise slagls) sl
Lo Sy w3 pg—w aseus (W] o) Lo

. Yoo .
adon iz Jlew o ln 1) oslaal gilocd e
R ‘r"s'i)ﬁ-i” ol o aeus jo ailosls slpiny
B L5 cwl oo d.;ﬁ)y)L_) 6[.43 P& alag;
aled SaS gy sldd o beolsr e az e mies
aSaisls e [PF] o) San o © gl ol ol b
5= 3 Ao g9 4 azgi b Ban paiz Jlawo 5o
T""")?jﬂ u_a‘ £ 9—w ‘Sm 4—"“:‘2“"“ (_g)LwooL:.»
Sdg g0 (Gad A S | (e slals
3 Laglwesly g wladlas 1 o5 5 0 08 ool
. 6 . . e

2 Lol iledley sln Tamionl adss IS 4
Iys 5 YOl ol oais o )lal w65 cpl pgmr (a5

! Not In My Back Yard

2Deb

® Non-dominated Sorting Genetic Algorithm 11
(NSGA-I11)

* Ishibuchi

® Hyperplane



RUNEY-VIELS T  SYRM VIR RESNE JLL TN PRI B

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

s Voone by, ol 59 s 6t LSO
G5 Gty pe 4 azgi b (Jg 09l o0 48,5 a5 o
6‘)_a w.‘a...al_a Slalad )‘ oola 9 6)‘.))_3 u,':}s))o
L it ailhae (g, ol ooy Slaad Aoles
[ya Al 3,15 gy s 5 (g5 ,a0lp ..\,.J)s
Gl laosls jo alizes sl Soluor oy o5 (6l y
2 9950 (Sl o Llovisa 25 5l Ols oo 50
2 GRS Glas S parmass azgi b G )l
6‘)—? 6)L>)_g 09y )’l solazwl WP LSLQJ)J‘:} c.‘a...u
5 ol Sl [ 2alS g LacSy o
Oimlod sl jls 090 Olshad sl sy il S
P9y 5 3825 onl e cnlpli et s et slaS
S sLaSO S0 5 gl s)lon

sl 0030 ,5 solazwl
ua.:_»am d.lﬁ.m.c}) u‘yu_a ‘) SMQWB LQ:)LQLA
slajlore w8 I )3 60 sl )l ae
SLes 5 arass sl aldS Clidss s ol
s lolee ol Jlccwl o a s 3 i o g ,0d
(6,55 | Jmol alnen Lo, ol sl
Ol sabame slag )b (Slwes 5 (Sl
i Sl ol 6,85k [N g0 ] 55 6 Ll
V3] aas e las oo 55, 2 1 )5 iz b g
5 5 6 58 O (Stdly Olie Ol sl ¥
dmles an a g L ogd oo oolaul  Ssly il )by
GBS LS 3 jam Gl i glag S
Slas S Slaes ja) 5l V] 095 Lo
Sa 3 Las )5 Sled lime omins sl ol
solbaan O3l 00 15 e oolawl  Slaes glads
slag)lS Glames 5 (Kol o5, 5L 5l Jol>
25 buley by iome Bam ans CIB 5o Glgs e ) jlone

dged Ol

179

S W5 )l amasd g5lw e =Y

il s slas )5 parads ladoe jshateds
3 5 00mh iy a3 Lins LS arass 558 ¢ Glaal
ol adaanis gilwd g v, S5 asldl
RUW PRV g PP RE RV BP- L BPRCIPL O

S (5 9,5 masi dgud g Slaal —)-Y
Oly=e am algi oo s 5ted G5 aiie arass
Slakad g (55Us5 sla )5 parass anl S
e 358 5 Lo jlno dy dzrgi Ly o lizee (s 0
G AD Slabad oy pai 0905 il cnl o 09d gy
Aol 50 Wl e adiBie 993 5 bl Sl
iy g e g olabad sl JAS,50 L ol
Slabkd Ojgo 4l g 6w plite a0 S )90
5 99 (=l 5l S e gl e 6l planels
S5 Pl calee g blie (608 Slalad iales s,
gt ely o iy phite a5 5l oslizl o s
9 Lopgiog,S (505 0920 (( Soluwas iy a0
B ome S5 w5 sl Ko Jlosl o2
s by o i 35T )0 Uylye oyl Jbls oy
olakad foles @ln by orl 5 b )5 5l
PRSI £ W ) IO PN S - BN
SRS Slabd ales lr s, b, 5l ool
Silmdoe sl el 4t slaJsho sl &y arely
Sladshs b oSl 5l cunlio 64 Slakad LS5
el Jokos ol T3l ucly 4 e ooliiasl SzsS
Dl g ey axlad S alad (gl 5lads g0
@ Joe Glawlns )b la ok slaxi ol 8l b (izeon
L sl 3l ooliasl il o Lial33l gaclas &y
raz 9 Oldizr 18y el sl 5 el
7R Bk sl ogdoe s S G o
el st lakad Gl gl sl = )
@iy g 0o Lo Solonan iy a3 )3 Sazrn



50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

n n| ni

Compability ={= Zi o< C; [+ Minimu ZainCij (V) aky,
i-1 N, =2 =L
n1 N N

Compability =1 =| > => ¢, x D;, |+ Minimu Zaijx D, (Y) aba,
i-1 N, 1= j=1

Compactnes :1 Sim () adal,

nii= N

72 S Sumlie jlaie loS e Loyl
D alsges acnles yge dilaie S sl s
31 5 anlllansge adlate JS (gl (S5 Cnslio jlads
Lol dsloea JB 5 5 abai]

(F) alaf,

n
Suitabilit y = { %(;S'C.] + Minimum[s i'Ci]}
S )5k oo S g slade () abad; 50
aluly cnl pgd Ceond a0 (L1, C 6 sl
4S5 O Conbin S5t crge Siludnte 50

g g0 ol |y Colive oy aS
Joe o al w538 Sl dasg )l gl o
8 Ojg—od 2l oS a—as
Slwainge ;0 LY 918 Y] cudloai a8 5 L o
slag b adg 4 azg b (ol sl )5 (S
oS gleg b oy Jliol (Bolad &)g0 4y
ol a5l o Sule, T o e, lS gal s )l5ee
s el Lo,k iST asl w08 (L 5l g ol
sloslinal g a8 floe @ ailw (285 a5 10 ool e
L el slaclsr bl gl od 5l ass ke
L [V ] Laclsa ool salo o 0 oS s
ke o and oyl Jlesl gl by a5l onlil
s oo el LFY] sl slaclys Bun wilg
35 o5 g 00h 093 5 (656 (B))l 51 s Slaal
S (55, i ddsaniz 2l 3 (ledig o
Slasi iz 0,8 )8 &l 1 et jlade (oS
a4 (feasible solutions) - Sew lacly =

1Vo

r 0)5.9 kS)L’ OMQULW.H 3 (Yl 9 Y s\) Ja.:‘j) )»)
DS oo et |y (cyp 9550 I slaalusa | 4
Gl LSO slass N s LS JS slass n
adaly ol 008 s dulre 1) adllacs ge dalais
9 (1) sy 090 S 62,5 o 5,550 Cij
Slade (V) alaly aes oo plis 1) () alucen SO
892 S 62,8 o (Sily D; abaly cpl o
) ssbome lag )5 U5 (Sled (s 55 (V) bl
WS o a4 aJllass g0 adlais J S (o
L alon LoD olass o2 SimMy akasl,y ol 5o
Lo lze Jlos lade (g3le,iSTas glp (Y ) Lol
Lo bos ol Blas a5 Slas  Siwly 5 6,550
el b lsmlbal wea L,

b S5 3lwaie
S 8 ey Sl (S5 Sl Gliee
] U_.a‘)‘ ‘_g).g)l_{ ua.»_anu 3O b0 L;LQ)L».:A
e (o 5d Gldail ol (558 Colie
a2 oo s |y Gl wlahd gl 5,0,5 S
S CESRP PSCOUN UL JCIEE K JEO JCIVOW FOS | 7N
Jaig Jar aSil dy (g ywd (o 03Il g olal wisle
Ol 5 152 (FosI e oo (Fogdl s (soges
M09 Sy b el 6,5 4 (65 S (S



RUNEY-VIELS T  SYRM VIR RESNE JLL TN PRI B

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

W go5 el o las )5 Colue ) bgs o 0 )
Wi oo a5 6,08 SW corlus Jolas o iSTa>
0d0 )5 ez e bl Hlais 90 68 sl
So s (oS So elas! jlad gl el
G5l pols ol il aS (50 S
S oo (6 S gl iyl

S5 4z big et plae g5 4 bgpe 0B
S plne gy ol ¥ il sy
5 s lez e slo )5 g9 5 0als iy
4 oaw, sl [FF] el ous § asin
L Gsbaie a5 (g)5-bay dags )5 ane o
So 2 &5 s ple ggi il dihaie drwgs (555
wien LapT L g ls2p 4 jlone lags )5 5
Lo nbsS pled—z jo 0B pls—ea
Ll 0030, Ll

2SR S )5 S iluaig ;0 398
5 OV-Y-Y-F i) adsl clacls> adsi al> o g0
Sleg S pamass gl (F-V-Y-V i2) e
g o 033, 4 (g oSN sl Js8 B
okl (g5l po b S s 5N -Y-Y
8! (62,5 At (amasi ¢l LaoasSols
Sy

adan (pai (gl 00,08l S Cwnd (pl yo
Colaals (ilwa o Ly Sy sl o (e
oamass s J> sl (GNSGA-IN') Y aseus
Lol 005,54l (6 4t (2] slogs ) A
g ¥ ades Calral (65l po b Siss ol o5
Gilwaigs Jlaw J> o [F0] o Ken 5 0o
P RPCHL < RSN POt K PTRvRos
PLS o omtdhe 5l 0 (sl o oy g5 L
ol ol gal ol g i e colaiwl al>ojl alols

1 Grid-based
Algorithm

Non-dominated Sorting  Genetic

1V1

Slate asdllas ol 5 5,0l 5lanS e oy el

a5 Ll 50 liome Bua SO B0 4 Al 5l eSS
G550 SBlacal gilw Sl U lejen b cosl onds

3 S e 00,5 a6S dil w5l asw lade
505 daloe (B) salaily ©)y90 4 Gl o | Al
m
CV =
2V

Iy Lo, sla—m el Lol joa S

@) akal,

3 S Ol Vi Febls a8 oe atuie
eSS a e s liily Cj sl o al—u
D g0 dloe (F) gabal; 5,k
(7) abail,
min Aj — Aj .
————  for Aj <min Aj
Vv =1 A I’I\In Aj .
Aj —max Aj
——  for Aj > max Aj
max Aj
Sl wShas g Jle max Aj s min Ayl
oo b el Cf sl sl Jed B colis
S Camez 0 Cf S Al Jilas g iSTas
Egome 7 Aj oo ewd 4y aslllans 9o dilate
sl O tyl5 05 1y Sy Corlins
oa—ads Al (ol Ba e a Slan 4y L
Sl bz gla>ol, w2l slas )8
ol heslaul el Lol slas 0,5 (55 ,a0b 5
Sdgi 5l ales e Lo 058 B s )L
Jlie sl IY] sl 68 sl> (a8l e slacle>
09 0, Sloe b cenlite e 4y S0 52,5 2
95— (§ LS aged (gl Bl Al (s s
St ol slapl i dn el &0 3LS
N P DV SR S PR Vel L] AR IRRL WA
slacazlin olonl cazge oo SUjaz 5 ogdle
slag S @l Sl g lamog e aiile gl -5
sloclyr o o wlgie 2 098 09d (FgSms
slag )5 (S5 il o) & alagdly
L] sl oS (6,00



w0595 IS siaT 5 Y-
sl aline ol e ;25T )0 (golpining o 55!
9095 ¥ s Cglils (g5lwns e Ly S5
g lacly> g5 adas 0gou o QT ol slacglas
ST JOUR R RN U ot
Ayl Cme (655 a8 S 0 (ol
boly> g9 Jaa> b g 0090 (g jlwdings | ouls 0y
DB (0 By §5)1 A Ceas 4 g5y slad S 50
Sdg (gl Wl Comaz ALl (o oS 1,5 50 )0
oz 5 ablE sle Sles (655,54 b 08 Cumexr
3 S e oz dw al> e o g o ool
)l ot G e SBlaal Lawgs w5553 5 Wlly Conex
sbiel 5 L gl ol g oa
sl ailen Coliel (il yo Nsdse 55
bl 5035 ¥ asend slial (gl e b S35
- oo e a0 00,8 e bl [FY] ke gl
e 3l Slaz (LSS 52 30 e slawi) N casls
aly ez S5 6l 0558 9 Wly Come oS
w@os slacl baox g bateas 00,5 Gl was
liSe zoh el Canlige waz Wiy Conex
Ay Emar LS5 (gl 05,8 LSt sliel
Sl 4 g9,8 ookl S a5l a5l ey
Al Cmez Slad a5 Wil oo dnldl oxbaw U oo gl
oz Slasd S1.098 Golua b 55,52 N 5l o
553 Sllac ol 4 53l 055 N 1 Gt ol
45 Sage o Lol 2gdice £9,0 gam S5 g 0093
Loty > anb il N 5l iy ally Comex slass
Gyt s T B glinls s (5T LS
orlaisl g g5,k (glad jo oSl JSas b jshaie 0l
72 Sloalues slass @Sl I Jobo G @ Sls> 0
Ot 39 99— g drmlime 053 ol )0 Olg
Gis ezl ioslinls mhas y,51 slacls>
YL s 6y ilaan gl 45 laclsr
(V) S 55 oy Ll el

w00 salo QLMJ

IS o

VP

50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

Aol Lolul o am s S ol 5 ls > o ol
4 o 5o 05 e albre luss Gacls>
i Jlno olesjl galols waly ol Glual slass
Ol 5 39 aless ae s slacls> bl sl
Sl [F2] ols wialgs cows 5l 555 L5 Lxs
ekl (g5l o L Sy o psNl IS J>
pb ]y sz o)l W] Gl 5 oo 0 ¥ ass
ST 4 Coliels (g3lus po b S5 o 555!
00yt ey 5] gline bl 5l onlizal L a5 wisls
o=l bl Laclsr ganalss g o5y slad jo
P 9 P90 a5 (ol Dglis S oo Joe Lie LSS
clad o Lacly > g9 L og5 45 a2 ,s5)] oy
Gyl e 3l sl LLE Y ase il jo el g5k
w95 il e p ] g9 Lado adlog ot
Gkl 0 3 SL05 4 laole 51 S5 e olatil b
L b ol olol 2 1) aclsz gy (sLad )0 Lo
sloaiss 0 aS Hlacly> 0S o gunadss
ol lr Ty st (el wlad S )13 5SS
o L8l 55 M3 a5 jsblen ls wy Jud Core 4
i3] sl aie gloa S Wlf pae @ ax g b s
slopl 5 e slasiluosly (B dim s Lawss
e 5 s e L ) o8l Gl 5 il
adaaniz galins goi 4 atuly o, (nl LS
ooyl alols 3k 5 Y] el 55 oy 3590
Laclss o5 Ld (53, ool 35 008 S 5o
3 eolaiwl glo am 3z ol 0 g) ol 3ol
Lacls> g9 Laim gl Lo blis 5 solool galols
sl 0000 )T oolai ! aSi G 5l egi, b glad o
ao b 8L o az lad oAb o
L $)b lbad JS5 4 39 oo amuiz sl oo
Goabady> ainby LaJslo (nl ims o il
1 5, b o Laclea gass i 5 Lacly >

ALl eage



e gapaZ 5l g GIghw 083352 iy 59301 Sy 031 !

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

s 69959 HPSV AR

A 4

e sla 5349

I apitnn
Ty

(heogi Sl (53959 C sbbsess

/

s/ I 7 o
ST

/ oMz g bl gy / |:| b

/ b Coilio i / /
L )5 1S o sl

5 &5k Joa Q S et

& )5 (Soly

> ok b

b 3l

A 4 A 4
. 5 gl g5l Jlac!
=1 5 5= an s seel gl ol L 1 e aty
u':‘Q?
v
sl Dlg> 3905 2Ll Lt
ax s i gdaw oglial
3
1 b
dloes 5 LpaSa ol L5235 Sl S Sl
¥ 6o Sy gla alean Slass B gy dh B el
ol mlan Sogh gl
X
\ =
g dag o 3l g B3>
e any Joi Cosnaz L] Slrior
; g o> sl ayloen olass
el N U il s bl gt ilind
Glion
i o

Gl s 5951 (S s 48 1Y S

woglial mhaw op 31 0 Lol slacls> Bi> sl
S5 T p Sy s 8, oLl
4SS lox O oy 3l el cpl Hocwl suds oolail
Oy 4S5 olsz o Ol Bolal &0
O Biz gl sl a bl |y aslen oloss

! Tournoment Selection

1 VI

Gloaluon slas st ¢l soloiian o5l
S oo g ) baole 51 S e Jobo bl (Olg 5o
Clozr b St Joho o5 placlyz (ooled (s
Sy9 Slo= slatlues lyicd 1) 3518 (o) 0 090

355 o8 S5 58 (o) 2




Ay eeass 4 bg e Sladsy iS00l
B Sloz 4y ol Sen jslaie 4y o Lol 608
asazg L) adsl e slacls 3l cisu by
adgy dalllacs g0 dilaio y0 lag 0,5 35350 Cunig
hLaclye slas J5 )0 age slocls> oz
5 Sl Jeds o any s 8 U e
w..u)j_fﬂ )0 Og>90 Ms )‘ JM 4.:‘.]5‘ Coxo>
slaclr plyed L2L1 6l pledz wsoleriny
L s slasl 51 Sy yo 6l a5 O 90 ol @
Gl LS ool a8 3 a5 5 04,8 18,5 LA (o
Se b sl S e 3l g 0ol Sl jlre
rlaisl Jais 50 SO 4y Bolal Oj50 4 )8
L Solad Cly= SO adsh codlad jlogas ol oo
sl 0 ools L (V) UKo )0 0448 38,5 a3 o

50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

23,5 o5 basluoes

Sy iy s Klos -Y-Y-Y

ol oleiing el aS (a4 L
By 25 0920 el 0a s ol b S5 o ;9K
9l ol Gl Slas (izman g baly5 dopgiges,S
=2l sl S jamass diws 4 4z L b
Szl apgises,S s cnlil 20,5 (bbb st
72 S5 E5 pai9e9,S o sy g 2l S
9l sla Sloe aias o plas |y 500 SO
Ot 9 ablE gl Comex adgr Jols 5 S
Lo ,Sloe ol 51 SOy 0, Shas 0550 dalol jo el
g g0 0015 prisgl

adsl Comoz udgi —)-Y-Y-Y

e (elSS lapis )51 5o adgl Cunen 0y
Slyz o ol ye S (2 Ses 0 &5 Sl e Sl
SR g SV RCTSINNE IV P Ly

[ T sl slms slo 60,5 sl ]

A

S smls ol olazs!
S @ slee Sl )5 o
|

S0 3935 1 S

L slee 8 LT

S dolas Lolas
[ S w5

oy 55 9328 (5385 b 59 b Il g S sl Sl loged Y S



RUNEY-VIELS T  SYRM VIR RESNE JLL TN PRI B

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

ooz ) 6t Lo )5 Cu e alius adlate
Gt GLa 4 alllassjse ddlate )3 55ke s
S S )5 v 5 6)lo 0 sodls g9 &jp0a
(st aliw] s> dw a5 b 50,5 OIS YA o
G slass .ol ool iy o5 gladlaie g (gla>l
aS YV ol adlass g0 adlaie (5 0
DS ooy o | LS OY sga > o Sl
Y ibaie S 4l s slanSdl ass (F) JS

@V BY o]y (P) pigeg,S Slouds slass
L oS bl Bolas &g

AR 0 ul.,...; ]) Q‘,QJ

-

J

-
i P oy olas &g a1y olly b pgiges,S

N O e Y,

6

!

oW PR

:

wly Jgl Wy 5l pll coond aly Jgl g 5l pll oo

el cnd g Jgl 53,8
p3o 38 ) pgs Wl
ony plaiz

3l r:li Ceonnd g oo O35,8

Jol w558 a1 pgs Wl
oty plais

31953, Olaz 98 ualgi cadlad loged ¥ JSi
bW Sloe 3 50

bl Shoc Y_Y_Y_Y
20 g Sl abls Slee 51 LGy p,05l 50
e sloaolys 2 8l s Lacly = glas
(=2l S Lamass alias 10 090 0 colaiu]
Gy 3l eorsolal Dy g0 Uy ablis , Slae
A gon e sl Sl 90 ¢ B, s
slaclyzr won Jos Slso 90 adgi (6l iS5 o0
olar sl L LacSOL 1 aiws P ay sas o]
LAl Ojgodn w0 P lade sl so (sabpend
L oo o Qo 99 09800 QBRI e BT
Sy adly Clg o g0 alize gl s (aissS
Soges 9o | ablis anl 3 (F) JSo g oo
Gt Shos FoY-Y-¥

Sl G oS85 s sl Sas 51,500 (S0
JerSodr s laclsa o in goi5 sbnl ¢l a5
0038 (2L (oo st slaclezr )3 59,5 S
Sl p)lS aass el o ,Sles ol 2ol
sl 5l 5 )5 Bolay o L o)
oS 5l sy Ve jekite ol gl S o LIS Al
O gm0t ] (655 g oo Sl Bolad &g
DS o e ;500 lome o)l S (Sl
DS o e |y s )5 09y jlome ealichy pai 09,8
2 b ol Gl p)lS 28,5 )8 5l agd
el gloacls 2 adss 5l g gt slasdy
ALS 0 (5 S gl

Silwesly Y

Slp ol ¥V adhin S b ool (60,8 sbosls
ssbie 4 ol 00,55 (0505 5 (g5luonly
sl oad a8 )5 IS 608 Slas )5 sleaie
Exie S 2,5 S92y adlate (pl )o g3 BB L
o=l yo 4SS cnl (gt Co o @l ol o

! Tournament Search



50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

85 slaal,
R

S
- &l

559 |

axfllaod ygo adbaio a6 )l gt :F &

o -¥

slasi Jolod (g3lamainge sbo eyl et 61—
Shasi g it g bl & gl Cne
L oleimin iyl eaSi slago—upe—ns
Sl yalie oty 5 ob 1ol Galies (glaal
9 gl oz Slas ot jslateds 3 )8
55 slass g cilien adyl Casno ol b (solgiiun
Gl ool s @y bl s g W0 S LI Y
550 cmslio adgl Conmaz Dl (gl wchlises lanl
20l (e Olets (B) S5 285 )18 (o)
Cpmoz jlade Gl 4 Cand 1) o)loxr B Jgl Slaal
3 o B a Sl as axg b Aes oo Hlis adyl
Dgb o [ Ne jho Jlade 4y Sy adsl sla S
o lidee Comes polie aaxgi b ol Jlade o i
JS=o gl plas jlamti ;o g 009 jho plpo)lgen
(0) SISt am amgi Lyl ooty laics o o]
Yoo 5l o dn S Gali8l Lipg o gl lanl
A o L 0g5> polde p i 4o (ol Dl s
Foe ) Gl d adsl Comaz GRIEIL s o

L syl Boe ae oo lid |y oS Ol s

V¢

Johz 5l Lo )l e (Souly 5 )5k ol
Ol ¥ adilare SO asb ol [VA] s ons il
O PSR PSP SV CUPY, SO PV JECON
o ,0 g 0o gzl el [FA] 5l g o 4l
5l
4295 b (GoSems o515 lime Sl oud a8 5 ey
Vo aihic arwg 5938 5l SeSuws Oladad Colus 4

&l L e O‘) 10 6}[ wd oS

Sl (saaloie )5 g 0,8 gl sl [FF] ol
V saihin anwgs 565 5l 50 Gy jlre (g s
g9 am byye 058 Jlosl jo 5 gl 3ol ()5
5 JBlas ol el ool colaiwl by g )57 o yiwd
5 S el st S Sl ol ST
2 g3 zlseul [Fa] 51 6 e slas LS
6ol o,651 (glwosly Lol ool a8 T ISy
Ul_’) )‘ oolaz_ul l_s 9 Yol s.soLH.u‘ beﬁ M e
ade Ly (6,5500lS pians G 50 5 4285 ool CH
Intel Core i5-4200U ou—jls 5 9 o LIS ¥ 5,

ol 0035 5 | ]



- papadl Gl Jelw 683352 mib e8Il Sy esl !

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

6“‘)?‘@4?3JI€W~M)€WQL§5%@
ag ¥ g F polie b s ez g bl 7y il

Ngd oo e (5 e gl

0.2
0.19
0.18
0 200 400 600 800 1000
fg Sun
0.55
0.5
045
0 200 400 600 800 1000

Ol L g odw, Old 4y Yoo sgus adgl Comex

A_JB‘ Coro> )LMLA m\.x.....)o ] 00185 C) ).u RV

Slaald e ISV lanboad ad S re- oy

Pt s
0.075
0.07 'J\N\‘/
0.065
0 200 400 600 300 1000
o polez S
0.8
0.75
0.7
0.65
0 200 400 600 800 1000

gl sl Contaz Slusi 4 dz g7 s Bladl oo ol s B S5

S I La sl ol 58T g9 00l 0L Lo Slaal
L oo d Ol o slaglucs slows &ygo (ol jo
dad Sl 28lg )0 5 WS o lan ol lien S
Dy ooyl Lo ,is SosSTy L5l Lacly o>
Lo & ygmods w981 a5 Canl ol aile 2> !
Slme prals L Ll b ol jo anal aslas o
A2 5,0 aaiend axlge Sl slasle> o (SaSTy
dae a8 Olaends dlowd alyly (gl Jlade o e

|R'A'

> Laclsz aose o9 )3 g sla by 5l (S
Gl cwl aS s sla Jolw dlass o3, A
byl (28,5 -l 50 Sl bl cpl s
el ol an aliBe polie plaisl Lo L3
aS s oo Hlis () USG50 ol .o ,8 Lol aaliy
Slaal slad jl o o clopuds sloxs yioliél b
DS e T Sgn 2l slaclsr (SosSTy L
N8 e Vol o Jg S e o dnlol Wigd e
A Slog—ady ol ol 3l L ogd —od odal i
o 008y (e Al Fa dald X 5l g

slad jo Lo ol slaey loouds slass 201580 L



50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

0.95
0.94
@, 093
& o
¢ 091
1 0.9
0.89
0.88
0 10 20 30 40 50
Slaal glad 0 Slends dlows
Blaal glad ;o 4l (gbb uiupumndi dloi & Commd (S5 jlao Hloged 1 JSCh
@9 d boler om lo )5 )0 e, sl L LT s oo ool 5155 0 gyl U5 (V) U
r«A—M& 3; 9) l_.a.S )| ) (AP N 3 9 0l 008 ‘),v ‘é_.’o ).) L.bg_;‘g_} 0% 05.‘>é Li..u w‘ .Mb‘sc uLm.:
4 gy payedl G2l L s Glacal olae ailesls Slas jebolen aas o plis 1) gjlwags anl)
Ailoals 35 yeie Ceomd S 50 g 35l Blawl slad o
0.9 — : adgl oo
. @23 5155 lols>
0.8 ke slacls>
0.7 —
% 0.6 —
G o5
0.4 —
0.3
0.2~
0.03

i°3‘> NERV-Y

bz s )1,SS y0 bolys ‘_sg.bi.obgg;.\.}.ﬂ)g' AL

1VA



o UARaRS 5l g GIgbe 6832352 pi ygSIl Sy seslyl

50G4aR0 633 j < jguaS> SLib S (Slo Subuo>

B cale 0l o 5 o] Juds ases o olais
3l B Ogmeds paiy Bas mli il ey Bon
4 g 358 o0 drulons las )5 dil s STas 5 Joloo
Ol oo Silgs o Golite Glaclsr Jds (e
Loty > lis (ol 5 Al 4zl ailpes 5| o
Vo oo lacd Y Lpog b o el
e plasl og 5 4y LSy glag s 1,2
o oL (29 |y E9dse (nl 15 (V) gz
2 Jol Bos ez polie (nye g i Sl
9 (R e o0 Ay S0 L [l )
ol Sl L2l Ve )0 oy Bas polie o e

A o lid

3952000
1

3951500
1

3951000
1

Ll Ve 30 )1, 2stas
I ;
i
s
s
07
B s
[ B

3952000
1

3951500
1

0 200 400 600

3951000
1

| = e NCCH

T T
541000 541500

i = Ve e bt Jlod g 4o
M55 erbie 6 Inky Sl e )sSl aS s o lis
ey el bl 4 Gl slal i o g ol
Vo yo cwl oabosls las (A) UKo j0 a5 el Lo
Ot % oleSe sl el )b L osliie (sl
Lo as,0 Y (Jol Buo , Lisl Lacls >
Otre 5> les S el ) SLass slags )8
P Bae 155l AVDD sgo Ban il lols>
Lo 5l oo 0 AN 6,le> Baa Jlassl 4 49.07
Bas jo g ales,S il oy Slss sl )l
LoD 5l aus )0 VW Ll g ol oglaie Jayl s ooy
S am oSy sl )l S =1V ;e o

Jsl S gl 68 1S5 25T L eSSl oy

1.03%__

0.04%

1.11% o 1(()7«7’@/,, 0.81%

~|

G

///5'7 — 2.66%

= 20%
= 50%
= 60%
70%
= 80%
=90%
= 100%

o Bas gl 6,5 LSS ASTas L S ws )y

1.37%

Y

8.75%

u30%
m40%
m50%
u60%
u70%
u80%
=90%
100%

Oglae gl =l jo bOlgs SLbgmod (ol juo 1A JSCo

1vAa



50 Slelbl (5 5glid uwsigo — (g fu (Sole oy s

1129V gliwoj @ p,lg> o lod @ pbnd Jlw

Gyliie sl )0 Cilisio Sladl polie (p i 9 (2 N Jga

objective 1 objective 2 objective 3 objective 4 objective 5

Worst Best | Worst Best | Worst Best | Worst Best Worst | Best

Runl | 0.1038 0.1969 | 0.0388 | 0.0727 | 0.1417 | 0.5337 | 0.2505 | 0.7599 9.4177 0
Run2 | 0.1033 0.1971 | 0.0402 | 0.0712 | 0.1483 | 0.5337 | 0.2488 0.76 9.4039 0
Run3 | 0.1036 0.1974 | 0.0387 | 0.0727 | 0.1418 | 0.5341 0.25 | 0.7601 | 10.0576 0
Run4 | 0.1037 0.1973 | 0.0399 | 0.0727 | 0.1414 | 0.5337 | 0.2535 | 0.7601 9.9615 0
Run5 | 0.1035 0.1973 | 0.0391 | 0.0727 | 0.1425 | 0.5337 | 0.2578 | 0.7602 9.621 0
Run6 | 0.1037 0.1974 | 0.0396 | 0.0727 | 0.1417 | 0.534 | 0.253 | 0.7602 | 10.3944 0
Run7 | 0.1032 0.1974 | 0.0419 | 0.0726 | 0.1407 | 0.534 | 0.2532 | 0.7599 9.4346 0
Run8 | 0.1032 0.1971 | 0.0376 | 0.0724 | 0.1451 | 0.5341 | 0.2467 | 0.7599 | 10.2337 0
Run9 | 0.1044 0.1974 | 0.041 | 0.0727 | 0.1414 | 0.5341 | 0.244 | 0.7599 9.386 0
Runl0 | 0.104 0.1972 | 0.0393 | 0.0726 | 0.1414 | 0.5337 | 0.2536 0.76 9.3485 0
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Abstract

Allocating urban land-uses to land-units with regard to different criteria and constraints is considered as a spatial multi-
objective problem. Generating various urban land-use layouts with respect to defined objectives for urban land-use
allocation can support urban planners in confirming appropriate layouts. Hence, in this research, a multi-objective
optimization algorithm based on grid is proposed to generate well-distributed solutions in objective space. In order to
preserve diversity in Pareto front approximation, a grid is defined in objective space. The cells of this grid cluster the
solutions and determine the suitable solutions for next generation in optimization process. The land-uses of region 1 of the
district 7 of Tehran is used to assess the efficiency of the algorithm in optimizing urban land-use allocation. The results of
the proposed algorithm are compared with the results of Non-dominated Sorting Genetic Algorithm Il and 111 (NSGA-II
and NSGA-III). Comparing the results indicate that the proposed algorithm acts better than NSGA-II and NSGA-III in

preserving diversity and improving the convergence of the solutions in Pareto front.
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