bbb o in

N VEOF il ogan o louhs o juw Jlus
et U"’fw‘b Vol.13, No.3, Autumn 2025

et i V-\¢-
LA, e

p.':.l),ﬂl 9 (GIS) L) Ol oo 31 oolawl b § p JUG! bolas aiuys ] T ooy
Olowkw dmuno yliw ppis (69 )90 axlllao : RRT*  cguao Jog

" Sgwgn (b dums T s0ly LIS ciluac () soly J 3¢ anbld

Sleal ez agd oKl (e pole 0aSliils (GIS g 590 5l Groiw ab )l bl IS geiils -)
ool ez aagd oKl (pn pole 0aSisls ¢ GIS g 90 51 yrowiw 09,5 JLeiils <Y
Slaal oyl ez auged olRails (e pole 0aSiails  qwlisdiyae 09,5 Sboliwl -¥

VEOEN YA sallie Gpdy 2, VE R i il s gl

LRV

8 Contl g el ply 15 (s bl G5 5 5055 5 Lo slatize alS s L 5y JU gl e atige o
bl 5l (S ey Camnetig B Bl g (B Jemily i dime) Slad; 0515 4 az g b pledeazias Gl )8 (295
$(GIS) il Al Al itin S5 (50,529, bsie (ol 32 Syt opmnn (5t JUl (oSt hal (sl K
S 308,8 olone) bl S 43 Ky (S bbke ) ppie 4 k3 o5lS And Aiste (ot ypons Sl RRTY (seima gn p30,550
(53lemn 50 s LapmS L Y a5 45 A3l o (25l mmy Sl 5 (e o ot il ol o51,5) (5l ol i ol
St 33 6l s 3 ik 03l liigad 4Y 5l s d97g0 3y JUm gl im0 S5 |y oled mele ol blie 4¥ b sisds w5
e $lp (rlpls WS (oo (b s n (Hlg 0 ] 09 Job wops Al i Cda g he o)led lo s s T olulis
02555 3 03,5 il k1 ol st M olots 550 ool (Uo e o old gl sy ASS! RRT 20,5801 some
w4 Gho ojled) Sezrse js )3 A jlere Sl 5 (2 Sle diged job 4 s e A1) Sl Gl I 6 eSless
ol (i 0 )lad) Sgzge yrams 43 Cypizman LBl LS V- OTFISD 5 - VIEVIS 4 syoz s 55 &5 o3y VANTYIY 5 - V/VFEVQ
Gl Tyl g sl IS pelaw (IS ssims Lt gl oyl cdly (EalS VAT /OA SV VOFAINY 4 VEEVEIYY 5 VAVYE/BY 5l jyolie
F5e &)l wlgs oo RRT* (1,680l g GIS oS 5 a5 sl ] 51 (Sl loaibly cggazmo 10 ol 35250 (51 e dy Cons B30 (5lo i
oSl Spyaely Sln Ol 69,5, 5 2l Vb (b Db hls 3blie o Sgolatdl 5 5l Gloyas (b ln

oles &) lice Lol o 0 Jlis

GIS (5 JEsl bglas o b pue RRT* 20,6501 : o §lguuds’

*

GIS g 590 5l Lo 09,5 ye) pole 0aSisls laal ol oz agds oSl (Ll ol ¢jlanl roaiiS aslSe cdun o
SPAYTYTATYA :oyals
Email: m.kabolizade@scu.ac.ir



5| A0S 1 S el it aloml 5, JLi boghas
15 los 0,00 altce cpal > (sl chlizeo (sla b,
L iyt Ji bglas s 5ty ! (sl JLo
5 Er—as e sloapi eSS0+
3ol 4z g5 3550 G0 DL (sl
5 By diwl) Grer jo a8 5513 (| Ry,
oS5 1,5 S 6,55, L (1TAF) LS
s JUES g as ol e (NSGA-I) abanai
oy Ohessle gl )3 Sdgels -
agye Jilas Jols Gue s aw Loyl ass S
g 5 (Harzreln ) SS1 0 S (goladd]
Ol @l g ools S8 e se 1y (65l g (o s
VO ot (Silae jobb 4 (golpidon yue aS 0l

N I¥lecut asls D950 prans A o (G040
L OYAA) o)l 5 (559 dle g, ol anldl
5 AHPY lmal el Jae 5 (556 Glate oS 5
locol wlblogeme dblaie ;o 5y Jlas! s b oo
518 e Sl oslizd L1, S s ki 3l
a3 ol sleolaiwl Ly e g 00,5 olwliss

u.w.: 9o

IFase S ot 1) aigp e Jslos 2 j07 S >
Jome a8 09 0 5l (S 55 gy ol slaasily
S ogthe o Shee g plo & S L (5508
5 O ey v s)LS B slap ;5 Sl o35> 5 0l
Sl OBzo9e (S5lS oy S I (VY ) ) S
aS asels 5l 9 a8 )S 02U e (g5lwdige
L 2l e L5l 5o Wlgs oo sl (nl Ll
Cale; 2Bl fie o5 ol PBlas g Jsb (n S
azgi 9,5 b e sbls) yo (sl 5 (28 oLl
Io]ag 3,S05; ol (LS wpe glis 5 48,5 1,3
S L (VY (e 5 (G5l S (uizren
byl ol 9 B2 Slocany e o Sl

2 Non-dominated Sorting Genetic Algorithm 11
3 Analytic Hierarchy Process
4 Cost Path

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

doddo -

drwgi 40 ewlul glocslo s 5l (S 3 oo
b ae 3ST5e an Lol Sy s 5l 32 oLy relae
= odke a5 ol Jl el ol b el
Gl g el sloas o it sles lastenl cole,
Jlasl byl ol s dily cpl jo V] aiS s
Cgae Caico ()l e sla by 5l S G
o SIS w005 T35 wile el 25500
slodn e ( S¢l slacusgame wascblis> bl
9 ‘E*Mb ud‘5_> 69_95 ‘u_J‘ r 05)}‘_2 .d._s)b Q...a.;
JUl aSs o P! e ge wilgs oo ool @l 156
Ao Glidl ) allus ol slada e 5 oud
I¥lecil 6 50 6yl 0% s j0 1, bbegsgame
5 4 miobe; Bass (s (S sl 3s,
i Jolse (olod 35150 5l (65 kmmy 50 5 0052 2l ST
sleslaiul i ymlil s 108 cod Hhai jo aul> jebas |
&l Bleeass (GIS) oLl Sledlb i
lwools Jdow o olad (i3l 31 50 aiesjad
Linl ool ool (olmdings 50 (oo i ¢ SlSa
S 5 LSl bl i Sledlbl gt [¥]0sS o
SO ashl b geo,S walyd ], Sledlbl alize glaasy
am |y e oS el LSel ez LS5 are

[flams oo Gy Ji! loaSius olol,b ¢ o lodige
Er—as Jh9p slap oSl eolial S s9w
S5k (L )90 SIS (S oSl e
Pl Jo oSl elyd ploosl gilwaigs g Guile
WS (oo @al B YL S g CES L) (ol s o0
b s (§5loding die ,0 (gdaxie Slallas [Y]

I Geographic Information System



UlyBas g o3l j ))& oabld

(655 oSty slaws (EalS b by, ol axzsls
(Sl bl ol g a8 bgs (go>glens Sgugo
oo olaiss g aiyze g 00ls ialil |, 12l e s
o=l as ol i mles e o ol STl e
5 L2l Oley 5o o2 caz o Slahy) 4 S o ,55)

Dol (620 0,Shoe apn 292400 )3 o2
9 SS9z wig> Gl Sllllae G Sagae 0 rizen
oL 5l St (oS 5 63,50, (V- V) L) Ken
G318 5, 50,90 ouiig,d ali v oLl x> slaools
Slpiiian 5yl o olael wogiasl 5 5 ( FTSPY
L pioasass slags il mbe plésl Loyl Bae aiols
PO o S 0 G p Jil bsbs e (b
55 JLil slacslo; s b anwy b,
(V-VF) ohlSen g 45 pizmon [V Yoy, 0 jleisas
i g (AT bl o )5Sl 9o (—2g5y )o
Ly las e 6]y IFRRT) ol Lm0
ez Shas ol olis bl we S anlie 3, Jladl
[EPY[PRVC SISV EIP- - VWO I [P PRS- IPCTRVL [ I
@S 5 i gl s 4 RRT o )6l
sleasld >k )0 (Hee slaop)l5 sl YL
Sl 2o gl onl b bl el Jla]
byl js Ol )0 s lon la by, dnng
(V-YF) o)) e g Slg 9 [N log, 0 Loty a0 Ll
J—o5 5l S 5 60,0y, (Segi— S— o
Sl S g (e 65L8 sue b (oSl pealedes
bl b s 1= (ACO) aidly 2940 (85 59
Jolse 4 335 (230059 b Sha, cnl wisls &l Jlasl
oS oo sl Bgile 55 54 5 2Ll
ooy ralS |y o5 deb p oy cndley (bl g ans
69,90 axlllas uls .aes dgue | ol s 215
4 Camd (golgring Jaw aS olo lis 9568 oliwl o
PR ST Dyelsls 6 e 0 Shoe s-—s ACO

3 Fuzzy Traveling Salesman Problem
6 Rapidly-exploring Random Trees

Siabn sladow 5 )L ol yr Jelos 5l
S g—npe K-S l_u u..&j)_u u_a‘ .u\_;\))..' 0y (GO
s=yb Lacols coslad pue Ll i )0 (6,05 e
e L (VYY) LS ¢ 5905 8 [8]og onis
(RRT*) a3l o5 g Solai oLz o o6 SI
3 Ol ee 4 assls Lt (ingi (63,505, Oyt
o=l @bt 0,8 e e b, &S > 6,460
gy L (6l ool s, 45 ols les axllas
IVl s alio o, Shee cawgio Sz Lo
oS (VYY) Lo g bl e oman
Jetaie as |, (CSAdIf)“J._wljmo LS sy
I Q] o, Shae g iz 5 IS o juud e (55lwdgy
S oz Nl slap o8l b anslic o
=y [(PSO) &lyd plsojl g5lwaigs o7 (CSA)
sals 5 CSAdIf 5,5 5| SLs mblas s S
Lwly en o '[A]°H GRSl sladasia
dte 2L ()2 4 (VTT) LSes 5 (gase
Soges g )3 slaol gslwaigs o, sXl 5l eolaul
4o by ye sloaiyje ply oo 45 Wols (lis 590
oealS |,y Sleas slaaads 5 o5, Slali da a8
S5 L (Yo YP) L Lsen g oS calol o [a]sls
Sl Sl ( by, S5 o551 5 GIS
Iy Tl e JBlas a5 1, sl J3las
03] 5l eslaiwl L (Y- YY) o) en o )b cpizeon
To—25 L (ke 4l iy g il Sguge S0l
JLasl by laz g5 ja ol p Cpe (ARG) e

! Rapidly-exploring Random Trees Star

2 Crow Search Algorithm with Differential operator
3 Crow Search Algorithm

4 Particle Swarm Optimization



Prs s S ak B TY gaz o P ol e
Dvelsyls 13 Jles aids FR g am,0 ¥ oLl ss
oo sloo,s g Dlelay | 5929 5 (SliwnsS Condge
oz 5l St g 05 @ BT L (bl )0 0hge
5 Lo Ss ceas sl |, slons Lasl o a8 ol Lolse
iz 3yl g0 Sz sar G Jil slaasis (sl |
5 b Lol £985 05 s lag bl
4 chieldo axgi poid (92 Jlanbl slaoany
b il o | et 5 (8 ol
bl ;K08 5l oS e Sl 5, Jlis! bglas

SOWIIESHRNUS IO OSSR g% 15 b
laaials a5 wilosls (Lias awlidipe; Olalllas
YL il s et (S led 5 (S0
4 Boee oapay (plastus (e slat53) £585 sl
5o Coglio b (Sal 5 )lo glasijlo ogzg Jodo
Locad 55lnk 45 0,8 oo JSB Zush) 4 ol
ol ol o sl [NV ams o el |
ol @ly 515 00,93 ez i yeS 53 (laglusones
558 YL e b bl 5l (S plsisar s
J—5 aile JLod Lo oS 3929 098 (oo gane
589 4l (J9330 oS 5 s ) S5 cplockiznnne
adilaie ol o 1) wad Las 5 sasie slooj Jine)
4 Slos e casged plgreds el aidls JLisa,
PV V el VO 2,5 0 i, 05 S5
o Ghlws as ol &) lwned ol (S les
550 5] s i b ooy NVAD csls of o
09y Jlemba adlaie e (ST Ol bl
1298 o Gl 5 woaiplosl alalas bl
S 30 me 53 (S b (552 sl
aSiald azgi L icul oad (315 (legluas
L 0l o515 5 o o0 St b9y 4y s sy
A youie Lo o, ol g eald ploil Sl cughs
woolatdl coeal ay asg b Nl el onys

b Olerlwazs Gl b 63l g (ke

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

Shedez bbb Ay (V- YF) o) LSan 5 Sk S0
Olgmeds Ladlen Caio jo lasliviz sbypmwaiws
S0l gamanw lad o giledaigs aliue S
O5z9e ($5ISs AT ) Sl S 5 adllas )l
5 pe— Sloail> slml 5l 5 55l sl (A-ACO)
s b a5 e WS pleas (5 anse pals
ol A ilgs g, oyl 4S8l s La o lss]
J=U ganatss 5 (Saes o Job L b e slaas o
Dolass als ¢ pKeio joba |,

5 ol Jome SO ang (g ol (ol Soa
L Gy JUiil by las aigy (ol e 51 2ol
5 bz Sl slls Ggils §) g S0,
a8l ogps Bolar e o giluaige v, oX!
8 Olerlwazs ailaie p adlllas (pl S 505 ol
S ny P> GlaShy o 4 a5 sladlais o)l
b Dbl 5 e slacasgaze S92
Lot 9 adily s (mey Sonitig b LS
bybs s 2l g (b 5o o bl
ol 4l U]

b ugy g 0lgo-Y

500 8 yme dalllans e dilate oz i oyl o
s osliiul 9,50 slaosly 5 Gudodd By, g
D9 s

axdllan 5,90 Adlaio —)—Y

9 e Slapliw ed 51 (5o plesbuizias (s ol
& Sl Olpl (2 fogz 50 Gl (bl g0 al,
g (G Gble st ) (S plgie @
J=ds ol el ol o9 oo Bl )55
@l B shops sl (e b 5l 6518595 2
ol 33150 51 (S plimen g 00,5 Ll (o slatdl o
Sla iy oz 5loo Jlod 4y 585 i Caio
5 @ledl iz Cmmdae lonlwazins Gl 08 550
Sl 5 (b 50 &5 cul ol osizm S S5
e 9 (8 sladls (5 JLisl byl
Job 53 Ol e oS (o Sloml (295



UlyBas g o3l j ))& oabld

Gr Jisl bohs ole 5 (Jgol ol yone o5, 00l 5]
Ay ;0 (GAlS Al laduazins Gl 0l 5o
2l a4 pliws 5 655 oSl
o=l @Sl Coslge (V) USS 0iS o0 W] adlate

D,88 o ioled 4y 1y b i

Ol 5o a9 5ol (ol 3= JLES! Glaasis
5] el el 15555 VL Coonl 3l allaie
2 e (canig i g L5 wti mlio sl Sk
sl ene e )0 385 (S yaely il cadlae
5 e Jslos (oles 3,5 Blad g Jlasil bolas

40°00"E
N
AT z
S re
S 3
=
5
&
2
z
=4
T °
40°0'0"E ]
49°0'0"E z
e
[
Y
3
=z
e
s
&
8
=z =z
s e
=L Fe
& & £
S b 5
[2
®
T ~ z
49°0'0"E | =
s
3
0 15 30 60 90 120 T T T T T b
== T T ] Kilometers AT00'E 48°0'0"E 49°0°0"E 50°0'0"E 51°0'0"E

astlla 3 yg0 ddlais ) S

wdily olas, YL o515 Jols VU Sl b bl
L (iblie 5 (553 Gaey GYL il L (>
JUissl by s ary o] Jlazs a5 o Conis 3
2l oo Sl Sl 3

F6alo e JLopo @ JUAH| bglas Julo (Y
Y L sdlas adlhio (0 09290 5 Jll bglas
e U5 g o 00l Sliigyed srewb bl
ey oz (g b gz se 6oy Sligyen
3l slodes ity aS balad als e ol (0 08
WS oo b YUyl L (2l o ]) 095 e
Ngdn @lolid Glaubb) s 5 slo e (lyica
by las gl RRT* 059501 b dazo (ol s (¥
it e (B Sz RRT (0,080 51l

(G (g9, —Y-Y

JEsl bolas e (glwdgs Baa b Gudss ol o
0 G5 By, ((Sejpdesy e, 1ol 5 &
towloals b Lol 65l

Ll o ol 50 1igramb @l yblie ¥ (6 5lwoskel ()
A_sy ‘LS‘}L_“)U"_A) 9 Lsaua ‘_gLQ:oO‘\) )‘ oolaz_wl
oS GolS Jsle a1 (S (b Db
At e Samntig B 9 (B33 ey a3l Blas
sleslawl b Jole aw opl s bogy o slaosls 0gd 0
A TY L 2l Laa¥ 51y e (059 SR
5l e Slblsee Y ulwl cpl g ol a8 S
Y ol b o T ol Jle aw (pl S 5

1P



(e oy 8 43¥ —Y-Y-Y

A iy S5l S o b Skl 4 )l
Ll 0035 5 a3 InSARY 5 o, (w3l
el oYL e 8o L INSAR 5l Jol> slacals
gl Sl e o (£8)) iz Sy
odmy L 550 L s 3blis 380 (555l
(i (50 il e mal B 1) (e Cannnidg 8
Ol e 039900 ;3 Candiin 8 25 sl jslaiedy
30V Jeiiw oylanle (g bl palai sl ledwarus
oyt azs o, YYTL VR Slsjosl
S8le 3 lass jo  oviw JB IS ail,d gl g ools
il U e ales 4 285 & 50 SNAP anss
Slsie 4 ool ) Sy it bl slaagy
5 Sy J—lod 50 g0 S sLasos,s 5l (S
S8 eslaiwl 8550 gy JUEH blas a2l e
Iv-lecss

Olorboizmans ol e Eanniis b 4 () S5 3
o eab osle olad aie polie aS 0gd o cunlive
o ) VL Sty 5 S i
Lol (o o

APjolas, o5y ¥ -Y-y-v

o slosd oz Q) 2 (e 68,50, b Y
) sleoj s Bly gole Jdos )b
Jolis o1 gslwonlel anyl 3 .l ool ags cadlaio
ol lawgi a5 Jlad slo JuF sloasa 5.8l
L ailoads ags jelS  Some SlBLASST ¢ owlid s
sl 0099 ABAS 40 0abEld (g0, (slrosls
VL loj ) Jaaily by (o ot 55 lake 4
0,42 ArcGIS |y 8l ,5 la>s ,o Line Density |5l
o g 3 oS byt 51,5 L a4 5
aY a4z () S5 [V o0 5 avilrs cdoa aslllas

o=l Bk 5 98T (oo Gales a1 gl oz, oS5

2 Interferometric Synthetic Aperture Radar

Py

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

S sS aS ety S ol g e ol l ane
Sloliad )5 e (55 el )o wied )08 sla s,
45 aad o Sleity (Rl e (Sl oy
S o8 ollaxdle 5 ecgsgases Cule) (yod
Bk adls ]y s (el e

i 1092 g0 ymini L0 0y 02 prno dnny Lo (F
S92y g Ly RRTY o )5Sl by (oliiiy
sl lobine oluly anslie (al 09 oo dnnlia
3% 9=a> (bl ) e 390 Glie e Jobo
e Slzl s 2Kk e 5 Gl 65 sla S
o Jlod ol gl 0gb oo Lol jme a0
28 5l e Lol (LSl 3550 50 (655 e
S oSS

03ld g5lw ookl g (55910 ,5 —¥-¥

5 ol G ol plnil Bua by ol imgly yo
3l eSS g9 JLasl bylas agy (b yome
A a8 5 oy cpoln GG seosls 1 slacgesne
L Ly odS glaaix S 0 aS daosls oy
adbio rmb Slblse g 09290 slocal
Slasle wies o Gl 1) Glelas

s 35 5y JUdisil byt gboools —)-Y-¥
&18 520 542

Gl leay &g o a4 aS wols dcgamma oyl
iy i lailaze 3 o fol 51" ooz
aSeD 550 ldl i ConBye 5 (g Sy w0l as
Jb= 59 SS9 ey B9 9 JLE
A o lis | axdllas o0 dilaie ;o (5,00 ,00 440
5 Wb Jla Yo oma o] bghas 5ty a5 ¥ (ol
1y Bman odgazme 4y o895 5l 3 (il g
5 28 Cundg Jlod Sl 5900 Slue o)l oage
ol 8 Al 53 (sl dinge wieils Slo e (lolid

.0)5“5‘0

! Polyline



UlyBas g o3l j ))& oabld

e JUa by bt b sl ol s
loads ‘S"Lwl...m ).L:.‘>)4 ‘5719.’ O‘9‘“‘c

s 4l ol YL o515 glls a5 ablos 4y
oy YL Jlazm! s as wiien LS byl
@ gl Sy Gl s 50 5 ST sleo) S ome;

49°0'0"E 50°0'0"E
N
W] |
B
ESN
£ z
e 53
g 4
- 2
Cn olea ) Samin &0
Value
igh : » v
o Hioh: MYevy
B Low: _rerva
49°0'0"E. 50°0'0"E
-
49°0'0"E 5090'0"E
N
" “4\- :
s
z z
=] =
s s
2 &
2 &
Wyl olas, o515
Value
o Hian s aAA
..
o 5 10 20 30 40
HH
49°0'0"E 50°0°0"E.

Ay olas, o515 ay ¥ ST

al> o 4o e NV c8 )8 1B osliul 5,9
Sleslawl U jeSas Sledbl slaay als e
Lg)’L.;o)L.\JL';...;l ArcGIS (_g)b’é“ajj la>e B Lg)‘l_é é"?"

wwljdjjw)@@w.xm

1P

3 (e —F-Y-Y
dilaie ;o (o33l e ylas (gaiaigy ALE 4 Cq
D ‘éuj)| Jolls 55w alis 0o sflas 3,40
=2l Gl (ol ) (S590sid ol
ool 5l alols (| S 5l alols sl ] ols asls



0o dslos sLagys ol s SO slaayy
el e g adgs 8 ee > ol Al
5 Pl S oy aas (S
) Olosbwazene Gl ol 5o 0ols &5 slo 853 e

3 e il

49°0'0"E

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

(il o gy iy a0 a3l e
5 9=t a5 )15 4 (AHP) (il e alede Julos 3,
5 OB 53 Olee o bty @555 5 (>ob 3250
So9le—z L 3,50 slwosls s, o plaaste
Gl g Lo asli an 20059 L caalol jo 00,8

50°0'0"E

3220'0"N

(550 e} iy b

Value
mm High : /NYEVY

B Low : Cuyrerva

[/
¥
‘
3°00°N

49°0'0"E.

S50°0"0"E

G e F IS

[V ol gojl yo obas cogae @l 5l eslinl
Vs Shop palde wnlyd cnl o el gl
o S polde 5 YL Sl b (s enias lis
&L ookl asog s S >lgs By es a0
5 Ol s bl ((Solos oy (s cygie

Al ol esls coale b sl  Salon
099, ool wl L oai o33 slaas¥ (ol a5 5o
AL gl YT slae i b s (59 el
30 lole ciglds g LSy 59 ol Jds
5 el )5 olSu0 5l La e i o S on]
AU 51,5 5155 50 1 (e s Ban aizen
Gt JUil by las )bl o Jale 4w 5o 55000
b Sl Y Sl Joe ot o il oe

! Linear Membership Function

1P

b Ol blre Y -0-Y-Y
23 99790 (b SlLbbre (il Joe Cuz s
Ol Nle aS C(XY) SIS jlas 4Y G caalais
R AR IR R AP
LY ol ol angd o) S0t Sl jlas
(G)adil; sz, (51,5 GulS Ll 4w oS 5
L) G2 ey Jemnily dS) ey Sonnciiig B o0
3 S e polie (s p5 o (Dalayl) Sl Cawody
Gl (pl ol gandid WIS my 4 o asls
Sygme GladsSa s 4Y o glel sl Shy oelly
O 9 iy slealY jo YL polie oS 288
8 () Fomly polie 5 fidn S odaaolis
il tig b YL Do Sibled e Y
L condolaibiwl glaal¥ 51 SO p o w000 §



UlyBas g o3l j ))& oabld

RRT anly oo 5 Sl 43l 09 ddeans «niy o351 oy
S RRT*[V] Sg—i s—a (asymptotic optimality)
Gl mdiges 5l aS canl  Laoli8l 64lo paiges ooy oS!
1) oo dlpvdbgad oo iuli8l b e g 00,5 oy
Sl ol e &)l old () S [YY]aiS o age

2,05 o haled a1 o5l

s
P 49 b
o Sl <ol 5 S pldal €8
S 3R Ly 2
ol o ol o
) G405 bl plas b
Syg008 S0 03 g ! 5 Gy
of sl 4 S

i s hobs -

0 S oy > IS AL

bSsluol A S o fSa0p ) 1 el o oS
Scuul R ks 2e4RY ply lds

. (e pa b
Sosmaits EAENORES
3 (Jod Yy 05k
Yo

LI PR  yxS (\)4.'44|) O ygo A
(Vakl,
C(x,y)=0.33-G(x,y)+0.33-5(x,y)+0.33-L(X,y)

5 <8, alul ArcGIS  l53ls 5 oo jo Waools 3.8l
A oo )y ) pgas Sypeh 2l6 79

18l dgups Holai LS 50 iy yoI -F-Y
SO RRTY aidl oggy dolas oLis o pi o Sl

Path ) P ‘5}_;.)4.‘0[..‘).3 039> HO A8y w:‘-:‘.)9§-”
30 Ay e 8 (gl 4 S el (Planning

ok

by s Lyl i (ATl s

oS @bl

S35 61008 ol &) oS
oS Jase

4 28y 09 Sla o (0%

Sl didr o

RRT* o1 ;951 &5y ol :0 o

o=l aS 05l e Sl (TH) Js adgl e 0 S

F ] dcgomme g0 ol s o
(Nodes) o 5 acgazo V

J—aio 2 @ 1) o 5 a5 (Edges) o Jb acgazo E

Jolds Jomais 4y o 568! ol (1ol an T3 (iomon
tadgl sy ol ! ()
T « InitializeTree();

1 PO



L Znearest 4y y 35Sy 3 Lol oo (ymsl Sl
Sl o ez o wazr Coxdg Trew g 995 o0
Ll Xnew alads
(&lgo b oyg5 2 (o (V
if IsPathOk (X, ) then

Xnew 5 Znearest (yamt yomonsd Lias OS2
o3l dihaia )3 e ST 005 L ojlo @lge b 60,95
o=l A @ ol &8ly 50 09,00 sum o5 4 il
3 o Al 53 (o o LT 4505 o s 550
3 yedaie Al s yire g jlxe Z20 S B Z1 o8
29 asgian Gblis 5l aS ol (g ¢ priine s
FShacl Jod Bl oz 50 o 51 jgee ajo g WSS
asepp lade 22521 ( yeeee (53, B plod 6l
Corsn JLtn jobo 4y ailial S 51 205 ClxY)
B 295 9 Sl e pne Bl oddy 5
JRVIACIINWSE RPN £ 4 f W § 3 T7) IO
S5 o0 Oy yawmno g IS T oy (FalSE) s yols
((Vakl)
Se038 oS 3l (A

Z e < Near(T, Z ., [V]);
Wgd oo plolbd Tos 0 10 Znew 4 Suo35 5o )5
aile (g e 3l oolaiul Ly Near U 1) )15 (-l as
b Loy slee, Al ol il g T ogles
a3 oo alosl (Faka,
- dingy Wl bl (4
Z,.in < Chooseparent (Z ..., Z caests Zoews Xew )
adly 5 0gu oo DLl Znew W8> 0,5 (sl Zmin g
) s a 32 (2 eSS AL Znear I slo,5 Wb
Sl Ll Znew a
a0 )S gy ()

T « InsertNode(Z,,, Zye» T);

ol a9 0gd 0 a8l T o jo a4y Znew Sy 0,5
WLQQT U"” o 4...:)& 05>‘LC 4

1P

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

.LA.;S‘SA
H(E9 %) (Il 0 )5 509381 (Y
T «InsertNode( , Z,,,, T);

LI (T) ez 0 do aiy) lese & Zinit adsl 0,5
09 0
LS 5> £, alads Zinit
w0950 ot il (Y

fori=0toi=N do
S o )5 Ay Nolass a5 05 oo 2] dil> 5,
Sy oS 5l e S saiao lis diges 2
]
tedolai (6,10 paiges (F

Z g <Sample(i);

sLad ;o Zrand Bolas abges S ad> o o0l (o
2 0lg o ol (pl 358 o0 35 Kiree 9
(glge adlaie )0 a5) il ol glad jo (glalais
oS (RS0 (L (B

Z e < Nearest(T, Z_,);

nearest
o Zrand an T &5 )0 )3 35290 0,5 (0 5S35
alold )L SO 5l oolaswl b Nearest al.ogd o
G 45 S oo Joe (el Alols Vg ano)
355 oo dpmsloe (V)akay,

(V)akl,

\/(ymnd -Y.; )2 +(Xrand —X, )2

=[Za 2]

alol Z co o oldas b o)S slas (Y)akal, ;o
dles Zrand L5 ploS 10 alold g ool oy cdiold
Zrand 4o G |y dold (s 1S S (glo 5 g g0
29 (oo Pl Znearest (lgie a5 5l

LS L ool (6,10 paiged aladi Caomw & &S > (F
roguse by culi

(X

Upews Toew )<= St€8N(Z earests Zina )

new ’ new !

)fl g o (w2 Zrand g Znearest (ysd yand £3589 o
4o &S sl 58,50 (IS (6999 45 Unenalold
)\) Xnew d_]a.é_; u.\_MJLf Aj)}_' )LA_M».} w‘ Xnew o



UlyBas g o3l j ))& oabld

o ey 39 4 (1 e g ilwib (1)
return T T« Rewire(T, Z o Zyins Zoew )3
L:j EL%:M L/)Au ’ O“:Gl?w)p):% ' io)o S5t 3l Rewire g b oo s al> 5o cnl 5o

ol il (b oatasll G o 0l o 00l lS] o @ AT ga

near?

Ecanis oh LN NG S0 T3 EVETPY IR JUNSRERE
asd)S e s Jsle 99 e e giledoe Jio s cl s Juaie &350 4 gaans S5 5 LS

i 2l sl ;a5 oS e Znewoyads asLo] |

b Sl ¥ (W 1) Ty ases e e |, Z0 0,5 Wl Rewire

e bl gy Je aboli(o et e 5 4 Zoew b ) Sl

Loo S L la sy 5l aegomme Jold yoao 005 23 Iv] S ca CS )0 yunn 4 ublS el il 3
u)yo d.J).Ja.> U’"’W ‘o; Pr 6‘).» ML: (|:1,2,,N) RRT* 5 RRT p—»—’)g—fﬂ e ust-’ u—’)-’p-eﬁ é’L’ u—"

Dpo Bl e 9 0 e G B HL23AS) ) s L e e RRT o )55 o .

08 s el T e e ] ae b jye e RRT 4o

Ivy] wss oo
|SPathOk(Zl, Zz) — Path (Zl - Zz)v C(X’ y) < Cthresh € (Xx y) True (Y‘)A.Ly‘)
false <« Lpad dpen
{Z,eTI|Z,-Z | ST} =X (F)ala,
Cost(Z;), then update parent>CostPath(Z,,,Z,)+If Cost(Z,,) (O)alal,
C=1 1
C,=2 ,2
cost(C;)=4C, =3 ,5 (#)aLa,
C, =4 15
C, =5 ,60
a5 sl g ol bl s olds alold (o ioan
D =t 3 C0SH(C)) W, G0 el Aol sl 5 0ee
E 0 Al (V) alay]
YoyVolo o o ,o- Sl sl (g5lmonly sl
’ ’ \/dspaiial: (A~ qx1)2 + (qu_qy1)2 (V)alkal,

A eolaiwl
i s (Mada) 3b (D) e JS 4z oles 5o

1PV



Ot |y (G 9 Sy B adjl)) (oo
i @lobid 5 el gilwosles jslaieas ams oo
Cogmae 2l ookl L an¥ ool polie sy
el a5 0l SIS W iy 4 saiuoil 9 (>
bV ) o5 Sl () (3S) o5 (L Sl
e sk 5 (F o)) ol s (Y () Lawsgie
s ((P)JS5) s, (sl (@ L9S) ol
Ol e 53 )l0 po e Jpo 30 JU! bshas 40
ooy gligren srob Oliblxe Y L ledwisrs
b e Jobal>pe ol 5o (M) 5 (D gar)as
e ) s sla S IS5 e e Jlas]
B2 )3 (et Sl e 03,5 dline (eglS
Q) alal) sl bt p Sla S )0 byl Jo-b

A eolatuwl

L class4

%xmo (Valal,

49°0'0"E

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

b g e -Y
5 LS ko 5l ol slaasil o isu onl o
e (@b sl RRTH o651 (g 5bmosly
5 00 a3yl aslllas 0,50 ddlaio ;o 3, JES! bglas
Sy Jolts oo ol pe 08 (o0 1 (o) 0 059
RO PCTPR J P JOS [ DN PPt S
b S blke 4Y Jali g addgi -)-Y
el (ol (63955 Olpeds (b Dbl Y
Sad @il ola s (S5 guldS asli aw by,
Ol ot ans (B3 ey ety 9 (e Sennitg B
Raster |32l 5l eolawl LArCGIS oo jo 40 au
5l glecsleSs ¢l g al 3.l Calculator
45 Al gl g ey Ojge 4 ol Y ol
bl 51 gblis 6 i b ol o] polie

32°0'0"N
i

Legend
cost [unction
s s
i -
[ e
[ 5 as
| [ESTERNSRY

e e G ks -

300N

49°0'0"E

50°0'0"E

b Ol yblro Y 1f S

1PA



UlyBas g o3l j ))& oabld

Solo o e 50 @y JUI bghs b (ormb Ol jblio a4Y (Jlbgyea ) Jgur

o Loy » Jeb 2 Jeb sy deb | ek | s dsb | e dsb | )0 behs Jeb wo,o

bs Y NS ¥ oo ¥ oo PN | B (km) s S
o YAY AOY V.58 YAYY %A8,AY
\ e \\rd & ) %-

Y - QY - QY %3++
Y V4 AN \f\td ' 10 %¥-+A)
¥ YA YAA VeV OfY %-

IN AT VP Ve 50 FAY £V FYVE %\Y Y'¥
& fa5 NN v,y \YF FOYO %VF Y
\4 Y Ye YA A-Q \YYE LISAR
A ¥ AY YAy Yy o OAYY %-,¥f
l s O FA A\ VFYa %-

1) . O - Y %9e
Y < AD i YOA AT Y00 VESA %F¥y,AQ
Y \/§ V50 Yo %1ee
¥ - f. . f nai %84,+4
10 - f 00 - f0 %1
\2 « OA « OA %1ee
1% Y FY ¥ £y %0Yes
VA . O - by %01ee
4 -2 -2 %Y+
Y. VY yAY YA %-
3| Y oY Y oY %
Y¥ Y AP . Y# £Y ) %-
Yo Y,0A Yoy VY FE FYA VY,0A gy %Yq,6A
Y$ Y00 \YAY Y \,Y O FA o0 %¢,5 A

19




S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

Solopepe JUy0 @ JUl bghas (bl 9 £9,0 b b (b Olblro a0 (Slbgy oo Y Jgur

b oles &9y dlai obl Ak
¥ oIS DS
\ Vodls Y oS
\ F ks DS
¥ F IS Yo
¥ ¥ s VoS
8 B Olesbusdzmucs (i e 0399200 5l )1
7 Oboskoazene Gl jel 03g95a 5l )1 Yodls
4 F s Yol
A Vo8 Olesbuazrucs ()l e 0399200 5l )1
q DS ¥ ols
" F s Ly
\Y Vs FoMS
Wy Lty ¥ ols
\f ¥ ls ¥ ols
\0 ¥ IS Yol
Ve Lty FoS
VY Lty DS
\A F s FoS
V4 DS DS
Y Y oS Yo
Y\ YoM Yo
vf Oleskwszene Gliw e 03995 i 1> Yol
YO Yo VoS
12 ¥ s DS

1o




UlyBas g o3l j ))& oabld

39 g 0d dler b s 4 pladl Joe sla 2l )l
sl 8 ol 090 (goleiing yes 5 aslol
“s= )8 ey Oyse aaldl o ISl el e i8S

S8
39 & ilwoslay g oo oSl looudiss —)-Y-Y

052550 s3lmosly Jsl o5 b oy o sl
A aeles s delsl jo a4 coul

169939 sesls (

5 aslllas odguzme jye ol calinns (GLaS oy a5
FBod &g wate g loe blai Glaitue uw
S )0 Gy jlome o3game (lsreay g ol (5,15
Ol ogde ay0 5 a8 S A )0 o yeSl )0 gl
ooli_l 350 2y B 1o xes Sl ble 4Y S,
slayhs 4 bayye ST Jols Y (pl 285 )l)3
Olomedn 9 Sl ey Cendin B g 5o )
b 38,515 4 o )05l (sl (6999 o0l

i )95 sl el (Y

S0 aiged 5SS lsre 4 RRT* o2, )65l
S S9elS m il esd Al el
it e @ (2S00 S 5 (25 B S
a2y b et oSl byl g cnl o el
Sl gt a anlllas 9550 ailaie gl S
VY

Bolay LLE sloes 16,18 ymdiges bl Slaxs (A
ol Al a8 ,S L s alaki £ oo bl oy
il ailate LUl io Cawg 4 4z b oo
B b gl e 8L 4 blas olows il58l ags )3
ol 5 1) (Slewlone 4 pa Lol S (oo S8 5L
.MOGA

Aol e 4y (55 > o5 T (5,5 68 oIl (&
A3 s B8 s Jlge 05 93 (e jlone

! Sample Points
2 Step Size

11

o 5yt JUES! bghast (sl yomns o)) Jpir ilas
t ol 45T 008 e A0 O Ay (65105 0,500

Ve pSlas aS ol o topo9 ] jlows (61 o ()
) oyl 8 sy sla WIS o o] g 5l sy
(o) Ve i

FoUVe o aS ol iopos] B oo (V
Lol 00 @8ly sz s3game 4o o] Job 5l oo o
U S ol s thawgio (Sosl b (6l juonno (Y
Syl 18 Jas s eogamae yo oyl s 5l a0 £
L5 5+ i o (sl e 05 o0t b (618 o (F
oo ably ylas ) odgama ;o la] Job 5l a0 A
]

A3l G 45 (o e 510 LU (6L aano (B
GA)o,lo )18 Jlas )y sla oS o oyl Job oo

(J..o)o Voo
Sy < (G d Sy 2l s L

G s asd O VFDFAANTNDY - VNV YEYE
‘k)_'w‘ 6LQ).»_M..A A o Y&M ‘L)_‘”‘ )La_.w.:
A wd )o) ’chVc\Y‘c\?s\V&\/\s\ﬂ 6L@).:\_M~c 9
st i Y b o 55 sy ala e b
80l s g ol ,las 0oguze j0 (gowo,0 Vet
L sle jmo Laid bl slo jne (no 5l e o
039d %0 4 (Gdmo,d Voo ol d SV jas 0,leds
L cpsSals e b sidus,S bl RRT* piy o5
g Sl Hlal g b n (el e Sl
RRT* s 5451 ~Y—¥

st U ol RRT w5 Sl (55 mosln cogr



S sl anpe polie (xSl iaipp (nlko
et I
oSile &5 ployis ] Cess @ e Jsb
S el G5 ek Wl el
s 3595 5
Ol Sy axls (nl iz Hlee Syl
ol e Job )3 S G pd s 9 SSTy
5 e (SIS oaiasolis Sl las Sl
O iliee b oliee 0 (SSL Sl o9
Gr Jusl bshs lp olul Sl 5l e
Sgdise A Fowilio
Sl Soe (solgiiy e 4z ST pmo Jobo @
bshs >k o Lol adl S92 90 e 5l 5 SYsb
3 i Coetl ps (gl 5 6)lk (3 JU]
» o obSn Eble 5l e sl Jsb (alsS
slols 4 e Wlgee wbsS sladsb
N
Job b 2 o & o e 25,1 bl 00l
Lo plosl o)ble mhaw 5 s )luly 4 azgs b asly
Sy2ge Comdy 4 Cond el g 55k (slo e
Mg o lwlid
te 581 g 3bw ooly 3 ol gl -Y-Y
S3lwosly 5l ol @l Jolox g il 4 (i 0l
bybad je 3l sliwly ,3 RRT* o2 ,5l
Slbliw ao¥ sl plaflos 35lop oo 52 JUis!
3l Slacgamme camo yLis 45 00 Jlgiul ool
9 Sl Smnin B g (B3 ey el Jolt oy las
Laslas cnl 5 (230 Sany olol 2 0l sl e
Ao bl
o i ojled g ji0 0jled je L) e o
035 2a 10 1 e ol dsyo A Lo a5 4yl Lo
b e RRT® (02,6 ST Ly suzee w5 13 jlas
I A P PR IR SR [ U RPRTRS.
NS adboe SYL 5lnk 5 oS s
9 99290 yrms Jobo duslio 5l Jol> (glabes logas

1P

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

Hln S o e gl (nl )0 358 oo 48T
sl G b e oyl Gl s aelats e ¥e e L
S RSslr 5 e glad o0 S S5 G Jols
s loplS s plool Sl w38l
2 b Lzl ploj gy 0 GlPl 4 e S8
23S A yoe Sl (See Sy sl slapls a5 >
098 sl bl L wlge 51 380L
el ol (Salnn g9z gl (g
PPN || I IS LA - PR W S SIS
500, 5 plulid )iz 0, a0, 8 (53
Sy9 e (553l Sz g Dl lly 05 jolateas
G YO« glads (gl (pl jo 000 oo I3 colatul
Sl 5 Laogs o515 L cenlizie a5 0l 428 ,5 Jlas o
s9bme slaosS (Sl OISl (rizren il oo adlate
sloaiss slon!l 5l ails g 00,5 )8 pg3) 0> ;o
D9l o8 Aty o (e
Slbol 0 e (55laasl e 5o (53lwil glad (o
ase alS 5 o) LSl sgngy Baa b dyu oS
o=l Sl e Ve el 3B e plol e JS
A ab S s S ke ol it bl dl e
l2o, 5 Joo g 090 e slaml jo kaid g5luib b
Sl ol 51 AT @S Djge S0 sl
S (oo (6 S gl Slasloe anza lidl g 2o
SOl yamno (2L 5,1 (F
e L 3leig s duslie 5 (1)) Holatedy
13,5 513 (wyp 0yg0 GlS (el dix g2 ge
b Slbbe ¥ b b poue 1ylas WM 20395
3O g B yga> do,d g Nad osly Glhgien
02l l oS aulre Hlas s sla WS
SPGB 4z &S Gadee plis
Sk G sl @l g o)l 13 sy

! Neighborhood Radius
2 Rewire Radius



UlyBas g o3l j ))& oabld

aS ap5 o Ol s Gl S e b (20,0 YY)
S Gl 00 (6 ymne (523 4y g0 RRT* 2y oSl
Bblis 5l g oyls jI, 38 lavgie Jlas b gblie o iy
sloml 4 ot alys oo a5 S oo ol Hlas
Sl 5 0S 25250 e & Cumd 500l (6 e
Lo o)l o (! oSt 5 laan e 2alS

e Jlasl

= b sl (50 o sl L odd dgy e
Gy= JLES! e 45 w00 o LS jloged () il
#1023 Job il (e ol i 29250
seb 4o RRT* (20,6501 b odel s 40 0005 yans
o3ld ol S 1) b WS cpl 10 o Job (6 puSoii>
(1) bawgio oz NS j0 1) i Job (92 50 5

Wsnse oo MRRTF 2, SIL s

'}-_\ .
1.4
YA VO
s
n TFe
g -
% OV

“ « o

D6

| ks

ot RRZRE
I LAY IH"_\“‘
s O s

(o 0 ylosds yrumno) RRT* 030 59501 b 00 dioty panno 9 99290 o oy yhas (WS &9 595 dung Lo 1Y JSL&

@ladaxdo B jsbany oz e sl wojlo o
9 oSSy S amje 0id (il
QL.M@J o u,...mLS Q—.’.‘ REW Yy 4_§‘)| |) LS)—’ui“"
Jloia! Joday a asley oo 095 Al 4 (S
Sldes 5 5,055 (ST sladnza Ghals Guizes

il aelylS 5, Jas! byl

1w

oy e Sl 5 (52 Sls dlie a4y (A) IS5
Olyie d jao 4ty (Sie 3510 o0 1o e
3 b Sy (S s il sl sl
Ol 59 S (o e e Jsbo 50 (b Db
RRT™ )95l 51 Joolo (sleiiiny s syl
Gyl e pal (ol 45wl (558 ke (Sl
b (Ple 58 658 5l B s Sl s 5L
Olie a5 a5 Lre Bl ol (o ul 3 0gdle L]
AFia |y pe Jo b 5o Sy Ologs 5 (SosSTy



S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

W o920 yumeo BRRT 0,95l b yuuo |

Yeeoo
YAsos
7N
VFoes
(1 20
Yosos
Avos
[0
Foos
Yoor

VFFav,)

Ve OvEY

4RI

o Gl yf

(00 0 )louds yuunne) RRT*(oks o501 b 0ul dontt ymnno 9 99290 yrmno jlino Byl g (1Slao 1A S

y9—=e sl a4 ol el cwl 00,8 Ol ] el o
5 ol anpe b bl jload ange e Job it
Ol el o 3l jo jph> azgs LB SalS
Sl e 4 o pon 6l a3l el o
g ol glaanse ) o Jlil fal8 5 ol

g 50 (IS

calizee Glalad Jobo jo anje ol uss a5 (V) USSS o
L awolio ;0 RRT* 12,9501 L ool caws 45 o
4 1l Bl 090 kx5 BB ek 4 09290 jons
Sl el a8 e 4y T IS 4k 5o oSl Lo
3y oad HEBES, G e Jsbo 50 4uje @jeS
04D 39250 o O A5 Ay i Jydd Sllwg

sy s dsb 5o age Ol s

faees ,

RRT™ tadar jon I 55 a5 Sl ks

fevan . .

e

1P



UlyBas g o3l j ))& oabld

4 jsbolea (b (nl b (GegkSYYAY wax sone
3 e Job 4y Sy gl Gl S G
9 &S anze ) cal losgs 5 (6 iy Coen
aezn 3l i Yoo 3y JUi] bl (sl

el o] 4yl el

49°0'0"E

) ooleiin joe 5 99290 jamo Coxdge (Vo) S5
A2 o sl Sl bl 4 4 cos
3l Al anas s g g0 0daline 4T (s len
9 Baas g 0 Clasl YU ks sl WS L >y
G5 Easly ks ) 5 5 oS a5

50°0"0"E

32"0.'0"N

32°0°0"N

50°0'0"E

b Olyblie Y ) Connd (Gl po 9 99290y Cardgo 1)+ IS0

A VYN SIHY s DS 0 e e g ASlD
oeolS can 3l T Sl ooly ol33l as s TF)
A LYEY 5h o s OLS jo jea> WS i
3P Sl o i, S SUle Sy (£YO#
Eti8 59 ol Syt ol il 3 3l
S e (5B )3 o oSl Cuidge oaimd LAS (S
285 sl 35250 s ) S F el g 5k
5 e bl 51 3k Sl s alS 4 Sl
e Gy JUl byl (5l glaan o Jolis

Dy

1O

S Juil s 95 (ol yene (1 RRT (o )50l
e 4 Lo o gulis B8 i j0 0l ab S e
e @S B ()3 9 9008 )l a0 )led

gl n (o) g L 0)led
ol 9oz e (V) USCS ladee Jloged Billas
&9 50 st 556 99 RRTH o3 )50l (sl 21 5]
A o0 LIS S92 g0 prae &y S Gl Sla WS
Gblie ;5 (Jsb (arass s 99 5l Soged vz 2
Lol caslarlas (¥ o) (glapodlS) ylas o 2aS cslo
bwgio lat b (ol o 6 les o651



W 5250 o

[dw 53

- <« 1t &~ o A < > o -

71 DI ()

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

B RRT* (1359501 b ysno

£,Y).

% T T
Yo

A NS

(Vo s yrumno) RRT* s 5951 L 00l dione) yuaans § 992 90 yoand (ot s (oS &2 595 o Lo 11 S0

ol G50 Oyl @ el e Jsb j0 4 e
SL sls G281y LIS i o L5 & RRT
05,5 wal ) a4 pe Sl plp jo ) st olk
3 e Jobo LS LIS )0 mlss ol el
Lo pdS )3 jod Gl g oz sla S
& oo 43 53 0,98l (Sl oaamo Las S

sl 09250 s & S S laS0S g 5l

Hle Bl g Sl ag e mlas (V) Ui

s L ool Aty yrens 9 S92 90 s G 430
WDl o oanlie aS job les 00 oo yLii |, RRT*
Sy o diz o (S ol 4 Wax s
PO MVAYATY) o 0 04 290 jo o d 5 S
o ledan e lee Bl cpuzen (VAYYTONY Llas
SAYAYOA) cwl a8l ol S oo s
28 i £ 1eSs Ko a5 (O FYVEYY Llas

| W 59250 yuuno .RRT*M‘;sﬂ‘QW|

YAMYF,D

ARAMS

AR

NAYAY

el

oo GBIyl

(Vo Lot yuan) RRT™ oty 55501 by 00l At yrommno § 99250 yund jlaro 1yl g (pailno VY S

1%



UlyBas g o3l j ))& oabld

b oo Cawd Il g ol Jln (a4 VO axkd
i RRT 5,50 45 el 1 St 3390 0
3l slodas s a5 ams aloil glaiss 4l ol s
2 0= 8 GBS 5 4 20T (g )0 s
g panS Bblie 4 Gorw; Slp (8 e o5 J1>
LR )0 5 0 go a2 1) (65 (S Ol s

S oo Lai 1y (YL a5

Gl Sladad Job jo auie Ol s (VW)UK
osalis 45 )obolos 0pd oo (Lt ) 18 yuns
ol B sloaiy 3o L il 53 09250 sane 058 oo
gdbiee YU aize b (o850 o)l s g 00 ST
2948l talS o8 4 lean e FY aslad 5l
(Jlie 5o i) oo b Jlews polie 4 s slol
L bl glogis jo az SIRRTY s e

3 e Ll el dzlge a i j0 (6 s Sblugs

Spmae e gl gd el ol i

Ta

-
-
o

RRT* fedom s Job o a5 O i

o

Y

e g

Y0 T Yo i

-
o

o=l Grag LSYY YA oo e g 5iegl S VY)Y
G e diiled RRTH 2 1931 a8 wo co oyl gl
JUESI U PV BTN [P ARV TR P PP LR E RV I
5 =2 sleaize Wl oo g 009 Pt 5 Job
s il S, G JUl by b s oS

1PV

) solebion prae g 99290 yae SuaBge (VF) JSC0
B2 oo il o Sl bl S a0y 4 co s
Sl Al a0 s 5 o0 cadline a5 job ylen
o Bues 5 usS Ol I YU jhs sla oS b >l
Jsb (eizmen 3,5 )13 bwgie Sz b la S
Sgge ) Cowl JoS 39290 pas | Moz e



49°0'0"E
L

S0 Slelbl (5,9lad |Lawdigo — ole oy i

1EoF july @ g Lot @ > jaw Jlw

50°0'0"E
L

£

o

o Legend

& | oreab Ol blio a0¥

Value

B s e s
.
[
[ EBES
| EBEER
g ot
— 25290 yes

32°00"N

49°0'0"E

b Ol yble Y 4y Connd (g0l o § 992 90 o Crdgo VP Sl

&9 9 4 e Sl ge (ks L |
Wz b s a5 0l Hlis ez sla WS 4 je
3Bl Sy 5 910,55 0 s (Sl 5 LS
s 8 g boacy 1, Uil byl (s dycnna]
S92 90y 3 sative jobdn aiad oo ShalS
I s 423 Jlone Gl 5 eSin o o ot
V-OYESO o FYASY as ITYIY VA 5 VEEVSLY
W 0,lod 04> 90 juans 4O Cpizred (S8l ialS
SVOFAYY 4 VEEVEYY s \AYYED 51 olie o]
A2 oo las bl (pl oS lay Jrals YYOAY . 0A
oealS 5o alilgs e golpiing 0,59, 3l colaiul oS
a5 JLisl by las (g5l 5 6, slaajn
S A5 G s cbo adgl anie 5l e Ygens
2 YL g pdndllasl () ol (ol Cape aiS
boan¥ Glu)jgran (Bl 5 ae s nlp
Ll oduzmn Ban 1l Gy yas 4 5L 9 0 )bl
e 515803 Sy 58 ala iz JL> o
5 S > ol wile e el 4 o ol Cols
CBs A wad  Swly 5 cs o g5l gl

e Ailgi co Lol jo Uas 4565 2 . 63g,9 (slools

1A

1§ oS 4z - F
RRT* 25501 5 5 54 o ols s ol tagsy
algi o (GIS) S ledbl asbilw LS 5o
G JUE! bshs aiy by sln S50 6050,
s yelts s Sl e il o gholis 5o
S Slagtyy B Bl iy (553 ee
553 (ol Lene Slyieas |y s Jobo Baes a5
Job 2 odle pe anpa 5825 (nl 30 WS o
2 il (b SLbLe Y elol e
sl oLE RRT* 42, oS0l a5 sl )] 51 Sl ks
Ao )0 g Jht p (gl e Blas b ol e
0 gl (lsreay o alll UG asl YL g5k
S o S50 j5h 8o )8 o o)leds e
sl S oo 0 VY)Y 4 as 0 YYA L0 L) YL
o bwgie plas WOLS o j9da (Jlie j3 9 2L
0ylads yuws y3 puizred 0,5 oy iol3dl a0 YO O
FaseS VA & kS VEYP 5| s oo wcdn
Yo jl Sl S50 9> 0o g 8L alS
las ralS as 0 YOF a5 as, FEY 51 D)



UlyBas g o3l j ))& oabld

oladl ¢ 18 (slajlne (40538) izmen L il
Wl o (5400 p0 0 Dl g aSl yliebsl Co LB

5 =ly sl s S pue—ai a1 oad 4l Jas
IS W TR WS iR UL

[1] N. Mohammadi and M. Chabok, "Multi-
objective routing of power transmission
lines based on environmental, accessibility,
and economic criteria (Case study: Sari
County),"”  Sepehr:  Scientific-Research
Quarterly of Geographical Information,
vol. 27, no. 108, pp. 183-196, 2019

(Persin). doi: 10.22131/sepehr.2019.34629

[2] A. Kargar and F. Rezaei, "AHP
incorporation and fuzzy inference system
for power transmission route finding (Case
study: Kahak County),” Geography and
Environmental Planning, vol. 26, no. 1, pp.

157-166, 2015 (Persian).
doi: 10.22108/gep.2015.18715GEP

A. Rastegar, A. Mansourian, M. Taleai, D.
Yari, and S. Beheshtifar, "Power
transmission lines routing using the NSGA-
Il algorithm,” lranian Journal of Remote
Sensing and GIS, vol. 6, no. 4, pp. 1-12,
2014 (Persian).

S. Salehi-Vaziri and A. Almodarresi,
"Optimal routing of power transmission
lines using fuzzy logic and hierarchical
analysis model in Yazd Regional Electricity
Company based on the new routing
guidelines of Tavanir Company: Case study
of Tiaf-Mohammadabad line,” GIS and
Remote Sensing Applications in Planning,
vol. 35, no. 10, pp. 107-128, 2019
(Persian).

W. P. J. Pemarathne and T. G. I. Fernando,
“Multi-objective ant colony algorithm for
electrical wire routing,” International
Journal of Swarm Intelligence, vol. 5, no. 1,
pp. 97-135, 2020, doi:
10.1504.2020.106411

[6] S. Chakravorty, K. S. Sherpa, and A. Ray,

[3]

[4]

[5]

19

WCle 5o S9d At 8 Sl e Sl 4y
05,550 oS 5 5l san | lidss [0 54 o olgiin
Slopi,e I L Geile (5:50k sl bs, L RRT
ploosl il 5 Sy il wile g, 0053
Jos (=lKen Cepns g 25U 00l oolal ol )3

&l
“Optimal  power  distribution nalis
planning and nalisis using Q-GIS and soft
computing,” International Journal of
Decision Support System Technology, vol.
12, no. 1, pp. 70-83, 2020. doi:
10.4018/1JDSST.2020010104

V. M. Gongalves, E. M. B. Bolonhez, G. E.
M. Campos, and L. H. Sathler,
"Transmission line routing optimization
using rapid random trees," Electric Power
Systems Research, vol. 194, p. 107096,
2021. doi: 10.1016/j.epsr.2021.107096

S. Ayazi and A. Askarzadeh, "Finding
optimal path of feeder routing problem in
power distribution network by an efficient
and new methodology,” International
Transactions on Electrical Energy Systems,
vol. 31, no. 12, p. 13196, 2021. doi:
10.1002/2050-7038.13196

A. Bosisio, A. Berizzi, M. Merlo, A. Morotti,
and G. lannarelli, "A GIS-Based Approach
for Primary Substations Siting and Timing
Based on Voronoi Diagram and Particle
Swarm Optimization Method," Applied
Sciences, vol. 12, no. 12, p. 6008, 2022.
doi: 10.3390/app12126008

[10] Y. Qin, Z. Li, J. Ding, F. Zhao, and M.
Meng, "Automatic optimization model of
transmission line based on GIS and genetic
algorithm,” Array, vol. 17, p. 100266,
2023. doi: 10.1016/j.array.2022.100266

[11] Nan, G., Liu, Z., Du, H., Zhu, W., & Xu, S.
(2023). Transmission Line-Planning
Method Based on Adaptive Resolution Grid
and Improved Dijkstra Algorithm. Sensors,
23(13), 6214. doi:10.3390/s23136214

[12] F. C. Jong and M. M. Ahmed, "Power line
routing design by GIS-driven fuzzy

[7]

(8]

(9]



traveling salesman problem-binary integer
programming for green energy
integration,” Applied Energy, vol. 374, p.
124092, 2024. doi:
10.1016/j.apenergy.2024.124092

[13] Cao, Y., Zheng, X., Gu, Q., Hu, L., Geng,
Y., Zhu, X., Chen, J., Peng, L., & Han, Y.
(2024). A  Comparation Study of
Transmission Line Routing Based on A*
and RRT Algorithms. Journal of Computer
Science Research, 6(3), 10-16.
doi:10.30564/jcsr.v6i3.6714

[14] Wang, B., Hua, C., Luo, H., Suo, B., & Zu,
G. (2024). Research on transmission line
path planning model based on TFN - AHP
and ACO. IET Generation, Transmission &
Distribution, 18(13), 2373-2381.
https://doi.org/10.1049/gtd2.13208

[15] Yang, F.; Wang, P.; Zhang, R.; Xing, S.;
Wang, Z.; Li, M.; Fang, Q. A*~Ant Colony
Optimization Algorithm for Multi-Branch
Wire Harness Layout Planning. Electronics
2024, 13, 529. https://doi.org/
10.3390/electronics13030529

[16] S. Nazari, "The economic role of oil and its
effects on the city of Masjed Soleyman,”
Sepehr: Geographical Information
Quarterly, vol. 21, no. 81, pp. 35-37,
Spring 2012 (Persian).

[17] Z. Zargani and H. Alamizadeh, "Landslide
susceptibility zoning and geological impact
assessment in the Masjed Soleyman basin
using GIS," presented at the 17th National

Conference  on Management  and
Humanities Research in Iran, Tehran, 2024
(Persian).

[18] S. Mosavi, Z. Savari, A. Cherchi, and B.
Samani, "Seismotectonic  deterministic
analysis of the southern Masjed Soleyman
fault,” presented at the 11th National
Specialized Conference on Geology of
Payame Noor University and the 21st
Conference of the Geological Society of
Iran, Qom, 2018 (Persian).

1€0

S0 wielbl (gglasd (Suwigo — (ole o s

1FoF juls @ pguw o jlaids @ P> juw Jlw

[19] A. Barati Nia and A. Pak, "Investigation of
collapse settlement of Masjed Soleyman
dam shell due to rainfall," presented at the
3rd National Conference on Geotechnical
Engineering of Iran, Tehran, 2018
(Persian).

[20] M. Rajabi, S. Roostaei, and S. Mataee,
"Assessment of land subsidence time series
in  Kermanshah Plain using InSAR
methods," Physical Geography Research,
vol. 55, no. 1, pp. 19-37, 2023 (Persian).
d0i:10.22059/jphgr.2023.354497.1007744

[21] S. Baharvand, A. Firoozfar, and S. Soori,
"ldentification of fault lineaments and
earthquake hazard zoning using remote
sensing and GIS: A case study of
Rumeshkan County, Lorestan Province,"
Geography and Environmental Planning,
vol. 34, no. 2, pp. 1-16, 2023 (Persian).
d0i:10.22108/gep.2022.132279.1484

[22] Z. Wu, Z. Meng, W. Zhao, and Z. Wu,
"Fast-RRT: A RRT-based optimal path
finding method," Applied Sciences, vol. 11,
no. 24, p. 11777, 2021. doi:
10.3390/app112411777

[23] Y. Guo, X. Liu, X. Liu, Y. Yang, and W.
Zhang, "FC-RRT*: An Improved Path
Planning Algorithm for UAV in 3D
Complex Environment," ISPRS
International Journal of Geo-Information,
vol. 11, no. 2, p. 112, 2022. doi:
10.3390/ijgi11020112.MDPI.



Journal of Geospatial Information Technology
Vol.13, No.3, Autumn 2025

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

Optimized Routing of Power Transmission Lines Using Geographic
Information Systems (GIS) and Artificial Intelligence Algorithms
(RRT%*): A Case Study of Masjed Soleyman County

Fatemeh Ghazalizadeh !, Mostafa Kabolizadeh %", Seyed Sajedin Mousavi *

1- M.Sc. Student, RS and GIS Department, Earth Sciences Faculty, Shahid Chamran University of Ahvaz, Ahvaz, Iran.
2- Associate Professor, RS and GIS Department, Earth Sciences Faculty, Shahid Chamran University of Ahvaz, Ahvaz, Iran.
3- Assistant Professor, Geology Department, Earth Sciences Faculty, Shahid Chamran University of Ahvaz, Ahvaz, Iran.

Abstract
The optimal routing design of the power transmission lines holds significant importance, primarily to reduce

the construction and maintenance costs while enhancing stability against natural hazards. Given its high
density of earthquake occurrences, landslide potential, and the severity of land subsidence, Masjed Soleyman
County is considered a high-risk area for establishing power transmission networks. In this research, a hybrid
approach, leveraging the Geographic Information System (GIS) and the RRT* Artificial Intelligence algorithm,
was developed for optimal route identification. A composite spatial layer, incorporating three key indicators—
earthquake occurrence density, land subsidence severity, and landslide potential—was created for hazard
assessment. These indicators were combined using equal weights to generate the final natural hazards layer.
By overlaying the existing power transmission lines onto this layer, the high-risk routes were identified.
Specifically, Routes Zero and Seven were found to traverse over 80% of their total length within high-risk
zones, so it was necessary to select new routes for them using the RRT* algorithm. The results indicated that
the routes proposed by the algorithm significantly avoided high-risk areas and presented a more uniform
distribution of risk classes. For instance, the mean and standard deviation of the cost for the existing route
(number zero) were 14497.07 and 12713.79 respectively, which were reduced to 6216.07 and 10536.65 in the
new route. Similarly, for the existing route (number seven), these values decreased from 18124.51 and
14474.27 to 11548.23 and 12530.58. These findings demonstrate a reduction in the overall risk level and an
increase in the stability of the new routes compared to the existing ones. In summary, the findings suggest that
the combination of GIS and the RRT* algorithm is an effective tool for designing more sustainable and
economical routes in areas with high natural hazards, offering a practical approach for power transmission

network planning under similar conditions.

Key words : RRT* Algorithm, Routing, Power Transmission Lines, GIS.

Correspondence Address: Department of Remote Sensing and GIS, Shahid Chamran University of Ahvaz, Ahvaz, Iran.
Tel: : +98 6133339338
Email : m.kabolizade@scu.ac.ir



	6.pdf (p.1-24)
	6-En.pdf (p.25)

