Sz dnwgi g g (oo - (sele dolilad
(1T25) YAV F amio F o)l ¥ ol

éﬂlmg‘,qot&J:MﬁGeoEye-l 5‘0‘_,.&\»,3'_,-&3 éJJﬁﬂ‘Mﬁ)}ﬁ‘ u.il,\S
(5o Ol 5 Okl aldder] K sl bli> il 165,90 o p) T S

s Bl e i e 5 " ol Olad T 3L L,

Al o8 8 Ldg;ﬂbcuﬂjéj)}us (ajl.c JLisls Uf;;: Ul_c 2 IS (UK (6 5 (g gl )
U‘j‘i‘ LQK; LUKJ;NCLJJ&))}L:SC}LQ omb (.Jf;\?.' vjl& em‘b Lé)\.lli.l;.— ejj§ (.)L:..f...:\b—“
U‘j‘i‘ LJ\JMZ (.)\JMZ em\b céj)}u.s em‘b cg:,.....ijja.,‘m 9 L;Q.MJG CLJ‘ ejj§ (.)L:..i...!\b -Y

AV AITE 15y AV O/NY 1l b

s LS

ailaie w Ol G Samdge e > S Gl () SN LB ey B b ey

5 o A plonil GeoBye-l Slofsale iy b oy Ol & Ol alider! 5 i blis
NDVI sl jastls 5 il o sl Siles S04 L6 b ab ol olsl 5 s momss ol
oo p e VxS S S ks r%))is‘ S i)l sshea b ale SO an
Looladad b js as Ol s Cumdge 5 Obnl dolal &) sty & gaianksd e sliad 5 ool aikes
sty e 658 pnd Sl o bl e nils Ol sy jte_5le 255 L DGPS 3l eslic
kil gl Sl oS ol ol Bl Soes mld A3 o2lind g(1) 5 D) 5,05, b 53 5l
S50 S Gl o2, S Sl el ails baddsad o 1) (Sieen  SNENDVIE LYl
3 b1y g Ol s Camd e cpnd Sl o3 A0/0V IS s b s Sl sl LS el
o O3 o sl 0L D) mb gl i Ul Y e S B b uslal (555 1 ol
o Ol 3 oS sl OLE g(1) b imas iy wloas iy Sl (50 £0 Aol U Slas
SIS 281 oS e WV B 11/0 ahsls 51 68 Il s Lo g sl sime SS| shls 2 1) aloli b

AP<e/00) s g ls me gobl i ) LT

GeoEye-1 S Gubas a1 S 1 gdS slaely

Email: bagheri_gau@yahoo.com i s o 55

Y4



¥ oo,leds F ale (JKim drwgi g gl gl — sole dalilad

SSan adpen WL K s Ol s pled Coxise
S 8 Sl sl Sl sl o
ol 3 e el gl S W S
5 aReS s S Olgea 5 AL dide we
g Ol s Sledb| C\Jz:w;\ sz slaxel LG
S sbas (Shao and Reynolds, 2006) >, .
Soo p Ol S Cumdge el gla s,
S s YL S S8 ooy L sl
S Sl
J-,,»JL;T «Image Binarization) 25 (3lw b
Template ) ;S| ok 5 (Scale Analysis) .l
.(Ke and Quackenbush, 2011) xxwa (Matching
b b e b S gl 1T S ks

BE) Lhe-ki..k’:: &Lﬂlﬂ.& “ J>:.\.A S ol MLM.: )‘.J\.EA

«(Local Maximum Filtering)

Gl 63,08 Jhas (npesle 3 pd o sl o
3 eslizal b Stsen Loslos ¢ goas U1 55 S
sl (Moving  window) S = o ey S
cals glajlas U alis lie (Brunelli, 2009)
Jl (S

¢ yemms «(Normalized Cross Correlation)

okl e bl
«(Sum of Absolute Differences) ldts! llas
Sum of Squared ) <Ml Ol e § yoores
Euclidean ) JW_ATB\ Aol 5 (Differences
Cheng and Han, ) .l (s ,Se;l01 LG (Distance
o 03 S Galas o, S0 (g IS s (2016
Hunget ) 5,15 5 ;8 Ol s CU oot 5 b ge
Aal., 2012; Shafri et al., 2011; Olofsson, 2006
oS iE ey 4 (2011) O1,\SKes 5 Larsen
ciles Ll i b sla Ko 55 Ot 3T jasis
Sle ool s S S e s s,
5 kS et Wl s el lld sl
S Gy w2y S a5 e Ol 35 L gbls

Y4y

FPRYY]
cilse folge ams oty K GG Condge
el s sl K g S
S Sy IS e it K L5 S
Cool K 3 Okt s Lol oS Clasiis
¢l pr bl 31 S (Alvarez et al., 2011)

~45 yorme & diiea slabi gl S S slaesls
e 33pdome SO o eil Glacabge 1
3l v.(; (Erfanifard and Rezayan, 2014) Ltoc.a
o Ol G by o b bl
Point Pattern ) glibi S s 51 6,8
G el Ol s Casd e (g5l Aid (Analysis
5 bidp s o3 slebai (N Lo Sl eslinal Lol
a e 8 el ualgs labs Oty S s
st o35 G s Ol G 81 (S IS
g5 A &Sosba (Clyatt et al, 2016) <.l
o kS|, (Clump) slas bl Lol S S
s>y ok s> (Random) sl 5 (Dispersed)
b g 03 O e S Sl ol
e SR by S e s s Sles
ol lizis 5 JuL K =t .(Han et al., 2008) > 5%
2ol S, S @) s L) &)
Lasls 5 Lt SR S ity gl iasy
S e KOs Oty el Cambye ALE
GU £y S g @U ((Illian et al., 2008) Lo
(Probability Density Function) Jle>| &
s 3 it Jie 5 b K wl b aglis 3 8
5 b e sl S asis s (L) ) ol
Guo et al., 2013; ) cl S5 slw wlis
.(Erfanifard and Rezayan, 2014
SlodiSspdome Jolye 4wy L oaS obuilyl

ol &S Gladd 4w xes wuas 5 Ol O



L@rﬂ gs_sl.i,a 69i” O g 4y oS0 asis o GeoEye-1 6|¢)|9mu Pl (S, g 5§I| dMJm [\gﬁﬁiﬂ 6;.|)l5

slahioss S S Jow s el la
g5 5 Oks RN 5 dmtls e ST 4 Keal
ISR Ve SRRt | UV G W WeS - P
L) mb 558 eslinal (Kanl wls 5 AL Gbls
Slagpliae 53 S Slad Ghle @ s L
Erfanifard and .. 8 sledy, s S
S s S s, s « Mahdian (2012)
Ol &y Sliis K 3 4 Ol Gllas SIS
Gl aS sl olas gl El S sl b
s Safari .Lxea glas & S e 3o OL s
S =S, S s 4 (2010) O as
5 Ay oLl S KL sl K s s ol s
Ot s (28 6, il glajatls ulul o
S s 4S5l 4
B 5 oL ol Saa b sl Gl
el sla B, 5SS Ol seay SN Gl o, S
AL sl Sy g oan Oty Cuxd e sl o
akie 55 (GeoEye-1) YL K S
50l sy 4l alidsl S sdicbla-
ol mmen A el DLRE G5 s LS
Cambpe il el poan Oty S S

ol gl s G gl S

L Sy, 930
a:&a‘:)}ah‘:_’w)ﬁ:)ym

BERES OLT})J L;Li& ogej_é.a OR D)0 il
2 VR e U 4 (N O R o SN U 0
eVt oo™ ST o Y LLslas e
5 OKOJ:}.J Colew Ll a.k.icé.\j L;L“'“;'
i Of LlSa 010 45 l LlSta 000 alidax]

coo (Core zone) oSo 3 (655 0 aiwd Ol gis

Y4y

Wong-in and  oemes 3l ) C‘L" REgE
Joo Ol s CosBse ad 4 Kaewkongka (2015)
SNmer P a S Gk Sl eslatad L ss
Multl-) JNL;.EA ..L.? LS.LQA,.Z}} 9 n.LZJLAJ; J.;LE;A
2 2lss psas YV (s, » (Scale Clustering
o aS A S amed g antly LU Cilise bl
L;L.AL.Z &L:\}; cM)J Qe )‘ L}'“:’ Ceono L: AJV.ZA.:‘)‘
4 015) O,a 5 Daliman .s,ls |, Ole s
S Gl 0, L ey, 5 Ol 5 led
L b > Worldview-2 55l sale 5 slas (59, 2
Lfi':]a ..L:L: ¢ 9 EVI Jehl.:g LJ‘E}L:} )‘ oslaul
N Cmo L5080 95k Ll _L.:st Al g als
s 5 s 4 (2016) O, SKes 5 Salehi s
L;Li:.? LS)Li B (f‘ji‘ JajL Ob})) CLJ )Lgéj}
c.&l‘%\)ﬁ UltraCam-D L;aj';) ﬂ}.@g L: C}wl.i
Jiis O Cns Ol CU SRSES 3 S
G J.:JAT‘)S codlaw! S48 le'b(';i)}in
A D S (Pistachia Atlantica) <.
s 3 Ss 50l Ly el s glaa S
S olem 5 b 0506 s il ges s
ShasS ol .@\)ﬁd&?ﬂus,@y@u
)'\ ng,jjl} S bl BE LS]G‘-?NC"“‘U JJ@
5 Sir Jeos 5o O VU Sl Caslie (ilu
33 siash 058U Skl ol sy, ol
Sri 2 655 ol G S eop ot
65 ) e R s (el 05 el O
501 oo Sy ey shaiens b SlaolKiys)
Ao B s bl g b Gl
-~3) s 4 Erfanifard and Rezayan (2014)



\‘o)Lo.ia‘\“..sJ?‘Jf.z.? W}Jju@jf‘s‘..&ﬁf—sob:uuas

j‘,’.}""as A AJL:&L.G‘ \YA\ Jﬁj’é"'; V-é-' L: )'."J'.’ Yoy
390 dales EREERS J"‘ U’:"":’ﬁ A6 eslaal 340
EPRT ol ol éb RS ("lf’ .19...0} 23 s p
£ Sl Sl Ll s ojlgale ol e KSi
20U a3 e VAL il glal s 5 me sl
Bradd ‘O\'—f.o' nm LfJ 6Lﬁ.bl.: Lf‘L:L ZJ\)J}:& Ca-w‘
nm ;e 303k A4+=100 nm 56 3 OA—0\+ nm

Sl Ave—£0r nm Loy ,STL 5 AY VAL

Sl 3l Kol ol iy 83
éﬁj JAL.:J-Q?"

Gead it S (glls 5 on g o sl ol oo ot

J=ls s socsl el

;JLO S 9 do Yo U J-M alfaj::'-.s J;'—‘J

Cw ST Y b o by GeoByel &yl

y r/x\/ (;)
r—‘/ 7 /M\P* N
| 4\ u}‘i .
' SR

(1)

%\. kN 7—/ Slns

il 5—‘;\\;%{?
o o

\5\%5‘; 5 )

o — - Gl
,_/bﬁul.hern Khorasﬁn

’\ﬁ"\ ¥ s
i e Q‘ escrve
3 &

1

L

236500 237000

/z«sﬁn

3538000 3538500

3537500

=
=1
=]
~
[ae]
i
Ll

3536500

236000 236500 237000

S 5 L GeoEye-1 525

237500

238000 238500

Core Zone of Reserve

[l e gatoe
L 3 100 by 100 meter Network
238000 238500 239000

Figure 1. Study area position in Iran (a), Southern Khorasan province (b) Geo-Eyel image with 432
color composite located on boundary of study area region(c)
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Table 3. Quantitative characteristics of wild pistachio trees in study area
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Abstract

This study was carried out to investigate the ability of template matching algorithm in wild pistachio
tree position and their spatial pattern determination using GeoEye-1 images in Tage-Ahmadshahi
protected area of Southern Khorasan. After geometric correction and fusion of multi-spectral bands
with panchromatic band, three templates were generated for each band and NDVI index. For accuracy
assessment of template matching a 100 by 100 meter network (1 ha) used and 60 samples selected
randomly and the location of wild pistachio as ground truth registered using a precise DGPS device.
For spatial pattern analyzing two useful functions D(r) and g(r) were used. The result of cross
correlation showed that the generated templates based on NDVI have the highest correlation between
samples The result of template algorithm on satellite image showed that this method with 95.57
percent overall accuracy have the ability to determine tree position by suitable precision on high
resolution satellite images. The result of D(r) function showed that wild pistachio trees have nearest
neighbor maximum to 45 meter distance. Also the result of g(r) function showed that the trees have a
significant uniform dispersion up to 11 meter while between 11.5 and 17 meter have a clumped
dispersion which were statistically significant (p<0.05).
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