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2 Multi-resolution (Multi Scale)

* Compactness

* Smoothness

% Scale Parameter

¢ Local Variance

" Estimation of Scale Parameter

® Rate of Change- Local Variance

Fe) 3l 5 (aoys B0 B YP (yy (Soll) gt
oo i) sl iad e 55 (ao0 O
0 b VY Olathe j sddgondil pgal
Sz adeb ez o (el S cB 0 AL )
DGPS jl solat ol b 8olal &jg0ds o) Cosdly

(F SKs) ol el (GS15 o RTK GNSS)

626900 627100 627300

4

3730200 3730400
L H
3730400

T
3730200

3730000
L

T
3730000

3729800
L
T
3729800

3729600
L
3729600

Healthy

1-25% Infected

26-50% Infected
= >51% Infected

3729400
H
T
3729400

T T T T T
626900 627100 627300

ol B Aib oz )0 (e CuaBly CoeBge T IS
Lwgio (ae,o YO U Y Cng(;ojﬂ)mfufoyi
(22,0 OV 5l yi) ob; g (o0 00 BYF (o Sogl)

Ll & 05— Lo & Lo ‘_5‘)_3

Jeffries-Matusita, 5ol 5| —oudeas 4 Sges
o= yo .o eolaiwl Transformed Divergence

Amls i &y may A LS (5]
5 oo VU io fu el ol olocl gl o
09 lie (glimedy il F S5 ¥ dde &y 4z
yobaeds 1090 cawliol (glireds Gl eS olacl 4
slael Gagim pl jo .l ganaids aiyli8 a4 099
S SISE e 9 VA LV 5l odwlcawsa
O S RIS (s g ol B g (e

ol 00gs @l g 0L (Sogdl b bl



wtsle b ST 5l eolawl L Worldview?2 & lsals pgas (ganail

o

B e R
55 dakad LS25 g YA elide pol> Gubou
orlede 5 B)ly gl Glyieds pljee 2350 26 0
Sloedn o) 9 LB, U5 glwlas gl O)
Al ool Laseis cowlin gedr O jsody Wy xaw
ol b2y 5 oy gl 530 SS9 ) Jgoz)
A B339 e WV 2 slanil Oliogas
ooy ) 50,8 ysle 5 je,8 ad ey ey olaaily
nankad Bl)) 5 (LS Gy 5 e 35T

A ooly yewwlie

el plesl g ol b oy baimo lis couds
as ‘) @L@wlﬁm L: Ll Q‘}’LS“ o..\.u;é )‘Qﬁ.o.) )
5 5 S>gS wlakd pleal ylao; o ] ROC-LV
ol SIS jeba oz mhw (o Glalad ]SS
O mmlio ool ools Las T ISKS 0 oS 4 len
FO XYY casdlae ool jo Olehad gl p b wlis
5 10 AY QY AT AD YA VY £ 0A DY FY

o 09y AR¥A
o—! o (Lackner and Conway, 2008) sl
3 bl olyan |55 28 lakad el poablides

ESP - Estimation of Scale Parameter
[—=— Local Variance —0— Rate of Change
U AR IR RRRRR RRR AT o0 e i
12 + : 5
L Fa
g "t : g - S
E O E e e g .......................................... .......... L 3 c::
.2; Cl R == SV S ......................................... .......... Lo %
S 8 f g : ks
7 f Etcooc : . L 1
6+ 5 5 0
5 1 : i i : i | ; ; i
10 20 30 40 50 60 70 80 90 100
Scale
pgad (Godnkad o digy wlids doe s 5l ROC-LV bl -F s
)lg g Wy gl ;8 pgad (Gaiankd lp wlidie 9 K& (bl -V g
TR e Awb o Yl sab o dwb Fub Yk Yal o Vb
SO b g
<10 <\ I\ \ Y Y Y Y \ \ olg
0\ I¥ va \ i \ ¥ ¥ \ ) &l

Y J.A).‘)usoLc A b o) )o)susoLa ARV ‘).o).‘) ad# ab ‘)4)5 FARRY ,) ARy o ¥ b “sg" Y &b ‘L5L>L"" BERY

! Sublevel and Subobject
Z Superlevel and Superobject



0 FOA L FFO Ao A TAD (s oF

8 Lo (i Jlo ool pl SISz el o) ) Ko dlxe

d—ul® A 3959 gl ondeslisul s Sig
Gowaib
ol gzl poal guiaskas jl
oip b sla Sy Sl lgier Al zolan
29 abe b ganaib ¢l olabs (L
oolaiwl (2o 00 Dygods (6,50l uiile g ;93]
el 2alS gl a8 cal S5 Ll oS
sla S il g ot ;i e by Sy pled oy
So b polie hawgie) Mean ygzen o5 5
(askad o 31 sla JuSey b olie 5l Wil
el plas ol polie lawgie) Brightness
(s o 515 sl oSy il ol
slas Jas) Hue Saturation Intensity (HIS)
(S-S sls asl ) NDVI 4 EVI (5,
Ao Cowdashd o L35 suc) Asymmetry
Brightness/ Maximum difference «( s>
(S5 5 LS by pani 25 S g)
Z95 99 O DB iSlas) Maximum difference
ashd ;o L&) Roundness 4 (Lol b A 5l b

1\ 4 oolax )| (Cla S G S i

.(Huete et al. 2002; Eckert, 2012)

&l

O oS, n b o)ly g ully maw ;o pgal goiaakd -0 JSo

'Olib ol yoaluda

oo oyl e il ealede Joe 5l skaie
Slib sauaib 8 30 g pois a5 Coul dieigild
o 1y lazel rp peS 4 oS Colas ggmua |
§ oA S e 05l g ganaib b
plls sloal (oolS e g alS 2ds sslulax
slaoas b oo}_ﬂ LSLJM_;L: Cp—Zed g 009” )‘
Sl Colpealids &hgoa 8 S Sillae Sglaie
3 2lS Slakad gilulas Wy mdaw jo 0l oy pa5
Tl onaib Ly wo)ly o j0 9 (aLS 1
8 pdy el plis e

— @ Non-vegetation

. @ Shadow
=r Vegetation
O Grass
=@ Trees
. Healthy
—@ infected
O 1-25% Infected
O 26-50% Infected
@ >51% Infected

Slid ol peadade -7 IS

! Class Hierarchy



wtsle b ST 5l eolawl L Worldview?2 & lsals pgas (ganail fov

C el .cel gunadl o colatwl 550 sl S5g

gl ygia> 83lrl (6 7S ool gelaw 0 WS (o0 IO
.(Dibike et al. 2001) waws |, oloil caxdss

(RF) solas JSizr i 551

Sba sy (ridmse i Bolas S o ol
JLw ;o Breiman vy a5 ol pgad gonail
a—o glaIBagging og, as—wgs Ly g Voo )
, Bagging L 1 ol wsgles (Breiman, 2003)
S ol sl ol slas F5s Slies!
Pl LS a5 ol S ot S
Sygedn |y La (S 5l slasgeme loct) olaidl
S3laslan b bbes o slasy oS o Ol dolas
e i Ly ol Llas &5 L5 waly LS
Slsesl | Jsay dolas -S> .(Jin, 2012)
el S )3 p0 adgi sl (Bolal degerna
S e ad ) e goa il
.(Zhou, 2012)

ol e olulis g ool Baa oS x|

oles 0wl ol G s g Wl 5l 04T
2 e anail gl eadoslanul glag )5Sl
35 el s ooz G5k 5l bl &)l aw
oy sibelaz G Wl mhaw 2l 4 3l
9 ol slaadlse 5l Bk 5l ais G LS by
S o8 b b S ogge &Y (lsiea PCA oy
&l abiwl o> laicas NDVI g gy goadls
A ookl alS ide 5l ale g e aels
3l eeaiady gandaal A idl Coxo ng‘.i)')‘ &l
il A il ez sl Geey Cosdly Al YIY
A oolaul ayads g awgie oS Syl sl (ol
o slaes g K C ooue lode s—dod ool jo
O LY slaelaiod awsline oo slacl Ojg04

olacl g K syl e T U Y slael £ pll )l cp>

b (sl 5!

K 0,93 i 555 s (goiva il (61,
N3 ile w5 KNND aploes (5 S0
"(RF) olas J Ko ot ys5)! 5 (SVM) oLy
Ol eolatwl

(KNN) 4 Luod o 5503 5 K o2 595!
b Cald laly dlaes 00 5005 b,
loaskd (Soo5 093 o0 syl aibes sloasks
oo slad o Ll o Aol Al (wlul
gomaib go ol o ably 005 5 o090
(K) (madrio dlawd opo o |y co iSTas 1) gladls
dxlad 4y 0)lo a3 5 )50 dxhad Jo> polas sl dskad 5l
yobao K jlade sl gl aies oo Cod Jope
Js> o 4l plaS jpa> a5 098 0 (aTine oS S
b a aald Colyd o .cunl gsd Jagome dxlad

SVM) (sl 510 2 (ol o2 595!
Py el gloaib laiiy oy gle eile
= 3l 50 (o il dmdopl b slolgale g
L asao pl Alold o, 5l jetaie aiiS o los
Gloo )5 o ccul 8, b o Ladigel o 7 SG03
5ySkae cleay; RBF' £, SVM (5,50 5l Lo
=55 ol 0 09 e oolainl 00 puS jgbbay g
s e s | enles sols G Lt LISl
Saws K 5 /g Jolae L el )b 8518l Jpone jsboa

! K Nearest Neighbor

2 Support Vector Machine
*Random Forest

* Radial Basis Function

> Thematic layer



oy

FOA L FFO dio VTAD liae; oF 6l oiid Jho o)l SIS ezl o) JSi Ao

Il Lagomdids oy s RF o0 )50l o Ve v e
(Y Jgaz) wssls

L RF 020,680l a4 bgyyo Loz Jgazr ¥ Joaz o

5 g oadde s pleie 4 Ve eSS0 sl

s o

Ommission sl PR N P —

LS g eaSady o Lommission gllas

el o |

Slacss el Cg VB0 e g Veee BDee Ve e
slacel Bl a6l el jo .0l gy &350
Coro ;0 imlifl K0 aS 285 Ojgo o> U
dae du bosw Coro op i KNN g) 5o

Gimadnb oy Selie SVM (s 55 s K

o slaws galb 31 50 9 90 € pel)lb 4 bgsye

LS oy S oo el Sk wiess)
VRN INNEY AN Y K KNN
<JAY O INARARS A\ C SVM
ARIA ay/ayay Veoo S0 olasy RF

ol sbd Sy JS Zo L ol gaisdal e b Sy cns :UJS Cono

ola Sl sanai b

Ao Ve co ol b Bolay Ko 0,68 s Jaa -V Jgux

5 s Sosll lgie (Sogll o8 (Soll ol o]
YVIYY VoY VY Y 2110V Wl
YF/AY Y/ \ar av)-5 Y5 oS (Sl
Yo/04 VoY A¥/FY YIVA Y/$) Lsgie Syl
YY/IYY ar/a¥ a1 YIF) 3L (Fosll

Yoo Voo B B Yoo Js

2,5 g oS adgs coxo LOMMISSION slas OMMIssion glas aws o -F Joo

2,5 Cos PRVEL RV AU Commission Ommission DS
AY/AY N/oY FINY AYY ol
/0¥ ay/-# a/fs £I1a¥ o5 (Segll
av/fy av/fy ZI0A ZIOA Lgie Sl
ar/af ar/af $I-8 $l-8 sl Syl

(el o0 ganaib Koo gl WS 552 (Jg el s g0 (IS 4 bgy e cusdly 10 a5 olo JuSy aus,0) Ommission glas
(sl 00 gomails (IS ] 952 Jg eans Ha30 550 (oM 4 bogspe coadly j0 a5 o Sy as,0) Commission sl
5 (M S Gl Sy £gomm0 ) B giinb groms SlaJuSy S | )l o

(sins Canslly A28 5 o5 (I S5 ) by yo (sl Sy g0l Como) ToniiS s S

! User Accuracy
2 Producer’s Accuracy



wtsle b ST 5l eolawl L Worldview?2 & lsals pgas (ganail fof

)18 952y ddlate (Bpd g g 0y Jled (3,0
20 ST oy Cl ate i 45y bles
A 6 ST ZU A conl olaciend

6269.00 ) 6271 I00

201y 00901 g Wl 3blie gonaid V IS

s jo u’fojﬂ s Sl o AR o

3729{500 37301}00 3730200 3730400

3729600

3729400

3730400

3730200

3730000

=
o0
a
=
Legend
_§ w Healthy
Q 1-25% Infected
- ™ 26-50% Infected
m >51% Infected
s Grass
>4
A = Ground
[
0 = Shadow

T T T
626900 627100

Vooo Sy olaw g Bolal S o )6 L ol ganaab o -V S

g sadoln] dsd Cov sl liedl cpl ol
9 Olered)) Sl g Hlows (oo Djg00 9 )8
i bl e ganaelad (WYY )
A5l e g (Laossy p oladad e 580 Lkl
(il S0 Gl LS ankad jo (olaisl) coppie
slass, (YU et al., 2006) ool oLy, ot
Sliize g savaahd mls obj)l ilise
—,,» Hoover (1996) 4 Zhang (1996) 5o
e o235 Ghsy (iR Olaebl Lol anl 0us
opaabd go o Ao (plpls sl o

S5 B3I L slojlgale pgad Giagl cnl )

o oS G SESE Bl g cn V) (5 e,
S cwlie SS&5 | Joa Pansharpening
@l Seily 55 55) (i mumal il (eioren
Gonadnb Cua was dl)l ganail ol oleds
oS LowT)ons solial aglys o S5 5| yp
3 Jolo SLalad Al s s b s i il
o=l e eaiolul slas ol jlawl (gassaslad
sl doless Aol o nail dls e o Al e



00 FOA L FFO dio VTAD liae; oF 6l oiid Jho o)l SIS ezl o) JSi Ao

ele slapi oSl a4 (2,08 g0 Ll (B
S Stz Ojgodn |; Gunailb Coo 50k
odbooliiwl la Shg au azgr Lol il
Hue Intensity (HIS) Brightness Mean : s>xen
g odly mhw 9o o ;o NDVI 4 EVI Saturation
,o Brightness/Max.diff 4 Asymmetry .,
&5lg e 4o Roundness o Max.diff 5 Wiy e
Gong and Sasagawa, 2005;) o eola .l
Skewness 555 90 3l oo (ECkert, 2012
3o waxLs) border index g (Leush o (Nsz)
oolas elydl Ldsan aS al eolaswl 5 (Slalad
B> gaaib Wy, 5l e ganaib Cos
A
Lo oSl G daglie )5 gl (=l )9
o Lo RF (RF 4 SVM (KNN) cu_ioolaz_ul
Sladsy o .anbly (6 i Coro W, AY/AY
il ps > o Nitzeet al. (2012)
S50 e o3l 5l eolainl b (g5,5laS &Y gae
5 obad Jz 5 oty b Gedle oo
<— 4> Rodriguez-Galiano et al. (2012)
oyl 5l eola ol Ly ol (6 )L sunasls
3,10 (g i Lo (ol Kz o oSl el
g 53 sl Gl by gy Sllasil fdsay a5
Llas Jouzr a4 az s bV Jouzr) Conl (6 5 proad
L (8 5 pll el & 3late s 0 ot
Jsoez) closls &, 0l Sosll slls lakas o
ddhio Hliz o i cdedas el (S a5 (Y
Goaalad 93,5 4 LaS 1y O S b 3eio0
sl 8,k sla ol ol gl a0l
o olakd o ;5 Commission s Ommission
Slakad )3 2)LS g ea Syl Covo g 009 Yl
aS (¥ Jgoz) cwl 009,20 0l §°9ﬂ sl
g als b STl ool wl LSl aas yLis

5 o3>0 an 03gll gl (agsis 1o RF oy 6l

e 9 5l ASCy) 5K w9y apleS aipdy
ESP .(Baatz and Schape, 1999) o_il ouss 4,
clin lwbid (LSl (ol sz o651 5o
15 4S5 WS e ol 4l 1, gamaxksd o lo_yeliie
oy el 00 00l is O 5 ¥ gla IS
S Gloaskd adsi sl b wlie (p ol
O)ly gl ;3 0) 5 VA ulidie 59 (sodar Oj50
A azg b S8 5 el calpe g al Sl ol
ol des sl s Ll sl Slaogas
bl ;5 5l Blise slvosyay SSE o cganaska
45 amd e LSl jade a5 g Cal poes Sl
il (S Db ssgase 3 1) 5SS ik
Sal i glp &)l mlaw Giod (nl o S
Lol J5eis gl &z )0 25 65 s 9
g gl y3 &5 (120 26 mhaw o o ganadl
sl s o i plodl Wog ol las (s 3l
s Locl Goos (et 5o oolitl Jdoas ) il cppas
A 23053 5 e (ojg BT inbsy g RIS b
e Gty = NS b ez g b el A
el ol s )3 sl ppsal Gloy ,o j93ge
A Wl oo pugal 3 (SO0 5 SOyl g0
O (oS b S SS len slaad L
05 oas Lt 5 phatel Slasd §I oo 5 yigs olabad
sl g0 4 cle yon 4y (Benz et al., 2004)
50975 Al 0o 65,5 @ 4y b (S0, SO
o 58 o ik 3 5 S (S0,05 ol
oY () Jgaz) 0 o0ld (6 ity o Bl
&slwastiwl gl eas el NDVI eg 550
PS5 g 5l dle g e il 6l cenlie
5 Jsl sleadlye Lol sams )l (6 Somlin (gonasks
230,55 ol 6)...,[_’ Sd—gd=kad ;o PCA pg0
o olslyy onles gLmosls 5l oslitasl b 5 ks
A0 0 Lo os olsail ashad S yo alags

g olml Pl ganail
9 i g (b ceulio sla Sy Sl



wtsle b ST 5l eolawl L Worldview?2 & lsals pgas (ganail for

RN} SRV Y,V I VIS AR VISP ISP g PP
) sl (FaS s At L LSl (o
poloai ;| solaxwl L (Quercus brantii Lindl.)
O oyl ! K> Aster L1B 4 Rapideye slolgals

FOV-FFY (F)

)JJL) AYAA ‘Lr"*’55l5 L.@)J.w 9 )L-Q_w (S E
gLoranhus sp Sos Il o jo oldles slacy>
50 @l bl sla J K 1o o Lo ipme s

Ol g

w2 Y88 ol w5 oolyl ol lasl ¢ g0 )

=5 o ol olylal (@] jods YAV bl Jg eyl yilae

sl 55,50 Allgid (oo )S a8 49 0 s 2l
2 55 (Sl Gl e s AYAR
Sele Dlidos (@l plinl S5 plee Lok slaJSix

AAY-AYA 1) A ! 0 5 Lo ISim clslis

Baatz, M., and A. Schape, 1999. Object-
oriented and multi-scale image analysis in
semantic network, in Proc. of 2nd Int.
symposium on operalization of remote sensing,
Ensched, ITC, 148-157.

Benz, U.C., P. Hofmann, G. Willhauck, I.
Lingenfelder, and M. Heynen, 2004. Multi-
resolution, object-oriented fuzzy analysis of
remote sensing data for GIS-ready information,
Photogrammetry and Remote Sensing, 58: 239-58.

Breiman, L., 2003. Manual for setting up,
using, and understanding random forest,
Remote sensing journal, 4: 23-41.

Dibike, Y.B., S. Velickov, D.P., Solomatine,
and M. Abbott, 2001. Model induction with
support vector machines: introduction and
applications, Journal of Computing in Civil
Engineering, 15(3): 208-216.

Dietterich, T.G., 1998. Approximate Statistical
Tests for Comparing Supervised Classification
Learning Algorithms, Neural Computation, 10
(7), 1895-1923.

el u,u;‘) LngJf.;_?
L il Heurich et al. (2010) 4> 51
S eSS glwlis b b SCuST 3l oolai!
P )‘3_’>u5_'> o)_&.?- o> )_’l = Ql_’é_i-)o
Sl 6518 g as ol | (Ips typographus)
5ol Ly poglas 5l osliiad b (V¥AY) paeds 2506
4o .L:j_Lg OL’;:S-).) 05..\.&“& A ‘05 t_gali,: S
dine) )0 (BBt gl eiST s S a1 w5y
slojlsale poai &b 5l ISlaas Glals oluls
ol 428 5300 O a0 g bl ool olpl e
ol 0,84 pamie  £9id) ipgh (pl @S 9,00l
G5 ol glaatdly L 05d o Slaiien (nlpls
ol LssLi.o S8 G,a8 b pglad )l eolaiwl b g
3 g;ml.«u slaosls 5l oolaiul e g clin (o)
L o ype obS ol ganaids 4 Cond ey Soadly
4o QT L o)l a0 g 49.[{.;6.;3 S5 eolaiul
D¢ pladl sogll sla Ko Koo b w5 dilaie IS

&lw

(game ol g ()lns> LS plad s iy
Tl SaSid w pade i oLl (o AT
S &, U gl lsale gl 5l oslitl b i
Coads JKox 159,50 aslllae Quickbird ob; Sl
LN el psto 5 JSiz Slinios (5,5 G

AVE-109

oLy pBB o 5 (6 0leS (gole wjam o oizme s
el bely iz, JaSies slade ow,p YA
iy 8 Gl oyg,55 s o (Q. brantii Lindl)

XEY-YOV :(M ol pl s g Sz olabss

‘s'l_sl.' Ol o jigy0 ol u>_Lc ol S| e
ey SadisS a5 ATAY (e dblad 5 LSS
sle J 5o ol (& (hsy 4 (098, 2lsp pglai b
(9= Olmez ) LS |52 15090 anlllas) ol pl Jlos

VY-SY (1) ¥ ol GIS 5 490 51 iomin


http://www.magiran.com/magtoc.asp?mgID=3500&Number=46&Appendix=0&lanf=Fa

fOV FOA L FFO dio VTAD liae; oF 6l oiid Jho o)l SIS ezl o) JSi Ao

Dragut, L., D. Tiede, and S.R. Levick, 2010.
ESP: a tool to estimate scale parameter for
multiresolution  image  segmentation  of
remotely sensed data, International Journal of
Geographical Information Science, 24: 859-71.

Eckert, S., 2012. Improved Forest Biomass and
Carbon Estimations Using Texture Measures
from WorldView-2 Satellite Data, Remote
Sensing, 4: 810-829.

Gairola, S.S., and D. Rocchini, 2013. High-
resolution satellite remote sensing: a new
frontier for biodiversity exploration in Indian
Himalayan forests, International Journal of
Remote Sensing, 34(6): 2156-218.

Gebauer, R., D., Volatik, and J. Urban, 2012,
Quercus pubescens and its hemipara site
Loranthus europaeus: nutrient dynamics of
leaves and twigs, Acta Physiologiae
Plantarum Journal, 34(5): 1801-1809.

Gong, P., and T. Sasagawa, 2005. Integrated
shadow removal based on photogrammetry and
image analysis, International Journal of
Remote Sensing, 26(18): 3911-3929.

Heurich, M.T., T. Ochs, T. Andresen, and T.
Schneider, 2010. Obiject-orientated image
analysis for the semi-automatic detection of
dead trees following a spruce bark beetle (Ips
typographus) outbreak, Forest Research,
129:313-324.

Hoover, A., 1996. An experimental comparison
range image segmentation algorithms, IEEE
Transactions on Pattern Analysis and Machine
Intelligence, 18(7): 673-689.

Huang, G.B., Q.Y. Zhu, and C.K. Siew, 2006.
Extreme Learning Machine: Theory and
Applications, Neurocomputing, 70 (3): 489-
501.

Huete, K., T. Didan E.P. Miura, X. Rodriguez,
L. Gao, and G. Ferreira, 2002. Overview of the
radiometric and biophysical performance of
the MODIS vegetation indices, Remote
Sensing of Environment, 83: 195-213.

Jin, J., 2012. A Random forest based method
for urban land cover classification using
LIiDAR data and aerial imagery, Remote
Sensing of Environment, 81: 190-211.

Kumbasli, M., V. Beskardes, E. Makineci, E.
Ozdemi, E. Yilmaz, H. Zengin, and O. Sevgi,
2011. Hosts and distribution of yellow
mistletoe  (Loranthus  europaeus  Jacq.
(Loranthaceae)) on Northern Strandjas Oak
Forests-Turkey, Scientific Research and
Essays, 6(14): 2970-2975.

Lackner, M., and T.M. Conway, 2008.
Determining land-use information from land
cover through an object-oriented classification
of IKONOS imagery, Canadian Journal of
Remote Sensing, 34 (2): 77-92.

Nitze, 1., U. Schulthess, and H. Asche, 2012.
Comparison of machine learning algorithms
Random Forest, Artificial Neural Network and
Support  Vector Machine to Maximum
Likelihood for supervised crop type
classification, In Proceedings of the 4th
GEOBIA, 35-40.

Rodriguez-Galiano, V.F., B. Ghimire, J. Rogan,
M. Chica-Olmo, and J.P. Rigol-Sanchez, 2012.
An assessment of the effectiveness of a random
forest classifier for land-cover classification,
Journal of Photogrammetry and Remote
Sensing, 67: 93-104.

Stumpfa, A., and N. Kerlea, 2011. Object-
oriented mapping of ilandslides using random
forests, Remote Sensing of Environment,
115(10): 2564-2577.

Watson, L., and M.J. Dallwitz, 1992. onwards.
The families of flowering plants: descriptions,
illustrations, identification, and information
retrieval, Version: 8th December, 2015,
DEscription Language for TAxonomym,
564pp.

Yu, Q., P. Gong, N. Clinton, G. Biging, M.
Kelly, and D. Schirokauer, 2006. Object-Based
detailed vegetation classification with air born
high spatial resolution remote sensing imagery,
Photogrammetric Engineering & Remote
Sensing, 72(7): 799-811

Zhang, Y., 1996. A Survey on evaluation
methods for image segmentation, Pattern
Recognition, 29(8): 1334-1346.

Zhou, Z.H., 2012. In Ensemble methods:
foundations and algorithms. Chapman and
Hall/CRC Press, 236 pp.


http://link.springer.com/search?facet-author=%22Roman+Gebauer%22
http://link.springer.com/search?facet-author=%22Daniel+Vola%C5%99%C3%ADk%22
http://link.springer.com/search?facet-author=%22Josef+Urban%22
http://link.springer.com/journal/11738
http://link.springer.com/journal/11738
http://link.springer.com/journal/11738/34/5/page/1

Iranian Journal of Forest, VVol. 8, No. 4, Winter 2017 458

Classification of worldview 2 satellite image by using object-based technique to
identifying the infection of Zagros forests by Loranthus europaeus

B. Sohrabi Saraj*, S. Babaei Kafaki?", H. Kiadaliri®, and R. Akhavan®

Ph.D of forestry, Department of Forestry, Science and Research Branch, Islamic Azad University, Tehran, I. R. Iran
2pssistant Prof., Department of Forestry, Science and Research Branch, Islamic Azad University, Tehran, I. R. Iran
3Associate research, Research Institute of Forests and Rangelands, Agricultural Research Education and Extension

Organization (AREEO), Tehran, I. R. Iran

(Received: 15 January 2016; Accepted: 13 August 2016)

Abstract

Yellow mistletoe (Loranthus europaeus) species is a semi-parasitic plant threatening the
Zagros forests, hence idendification of infectious areas are important for its control and
management. For this purpose, a forest patch ca 37 ha with different intensities of yellow
mistletoe was selected in llam province. In order to classify the yellow mistletoe, worldview 2
satellite image dated November 14, 2010 was used. After radiometric and geometric
corrections, the image was segmented by NDVI and PCA as thematic layers with different
band weights and 29 scale parameter. Different algorithms such as K Nearest Neighbor (with
different K parameter), Support Vector Machine (with different C parameter), and Random
Forest (with different number of trees) based on object-based approach with 18 spectral and
shape features were then compared by using 312 ground truth points. The overal accuracy for
K Nearest Neighbor, Support Vector Machine and Random Forest algorithm were obtained
85.1%, 87.4% and 92.9%, respectively for infection classifaication into four categoreis (non,
low, mediom and severe infections). Random Forest algorithm with 1000 trees was the best
one in indentifying the various intensities of infections. It is concluded that identification of
yellow mistletoe in Zagros by using worldview 2-satellite image and object-based
classification is possible.

Keywords: Ilam, Loranthus europaeus, Object-based Classification, Random Forest,
Worldview 2.
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