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- Zizyphus spina chrisiti
- Astragalus sp.

- Centurea spp.

- Echinops sp

- Convolvulus spp

O wN -



WA Oliwe) 5 b ¥ o)lad Avu?rﬁ&:swuuua,svv

S e Ul e I S Ojpeh LS be Wosls
5 038 LS WS aw ,o slaosld e ol il (o) 3L,z L UC-D slaosls 5l zags cpl o
5 Oy JlBles 5o LS Ade ple oles 4 SL- Olesbe ()l 4y oad agd 5o 8090k 5 50,8 s
Sy Olaize plyie 4 g g ol Glabs aik oboss VA &b 3 )by 3l solatdl ofg adlate
Cdises U5 5l an eolatwl  edw ladiges o ol 00l oolatil i 0,90 ddlaie 31 VYAV
09 Al Ve g LS S Al YT sl 4 sadeusle Ol 85y 2 it el alozl 3l p iy Slilos
i)l o weps ¥rog ganarl o ol weps V- @ oy 4 b JeSy ojll g g remsly anls 5 Jleel
Al oolatwl ganda b 5l ol il oo A o el VY g Cas A

Woold w310y g (50310 y iy SlAiged (oo ) CanxSly Al g
oolizal L UCD Llso polas swiin oo Il &5 by QB sy & Sy Sanlly sladiges
GoaiE B8, ey JyuS bl e, S Y il [VA] (T aoys 00 50 asye S rlaws o
REIPU NERVACIEY 7. DI V- PSSOV SR K W bomyeyie Veoxde ol b (6,l80 s oM B o
3,50 DGPS L _tilsy sy JyuS blas b e QUL S OVS TORSOOT I D LI
Silige polas nl sam al>po 15 28,5 15 owyp S ol (ooled S ya o (Y JS8) b il

2 bl BB eslaYe gl iS5 2l ks L osS

TTTSA

085 LL sls 9 LS laziz )0 sladisS slaiges (gie Condly 4t -V S

1- DGPS



VO OL\SKar 5 sbidy 5 g ems

):U|traCam-D L}:'Jjb &‘}A @}5) j_}L.éJ Lglﬁ@u xR

gy ol eslatul Lol ool By cadss sladigas
5 ik Sl TTogels g Mhesile ke
bl g oMol b o camy Lo WS (6 0y SUSs
oaslie g lage b Sy dcgezxe iz
2l ik S35 Gl g s)lel Sluogas
Sbdiges p il daail 9o a4 59" Shy slad

LYF] as Gl gy pae IS ,o

oy S bkl g uib wlus ) s (2bj)l
Gainb 6l 2 el il

GBI Gul gloog S cganail a5l LS
by iz Ojpod 8L BIUT 51 Jol> Sb ke
ST 51 ol sl sloog,S 51 oploms A ciS
Gy el ab was U3l Jds 4 cdl
5l el ol bl ol 51 aas Gl suaib
g 0laz, o ple 3l sdeliwmsds (Sl g,lkl a3l
Vieaglhe jasls o> risen ol ol slas ) oo
SoSile 5 Lasls (Lol gbal Gl oy
A Al 0o ) oo g ol slo s Lo 5l ol

Sllez 09,5 Jold gail 05,5 mu (IS Heba
ompbe Sl Jeols xSl il Lz 0,5 (Lol
&b Lz 09,5 UC-D Lol wib Jlez 9, 5 ol
Sb ol 65y » oS oo b Sl Jols (2 Sle
olyap 4 UCD Lol wily gz 05,5 UC-D Lol
s PCL Lol sloadlse 4y 51 Jol> Jol Wil
Jols caily 4w 05,5 5 SAVI o NDVI cla_asLs
Sle s SAVI asls Lol ¥ sl Juls OIF
OIF (ot b o il olas) oo usile 51 Jol>
s ol

oSS (guiyadinb (Lot 55!
ng}'}!l&u alold ,,.';.1,,5.!! Q]

13-.Jeffries-Matusita

14- Transformed Divergence
15-.Feature Space

16- Optimum Index Factor (OIF)
17- Mahalanobis Distance (MD)
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1- Principal Components Analysis (PCA)
2- Texture Analysis

3- Gray Level Co-Occurrence Matrix (GLCM)
4 - Data Range

5- Entropy

6 - Skewness

7- Gry Level Occurrence Matrix (GLOM)
8- Homogeneity

9- Contrast

10- Dissimilarity

11- Second Moment

12- Correlation
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5-.Random Forest (RF)
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1- Maximum Likelihood (ML)

2- Multi- Layer Perceptron (MLP)
3- Teraining Iteration

4- Support Vector Machine (SVM)
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1- Majority
2- Erorr Matrix
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Abstract

The present research was carried out with the aim of identification and separation of zizyphus
spina christi and Astragalus sp. species as well as providing a distribution map of the mentioned
species using UltraCam-D digital images in a part of the mountainous Bushehr province. Different
techniques of enhancement were applied including Texture Analysis, Principal Component
Analysis (PCA) and ratio of the bands. Five band groups were selected including main bands, band
set obtained from image texture analysis, main bands along with indices and the first obtained band
from PCA and a collection of the best bands obtained from OIF. The training samples were
produced through field method. Then, 70% of the samples were applied for various classifier pixel-
based algorithms including, Mahalanobis Distance classification, Maximum Likelihood
classification, Neural Net Classification, Support Vector Machine (SVM) and Random Forest
classification. Verification of the results was carried out using 30% of actual ground samples.
Results of assesment of images classified by various algorithm showed that the maximum overall
accuracy (85.69%) and kappa coefficient (0.72) in separating the three classes of zizyphus spina
christi, Astragalus sp. and soil from the other mixed vegetation cover are for classification by
Mahalanobis Distance Classification algorithm applied on group of four main band, PC1, NDVI
and SAVI. In general, the results of classification by pixel-based method represent proper efficiency
of UltraCam-D digital data for identification and separation of desert regions species particularly
zizyphus spina christi from Astragalus sp and shrub species.

Keyword: Parametric and non-parametric algorithms; Remote Sensing; Semi-arid forests;
Vegetation Indices.
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