
NWHFC SML ICA PCA
K NN
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Muller& Zaum,2005,PP.143-148

Lin& Nevatia,1998,pp.101-121

1- Dilation

2- Closing
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Sohn& Dowman, 2001,pp.345-355)

Lefevre &weber, 2007,pp.1-5)

Persson & et al, 2005)

HSV

 HSV

1- Hue Saturation Value

(Sirmacek & Unsalan, 2008,pp.1-5)

  (Gevers&Smeulders,2000)

Canny

Benediktsson&et al,2003) 

2- Digital Terrain Model
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DTM

DTM

(Weibel&Heller,1993)

DSM

DTM

DTM  (Li&et al, 2010) DSM

nDSM

nDSM

(Maas&Vasselman,1999,pp.153-163)

(Weidner&Forstner,1995)

DSM DTM

(Maas&Vass

elman,1999,pp.153-163)

Rieger&et al,1999)

1- Digital Surface Model

2- normalized Digital Surface Model

(Zhan&et al,2002) 

Rottensteiner&Briese,2002

nDSM (,P.295)

(Kraus&Pfeifer, 1998,pp,193- 203)

(Vogtle&Steinle,2003)

(Fuchs,1998)

DTM  “convex-concave hull”

DTM DSM nDSM
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.  (Vosselman& et al,pp.1-6)

(

(Hebel& Stilla,2008,pp.105-110) DTM

RANSAC

(Niemeyer  &et al,2010,pp.263-268))

Niemeyer&et al,2013,pp.139-142

1- Random sample consensus

(Moussa&El-Sheimy,2012)

NDVI

(Mumtaz&Mooneg,2008)

(Zhoa&You,2012)

(Grigillo&Kanjir,2012)

DTM

nDSM

DTM

. (Wei&et al,2012,pp.323-328)

NDVI

2- Normalized Difference Vegetation Index

3- Hough Transform
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AdaBoost

HH

1- Adaptive Boosting

WorldView-2

TerraSAR-X

WorldView-2

 TerraSAR-X

LiDAR

WorldView-2

 WorldView-2

 WorldView-2

( Wikipedia,2014)
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IMU GPS

TerraSAR-X

TerraSAR-X

 SRTM  SIR-C/X-SAR SAR

 SAR

X

%

L1B HH

1- Global Position System
2- Inertial Measurement Unit

3- Synthetic Aperture Radar
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K-NN

      

SML NWHFC

1-Noise Whitened Harsanyi–Farrand–Chang

2- Second Moment Linear

3- Principal Component Analysis

4- Independent Component Analysis

5- k-Nearest Neighbors
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(Maaten,2002)

SML NWHFC

(Hasanlou &Samad Zadegan,2012 )

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

WorldView-2(WorldView-2,” 2014, p. -2”)

RVIWorldView-2(Jordan, 1969)

NDVI
WorldView-2

 Kriegler, Malila, Nalepka, &)

(Richardson, 1969

GNDVI

WorldView-2(Kriegler et al., 1969)

1- Intrinsic Dimension

SAVIWorldView-2(Richardson & Everitt, 1992)

MSAVI1
WorldView-2

 Qi, Chehbouni, Huete, Kerr,)

(& Sorooshian, 1994

MSAVI2
WorldView-2(Qi et al., 1994)

Y

YIQ
WorldView-2(Gonzalez & Woods, 2007)

 I

YIQ
WorldView-2(Gonzalez & Woods, 2007)

Q

YIQ

WorldView-2(Gonzalez & Woods, 2007)

H

HSI
WorldView-2(Gonzalez & Woods, 2007)

S

HSI
WorldView-2(Gonzalez & Woods, 2007)

I

HSI
WorldView-2(Gonzalez & Woods, 2007)

Y

YCbCr
WorldView-2(Gonzalez & Woods, 2007)

Cb

YCbCr
WorldView-2(Gonzalez & Woods, 2007)

Cr

YCbCr
WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)
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WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

WorldView-2(Gonzalez & Woods, 2007)

LiDAR( )

LiDAR( )

LiDAR( )

LiDAR( )

nDSMLiDAR(.Vozikis, n.d)

nDSMLiDAR(.Vozikis, n.d)

NDILiDAR(.Vozikis, n.d)

SlopeLiDAR(Li, Zhu, & Gold, 2010)

SlopeLiDAR(Li et al., 2010)

Aspect
LiDAR(Li et al., 2010)

LiDAR(Li et al., 2010)

LiDAR(Li et al., 2010)

RoughnessLiDAR(Li et al., 2010)

RoughnessLiDAR(Li et al., 2010)

RoughnessLiDAR(Li et al., 2010)

Variance

LiDAR(Li et al., 2010)

Variance

LiDAR(Li et al., 2010)

Laplacian
LiDAR(Li et al., 2010)

Smoothness
LiDAR(Li et al., 2010)

TerraSAR-X(Lee & Pottier, 2009)

TerraSAR-X(Lee & Pottier, 2009)

TerraSAR-X(Lee & Pottier, 2009)

TerraSAR-X(Lee & Pottier, 2009)

TerraSAR-X(Lee & Pottier, 2009)

TerraSAR-X(Lee & Pottier, 2009)
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NWHFC

Neyman-Pearso n

1- noise-whitened HFC

2- Harsanyi–Farrand–Chang

3- End members

Schwarz

 Neyman-Pearson

4- False alarm probability
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HFC

1- Residual based estimation

2- Nearest neighbor difference

3- Linear regression model-based prediction

HFC

NWHFC

 PCA

4- Noise-adjust PCA
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 SML

HFC ،(Bajorsk,2011)

NWHFC

SML

1- Second moment linear

SML

 ICA
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SML NWHFC

(Hasanlou& Samad Zadegan,2012)

1- Information Content
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ICA  PCA

SML

NWHFCSMLIntrinsic Dimension

3218

2517

3010

2710

Feature Number
 Dimension

Reduction

 Intrinsic

Dimension

38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55PCA
SML

3,4,7,8,9,10,11,12,13,15,16,17,19,20,23,29,30,31ICA

24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53, 54,55PCA
NWHFC

3,4,6,7,8,9,10,11,12,13,15,16,17,18,19,20,22,23,24,25,26,29,30,31,32,33,41,43,45,47,52,53ICA

Feature Number
 Dimension

Reduction

 Intrinsic

Dimension
39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55PCA

SML
1, 2, 5, 6, 7, 9,10,12,15,19,22,24,26,27,30,34,35ICA

31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55PCA
NWHFC

1,2,5,6,7,9,10,12,15,16,17,18,19,21,22,23,24,25,26,27,30,31,34,35,36ICA

Feature Number
 Dimension

Reduction

 Intrinsic

Dimension

46,47,48,49,50,51,52,53,54,55PCA
SML

2,4,5,6,9,10,14,23,37,42ICA

26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55PCA
NWHFC

2,4,5,6,7,8,9,10,12,13,14,19,20,22,23,25,26,28,29,30,31,34,35,37,38,42,44,45,49,53ICA
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 NWHFC

 ICA  PCA

ICA PCA

Feature Number
Dimension

Reduction

Intrinsic

Dimension

46,47,48,49,50,51,52,53,54,55 PCA
SML

2,4,5,6,9,10,14,23,37,42 ICA

26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55 PCA
NWHFC

2,4,5,6,7,8,9,10,12,13,14,19,20,22,23,25,26,28,29,30,31,34,35,37,38,42,44,45,49,53 ICA

  KNN 

Time (Sec) Kappa Index (%) Overall Accuracy (%) Dimension Reduction Intrinsic Dimension

PCA
SML

ICA

PCA
NWHFC

ICA

KNN

Time (Sec) Kappa Index (%) Overall Accuracy (%) Dimension Reduction Intrinsic Dimension

PCA
SML

ICA

PCA
NWHFC

ICA

KNN

Time (Sec) Kappa Index (%) Overall Accuracy (%) Dimension Reduction Intrinsic Dimension

PCA
SML

ICA

PCA
NWHFC

ICA

KNN

Time (Sec) Kappa Index (%) Overall Accuracy (%) Dimension Reduction Intrinsic Dimension

PCA
SML

ICA

PCA
NWHFC

ICA
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KNN

KNN

KNN

KNN

Archive of SID

www.SID.ir

http://www.sid.ir


 K-NN

30%

100%

K=1)K-NN

 WolrdView-2

 TerraSAR-X

SML

 NWHFC

ICA PCA

PCA

 % %

PCA

SML %

NWHFC

PCA

%

NWHFC % SML

PCA

%

NWHFC % SML

 NWHFC PCA
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