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\ |Kurtosis 5 |Skewness 55 |Correlation(1,1) 23 |Entropy(1,1) 3 |variogram(1,-1)| 3 |Madogram(1,1) | 55
Y |Kurtosis 3 [Entropy 3 |Correlation(1,1) 17 |Entropy(1,-1) 3 |Variogram(0,1) | 3 |Madogram(1,1) | 55
) Y |Kurtosis 3 |Entropy 3 |Correlation(0,1) 13 [Entropy(1,1) 3 |Variogram(0,1) | 3 |Madogram(1,1) | 55
f |Kurtosis 3 |Entropy 45 |Correlation(0,1) 17 |Entropy(1,1) 3 |Vvariogram(1,1) | 3 |Madogram(0,1) | 53
& |Kurtosis 3 [Mode 55 |Correlation(1,1) 19 |[Entropy(1,-1) 3 |Variogram(1,-1)| 3 |Madogram(1,1) | 55
# |Kurtosis 5 |Mean 55 |Correlation(1,1) 23 |Meanj(0,1) 55 |Variogram(1,-1)| 47 |Madogram(1,0) | 7
V' |Kurtosis 9 |Skewness 55 [Meanj(1,0) 51 |Entropy(1,0) 5 |variogram(1,-1)| 7 |Madogram(1,1) | 55
Y |Kurtosis 9 |Entropy 3 JASM(1,-1) 11 |Entropy(1,0) 5 |Variogram(0,1) | 9 |Madogram(1,1) | 55
o Y |Kurtosis 9 |Entropy 3 |ASM(1,1) 55 |Entropy(1,0) 5 |Variogram(0,1) | 7 |Madogram(1,1) | 55
f  |Kurtosis 9 |Entropy 45 |ASM(1,1) 39 |Entropy(1,0) 5 |variogram(1,1) | 7 |Madogram(0,1) | 53
& |Kurtosis 9 [Mode 55 JASM(1,-1) 11 |Entropy(1,0) 5 |Variogram(1,-1)| 7 |Madogram(1,1) | 55
# |Kurtosis 9 |Mean 55 |Contrast(1,-1) 55 |Meanj(0,1) 55 |Variogram(1,-1)| 47 [Madogram(1,0) | 7
\ |Moment4 | 43 |Entropy 7 |Meanj(1,0) 51 |Homogeneity(1,-1)| 27 |Variogram(1,-1)| 13 |Madogram(1,1) | 55
Y |Kurtosis 27 |Entropy 7 |ASM(1,1) 27 |Entropy(1,-1) 13 |Variogram(0,1) | 17 [Madogram(1,1) | 55
A Y |Kurtosis 21 |Entropy 55 |ASM(1,1) 55 |Entropy(1,1) 15 |Variogram(1,-1)| 13 |[Madogram(1,1) | 55
¥ |Moment4 3 |Entropy 45 |ASM(1,1) 39 |Entropy(1,-1) 13 |Variogram(1,1) | 21 |Madogram(0,1) | 53
0 |Kurtosis 19 |Mode 55 |ASM(1,-1) 25 |Meanj(1,-1) 55 |Variogram(1,-1)| 13 |Madogram(1,1) | 55
# |Kurtosis 19 |Mean 55 |Contrast(1,-1) 55 |Meanj(0,1) 55 |Variogram(1,-1)| 47 |Madogram(1,0) | 13
\ |Moment4 | 43 |AMomentl| 55 |Meanj(1,0) 51 |Entropy(1,1) 47 |Variogram(1,-1)| 39 |Madogram(1,1) | 55
Y |Moment4 | 53 [AMomentl| 55 |Variancej(1,1) 49 |(Entropy(1,-1) 33 |Variogram(0,1) | 35 |Madogram(1,1) | 55
\ay Y |Kurtosis 43 [AMomentl| 55 |Homogeneity(1,-1)| 55 |Entropy(1,-1) 33 |Variogram(0,1) | 35 |Madogram(1,1) | 55
¥ |Moment4 | 23 [Mode 55 |Homogeneity(0,1) | 53 |Entropy(0,1) 53 |Variogram(1,1) | 35 |Madogram(0,1) | 53
& |Kurtosis 43 |Mode 55 |Contrast(1,-1) 37 |Meanj(1,-1) 55 |Variogram(1,-1)| 39 |Madogram(1,1) | 55
# |Kurtosis 43 [Mean 55 |Contrast(1,-1) 55 |Meanj(0,1) 55 |Variogram(1,-1)| 47 |Madogram(1,1) | 41
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b 53l 48.8 | 5474 | 545 | 0 |31.43|99.75 |46.14 | 48.2 |0.3567

2 3 ) 47.93 | 95.14 | 98.34 | 98.81 | 98.49 | 100 | 90.96 | 89.78 |0.8908
% 739 3 Y 69.95 | 99.71 | 100 | 94.6 | 98.08 | 100 | 94.23 | 93.72 |0.9305
- S Y 47.12 | 42.51 | 75.62 | 53.78 | 76.05 | 99.69 | 65.34 | 65.79 |0.5835
9 é{); ¥ 32.4 | 74.94 | 60.92 | 53.18 | 45.98 | 100 | 61.54 | 61.24 |0.5375
;‘ > D 5 18.01 | 40.75 | 65.79 | 48.74 | 72.48 | 100 | 57.54 | 57.63 |0.4869
"? Ei 5 35.07 | 54.16 | 65.63 | 14.42 | 78.86 | 100 |55.85 | 58.02 |0.4688
= LSy gl sl 60.04 | 98.13 | 97.05 | 58.03 | 100 | 99.94 | 84.59 | 85.53 |0.8153
= b Wb+ BSs gl | 62,92 | 983 | 97.2 | 57.21| 100 | 99.94 | 84.89 | 85.93 |0.8188
3 ) 87.08 | 93.44 | 97.98 | 85.72 | 76.25 | 90.5 | 88.88 | 88.5 | 0.866

5 jo ; Y 17.8 | 72.07 | 50.21 | 37.85 | 40.7 | 100 |53.02 | 53.11 |0.4322
;i: 2 QX v 77.18 | 79.45 | 64.49 | 33.91 | 70.01 | 100 | 68.68 | 70.84 |0.6239
3 ”19 ¥ 27.84 | 72.25 | 51.55 | 15.01 | 53.53 | 100 |51.74 | 53.37 |0.4185
l 2 S 5 17.8 | 72.07 | 50.21 | 37.85 | 40.7 | 100 |53.02 | 53.11 |0.4322
% & 4 5 84.07 | 84.54 | 6.99 | 24.67 | 100 | 100 |62.09 | 66.71 |0.5424
= LS (gl S il 70.68 | 93.09 | 98.4 | 97.16 | 100 | 100 |93.76 | 93.22 |0.9247
b Wb+ Sy gl | 70.95 | 93.79 | 98.55 | 97.3 | 100 | 100 |93.98 | 93.43 |0.9273

3 ) 43.91 | 56.79 | 93.84 | 92.08 | 78.31 | 41.08 | 69.78 | 67.67 |0.6349

2 jﬁ 3 Y 35.14 | 78.16 | 70.7 | 40.46 | 77.28 | 28.69 | 54.81 | 55.07 |0.4601
3 DX v 35.14 | 78.16 | 70.7 | 40.46 | 77.28 | 28.69 | 54.81 | 55.07 |0.4601
2 3{); ¥ 50 |58.84|35.87|18.49 | 69.18 | 100 |52.73 | 55.4 |0.4333
:} 33‘ 5 5 43.91 | 56.79 | 93.84 | 92.08 | 78.31 | 41.08 | 69.78 | 67.67 |0.6349
= 5 75.7 | 29.63 | 88.66 | 86.36 | 86.14 | 90.62 | 76.58 | 76.18 |0.7171
= LS (gl S il 74.03 | 87.47 | 99.59 | 80.55 | 23.54 | 98.41 | 79.1 | 77.26 |0.7469
b Wb+ Sy sl | 73.49 | 90.63 | 89.91 | 61.05 | 83.46 | 100 | 82.29 | 83.09 |0.7868
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Pan+NDIU 66.1 | 86.42 96.8 | 73.87 | 99.5 | 99.94 86.7 87.1 0.84

5 | NDIU 65.3 86.71 96.2 | 74.65 | 98.4 | 99.94 86.6 86.87 | 0.84
g Pan+DIUTR 62 85.83 929 | 7231 | 979 100 84.8 85.14 | 0.82

‘3 | Pan+PC(1-6) 64.4 | 91.92 95.8 | 56.29 100 100 83.6 84.73 0.8
g Pan+MaxMins 96.1 | 93.97 100 | 23.89 100 100 82.5 85.65 0.79
‘ MaxMins 97.3 94.03 100 22.2 100 100 82.3 85.58 | 0.79
Pan+PC(1-12) 429 | 96.08 | 100 | 33.64 | 100 | 100 | 77.2 | 78.77 | 0.73
NDIU 37.2 | 95.61 96.4 | 98.81 100 100 89.3 88 0.87

g}\ Pan+NDIU 42.4 | 96.31 95 93.41 100 100 88.8 87.86 | 0.86
1; Pan+DIUTR 42.4 | 96.31 95 93.41 100 100 88.8 87.86 | 0.86
5 Pan+PC(1-6) 49.7 | 98.13 99.4 76.8 99.6 100 87.4 87.28 | 0.85
,1 Pan+PC(1-12) 42.1 94.5 95.7 | 83.89 | 99.5 100 86.5 85.94 | 0.84
“ | MaxMins 11.1 | 97.37 100 | 94.92 100 100 85.7 83.9 0.83
Pan+MaxMins 9.1 | 97.07 | 100 | 9565 | 100 | 100 | 85.6 | 83.64 | 0.83
Pan+NDIU 64.6 | 80.33 62 80 86.3 100 78.5 78.87 | 0.74
Pan+PC(1-6) 39.6 | 68.15 | 859 | 64.16 | 76.7 | 100 | 72.7 | 72.41 | 0.67

2 | Pan+MaxMins 33.7 82.9 60 73.59 | 83.4 100 72.4 72.27 | 0.67
;5 NDIU_AlI 62 | 71.49 | 73.2 | 86.27 | 26 | 96.26 | 71.1 | 69.21 | 0.65
™ | Pan+DIUTR 64.5 | 64.52 | 56.4 | 58.63 | 76.9 | 98.96 | 68.9 | 69.99 | 0.63
Pan+PC(1-12) 7.03 97.95 85.2 | 34.92 82 100 67.4 67.85 0.61
MaxMins 28.1 | 67.45 | 64.2 | 73.87 | 54.6 | 100 | 65.8 | 64.7 | 0.59
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GLCM 64 Pan+DIUTR 91.37| 93.21| 98.5 100 100 100| 97.37| 97.18(0.9682
First 192 Pan+NDI_C2 69.95| 99.71| 100 94.6| 98.08 100| 94.23| 93.72|0.9305
GLCM 64 Pan+NDIU 70.95| 93.79|98.55| 97.3 100 100| 93.98| 93.43(0.9273
GLCM 64 NDIU_All 70.68| 93.09| 98.4| 97.16 100 100| 93.76| 93.22(0.9247
GLCM 192 Pan+NDI_C1 83.33| 93.91| 100| 95.65| 81.81 100| 93.15| 92.45(0.9172
GLCM 128 Pan+NDI_C5 92.5| 95.37(74.28| 36.98( 52.64 100| 73.53 75.310.6821
GLCM 64 Pan+NDIUTR 91.37| 93.21| 98.5 100 100 100| 97.37| 97.18/0.9682
GLCM 64 Pan+NDI_C1 87.08| 93.44197.98| 85.72| 76.25[ 90.5| 88.88 88.5| 0.866
First 192 Pan+NDIUTR 70.75| 99.77]|95.39| 60.59 100 100| 86.63| 87.75(/0.8398
First 192 Pan+NDI_C2 69.95| 99.71| 100 94.6| 98.08 100| 94.23| 93.72(0.9305
First 192 Pan+NDIU 62.92| 98.3| 97.2| 57.21 100| 99.94| 84.89| 85.93(0.8188
First 192 Pan+NDI_C2 69.95| 99.71| 100 94.6| 98.08 100| 94.23| 93.72(0.9305
GLCM 192 Pan+NDI_C1 83.33| 93.91| 100| 95.65| 81.81 100| 93.15| 92.45(0.9172
GLCM 192 Pan+NDIU 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 Pan+NDIU 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 Pan+NDIUTR 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 NDIU 23.49| 91.8| 100 100 100 100| 87.67| 85.88| 0.851
GLCM 192 Pan+NDIU 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 Pan+NDIUTR 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 NDIU 23.49| 91.8| 100 100 100 100| 87.67| 85.88| 0.851
GLCM 192 Pan+NDIU 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 Pan+NDIUTR 31.19| 92.62| 100 100 100 100| 88.91 87.3] 0.866
GLCM 192 NDIU 23.49| 91.8| 100 100 100 100| 87.67| 85.88| 0.851
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Abstract

Classification is the most common method for information extraction from remotely sensed images.
Conventional classification methods are mostly based on spectral information. While particularly in high
spatial resolution images, spatial relationships between neighboring pixels used to discriminate between
different land-cover classes in human interpretation. In different research methods for quantification of image
texture and use it to create separation between classes is provided. Considering the variety of formulation and
adjustable parameters of texture quantization methods, huge number of texture features could be generated.
Each feature has specific ability to discriminate special classes. In this paper a new method based on spectral
index formulation proposed to generate Spatial Indices from textural features. Best pairs of textural features
selected and Spatial Indices using them will be generated. Generated Spatial Indices are good abstract of
textural feature space to use in classification procedure. This method could led to better classification results in
a direct and none international solution.

Key words: Spatial Index, Supervised classification, Panchromatic Image, Image texture quantization

Correspondence Address : No. 1346, Vali-Asr Street, Mirdamad Crossing, Remote Sensing Dept, Geomatics Eng. Faculty K.N.Toosi University of Tech. ,
Tehran — Iran Postal Code: 1996715433,

Tel : +98 2188888445

Email: hamed_ashoori@yahoo.com



