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Zagros Forest Canopy Density Classification by Image Texture
Quantization based on First and Second Statistical and Geostatistical
Methods Using Arial Panchromatic Images

Hamed Ashoori!, Mohamad Javad valadan Zoej', Mahmood Reza Sahebi® and Masoud Taefi Finjani?
1- Photogrammetry and Remote Sensing Departmnt, K.N.Toosi University of Technology, Tehran, Iran.
2- Aerospace Research institute, Space system research group, Tehran, Iran.
hamed_ashoori@yahoo.com, valadanzouj@kntu.ac.ir, valadanzouj@kntu.ac.ir, m_taefi@ari.ac.ir

Abstract- Forest canopy density classification map is one of the main sources of information used in forest management. In
conventional methods multispectral images are used to generate the map. In this study, aerial panchromatic images as a valuable data
source are used to generate this map. Statistical image texture quantization methods including first statistical and second statistical based
on GLCM matrix and also geostatistical method used to generate new features from high spatial resolution image. Generated features
beside main image used as classification input feature space. Supervised classification was used and about 90% accuracy was obtained.
This method is mainly usable in areas with low variety in forest cover type like Zagros and Iran-Turanian region.

Keywords- Canopy Density Classification, Texture Quantization, Panchromatic Image.
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1 First_Entropy 51 - - 4.8226 100 | 88.64 | 85.97 | 34.14 | 81.81 | 100 | 79.16 | 81.76 | 0.7495
2 First_Entropy 53 - - 5.2352 99.8 | 91.39 | 85.56 | 35.88 | 85.38 | 100 | 80.37 83 ]0.7641
3 First_Entropy 49 - - 45281 99.06 | 86.42 | 87.22 | 33.23 | 79.27 | 100 | 78.34 | 80.87 ] 0.7397
10 GLCM_Entropy 53 | 16 | (1,-1) | 105.7455 | 97.32 | 87.82 | 90.99 | 42.24 | 86.41 |98.59| 81.7 83.9 |0.7799
5994 | GLCM_Homogeneity | 35 | 256 | (1,-1) | 543.9889 | 0.07 | 32.61 | 76.09 | 43.75 | 48.39 | 100 | 51.12 | 50.15 ] 0.4075
1 First_Median 55 - - 4.2687 81.53 | 100 100 | 97.07 | 28.07 | 100 | 86.66 | 84.44 | 0.8387
2 First_Median 49 - - 3.3704 81.19 | 100 100 | 98.81 | 22.31 | 100 | 86.17 | 83.72 | 0.8326
3 First_Median 53 - - 3.8513 80.92 | 100 100 | 97.94 | 24.37 | 100 | 86.24 | 83.87 ]| 0.8335
10 First_Median 37 - - 1.9522 64.19 | 99.94 | 96.43 | 86.13 | 20.11 | 100 | 80.09 | 77.8 |0.7591
5994 | GLCM_Homogeneity | 55 | 128 | (1,-1) | 237.0564 0.4 4.8 54.09 | 91.99 | 47.56 | 100 | 52.53 | 49.81 ]0.4203
1 First_Median 55 - - 4.2687 81.53 | 100 100 | 97.07 | 28.07 | 100 | 86.66 | 84.44 | 0.8387
2 First_Median 49 - - 3.3704 81.19 | 100 100 | 98.81 | 22.31 | 100 | 86.17 | 83.72 | 0.8326
3 First_Median 53 - - 3.8513 80.92 | 100 100 | 97.94 | 24.37 | 100 | 86.24 | 83.87 | 0.8335
10 GLCM_Variancei 55 | 128 | (0,1) | 362.6371 | 78.38 | 99.65 | 100 | 99.86 | 76.6 [99.94| 93.52 | 92.4 ]0.9218
647 | First Mean Weighted | 47 - - 5.5432 63.65 | 97.89 | 99.95 | 92.54 | 53.53 | 100 | 86.36 | 84.59 | 0.8351
5994 | GLCM_Dissimilariry | 29 | 128 | (0,1) | 161.7265 | 10.91 | 49.12 | 1.29 | 63.34 | 58.89 | 100 | 47.08 | 47.26 | 0.3567
1 GLCM_Variancei 55 | 256 | (0,1) | 754.7993 | 79.18 | 99.53 | 100 100 75.7 | 100 | 93.53 | 92.4 |0.9219
2 GLCM_Meani_ws 55 | 128 | (1,0) | 239.5893 | 81.59 | 99.47 | 100 100 | 77.01 | 100 | 94.05 | 93.01 ] 0.9282
3 GLCM_Variancei 55 | 256 | (1,1) | 753.3308 | 80.19 | 99.47 | 100 100 | 73.85 | 100 | 93.41 | 92.25 ] 0.9204

10 GLCM_Meani_ws 55 | 128 | (0,1) | 240.1518 | 80.12 | 99.41 | 100 100 | 77.28 | 100 | 93.87 | 92.8 | 0.926
243 GLCM_Variancei 47 | 128 | (1,0) | 299.4361 | 75.03 | 96.6 | 100 | 99.95 | 60.33 | 100 | 90.29 | 88.65 ] 0.8826
5994 GLCM_Meani 3 | 32 | (1,1) | 7.990573 | 50.2 | 59.19 | 55.23 | 1.01 | 30.82 | 100 | 47.37 | 49.41 ] 0.3713
1 GLCM_Homogeneity | 31 | 32 | (1,-1) | 42.49269 | 36.95 | 47.42 | 72.31 | 28.19 | 94.72 | 100 | 61.36 | 63.26 | 0.5364
2 GLCM_Homogeneity | 29 | 32 | (1,-1) | 38.0328 | 37.62 | 51.58 | 70.13 | 26 | 93.75 | 100 | 61.14 | 63.18 | 0.5341
3 GLCM_Homogeneity | 31 | 32 | (1,0) | 43.8808 | 62.18 | 55.5 | 70.39 | 38.72 | 93.21 [26.92| 56.5 | 57.82 | 0.4793
10 | GLCM_Homogeneity | 35 | 32 | (1,0) | 53.87569 | 33.94 | 48.13 | 71.27 | 41.97 | 92.11 [99.69| 63.33 | 64.52 | 0.5586
5994 GLCM_Entropy 3 | 64 | (1,1) | 32.04091 | 50.8 | 52.52 | 51.14 | 35.56 | 4.94 |94.18| 48.32 | 48.19 ] 0.3749
1 GLCM_Homogeneity | 31 | 32 | (1,-1) | 42.49269 | 36.95 | 47.42 | 72.31 | 28.19 | 94.72 | 100 | 61.36 | 63.26 | 0.5364
2 GLCM_Homogeneity | 29 | 32 | (1,-1) | 38.0328 | 37.62 | 51.58 | 70.13 | 26 | 93.75 | 100 | 61.14 | 63.18 | 0.5341
3 GLCM_Homogeneity | 33 | 32 | (1,-1) 47.208 33.13 | 42.33 | 73.14 | 30.07 | 93.14 | 100 | 60.31 | 61.97 | 0.5232
10 GLCM_Homogeneity | 37 | 32 | (1,0) | 58.94274 | 35.34 50 72.1 | 40.64 | 89.57 | 100 | 63.41 | 64.61 ] 0.5594
1367 | Geos_Direct variogram | 51 | 256 | (1,-1) | 81.5680 | 55.76 | 36.59 | 100 | 70.89 | 77.08 | 100 | 73.92 | 73.39 | 0.6844
3703 | Geos_Direct variogram | 7 | 256 | (0,1) 14042 | 53.75 | 60.19 | 50 | 25.54 | 75.63 [99.94| 58.49 | 60.84 | 0.5037

3821 First_Mean 9 | - - 01352 | 56.89 | 79.74 | 61.39 | 43.48 | 33.63 [99.88| 62.14 | 625 | 0.544
5994 | GLCM Contrast | 53 | 16 | (0,1) | 108.62 | 51.54 | 27.22 | 72.77 | 58.12 | 61.56 | 6.81 | 47.27 | 46.34 | 0.3659
1 GLCM_Meani 55 | 16 | (1,0) | 113.9628 | 89.22 | 99.41 | 100 | 100 | 72.13 | 100 | 94.46 | 93.46 | 0.9331
2 GLCM_Meani 55 | 16 | (1,1) | 114.0483 | 89.42 | 993 | 100 | 100 | 71.79 | 100 | 94.42 | 93.42 | 0.9326
3 GLCM_Meani 55 | 16 | (1,-1) | 108.6688 | 88.96 | 99.18 | 100 | 100 | 72 | 100 | 94.36 | 93.36 | 0.9319
10 GLCM_Meani 53 | 16 | (0,1) | 160.1001 | 88.96 | 98.95 | 100 | 100 | 70.56 | 100 | 94.12 | 93.08 | 0.929
20 First Mean 55 | - - | 1815904 | 80.12 | 99.47 | 100 | 100 | 77.49 | 100 | 93.91 | 92.85 | 0.9265
321 First_ Moment3 47 | - - | 2062416 | 76.84 | 96.72 | 100 | 99.77 | 56.9 | 100 | 90.05 | 88.37 | 0.8797
5994 | GLCM Homogeneity | 31 | 128 | (1,0) | 115.7904 | 2.61 | 50.94 | 7.04 | 34.28 | 9.75 |90.56] 32.8 | 32.53 | 0.186
1 GLCM_Meani 55| 16| (1,0 113.9628] 89.22| 99.41] 100 100| 72.13| 100| 94.46 93.46] 0.9331
2 GLCM_Meani 55| 16 (1,1)] 114.0483| 89.42] 99.3] 100] 100 71.79] 100 94.42| 93.42| 0.9326
3 GLCM_Meani 55| 16| (1-1)| 108.6688| 88.96] 99.18] 100] 100| 72| 100 94.36| 93.36] 0.9319
10 GLCM_Meani 53 16| (0,1)] 160.1001] 88.96| 9895 100 100/ 7056 100| 94.12] 93.08] 0.929
20 First Mean 55 - -| 1815004| 80.12| 9947 100] 100| 77.49] 100 93.91| 92.85| 0.9265
221 First_Moment2 49 - - 1.4649| 79.32] 97.83] 100| 99.95| 63.01] 100| 91.49] 90.02] 0.8971
5994 | GLCM_Homogeneity | 31| 128| (1,0)] 114.0483] 2.61] 50.94| 7.04] 34.28 9.75/90.56| 32.8] 32.53] 0.186
1 GLCM_Meani 55| 16 (1,0) 108.6688] 89.22| 99.41] 100] 100| 72.13] 100 94.46| 93.46] 0.9331
2 GLCM_Meani 55/ 16 (1,1)] 1601001 89.42] 99.3] 100] 100| 71.79| 100 94.42| 93.42| 0.9326
3 GLCM_Meani 55| 16| (1-1)| 115.7904| 88.96] 99.18] 100] 100| 72| 100 94.36| 93.36] 0.9319
10 GLCM_Meani 53] 16 (0,1)] 113.9628| 88.96/ 98.95] 100] 100| 70.56] 100 94.12| 93.08] 0.929
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20 First_Mean 55 - -| 114.0483| 80.12| 99.47 100 100] 77.49| 100{ 93.91| 92.85] 0.9265
184 First_Mean 49 - -| 108.6688] 78.31] 98.42 100 100] 67.12] 100] 92.02| 90.64] 0.9036
5994 | GLCM_Homogeneity 31| 128] (1,0)| 160.1001 2.61| 50.94 7.04| 34.28 9.75]/90.56 32.8| 32.53] 0.186
Level Slicing - - - 57.95 | 45.15 | 38.01 | 32.09 | 41.31 0 39.09 | 35.75
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