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Classification of Tree Species and Groups based on Envelope Removal
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Abstract: Preprocessing was made on remote sensing image by Hyperion of Lin’an, Yuhang of Hangzhou and Anji of Zhejiang province. 5 species
and 2 groups were selected, including Phyllostachys edulis, Ph. violascens ‘Prevernalis’, Ph. heteroclada, Cunninghamia lanceolata, Pinus
massoniana, evergreen broad-leaved forest (llex chinensis, Quercus glauca, Photinia serrulata, Camellia sinensis) and deciduous broad-leaved one
(Carya cathayensis, Castanea mollissima, Quercus fabri, Liquidambar formosana, Morus alba, Amygdalus persica), to be classified by envelope
removal. Non-forest pixel luminance value was classified by dimensionality reduction and training. Positional accuracy evaluation was used on
classification accuracy of original and treated image. The results showed that the total classification accuracy and total Kappa coefficient of envelope

removal method was 90.5% and 0.86 respectively, while that of original image classification was 80.2% and 0.78 respectively.
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Table 1 List of bands
By WBS HbE K /nm iiaea BB HbE K /nm i BB 0K/ nm
1 12 467.52 43 54 894.88 85 143 1578.32
2 13 477.69 44 55 905.05 86 144 1588.42
3 14 487.87 45 56 915.23 87 145 1598.51
4 15 498.04 46 57 925.41 88 146 1 608.61
5 16 508.22 47 84 983.08 89 147 1618.71
6 17 518.39 48 85 993.17 90 148 1 628.81
7 18 528.57 49 86 1003.30 91 149 1 638.81
8 19 538.74 50 87 1013.30 92 150 164891
9 20 548.92 51 88 1023.40 93 151 1 659.01
10 21 559.09 52 89 1033.50 94 152 1 669.10
11 22 569.27 53 90 1043.59 95 153 1679.20
12 23 579.45 54 91 1053.69 96 154 1689.30
13 24 589.62 55 92 1063.79 97 155 1 699.40
14 25 599.80 56 93 1073.89 98 156 1 709.50
15 26 609.97 57 94 1083.99 99 157 1 719.60
16 27 620.15 58 95 1 .094.09 100 158 1729.70
17 28 630.32 59 96 1104.18 101 159 1 739.69
18 29 640.50 60 102 1 164.68 102 160 1749.79
19 30 650.67 61 103 1174.77 103 161 1759.89
20 31 660.85 62 104 1184.87 104 162 1769.99
21 32 671.02 63 105 1194.97 105 163 1 780.09
22 33 681.20 64 106 1205.07 106 164 1790.19
23 34 691.37 65 107 1215.17 107 193 2 082.75
24 35 701.55 66 108 1225.17 108 194 2 092.84
25 36 711.72 67 109 123527 109 195 2102.94
26 37 721.90 68 110 1245.36 110 196 2 113.04
27 38 732.07 69 111 1 255.46 111 197 2123.14
28 39 742.25 70 112 1265.56 112 198 2133.24
29 40 752.43 71 113 1275.66 113 199 2 143.34
30 41 762.60 72 114 1285.76 114 200 2 153.34
31 42 772.78 73 115 1295.86 115 201 216343
32 43 782.95 74 116 1 305.96 116 202 2173.53
33 44 793.13 75 117 1316.05 117 203 2 183.63
34 45 803.30 76 118 1326.05 118 204 2193.73
35 46 813.48 77 135 1497.63 119 205 2203.83
36 47 823.65 78 136 1507.73 120 206 221393
37 48 833.83 79 137 1517.83 121 207 2224.02
38 49 844.00 80 138 1527.92 122 208 2234.12
39 50 854.18 81 139 1537.92 123 209 224422
40 51 864.35 82 140 1 548.02 124 210 225422
41 52 874.53 83 141 1558.12 125 211 2264.32
42 53 884.70 84 142 1 568.22 126 212 2274.42
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Figure 2 Image of pre-processing hyperspectral remote sensing Figure 3 Image after dimensionality reduction
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Figure 5 Curves of pixel brightness value in the original image of Figure 6 Envelope removal curve of pixel brightness valuein the original

tree species and group image of tree species and group
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B REBEIXHE B8 asikEkihakB
Figure 7 Classification of original image Figure 8 Classification by envelope removal
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Table 2 Production accuracy, user accuracy, Kappa coefficient, total classification accuracy and total Kappa coefficient of the original image and
with envelop removal

— SRS UL R IR

HEFENE FPREE Kappa 4L HEFERE ks Kappa #%{
Efr 333 50.0 0.94 80.0 100.0 1.00
EH4) 98.9 92.1 0.85 92.9 91.6 0.84
EN¢) 733 100.0 1.00 100.0 80.0 0.78
AR 455 100.0 1.00 50.0 71.4 0.72
R 80.0 100.0 1.00 69.2 90.0 0.87
AR 90.0 77.1 0.73 93.6 87.9 0.85
VIR 97.3 94.7 0.94 97.6 97.6 0.98
BRI HEE 80.2 90.5
Mk Kappa 25 0.78 0.86

MFE 2 A, ALK R RTE T I B RFIE I B R AR MERR L IR AR G oy 2 S i, OB Ry s 5 8
& Kappa RE514 90.5%5 0.86; 1R LGNG5> 2500 SR 2R FE 5 KAk Kappa 25710 80.2%5 0.78.
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