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Study on recognition of forest type based on spectral feature

YAN Enping, LIN Hui, MO Deng-kui, SUN Hua
(Research Center of Forest Remote Sensing &. Information Engineering, Central South University

of Forestry & Technology, Changsha 410004, Hunan, China)

Abstract: Spectral feature analysis is the first premise of forest type recognition. Band characteristics were analyzed
to thoroughly understand ALOS data by single-band and multi-band statistical methods, and spectral characteristics
of different forest types were computed by adopting Normalized Difference Vegetation Index (NDVI), Principal
Component Analysis (PCA) and Optimum Index Factor (OIF). The ideal decision tree classification algorithm was
built to study the forest type recognition of Pingnan County in Guangxi Zhuang Autonomous Region, with associa-
tion of field survey data and comparison of maximum likelithood method. Results show that among four bands of
ALOS data, band 4 had greater independence and should be chosen in further processing phases. NDVT and princi-
pal component transform can enhance the distinction among different objects, which provide references for band
combination on forest type recognition. Compared with the maximum likelihood. the decision tree algorithm re-
duced the phenomenon of mixed classification, improved the classification precision significantly with Kappa coeffi-
cient 0. 878 7 and can provide reference for other object recognition.
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Table 2 Covariance coefficient statistics to different im-

age bands of ALOS
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Table 4 Principal component transform of ALOS data

Band1 Band2 Band3 Band4
Band1 3 844,741
Band2 4 811.857 6 040. 664

PCAI1 PCA2 PCA3 PCA4
PCA1 0.572  0.440  0.504  0.474 12 768.037
PCA2 0.057 0.383 0.388 —0.836 121.380

Band3 4 375.173 o 500.513 5 016.313 PCA3  —0.818 0.328 0.385 0.273 30. 798
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Table 3  Correlation coefficient statistics of different .
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bands of ALOS image 3 Band3 3 PCA3
Band1 Band2 Band3 Band4 4 Band4 9 PCA4
Band1 1. 000 5 NDVI
Band2 0.998 1. 000
Band3 0.996 0.999 1. 000
Band4 0.987 0. 984 0.981 1. 000 . 3
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291 Table 6 Index and order of OIF of ALOS image
(NDVD) OIF OIF
1.3.5 63.497 411 2 1 2.3.5 58.842 465 0 11
1.5.7 62.964 639 1 2 4.5.7 58.486 151 2 12
ALOS 1.4.5 61.551 495 3 3 2.5.7 58.420 613 3 13
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NDVI=(Band4—Band3)/(Band4+Band3), (1) 1.3.7  60.679 123 2 6 1.2.3  58.2662820 16
2.9 9 1.5.6  60.534 791 3 7 1.3.6 58.2219230 17
T 1.3.4  59.5305136 8 | 1.6.7 57.8573011 18
3.4.5 59.488 190 3 9 5.6.7 57.539 498 1 19
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Table 7 Spectral characteristic statistics of various vegetation land category types
131 136 139 139 144 153 149 184
Bandl 113 113 126 121 127 126 132 125
an:
123. 507 122. 309 132. 568 130. 395 137.123 138. 090 141. 277 141. 551
2.952 2.862 2.233 3.004 2.412 5.216 2.228 6.392
101 102 113 114 120 139 134 162
73 72 94 88 100 85 108 97
Band2
85. 486 85.192 103. 734 100. 261 108. 496 110. 350 121. 882 117. 421
4.086 4.701 3.330 5.088 3.472 12.931 3.328 7.752
111 122 131 127 134 151 156 165
88 87 107 100 114 98 126 111
Band3
97.192 98. 465 116. 422 111. 746 123. 386 118. 870 139. 968 130. 712
3.618 5.902 3.715 4.702 4.302 11. 899 3.359 6.111
140 139 126 141 102 102 128 128
67 63 93 97 68 54 96 75
Band4
99.203 110. 147 106. 692 118. 708 84.082 71.564 107. 678 94. 718
15.331 16. 816 6.214 7.437 6. 681 9.719 4.663 6.739
0.198 0. 203 0.038 0.134 —0.121 —0.123 —0.057 —0.061
—0.166 —0.250 —0.103 —0.079 —0.257 —0. 340 —0.171 —0.242
NDVI
0. 005 0. 050 —0.044 0.030 —0.191 —0. 250 —0.131 —0.160
0.075 0. 082 0.033 0.037 0.025 0.038 0.017 0.023
168 167 152 166 125 122 148 156
PCAL 101 95 120 124 97 86 117 98
’ 128. 953 138. 414 131. 951 144. 361 109. 924 99. 340 127. 211 118. 730
13.723 15. 343 6.113 7.027 4.935 6.941 3.907 7.009
123 121 119 129 104 110 129 139
61 63 87 89 72 55 100 81
PCA2
89.729 97.747 103. 236 111.139 87.303 80. 169 110. 926 99. 648
12.404 13. 151 5.532 6. 834 6.230 12.754 4.182 7.843
137 146 132 141 117 123 150 149
71 73 104 104 81 63 112 92
PCA3
102. 041 112.782 115. 878 124.160 99. 201 84.396 127. 454 110. 416
13. 945 15.415 5.426 6.538 8. 048 12. 286 5.329 6.779
177 178 138 171 91 86 130 149
50 35 85 93 38 19 79 47
PCA4
103. 571 123. 042 106. 185 129. 885 62. 326 40. 549 96. 403 80. 603
27.147 30. 108 10. 950 13.073 10. 429 12.910 7.777 15.300
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Fig. 1 Decision tree model of ALOS image in study region
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Fig. 2 Two classification results of ALOS image in study region
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Table 8 Confusion matrix derived from decision tree based on ALOS data

ZYL KYL ZL GML ST NT LTD CZJSYD
ZYL 113 7 2 3 0 0 0 0 125 90.40%
KYL 4 104 3 7 0 0 0 0 118 88.14%
ZL 1 5 37 2 0 0 0 0 45 82.22%
GML 2 1 3 53 0 4 0 0 63 84.13%
ST 0 0 0 0 16 0 0 0 16 100.0%
NT 0 0 0 2 0 15 0 0 17 88.24%
LTD 0 0 0 0 0 1 61 2 64  95.31%
CZJSYD 0 0 0 0 0 0 1 48 49 97.96%
120 117 45 67 16 20 62 50
94.17%  88.89%  82.22%  79.10% 100.00% 75.00%  98.39%  96.00%
:89. 94% Kappa ;0. 8787
9 ALOS f
Table 9 Confusion matrix derived from maximum likelihood based on ALOS data
ZYL KYL 7L GML ST NT LTD CZJSYD /%
ZYL 112 6 2 5 0 0 0 0 125 89. 60
KYL 7 99 3 8 1 0 0 0 118 83. 90
ZL 1 5 36 3 0 0 0 0 45 80. 00
GML 2 5 7 45 0 4 0 0 63 71. 43
ST 0 0 0 0 15 1 0 0 16 93.75
NT 0 0 0 4 0 13 0 0 17 76. 47
LTD 0 0 0 0 0 0 61 3 64 95. 31
CZJSYD 0 0 0 0 0 0 1 48 49 97.96
122 115 48 65 16 18 62 51
91.80%  86.09%  75.00%  69.23%  93.75%  72.22%  98.39%  94.12%
:86. 32% ; Kappa :0. 8351
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