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7 W, —mn/2 D Table 2 Mann-Whitney test of MaoZhu and XiaoShunZhu
g g -
N 350 351 352 2498 2499 2500
mn ( 2 T, — Z Ti ) /nm > > :
mn(m+n+1) =1 i—1 w 223 181 154 426 439 446
12 12m+n)(m—+n—1) P 0. 001 0. 000 0. 000 0. 730 0.878 0. 959
, 1 1 1 0 0 0
350~2 500 nm 2 151 , Table 3 Mann-Whitney test of LeiZhu and XiaoShunZhu
Mann-Whitney , /um 350 351 352 2498 2499 2 500
o H,, W 366 307 302 242 248 262
H H, P 0. 217 0.035 0.029 0. 002 0. 003 0. 005
. 0 0 0 1 1 1
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Table 1 Mann-Whitney test of MaoZhu and LeiZhu
0
/nm 350 351 352 2498 2499 2500 350 750 1150 1550 1950 2350
w 375 389 347 640 626 627 ‘Wavelength/nm
P 0.271 0.371 0. 130 0. 005 0.009 0. 008 Fig.3 Optimal discriminating band between
0 0 0 ! ! ! LeiZhu and XiaoShunZhu
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: 99% o
503~655, 689~732, 757~1 000, 1 038~
1084, 1238~1 311, 1 404~1 591, 1 682~1 800, 1 856~ Table 9 Model accuracy evaluation of LeiZhu and
1904 1923~2 500 nm, XiaoShunZhu by SVM classification method
350~386, 731~1 430, 1 584~1 687 1 796~1 873 TP FP  Precision Recall F-Measure ROC
nm, 355~356, 498~ 0. 967 0. 067 0. 935 0. 967 0. 951 0. 950
662, 689~745 1 344~2 500 nm, Mann-Whitney 0.933 0.033 0966 0933 0949 0. 950
0. 950 0. 050 0. 951 0. 950 0. 950 0. 950
. 30. 0%, 57. 7%
35 8%. 23
2.2 SVM ’ ’
SMO ) 3 °
Mann-Whitney : °
. SVM . 10- "’ " ,
(10-folder cross-validation) s ° SVM ’
. 15 o
4— 9, o
Table 4 Confusion matrix of MaoZhu and LeiZhu Table 10 Model accuracy for testing samples
“©oo 30 0 /% /%
: = - i 12 (z) 1806(.). 7O 93
15 12 3 80. 0
Table 5 Model accuracy evaluation of MaoZhu and - 15 15 0 100. 0 90.0
LeiZhu by SVM classification method N 15 11 1 733 .
TP FP  Precision Recall F-Measure ROC 15 15 0 100..0
1. 000 0. 033 0. 968 1. 000 0. 984 0. 983
0. 967 0.000 1000 0967 0983 0 983 10 s SVM
0. 983 0. 017 0. 984 0. 983 0. 983 0. 983 . s
93 3%, 90.0%  86.7%. , Mann-
Table 6 Confusion matrix of MaoZhu and XiaoShunZhu Whitney SVM
¢ ” 29 1
“ ” 3 27 3
Table 7 Model accuracy evaluation of MaoZhu and (D
XiaoShunZhu by SVM classification method Mann-Whitney ,
TP  FP  Precision Recall F-Measure ROC o , Mann-Whitney
0. 967 0. 100 0. 906 0. 967 0. 935 0. 933 . 30. 0%,
0. 900 0. 033 0. 964 0. 900 0. 931 0. 933 57. 7% 35. 8%, R
0. 933 0. 067 0. 935 0. 933 0. 933 0. 933 3
(2) ,
Table 8 Confusion matrix of LeiZhu and XiaoShunZhu SMO \
“ ” “ ” . 10- Kappa
“ ” 29 1 0. 967, 0. 867 0. 9003
) ) 2 28 98. 4%, 93.5% 95.1%, .
3
s Kappa s 93.3%, 90. 0% 86. 7%,
0. 967, 0. 867 0. 900, s Mann-Whitney

98 4%, 93 5% 95 1%, , SVM SMO N
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Hyperspectral Bambusoideae Discrimination Based on Mann-Whitney
Non-Parametric Test and SVM

CHEN Yong-gang, DING Li-xia, GE Hong-li, ZHANG Mao-zhen, HU Yun
Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, College of Environmental

Science and Technology, Zhejiang Agriculture and Forestry University, Lin’an 311300, China

Abstract In the present study, based on the leaf-level hyperspectral data of MaoZhu, LeiZhu and XiaoShunZhu, We come up
with two solutions to discrimination through the theory of non-parametric test and pattern recognition; the first one is that opti-
mal discriminating band between bambusoideae species is extracted by Mann-Whitney non-parametric test, the other is that bam-
busoideae species is discriminated by the support vector machine. The research results showed that (1) the optimal discriminat-
ing band between MaoZhu and LeiZhu is around 503~655, 689~732, 757~1 000, 1 038~1 084, 1 238~1 311, 1404~1 591,
1682~1 800, 1 856~1 904, and 1 923~2 500 nm; the optimal discriminating band between MaoZhu and XiaoShunZhu is
around 350~386, 731~1 430, 1 584~1 687, and 1 796~1 873 nm; the optimal discriminating band between LeiZhu and Xi-
aoShunZhu is around 355~356, 498~662, 689~745, and 1 344~2 500 nm; and it can eliminate 30. 0%, 57. 7%, and 35. 8%
of the invalid distinction between bands by Mann-Whitney non-parametric test method. (2) In these optimal discriminating
bands, we found that the accuracy of bambusoideae discrimination is 98, 4%, 93. 5%, and 95. 1%, the generalization accuracy is
93. 3%, 90. 0%, and 86. 7% by sequential minimal optimization algorithm. It indicates that this method is valid for selecting

feature band and discriminating bambusoideae species.
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