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Abstract  In this article OM IS hyperspctral data was used to study feature selection ability of DT (Decision Tree)
algoritm and the mmpacts of feature selection on DT The DT was campared to three designed feature selection
methods(SEP, MDIM and RELIEF) based on feature selection results and classification accuracy in which three
different methods (ML, BPNN and 1TNN) were applied Moreover the impacts of the three designed feature
selection methods on DT classification results at different training sample sizes were analyzed Results indicated that
DT was a good feature selection method A fier feature selection DT algoritm outputted to those classification trees
that used fewer features(average decrease was 43.3675 ), had fewer tree nodes( average increase was 18.61% ), and
had higher classification accuracy(average increase was 0.356 ). W hen the training sample size was anall accuracy
mprovement was the most significant and meanwhile the tree size scarcely changed
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Table1 Description of 3 designed feature selection m ethods
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Table 2 Feature selection results of 4 differentm ethods

ik 3 1 0 0 Bt

SEP 20, 22, 27, 51, 76, 115, 116
13, 19, 22, 25, 34, 48, 76, 114, 125, 128
6, 13, 18, 22, 29, 48, 76, 113, 117, 118, 123, 125
4, 13, 23, 29, 35, 47, 71, 114, 115, 116, 119, 124, 126, 127
4, 13, 18, 23, 25, 28, 41, 48, 76, 114, 115, 116, 119, 123, 124, 127
4, 10, 13, 18, 22, 27, 38, 47, 54, 76, 115, 116, 119, 122, 124, 127, 128
3,9, 17, 23, 27, 31, 38, 47, 51, 76, 115, 116, 119, 121, 123, 124, 127
3,5, 11, 20, 23, 29, 34, 38, 47, 51, 76, 115, 116, 117, 119, 121, 123, 124, 127
3, 11, 20, 22, 23, 29, 33, 38, 45, 47, 51, 76, 114, 117, 119, 121, 123, 125, 127
3,5, 16, 21, 22, 28, 34, 38, 47, 51, 76, 115, 116, 117, 119, 123, 124, 125, 127, 128
MDILM 17, 24, 36, 117, 125
20, 22, 24, 30, 114, 120, 125
6, 19, 22, 24, 32, 47, 114, 120, 125
11, 19, 22, 25, 28, 47, 114, 117, 120, 125
11, 20, 22, 24, 28, 47, 113, 115, 117, 125, 127
6, 13, 20, 23, 25, 31, 47, 114, 117, 122, 125, 127
6, 11, 18, 22, 24, 28, 47, 115, 117, 120, 123, 125, 127
6, 11, 20, 22, 24, 28, 47, 113, 115, 117, 123, 125, 127
6, 11, 20, 22, 24, 28, 47, 113, 115, 117, 119, 123, 125, 127
6, 11, 20, 23, 25, 28, 47, 113, 115, 117, 119, 123, 125, 127
RELIEF 1, 4, 11, 23, 47, 62, 63, 64, 65, 66, 73, 81, 82, 83, 84, 85, 86, 87, 88, 91, 122, 127
1, 3, 11, 23, 47, 62, 63, 64, 65, 73, 81, 82, 83, 84, 85, 86, 87, 88, 91, 122, 127
1, 2, 11, 24, 56, 62, 63, 64, 65, 68, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 92, 93, 122, 127
1, 2, 14, 47, 62, 63, 64, 65, 75, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 127
1, 4, 17, 47, 62, 63, 64, 65, 75, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 127

1, 4, 17, 47, 62, 63, 64, 65, 68, 81, 82, 83, 84

, 85, 86, 87, 88, 89, 91, 93, 127

1, 4, 10, 19, 47, 62, 63, 64, 65, 68, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 93, 127

1, 4, 10, 19, 47, 62, 63, 64, 65, 68, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 92, 93, 127

1, 4, 10, 19, 47, 62, 63, 64, 65, 68, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 92, 93, 120, 125

1, 4, 10, 19, 47, 62, 63, 64, 65, 68, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 120, 121

8, 59, 96

w1

DT 2, 3, 6, 55,
9, 16, 36, 57, 58, 59, 61, 73, 117
3, 10, 13, 22, 47, 55, 64, 71, 72, 123
3,4, 11, 12, 13, 15, 54, 55, 58, 61, 70, 76, 122
4, 11, 12, 13, 43, 53, 55, 58, 63, 76, 128
2, 3,4, 11, 12, 15, 18, 55, 58, 63, 72, 76, 122, 123
2, 3,4, 11, 12, 15, 18, 41, 51, 52, 54, 58, 63, 69, 72, 76, 93, 122
3,4, 5,6, 11, 12, 15, 18, 20, 28, 41, 51, 55, 58, 63, 69, 72, 76, 121, 122

3, 4,5 6,9, 12, 15, 18, 24, 30, 41, 47, 51, 54, 55, 58, 63, 72, 76, 89, 121, 122, 123

-
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4, 5,9, 11, 15, 16, 18, 27, 30, 33, 47, 48, 51, 53, 55, 58, 63, 72, 76, 95, 121, 122, 123, 127, 128
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Table3 Smilarity of feature selection results for

differentm ethod pair
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SEP 18 73 3 81 12 27
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RELIEF 5 21

x4 AMBFERETEHIEXEZEANNBFENTK
Tabl 4 The number of features selected at different

spectrum range by four m ethods

AR R 3 1 X IR) A AR

BERATHEE), WE LhmJUE . £4k SEPM
MDIM J5 3 3% 8RR AE J5 - ML 4> 2800 B o = 1 Ho A&
SELIX TR EE Ry SEPH MDLM (4 457 4F 3 #r o6
5 ML Z5 ok AR 3T /Y Sk k. SEP v I Ok B i T
GYHER JeffriesM atsitafF B A1 ML I 2 19 5 [K R
B ARAH AT foc /N 1 3R A< 2 R B AN ML bR B 2 o] DA
FE # A Y, DTHRE 26 19 SR A SEP Al
MDIM. 73 28 4% J& W AIK . 11 L Bl R A 22 40 /9 3 30
K. BT RELIEFFREZESEA ML 28K E K.
() B 220 AMINEIRFERIEE RBUS

W% X ] ) AR 25 W 2% (BPNN)/ 2275 3189 103738 L5
SEP MDLM RELIEF DT — , .
— : : - - SRS T (ol R 2 0 AIE B 19 0 2 0 2 2
1306 0 0 0 0 ANEE), MBEMMSEXNBEFMRKZmM, H
Wi 1 1 0 3 WX B S B0 E F LB = B IR R AN S AR 4 5 X
ij 2 2 ‘; 3 W 2% 1 40 R AR HE IR A 4500 o SR BN R A
ZL 142
5 0 4T 41 7 3 14 3 MO FREFTAEAIAMANENHEEZHT A2
1.02
i 1.00
P
,gh //\ —e— SEP
> 0.98 \4 A < Ak & A —8— MDLM
i‘é /\ /‘\/‘/’\‘/ —A— RELIEF
2 —— DT
g 096 \/
094 1 1 1 1 J
0 2 4 6 8 10

HAH

KL ARAEE S MLZY 2800 10T 32 SUSG TE A% J5E B A A5 2 B 48 hn iy 28 4L i 3

Fig 1  The change trend of 10-fold cross validation accuracy of ML after feature selection through 4 methods
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Fig 3 The change trend of 10-fold cross validation accuracy of L NN classification

after feature selection through 4 methods
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Fig 4 The change trend of classification accuracy (a),

the number of features used (b) and

the number of tree nodes(¢) with sample increase under 4 different conditions
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