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Abstract: To explore the optimal feature wavebands for spectral discrimination of different tree species

and the ability of classifying different tree species by spectroscopy, the leaf spectra of 10 tree species in the

plantation in Guangdong Province are collected by using a spectroradiometer. The Genetic Algorithm

(GA) and Successive Projection Algorithm (SPA) are used to reduce the data dimension. Then, the

Support Vector Machine (SVM) and Random Forest Algorithm are used to classify the tree species. The

result shows that the wavebands selected by two data dimension reduction methods are mainly located

in the near infrared region. GA performs better than SPA in variable selection. The model established

by RF is more stable than that established by SVM in performance. The GA-RF algorithms can be used

for the tree species classification based on spectral data.
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3 1 10 4567489:;<

'1% &3% 2()� 34

'5, Pinus massoniana 4Æ *3

-�, Pinus elliottii 6( *3

.) Cunninghamia lanceolata 4Æ *3

53+ Eucalyptus urophylla 6( *3

537/ Acacia auriculaeformis 6( *3

',7/ Acacia mangium 6( *3

1) Schima superba 4Æ *3

2- Castanopsis hystrix 4Æ *3

89 Cinnamomum burmannii 4Æ *3

3+. Micheliamacclurel 4Æ *3

1.2 =Æ/>

�+�	)�,& ASD 40	6� Field-

Spec Pro F�7:1��52�Æ;���!+

$��62�Æ
62�Æ�7<+ 350 ∼ 2500

nm 	�Æ��+ 1 nm 
�
)��Æ;02�

50 W -88	�
��(.+ 60◦ ��Æ;�

39.+ 25◦ 	4=:1>�	/$� 0.10 m �

$�2	534�620�6+ 0 �97?Æ

;�
4=�
2�<�$������-=�

���
!>�
:1 5 +)��Æ	;���

15 +)��Æ	#
�525�+<$���

Æ6205
���"��	!� 15 min���

>?6@A@2 [12] 
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GA ?Æ [1,14] 	 SPA ?Æ [15−16] ��7���

Æ���������	@�"�*#�
��

��Æ����
&-9� SVM ?Æ [17−18] 	

RF ?Æ [18−19] ������

10 +�
�	

!+�
2� 15+�'	��%,�� 10 +�

'��:�	;& 5 +�'��'=
��<>

/��� 100 +�'�:��'$	�� 50 +

�'�'=��$


2 {|=}~
2.1 ?A@B=Æ

(C 1��
="	*#�
$��62�

Æ��>7A�$��Æ�� � – �=&�

��AC���� 400 ∼ 760 nm � ���	6

20
 �� 550 nm >�	��$><�;6

2?	620� 20%BC�� 680 nm>�	��

 �$><�DB@�� 690 ∼ 760 nm ��	6

20A?CD	D� 45%
��� 760 ∼ 900 nm

��	620EE
+5B	620�E� 45%


��� 900 ∼ 2400 nm ��
�� 1020 nm �

1350 nm �1430 nm �1950 nm >�	:���F

�DB	620FF"DB@��
$*#�


$��620�ÆD��G
�	!��
�

G��=&��EC6H
� 750 ∼ 2400 nm �

�	D@�620F�	�>�=G
� 400 ∼
750 nm ��	�"�#� 550 nm BC�620

F�


8�7��!�-	62�Æ�7<	F

���	�DB���;
(C 2��
="	

�� ����� 510 nm�530 nm�560 nm�580

nm �690 nm �740 nm >�	�7��EEFF

?�@��
��	=G��ÆEE� 510 nm�

530 nm�560 nm�690 nm>���@	�?G�

FG�D@��ÆEE� 580 nm 	 740 nm >�

��?	�@G�FG
� 1375 nm 	 1415 nm

>�	62�ÆFF"�@	�?I"
��	

D@��ÆEE��F��@/?G���.H

	I�H��ÆEE�@/?G�FJ
� 1635

nm 	 1660 nm >�	62�ÆFF"@ /?I

"
��	D@��ÆEE��F��@/?G

���>�=G	�.HG�FJ
� 1865 nm

J 1 10 (K(3LGEMFN
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J 2 10 (K(3LGKAHOPL

3 2 CD GA EFG SPA EFHIJK;LM;<NOP89:QR

GH II (nm)

GA QH 455 J935 ∼ 965 J1145 ∼ 1205 J1245 ∼ 1265 J1285 ∼ 1305 J1455 ∼ 1515 J1575 ∼ 1625 J1805

SPA QH 475 J515 J545 J875 J995 J1045 J1195 J1465 J2055 J2145 J2165 ∼ 2175 J2195 J

2225 J2245 ∼ 2255 J2285 J2325 J2355 J2485

	 1900 nm >�	62�ÆFF"@/?I"


��	=G��ÆEE��F��@/?G��

I�H��ÆEE�@/?G�FJ


2.2 STHIUV

. 2 B"�)� GA ?Æ	 SPA ?Æ��

7���Æ��=������K
��	GA

?Æ�L�R4S��T0��+ 30 	J�J

0+ 50% 	MGJ0+ 1% 	NO>�	K�C

�R4+ 100 �P SECV 5FM
	U����

M
��
SPA ?Æ�K�QLÆ�V!NR4

��# [20] 	��R��FM��M
�+ 20	

F���M
�+ 40 
GA ?ÆM;��� 29

+�K���	�������DO�
���

KD���
;���	
SPA ?ÆM;���

20 +�K���	W3�
*DO
$E
�

���?Æ2��=&�����

��Æ

M
	X6�=&�Æ���
���
�K

N"

��
��FLÆP�R�� [21] 
�

QNM	SGR [7,22] ���FHD����6

D!	N����*#�
������O(

��=&��


E
?Æ2���I���
� 1195 nm�

1465 nm >���Æ��
��	I���Æ7

<DB�����=&���� 1195 nm�K(

� C–H ��7TYDB7<�	���F��

�
DB�� [23] �1465 nm J� 1450 nm >�

���: O–H P�S��7TYTZ�DB�

�	����U�+ÆVQ�[��UV<�F

���� [23] 
GA ?Æ��� 935 ∼ 965 nm 	

1145 ∼ 1205 nm E+DO����Æ��
��

�Æ��(�F��UV<�DB7<�
!N

[16]O"	1265 nm	 1465 nm >���Æ���

��*#������� [16] 
1575 ∼ 1625 nm

��Æ$���W [24] �KR
 [25] ����1805

nm J� OH 	 C=OP�S� 1820 nm >��D

B��	<F/U�+ÆUV<DB�� [23] 


SPA?Æ��� 515 nm	 545 nm>���Æ(

�>����	�Æ$���SLX<DBM
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3 3 WXYZ[\8H]^_

ONOW GH POQT (%) PYQT (%)

\IIFN SVM 99.8±0.5 84.4±2.2

RF 95.0±0.7 94.8±2.3

SPA SVM 95.6±4.8 62.4±3.8

RF 83.0±2.2 81.6±5.2

GA SVM 94.8±1.3 88.4±2.6

RF 91.8±2.4 91.0±4.1

]��
� 875 nm �995 nm �1045 nm >��6

2�ÆB�ÆF��DB��	!��Æ$�

FU��GM]��
V
���Q(� 2000

nm 
-	�����
�Z@R�UV<	@

R<��DB��>� [23−24] 


2.3 ��`S�a

�
9� SVM ?Æ	 RF ?Æ���K

?
� RF ��"��	��E+�RL��

n
tree
+ RF �S[��+� (T�5+ 500) �

m
try
+%,����

�^�M
�+� (�

UR4+ 10) [26] 
SVM ?Æ��V>�W��

+XW�	#9�5��\'=ÆU����

�]L�	V>�W��XL� [26] 


� � � � 	% , � � � � � : � � '

(n=100 	!>!+�
�� 10 +�') 	��

�' (n=50 	!>!+�
�� 5 +�') 	=


!>K?�����FL	W��=�G


. 3 B"� 10 >%,K��FL	#Y"�!

>K���:�	��W��M8_X
""

�^E
���Æ�W��
ZF	RF ?Æ�

:�	����	�^ SVM ?ÆV+��	�

:�W�	��W�
+J�
��	�� GA

M
@�FL:Y� RF �����:�	�

�W��
+ 91.8%±2.4%	 91.0%±4.1%
(.

3 ��
="	�������Æ���W��

�<B�M0�Z	�� SPA?Æ=�����

:Y��� (SVM 	 RF ��) �:�	��	

�2^�� GA ?Æ=���:Y��� (SVM

	 RF ��) 
/
;&	"" SPA ?Æ���

���	��
X`�Æ��
	��Æ���

������
9� GA ?Æ������-=

:Y���Æ(���Æ:�	�J�
""

9� 29 +M
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�
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3 {�>
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��Æ��M
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D

���G	������	�
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	 RF ?Æ���W���.6	RF ?Æ�:
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