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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

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.2, Feb 2016



40 � � 2016 � 2 �

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���
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Æ	 RF ?Æ� 10 
����
����

��/�W�	 &9��Æ������

�
$��Æ��������


'!�
9� GA ?Æ	 SPA ?Æ� 10 


����
$��Æ�������	#� RF

Æ SVM 0_�Æ�T`���
����W

�����#
$'��4� 10 
����


�Æ�����Æ�������	=A

Infrared (monthly)/Vol.37, No.2, Feb 2016 http://journal.sitp.ac.cn/hw



7 37 8�7 2 9 � � 41

3$���Q����G�YH*#����


D��Æ����08 �$�FU�6

�
D���Æ��	


Ub��

[1] \[a�VF\�b]^c̀ WaFNG GAb SPA

QHcd_ad3`beae] [J]. XcdeXc
Yf, 2012, 32(12): 3377–3380.

[2] ^Zf�3]_c̀ W3LaFN`ae]GK(c
f [J]. XcdeXcYf, 2010, 30(7): 1825–1829.

[3] b�c�gdec`WgfhKihFNEMbG
hKK(ic�� [J]. gheij[d\, 2009,

28(3): 207–211.

[4] Vasat R, Kodesova R, Boruvka L, et al. Considera-

tion of Peak Parameters Derived from Continuum-

removed Spectra to Predict Extractable Nutrients

in Soils with Visible and Near-infrared Diffuse Re-

flectance Spectroscopy (VNIR-DRS) [J]. Geoderma,

2014, 232(12): 208–218.

[5] ]dgc`W3LjjeaFNONK(ec [D].

k��^dhe5f� 2012.

[6] _`�ef�il�kc_Gag*3K(aFNO
Nfhec�� [J]. klmnopbdd\, 2010,

30(11): 20–25.

[7] Kokaly R F, Skidmore A K. Plant Phenolics and Ab-

sorption Features in Vegetation Reflectance Spectra

Near 1.66 µm [J]. International Journal of Applied

Earth Observation and Geoinformation, 2015, 43:

55–83.

[8] Nikopensius M, Pisek J, Raabe K. Spectral Re-

flectance Patterns and Seasonal Dynamics of Com-

mon Understory Types in Three Mature Hemi-boreal

Forests [J]. International Journal of Applied Earth

Observation and Geoinformation, 2015, 43: 84–91.

[9] Vasques G M, Dematte J A M, Viscarra R R A, et al.

Soil Classification Using Visible/near-infrared Dif-

fuse Reflectance Spectra from Multiple Depths [J].

Geoderma, 2014, 223-225: 73–78.

[10] George R, Padalia H, Kushwaha S P S. Forest Tree

Species Discrimination in Western Himalaya Using

EO-1 Hyperion [J]. International Journal of Applied

Earth Observation and Geoinformation, 2014, 42:

140–149.

[11] Kuusinen N, Kolari P, Levula J, et al. Seasonal Vari-

ation in Boreal Pine Forest Albedo and Effects of

Canopy Snow on Forest Reflectance [J]. Agricultural

and Forest Meteorology, 2012, 164: 53–60.

[12] cdl�dmi�no�kc`WaFNGjhg
gbpaqYOW [J]. qrstd\, 2009, 20(10):

2424–2430.

[13] hjec ufvghXcYfpw (ghi) [M].

mi�'rksnol� 2007.

[14] ik��tj�b]^�kc`Wpmbjlmk
QHGklm26FNqann [J]. XcdeXc
Yf, 2011, 31(9): 2399–2402.

[15] \nr�ooe�opp�kcps3LtpaFN
qY'q�jlmkQHGkqa [J]. ghexX
lm, 2014, 32(4): 1265–1271.

[16] \ru�df�qurc`W dbiPLS-SPA qan
nGvrws-Tm26FNtY [J]. ynlmd
\, 2013, 29(S1): 218–222.

[17] Turker M, Koc-San D. Building Extraction from

High-resolution Optical Spaceborne Images Using

the Integration of Support Vector Machine (SVM)

Classification, Hough Transformation and Percep-

tual Grouping [J]. International Journal of Applied

Earth Observation and Geoinformation, 2015, 43:

58–69.

[18] Nitze Ingmar, Barrett Brian, Cawkwell Fiona. Tem-

poral optimisation of image acquisition for land cover

classification with Random Forest and MODIS time-

series [J]. International Journal of Applied Earth Ob-

servation and Geoinformation, 2015, 34:136-146.

[19] Torres M, Qiu G. Automatic Habitat Classification

Using Image Analysis and Random Forest [J]. Eco-

logical Informatics, 2014, 23(9): 126–136.

[20] jn�Vrd�\xr�kcjlmkQHyso
sum26FNIvnp'G�� [J]. XcdeX
cYf, 2010, 30(4): 949–952.

[21] tFw�tj�oqr�kcscxvagK(i
hFNz7qs�� [J]. XcdeXcYf, 2013,

33(12): 3303–3307.

[22] yKu�wuv�x{v�kc̀ WFNe]��G
s2'tzcf�� [J]. XcdeXcYf, 2009,

29(2): 463–466.

[23] Fourty T, Baret F, Jacquemoud S, et al. Leaf Optical

Properties with Explicit Description of Its Biochem-

ical Composition: Direct and Inverse Problems [J].

Remote Sensing of Environment, 1996, 56(2): 104–

117.

[24] wxb�yu�v5Gc3Lzswe{Tc{3
FNkw�� —— x 2100 nm y|`xG}t|
Ez{y [J]. zyd\, 2005, 9(1): 1–7.

[25] ^z�}z{�||jc~{}gb|}GFN
w�y}| [J]. {|}~e~�d\, 2007, 13(5):

802–808.

[26] ^s��~}��z�kcMatlab �~~� 43 ~

Æye] [M]. mi�mi����5fnol�
2013.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.2, Feb 2016


