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Abstract: For the case that it is difficult to acquire hyperspectral image data, a hyperspectral image

simulation method based on the radiation transfer model PROSAIL is proposed. Firstly, the sensitivity

analysis of the input parameters of the PROSAIL model is carried out. On this basis, a parameter

calculation model based on a support vector machine is established for five typical biochemical parameters

(leaf structure parameter N, chlorophyll content Cab, leaf dry matter content Cm, carotenoid content Car

and leaf area index LAI). Secondly, simulated hyperspectral images are obtained through pixel by pixel

calculation by using the PROSAIL model according to the typical biochemical parameters. The multisp-
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ectral image data from CCD1 onboard the environmental satellite HJ1A are used to realize the simulation

of hyperspectral image data. After the equivalent simulation results are compared with the multispectral

image data, it is found that the average structure similarity of the corresponding bands of two different

images is greater than 95%. Except the blue color band, the total relative error is less than 10%. This

shows that the proposed method can be used to realize the simulation of hyperspectral images based on

multispectral data.
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% 1 PROSAIL &'()*+,

.7 D? @; E<

<2 N <2ABF� —

Cab <3= a+b @4 µg·cm−2

Cw G>ÆCH cm

Cm D?=@4 g·cm−2

Car 5E6I=@4 µg·cm−2

Cbrown >7=@4 —

FJ LAI <8G?� —

LIDF ∗ <9HKLI� —

SL :M>ÆF� —

ρs @;N<= —

SKY L AJ=O> —

KPLM sza or θs BCAQH deg

vza or θv KPAQH deg

raa or ϕsv DRS<H deg

1.1 @- PROSAIL ./A0BC1.2D3

4E5�6

PROSAIL��� PROSPECT(��(��

� SAIL !-/����)"���'���.

#F?�(�/���� [9] 
 � Jacquemoud

S� Baret F� 1990 23�:1� 1995 N�

E@�PROSPECT ������(���+�

BOPF���/���G��
QA� ��

(�&$2��
�'(2��R��SAIL �

� [10] � Suits �� [11] �.SB$
 �,G�

!-/����-.
��**��(
T�&

+��)�� PROSPECT–5B HU& PROSAIL

���� PROSPECT ��
3�'T)���

���C(�V���DWEU0�HF0�

(�VG/���G���1$
���
�

��$�

PROSAIL ���#�2�����IJ –

.4 – ����)*KI�(�L02��!

-L02�HD�4 1 I:& PROSAIL ��'

M�XN#�2�
'�+�#:� 400 ∼ 2500

nm��%�J������ 1 nm�!-���

�5�+
�Æ� PROSAIL ���

�

������
M!��4 1�'�+�XN#

�2��(�OWY�(�!KY.Æ���

1�XJ�-���IJOWY�IJ!KY

�%
'1��ZP$�[��>\�]3�

����L�!KY�IJ!KYK(�!K

Y-Y�QK/���L�R+2��3RS^

$32��%
'1����MN�
O<�

35
M!��0���
���B�2�Z

P(�&$2� N �(%03
 C
ab
�(�V�

�3
 C
m
�DWEU03
 C

ar
�(�47�

LAI �

1.2 @-7L89MDE5N:./DOP

1.2.1 ;<,=(>?

6Q�8*
2/+��
23M!
�

T)�

QZP���#��
�!-0��

�
�[�+�AR_&*
'2� (ZP(�

&$2� N �(%03
 C
ab
�(�V��3


C
m
�DWEU03
 C

ar
�(�47� LAI)�

�������'�����
(�3
"�


'2��[SU��%�T)�

)��

.<%�J�A���
'2��
�Q
1

�� PROSAIL��R�L+�.����



��R�SU�0���
�4 2I:&2��

Q%��[\OIMN�

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.9, Sep 2016



4 � � 2016 S 9 T

% 2 @AB+,CDEF

F� TR�V ]^ E<

<2ABF� N 0.5 ∼ 4 0.5 —

<3=@4 Cab 5 ∼ 80 10 µg·cm−2

<2D?=@4 Cm 0.003 ∼ 0.033 0.003 g·cm−2

5E6I=@4 Car 0.5 ∼ 16 1 µg·cm−2

<8G?� LAI 1.5 ∼ 6 0.5 —
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