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Influence of Atmosphere on Simulation of

Infrared Thermal-imager Imaging
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Abstract: An algorithm for atmospheric correction on simulating infrared images is proposed. On the

basis of airborne thermal infrared images, the infrared images obtained at different heights are simulated

with the help of MODTRAN. Simulating experiments have been performed in four different atmosphere

modes.

Key words: atmosphere; thermal–imager; simulation

1 oiAZF��K�1�MF}GiI�t�/t�"m`SmC?#I���RU�%m`Sso��I�t�IC�[#MF�t�HFIÆNLt4�oF�t�IÆNLtd;�/R�H�$�ÆN/tId;%4�&�F&�~t
h�SKe�[*�6`IÆNh�g#4�I�Hhn��qÆN/tI�1�℄��H?xh���7h��?x[ÆNh�I.(K�:{�1>RUÆNLtd;IlW
k0I"3W [1] �j�
�6IÆNh�?�%ÆN�t��"IJ��< [2] �7�4ÆN/td;E���"3+6a�/te(4ÆN�t�/te�[�t(Ih��Æ

Nh�4F=�t�~	hI?{���F�?x��^�#%)F?x'
��I�q^�.(�H��?x%z$h�,�F=�t�I�h�|A$?x��I}e [3] ��9�4�ÆNLtd;�(l�4�?x�>��\��t�4�RoWiHFIÆNLtR�5�r<ÆN/tI*L�3K% MOD-

TRAN�*4�?x�>�HFU"H?xh�i"HoWId;Lt�REAIi�$tV>iU�5�
2 �Kgys>
2.1 ez℄~b\r<�h�7*1�7mw0'FID��h�TW�#Æ%gT/ [4] ��}gyv	2005–06–30ko�u	/(rh4:�}bF (51403040203QT0701) ��Æln	�HV (1977 —— ) �G�P!℄%M�UR�}7�{k�SZd�=�Zd*v'D�h<�

Infrared (monthly) / Vol.27, No.1, Jan 2006



2 �  2006 	 1 �
Lλ = ελLbλ(Ts)tλϕλ + L

↑

aλ
ϕλ

+ tλϕλ

∫

2π

f(Ω′
→ Ω)L↓

aλ
(θ′) cos θ′dΩ′ (1)�E� Lλ R7mw0'FI λ !,I�ÆNh�TW� Lbλ(Ts) RN�`LZWR Ts(DVR K) � λ !,IsJD�Bh�TW� ελ R

λ !,IN��h�\� tλ R λ !,:NeF7mwI?xD�J�\� ϕλ R7mw4 λ !,I~tq��-� L
↑

aλ
R λ !,?x��h�� L

↓

aλ
(θ′) RCQ. θ′ � λ !,?xi�h�� f(Ω′
→ Ω) RN�/v`�g#�-� ∫

2πR�gj	�C�Æ~�g� dΩ′ RQgQB.�� (1) EO 1s%N��h�5?xx��7mw0'FI�h�TW�O 2 sR?x��h�TW�O 3s%?xi�h�5N�`��3�?xxUG�7mw0'FIh�TW�[%q�!ZR λ1 F λ2 I�t��[�
(1) 4��g�H3�t�0'FIRh�TW�

L =

∫ λ2

λ1

Lλdλ

=

∫

λ2

λ1

[

ελLbλ(Ts)tλϕλ + L
↑

aλ
ϕλ

+ tλϕλ

∫

2π

f(Ω′
→ Ω)L↓

aλ
(θ′) cos θ′dΩ′

]

dλ (2)

2.2 Y�fa�x�	[�`��r

RU�%>^�^d49%�*�Lt%�t�4f�q9�HFI��4�X�q9��t�/tId;�%�1$7mwIf�q9oW% h1 �1$H�7mwIX�q9oW% h2 � L1λ Rf�q9�7mw0'FI λ !,I�ÆN~th�TW�L2λ RX�q9�7mw0'FI λ!,I�ÆN~th�TW� λ !,Ih�4f�q9FX�q9&I?xJ�\% tλ �?x��h�% L
↑

λ
�7mw4 λ !,I~tq��-% ϕλ �5#?xh�7*w�H3

L2λ =
(L1λ

ϕλ

× tλ + L
↑

λ

)

× ϕλ

= L1λtλ + L
↑
λ
ϕλ (3)��t�[ λ1 ∼ λ2 !Zq��5[� (3)�g�HF�t�Rh�TW�

L =

∫

λ2

λ1

L2λdλ

=

∫ λ2

λ1

(L1λtλ + L
↑

λ
ϕλ)dλ (4)� (4) ;%Lt&-<��I"3w��#� (4)^dC�HF�t�=)Ltaqt1PITW��[LtI�%t1PVH�I?x�>�5CHFX�d;Lt�L 1 %4nHI?x&-i�P! MOD-

TRAN �*"3I?xJ�\
?x�h�5oWI���[ (L�-<IDV% µm �L

(a) �yK�℄6pXJ�� (b) �y�i�6pXJ��M 1 pXJ r
Infrared (monthly) / Vol.27, No.1, Jan 2006



� 27 ��� 1 
 �  3

2 �L 3 H) �"3E*%�b��N?xh��o;x�-h��m)WR 23km �X8R#F&F}(7�CQ.R 0◦ �}(7oWg��
0km�20km
 40km�tV!ZR 8µm ∼ 12µm�#LC��3�}(7VB/o�u?xIJ�\/? (�.(/y) �?xI�h�/y
oW/M�?xJ�\/y (�.(/?) �?xI�h�/?�:%�R?x.(
�h�&7*X8${�X8YU�.(;��h��y
X8,�.(;?��h��?�^|5PoWI6$�.(I2\/I/y�?x�h���2(��:%#%5PoWI6$�?xgQ/I/d�I-y�C��3�EKNe-� 40km��?xI.(
�h���"<4��9�4P! MODTRAN �*"3?xJ�\�ÆN�h���^dC�,X�q9IoW�V=Ne 100km6 (MODTRAN�*7�vIF&U?=K�% 100km) �
2.3 _wt|`
�"HI?xh�$" HI?x/g�1x��9?xI'
�h��;"nH�

L 2�L 3%nHE*iI"H?xh�I?xJ�\�?x�h��:L 2 
L 3 C��3�"H?xh�I?xJ�\�?x�h�$nE?I*���9�44�ÆN�h�ILtd;����g�%kH?xh�E*�
3 +w80q,_���\�f�q9��t�p�FIÆNLtR�5�g�4b��N?x��A?x�ETWT ?x
ETWj ?xh�E*i�4�UX�q9�LtId;�
L 4 7!�L 4(a) %�t�4f�q9�HFILt�L 4(b) �L 4(c) �L 4(d) 
L
4(e) g�%4b��N?x��A?x�ETWT ?x
ETWj ?xh�iHFId;Lt�
4 8B��4�ÆNLtd;��?x�q%��AZI�1�r<EA�� [5] ��\��RoW

(a) ��O�y (b) �B�y

(c) FUXU!�y (d) FUXk!�yM 2 �yi \K�℄J r
Infrared (monthly) / Vol.27, No.1, Jan 2006



4 �  2006 	 1 �

(a) ��O�y (b) �B�y

(c) FUXU!�y (d) FUXk!�yM 3 �yi \�i�J r
(a) +�Mu (b) ��O�y

(c) �B�y (d) FUXU!�y (e) FUXk!�yM 4 e<2�q9�I�t�7HFIÆNLtR�5�A4�?x�>�"AZu8�1�d;�t�4��oWip�IÆNLt�d;z�Lp�Ri�$tV>iU�5�Zp��
[1] NP��I)9�9�V�ywY��nb�;r��[JÆ: [J]. ywB
� 1977, 55(1): 43–53.

[2] 8z�'D��8D��V<�OMuJ+i'e<�, [J]. �O'��u2�2003, 32(3): 299–303.

[3] _���NY�. �L��yi�8+�"4_ [M]. yw4�� 1998, 9.

[4] .Rl�M#O��g	���O�nFGG'~fo|��v\Yf[Xa�J r [J]. B
G��
1999, 44(19): 2122–2127.

[5] Wv=��2�OMuL��0Y�e<MuJÆ: [D]. �:�
0"
W_℄� 2005.

Infrared (monthly) / Vol.27, No.1, Jan 2006


