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Research on Dynamic Infrared Image Simulation
Based on Creator and Vega

LIU Fan, XIAO Shu-chen, YANG Shang-jun, CHEN Xiu-jian

(Aviation University of Air Force, Changchun 130022, China)

Abstract: To improve the technology of infrared imaging simulation and accelerate the development of

infrared guided weapons, the target scene radiation model, atmospheric transmission model and infrared

detector model are analyzed respectively. Taking the F16 aircraft as an example, a dynamic infrared image

simulation process based on Creator and Vega is described in detail. On the basis of MFC and Vega

API, a friendly interface which can switch between different simulation conditions and adjust parameters

is developed. The interface is successfully used to achieve the dynamical control of infrared images and

provides great convenience and good effectiveness for simulation.

Key words: infrared image; Vega; SensorVision; Creator; MFC

0 89

������������	����

����������	��	�	
��

����������	���

�	�


���		����
����	���
�

����	�������������


������������������

�������
������������

���
���������
���	

����
��������
������

�����	��������������

����	����������� � [1] �

�!" Creator� Vega�������	�

�����2011–08–11

D !"�EF (1986-) �G�H:;IJ�<=>K?�@A>KLBCDMENOFGHIJPK�
E-mail: liufansv@126.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.10, Oct 2011



22 � � 2011 L 10 M

# MFC� Vega API��$�����	��

����� �	 � Vega !��!"�

���	���%$
�"����#

&$�

1 QRSTUVÆNWO
��%Æ#'	$&�%�����##

�(#$�������� �������

�%���!�%�	$&����$�'"

)�&���*#�$* �	%&�'�

 &*()'�� �
�(��� +�Æ

�&�
,(��� � +��*�+�&

�",�!)%���&��$& &)*-

��� �'-"� �*+	+�.# &

,,�"#�.",��'������$*

���	��#��--//��)* ��

!���	 �$$.%��..& �0�

�/ �0�(��

�/��&�������)�00 +

�Æ���
0��Æ���
0�� ���

!���#�$&�%����'���#1

(� [2]

L
apparent

= L
ambient

∗ REF ∗ T
path

+L
direct

∗ cos(ang) ∗ REF ∗ (1 − frac) ∗ T
path

+L
direct

∗ fang ∗ REF ∗ norm ∗ frac ∗ T
path

+L
thermal

∗ (1−REF )∗T
path

+L
path

∗ (1−T
path

) (1)

(�	 L
apparent

�#1*)2(#*����

�� L
ambient

�21������ L
direct

� +

(12)������L
themal

�3� &����

�� L
path
�!+3�*��!����� T

path

���!+3�*��!,���REF �,,

 &� ��� ang �0� &42�0��

 + / 1242%+�5'� frac ��)$*

*� + / 12�"- ��� norm �"-6

�7�+� fang �"-'��8�+�

2 XYZPWO
�/��&��������$&�%�

Æ�,�		�$&�%�������!.

9:�,����	���$&�%�!��

%+;3��!-$&�%���.9,��

���.9��)��"' 3 �$3�8��

��!!�0+�4��<��!�0+
!/

5
"6�0��1�.,
5
6
7#!3

2�83�.9�

�!�"-,�� τ(λ, x)  4�

τ(λ, x) =
p

λ
(x)

p
λ0

= τ
α
(λ, x)τ

γ
(λ, x)τ

η
(λ, x) (2)

(�	 λ �45� x �$&�%���&��

�78� p
λ
(x) �78� x 5������ p

λ0

� x = 0 5������ τ
α
(λ, x) ��!4�)

6��,��� τ
γ
(λ, x) ��!0�)6��,

��� τ
η
(λ, x) �.!3.9�9��!"-,

���

�!.9�#$4)�00��1(4�

�!!�4�7�#�!!+�#��#'�

�� FASCODE 
 LOWTRAN � Vega ��

MOSART(MAT) #���	 MAT ��#���

�)Æmat !�	6".Æ�8� Vega ��#

��		7��#9�:-�8	)"�!:�

MAT =�����!!+���

3 [QR\]WO
>;�������;<.	��

�����!.9*�/!��	��.�"

<��=>*����&�����&���

������?='�	6�#�����

/@9�A�&��+:�9�A��9?

�AB���B�2<	�0./7�>4�

*�C�	��

3.1 123456789:;

!;D��#*�@:+:	��+�	

�%+�8�	�A#
E"<����<

��6@:���-(+?��A� �;=

Infrared (monthly)/Vol.32, No.10, Oct 2011 http://journal.sitp.ac.cn/hw



� 32 ��� 10 � � � 23

D�	 =���(+0<�B��?��!F

�"<���@�����	���<��

��>�� �()�2Æ�"<!;D�

�=G���	��<����!;D��

H
s
(f) = H

o
(f)H

e
(f)H

d
(f)H

m
(f) (3)

(�	Ho (f) �"<���!;D�	He (f) �

9+23�!;D�	 H
d
(f) �&���!;

D�	 H
m

(f) �>4��!;D��

3.2 12345645?@

��<�����������A=

��	���)���&��)6��A=��

�	������	�	>B?<����A

=CD����%��<����A�A=

 4� [3]

VΣ =
√

V 2
J

+ V 2
1/f

+ V 2
G−R

+ V 2
a

(4)

(�	 V
J
�<A=	 V1/f

� 1/f A=	 V
G−R

�

6� – /�A=	 V
a
�06A=�

3.3 12345^BCDEF

F*��<����A=H@EG� µ


$A� σ2 ��>0B	��0���<��

�H�� !�� [4]

F (x, y) =
[
S(x, y) + n(x, y)

]
· H

s
(5)

(�	 F (x, y) �����	���?�Æ	

S(x, y) ���<�������A	 n(x, y)

�H@EG� µ 
$A� σ2 ��>0B���

A=�A�

4 _S`aTbc
��	���@C�FG$&����!

�
�!!�
��,<!��)%��!�

#	�* � Vega HA-!��5B��

IC	���%��)�!�IIC��	

��

4.1 J Creator KLEF

� � Creator CF!�5	>; F16 &'

�;$D*�	 1 )4�F!I�	�

E 1 Creator JKLDE

�5���	!��A)�������

�	FD:�!� EJ����8	�M�F

�		7�ÆK��E�F�	��0'GF

Æ	L����������G���F!�

��
�'-"'M$;��

(1) DG!���0$� (%�/��9F

��) 	�	D*
�������

(2) &7$&5!������G!��

N5>4	"HH���HHAGAOI

I��
,<
")�J<#J��KI�

(3) ��!����8P'(�9��-#

!��//����Q	N�����8P'

(�9�	"R�� $:!�����

(4) E���!�OSCFJ*	��

KTJ<�,<�KT!�����

F16 &'!��FG��0�P�L�

E 2 F16 KLLQRMNUME

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.10, Oct 2011



24 � � 2011 L 10 M

(1) � Creator - F16 &'�(�F! (F!O

	V	 2) � (2) :H$&�J<	S (V	 3) 	

�-MW!��J<	OM�	��$&�1

N!� (V	 4) �

E 3 TPNUE

E 4 F16 XYMOPKL

4.2 J Vega MNOdPEF
	 5)4���9%���I�	�@C�

Vega �� Lynx 	I�ZV&�*OQ�
�

R
�%
()0�
21",21��#	�-

6��SQ7��*� SensorVision[HÆtmm

�Æmat!�	 �����#1(�#�%��

����'�	����'��/@�C�G	

@	���%���9	��*� SensorWorks

�� SensorVision ��	I	���KT<A

=#;R!����$RTF��!��!

W�

4.2.1 efghij

��S&):$4FG�1N!�T��

	SJ<			SJ<Q0\$0��PU

�Æ�-#��9%���V	;
�.R0�

 &�,,;�� �J<,,M�� (Texture

Material Mapper, TMM) "��#@:!�

 &,,���Æ�Ætmm !��J<,,M�

�"�PR1�,,]��#QWJ<�	

�RS0^�,,J<. SensorVision���

*QW�;X�,,W��

4.2.2 klmnjopiÆ

� MOSART Atmospheric Tool (MAT) -�!

!+!���#	#:��!,��
�!

)%��", +_12�Æ���#�.#

�#�
�	
�TC��#��Æmat !

��Æ�G��RTC�#�J�T����

�	@	$5��� MAT �>;�Z*O

J���!�;X��G5	 SensorVision

� ��)�;X��*XY��!<��,

,U���ZE"�CD�U�	� Object

Property Editor =��#`G�$&�' �U

��

E 5 aZMYbSMLDE

Infrared (monthly)/Vol.32, No.10, Oct 2011 http://journal.sitp.ac.cn/hw



� 32 ��� 10 � � � 25

4.2.3 efmqrstjo

Vega ���T�$&!�
�!���,

<!����*	>;�!<�
21��
"

-
U��/7�+#J�	 � SensorVision

!"5��$&���	��+��	��

<V��'�	�	Z�[W/4
c\�	�

A=�����RT����	;
� Sensor-

Works!"-��&�����	�T�"<

,��
[�
 F �
=>WA
&��X�


&��0T�
��\]T",23A=#J

� [5] 	�	��RT����	��

4.3 UVWX

����!32�'	�# F16&'� &

U�� 300 K 		 6 �45� 3 ∼ 5 µm 5��

�	�		 7(a) �45� 3 ∼ 5 µm 5T�!�

�A=*���	�		 7(b) �45� 8 ∼ 12

µm 5T�!��A=*���	��@	 7 �

"^:	45� 8 ∼ 12 µm 5��	��2�

-45� 3 ∼ 5 µm 5�'	��E&'� &

U� T=300 K 5	�����'��45� 9.7

µmYY	2# 8 ∼ 12 µmd]��	 7(a)��	

6 �����*T���&�����	�	�

2�'_		�!e�.�V	��&��-

�����
�����

E 6 3 ∼ 5 µm UfMaZEZ

(a) 3 ∼ 5 µm UfMaZEZ (b) 8 ∼ 12 µm UfMaZEZ

E 7 VWg^[_MaZEZ

5 MFC uvUw Vega aVxy
��`H LynxX��TaYbh�-�`

$	�!c��\��bhV& (�#���

�2��a@���#�(#,#�78�G

A) 	i��Z��[ �
�����

CF MFC OS'� Vega  ��])��

P�$4���^j.*8��)9	 CView

��CF� � Vega �� zsVegaView ��

CF� �\<�$4"9b=,�	+�

.# MFC �X����)Z]O2�k���

X	�Zd��+��� OnInitialUpdate() D�

G���� runVega() �c� Vega 2�	��d

���[\,�J�!i�c��+2�	�e

��� zsVegaView�c� MFC  ��])3�

����.#)^f���(+�2�G5�

2�(+"�hb_	Ee�V���2�(

+"k������g-3		 MFC �X

����5�dCD�O2�k�	���2�

+!;9� CView��e_�	lE]���

�$��`!a
O9	�Æ#'	� Vega2�

�jb!a�;*��G� UpdateAllViews() �

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.10, Oct 2011



26 � � 2011 L 10 M

R�)�� �9	�:$k�cm`7�d

W����!���jb CView ��$ Vega

 ��]��

�!��]ea��0"'1�L [6] � (1)

@CCF�)`!a MFC  ��]	�-�,

�*�^j� (2) �fcbÆ2<D��CF�

)2�	�#G Vega� (3) KT(�(c�g

`� bÆ	�#��jb Vega �(!"�J

��	 8 ��!�# MFC � Vega API c���

#GAJ����2��bhV&�

E 8 nd MFC o Vega API hpMiqjk

6 bz

�!�-$&��!�
�!!+!��

��&��!��0e���*	fN��

Creator � Vega ����	��8P��	�

c�����#jbJ����2��bhV

&	i��Z�����[ �
�����

��� �	 � Vega � SensorVision!"�

SensorWorks !"�)
���	�	��%

$
�"�����&$�

^_��

[1] l`fhiLTPjYMaZkZbSgm [D]. r

a�bl��� 2007.

[2] hgs�nhi�ijk�lhjk Vega KoM
aZkZlkbSJKtu [J]. cdefghi,

2008, 30(2): 31–35.

[3] Garnier C, Collorec R, Flifla J, et al. Infrared Sensor

Modeling for Realistic Thermal Image Synthesis [J].

ICASSP, 1999, 6: 3513–3516.

[4] mv�nwj�mp�lhmklqTPaZmk
ZoUKLgm [J]. klmnhi, 2005, 17(11):

2577–2579.

[5] Sensor Products Help [Z]. America: MultiGen-Para-

digm, 2001.

[6] nx�hnd Vega MaZTPbSgm [D]. r

s�rsUy��� 2009.

n{|} 16 ~o

��X��p�Y	@qr �$&o@:Jp

pq1:qX�<N�l�s�X�Æ�0<

��Y��Æ7��8�����tr�Ku

 /�$)	�>*��#$^�Æ7�p�

sz��1:�6��)0<o)��Ævw

����x�;$�[W��[y
$&�$)

5+[*zz�--D*�8{d]�1:6

|�Æ��	�R$) 3Y �;X�0��}

t
9t�{t�r�6B�tCp�XP)�

�Y	uu�te�����1:6|�0<�

�Æ���r�6B���	��p�E"

�vs(+�ÆGt�1:�;6|�

^_��

[1] vquh rstuvwxy�ez{ [M]. vs�

~�wxw� 2004.

[2] xJjh |} [M]. y|�y|~�z}wxw�

2009.

[3] Information on http://sinoprobe.cags.ac.cn

[4] yzw�x 3PKL{{||}~}y~zgm~

(No.SinoProbe-08-02-06) �x�~w|�{|}~

~g�� (No.201011075)

Infrared (monthly)/Vol.32, No.10, Oct 2011 http://journal.sitp.ac.cn/hw


