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A Method for Numerical Simulation
of Horizon Sensor Using STK

CUI Wen-nan, ZHANG Tao, ZHANG Yong-qian, CHEN Quan-run

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The probe layout and attitude formula of an infrared earth sensor are presented. Then,

a method for establishing the simulation model of the horizon sensor by using the Satellite Tool Kit

(STK) is put forward. The established model is used for the dynamic simulation of the horizon sensor.

The detection images are acquired. Finally, the satellite attitude is calculated by using the obtained

images and the simulation results under different conditions are given. The method is helpful to the

determination of the horizon sensor plan in the early phase of project development so that unnecessary

repetition can be avoided.

Key words: IR horizon sensor; numerical simulation; STK

0 MN

������	
�������

����������	��������

������������ [1] 	������

������������ [2] �������

�	�������������������

��	����������������	�

���� �!��������" �!�"

#$���#%�$���%&& ��	'

!�&'	

"((#�)*)� STK �������

�" �!�$ 	%$ �&������

����'������!��+* �,+

,(--)���$*�"+.�,��.-

.
�/0/012�1"	

5678�2016–05–03

9:;<�O=PQRSTU (61501020303)

>?@A�BVW (1979-) �X�YZ[\]�CRS^�D_�`aEbcdFefGgHhIRS2
E-mail: cuiwennan@mail.sitp.ac.cn

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



14 � � 2016 i 9 j

1 JklKLmno
�������34/�������

�0���51�67�2�����		

3*���4 4 853)6�#%� 1 878

94:9���58#%;< 1 86=� 16◦ �

>:;<� 1 8 1609?=��#��	378

#%�@A>�58?@�� 45◦ $A8���

58#%�19��BBC�D!8�?=

��C�ÆD9	E 1:;���������

#%�$ [3] 	

F 1 GH<=E>IF?JG@

�����K�58#%A,B�#��

�CD�HLI:���MEN>	)�F (1)

�F (2)G,H#�51�67���9 [4] �

P =
IFOV

2
√

2
(A + B − C − D) (1)

R =
IFOV

2
√

2
(A + D − B − C) (2)

F��P � R �@�519�679
A �B �

C � D �@�B���HLIME 
IFOV �

58M9:���I16=9	

2 pqMrNO
K�JK����" �!LJ (ME 2)	

2.1 PQROST

/�!�����EM�(N���#�

��	O��EM"P� A �P#���� A

F 2 E>IFQQKRRL

�M 80 ��G

B = A(80, :) (3)

2.2 -UVS

�#����"P��� SN�G

C = median(B) (4)

2.3 WXTUYV

)�W� H%O�HLI"P�G

D = diff(C) (5)

E = find(D == max(D)) (6)

2.4 WXÆUYV

�OHLIPT�"P��Q �H%'

HLI"P�G

F = interp1(X, Y, xi) (7)

X = (E − 2 : E + 2) (8)
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xi = (E − 2 : 0.1 : E + 2) (10)

G = diff(F ) (11)

H = find(G == max(G)) (12)
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heRQ (◦) 0 –1 –2 –3 –4 –5
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