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Calculating Operation Range of Infrared Detection
System with Satellite Positioning Data

WANG Yi-feng, WANG Dan-lin

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: A method for calculating the straight length and the shortest arc line length between two

points according to the longitude and latitude information given by satellite positioning data is presented.

The operation range between an infrared detection system and a target is the length of a straight line.

It can be calculated according to the longitude and latitude information of the infrared detection system

and the target. If either of the infrared detection system and the target is moving (e.g. ground-to-air

or air-to-ground) or both of them are moving (e.g. air-to-ground), the operation range of the infrared

detection system can be calculated by using this method.

Key words: infrared detection system; infrared imaging system; operation range; satellite positioning

system
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(1)89 1(a)+:�A , xOy,->�?@

*: D �9: AD� OD�ΔADO ��0J;A

;-�����B�C;D � wA >(�?G

AD = R sin(wA), OD = R cos(wA) (1)

I<�8@ �O� � (◦) ; (’) = (”) !�

-�>(�PE�F(�Q>�G?R��-

��@�SQ>*1�O�-��� 108 � 54

; 22.2 = (108◦54’22.2”) *A�F(�>'��

(◦) � 108 � 54 ; 22.2 = = 108 + (54/60) +

(22.2/3600)= 108.90616◦ �@�SQ>*1��

108.90616∗π/180=1.90081���H,�A: BG

BC = R sin(wB), OC = R cos(wB) (2)

(2) 9: A � B ':�J/< AB , xOy ,

->�?@*J/ DC �SB A :B�0,I

5 DC �J/��.J/ BC ,.5 E :�J/

AE , xOy ,->�?@*J/ DC �5�G

EC = AD, AE = DC

BE = BC−EC = BC−AD = R[sin(wB)−sin(wA)]

(3)

ΔAEB ��0J;A;-�C�DE�+�G

AB
2

= AE
2

+ BE
2

(4)

J 1 KTCLFGH A IH B GDJMUKN

, ΔDOC -��E; � DOC �D A � B '

:���+L>(�F

� DOC = jB − jA (5)

C�VO�+�G

DC
2

= R2[cos2(wA) + cos2(wB) − 2 cos(wA)

× cos(wB) cos(jB − jA)] = AE
2

(6)

(3)( A�B':;�.�B O,9�ΔAOB

��0
PA;-�C�VO�+�G

AB
2

= R2 + R2 − 2R

×R cos(� AOB) = AE
2
+ BE

2
(7)

C�>QM����R(

cos(� AOB) = cos(wA) cos(wB)

× cos(jB − jA) + sin(wB) sin(wA) (8)

S�

� AOB = arccos[cos(wA) cos(wB)

× cos(jB − jA) + sin(wB) sin(wA)] (9)
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� AOB (�1�&) �P1=�AB *

�AB = R · � AOB = R · arccos[cos(wA) cos(wB)

× cos(jB − jA) + sin(wB) sin(wA)] (10)

(5) 89 2 +:�,HTIO-��-E�

(r, θ, ϕ) .J;E� (x, y, z) +�P,�=Q
�

x = r sin θ cosϕ, y = r sin θ sinϕ, z = r cos θ (11)
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) +�����S=�&'�

AB =
�
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A
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B
)2 + (y

A
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B
)2 + (z

A
− z

B
)2

(12)

��E�.�-E�TU,H [4] ���VG9

1(a) �9 2 ��N('3+��LU�F

ϕ = jA, θ =
π

2
− wA O3 ϕ = jB, θ =

π

2
− wB

(13)

B/G

AB = R
√

2

×
�

1 − coswA coswB cos(jA − jB) − sin jA sin jB

(14)

'*�0'A�; A (116.46◦,39.92◦) ($P) �

B (121.48◦,31.22◦) (>W) �C�� (10) ��'(
�AB=1068.2 km�C�� (14)��'( AB=1066.9

km ����->�':��B(QX01/�

� (10)'(�� A�B':+��(N1=�'

*VG��2PR+��M-�/��* 1178

km�PR�V���* 1320 km�PRVS��

=* 1453 km �
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