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� 168 �����������S�℄��������� 24 m��8T		q-DtZ�E��� 5600 s ^Iyk$Z5NR���!8:y 10 cm 	E�Dt%�MW��CZ��k�\0p	�aq-%�7Y�SHZ�El�>z (�{;i�) 	jvf� M�� G	,H�tE�EZ����EU"&�E7�;�{ MEO ( _��X) � IGSO (;>_��0�X) �GEO (_�f��X) 3"�X�E�GPS q.~�X�o&)xjk��q-txJR	?� MEO' IGSO �EE�&)�xZkQ�t GEO �EL�:;Q�:*����	1�E�Xq.~�oZ��gh/�H	E�4o&)k8	\��x&)���	py IGSO �Et℄	�SnZ^Io$ (�O 2 h) 	uyL� 1:1 Z��6	�E�X�o2�JS5	�X4o&)kS8	Ka\=&)^Iyk	8�KU&)4oÆo\ [1] �py:;Q�:*�� GEO E�&)	vr"Xn�x�OÆ (1) 3q GLONASS +z`
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	hh
cj =

2

n

n−1
∑

k=0

f(xk)Tj(xk) =
2

n

n−1
∑

k=0

f

[

cos

(

π ·
(

k + 1
2

)

n

)]

cos

(

π · j ·
(

k + 1
2

)

n

)

, j = 0, 1, · · · , n− 1

(2)d f(xk) ��E� ∆t · xk + (2t0 + ∆t)

2
^wZ��6&	 t0 �34t�~	 ∆t �&)oj^Iyk		7�V�C/&)V��

f(x) =

[

n−1
∑

k=0

ckTk(x)

]

−
c0

2
. (3)



� 2 0 >��℄�r8�W�D0'*V#�F�.F� 169�O�f{hUo m(m < n) \I7�V�C/&)		`qF
f(x) ≈

[

m−1
∑

k=0

ckTk(x)

]

−
c0

2
, (4)H^WP!8� ∑n−1

k=m ckTk(x) �1 /%
 x {_E^I t Zpm�&�
x =

2t − (2t0 + ∆t)

∆t
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2.2 �<`WJQ?Bft� JGM2 20×20U_�$�:�M�k��y_�Y\Xijr	� &℄? GEO �
IGSO � MEO �E�_�&(Z�E�6&^	vf� 4o&)H?E�4o	�qE�4oXt�E��	+:'pm^wZ�6&\I�S (3`I� 1 min) �

(1) 5 U 17 4o&) GEO �E�-E�k (x �8Z cj 	 j = 0, 1, 2, 3, 4 � y � z �8�	34t�~ t0 	&)^Iyk ∆t = 2 h) �
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� 170 �����������S�℄��������� 24 m�	 1 iD^wq.~�o� 42164142.1m� 0.001� 0.001◦ � 100◦ � 40◦ � 100◦ 	^Iyk 2 h $E�&)ZR���!8�	 2 iD^wq.~�o� 42164142.1� 0.002�
0.2◦ � 100◦ � 40◦ � 100◦ 	^Iyk 2 h $E�&)ZR���!8�

(2) 8 U 26 4o&) IGSO �E�-E�k (x �8Z cj 	 j = 0, 1, 2, 3, 4, 5, 6, 7� y �
z �8�	34t�~ t0 	&)^Iyk ∆t = 2 h) �	 3 iD^wq.~�o� 42164142.1 m � 0.0001� 55◦ � 100◦ � 50◦ � 10◦ 	^Iyk 2 h $E�&)ZR���!8�	 4 iD^wq.~�o� 42164142.1 � 0.001 �
55◦ � 100◦ � 50◦ � 10◦ 	^Iyk 2 h $E�&)ZR���!8�


 3 �F�'*[S���"9


 4 �F�'*[S���"9



� 2 0 >��℄�r8�W�D0'*V#�F�.F� 171�
(3) 8 U 26 4o&) MEO �E�-E�k (x �8Z cj 	 j = 0, 1, 2, 3, 4, 5, 6, 7� y �

z �8�	34t�~ t0 	&)^Iyk ∆t = 2 h) �	 5 iD^wq.~�o� 27907012.296 m � 0.0001 � 55◦ � 100◦ � 30◦ � 233◦ 	^Iyk 2 h $E�&)ZR���!8�	 6 iD^wq.~�o� 27907012.296 m �
0.001 � 55◦ � 100◦ � 30◦ � 233◦ 	^Iyk 2 h $E�&)ZR���!8�
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√

|ci| 	 i = 0, 1, 2, 3, 4)	HW$�C		�(Kaq 34 � 28 � 24 � 20 � 12 bit 0=|'f (P 1 bit �&�) �O�^Iyk ∆t ZR��
0.1 h 	Kaq 5 bit (0 ∼3 h) |'f^Iyk		H"�xZ20=� 359 bit 	{"4 GPS�-E�4oZ20= (350 bit) 2T (	�j/! toe) �2m_	py IGSO � MEO |O	1 |ck| 
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Fitting the Broadcast Ephemeris of Navigation Satellites

by Chebshev Approximation

CHEN Liu-cheng1, JIA Xiao-lin2, MO Zhong-qiu1

(1. The Beijing Global Information Application and Development Center, Beijing 100094, China; 2. The Surveying

and Mapping Research Institute, Xi’an 710054, China)

Abstract: A polynomial fitting method, Chebyshev approximation fitting is introduced here to

generate the broadcast ephemeris of navigation satellites, which is suitable for small inclination

and small eccentricity orbits. High precision and convenience for users are proved to be the

outstanding characteristic of this method in this paper.
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