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Abgract : Tracking and Data Rlay Satellite Sysem (TDRSS) isone of the hot gpots in aerogace engineering recently.
Frgly , the antenna coordinate sysem o the Tracking and Data Relay Satelite(TDRS) is defined and the tracking lavsfrom
the user satdlites to the TDRS are derived acoording to the requirement of the TDRSS. The antenna’ s azimuth and e evation
anges can be derived through the tracking laws when the TDRS s tracking the user satellites. In order to ensure the corre-
gpondence between the TDRS and the user satellites, the SA (Snde-Access) antennas of the TDRS need to point the user
sadlites accuratey. The antenna pointing control concepts are described , and the on-board autoronous control scheme is
desgned. The onrboard autoronous control scheme i's composed of acqui Stion and autotrack nodes. On one hand the acqui-
gtion processof the SA antennais desgned , and on the other hand , the antenna gep logc o the autotrack node is properly
sected. Fndly, the mathemetic Smulation of the antenna pointing control sygem designed in this pgper is conducted in
the case of taking the user stdlitesin different orhits as tracking objects acoording to tracking laws derived before, and the
SA antenna pointing performance of the TDRSis denondrated by the andyds o the smulaion resuts.
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(TDRSS) Y
[2.3]

:2003-07-15; :2004-02-16



4 377
1
1.1
[3] 1 '
1
(1) OXYZ: 0,2z !
X v Fg 1 Rdative podtion between TDRS and user satellite
X Z 1.2
(2 Mxyz :
1 m M )
M,z , X z
VY X
OmE: [0 0 -1r]" (2
(3 bxyz : ?
M 1 % %
’ B | by - Omy = CMoCopcpm Om (3)
(4) B : Com
o¥: el , + Cor
I ¢ + Cwo
(5 mXyz :
m, ne . MX
MOE: [0 0 R]T (4)
me , my me
'R
(6)
Mmy
Mmy = MOy + Omy (5
Cowv ,
by , Mm
AXaYaZs, 1 Mm = CayMmy = [de dy d]"  (6)
) a, AXaYaZ 2 2
’ 2 ’ B Ll AS
AXaYaZa a B
X, -
Qw.i Joll LA ]
d,
' s
14’8 P
o/ (1 + ecoy) (D )
or 1, e
v e v, V0%
=0 , ;. O<ex<1l
2

Fg.2 The antenna postion



378

25

2 1
a =- arctan(d,/ d,) ,
. (7)
B = arcsn(dy/ d) ;
cd= Jdi+ &5+ ol
3.1
( - ) ’
] ' 4] aoBo, 3
, , 3
, Fg 3 Principle of search dgorithm
, [5] bxyz
AXaYaZa , (Tx, Ty, T)
(OBC) : T, = ktoos(wt) (8)
’ T, =0
n(n ) ,
Tx(n) = ® Sn(ZT n) =0
(9)
Ty(n) = Mw cos(2t n) = Mw
, ( de ) de = MKW
, , k W =
0. 62832rad/ s,k = 0. 0004rad/ s
, tmex = 100s
Cba, m
(N,
Ny, N,)

, 00=05,0=07%



4 : 379

Z 0.05°
=
£}
8
4 [6]
Fg 4 Vaiation law o the ssarch ange rdated to the search center ' ’
(1)
5 W,, Aa
-
T
Ad/ T > ®, (10)
’ (2
5 Aa ,
Fg 5 Search law of the antenna
3.2 2Aa
L 1 5
1 b
800km 2
0.3, , 800km
6 6 JKLU )
0.03/s; , 0.707 , 0.3,
0.02°/ s; ,
) 0.003/ s; 1 2 7
L 1 1 2
0.0001°/ s 8
=05
g P
g M\/\j
wA o - @ -I ,
00.005 0075 0.2 0.3 = 0 50 100 150 200
FEAREREMI) 2 1 : :
. MJ\ﬂ
6 g of
s -i g
Fig 6 The pul-in mode & 03 50 190 150 200
4 Cay gl |

D © 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



25

380
& 2
2 0
L
g % 59 100 150 200
o 4
& L
% 0
2 2
™~ 0 50 100 150 200

tis

()KL 2

7
Fg 7 Smuation results of antenna’ s expected azimuth and azimuth

error
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Fig.8 Smuation resuts of antenna’ s expected devation and devar

tion error
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