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Abstract:
system (CTS) and the fine tracking system (FTS), accomplishs the wide ranging and high accurate tracking tasks.
The digital simulation of CAS based on Z transform is given to study the bandwidth design of the CAS. According to
the trajectory of the satellite and the mechanical error of the CTS, the bandwidth design of CTS is obtained.
Moreover, the cooperation of CTS and FTS is given, and the bandwidth design of FTS is gained. At last, the

In space laser communication, the composite axis system (CAS), consisting of the coarse tracking

bandwidth design of CAS with disturbance of medium and high frequency is presented. The results above present the

theoretical basis for the design of CAS control system.
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Fig. 2 Block diagram of the composite axis control system

HLER B3 2 55 M I 2 45 33 iR BUCA
Frain (@) = Epain (5) Dinain (5) Graain (5D 5
s APLE BT AR & R R R R G 1533 RECH

Fon (2) = Eu () Dy () G (8)
ERMAGHIT I ERBERN .
Fopen (8) = Frgin () + Fox () + Frgin (D Fon (5)
P 3% 2 R BN
Frain () + Foux () + Frgin (8) Fu (8)
(14 Fow OI[1+Fu(»]
@3]

oy

Fclose (S) =

3 WRBOHH®ERE
3.1 MAREBRAFHRERY

HIRERR G IRZEN 175 prad, B I, AP H
TG B R BR B AR G0 0 1R 22 Bl N E) PR R A 2R K
FEUR S ZDHE B ER R G 3R b, F 1R S0 B R
REmishin R BN RE R MR E. Wk
AT HHEIRE R EYFHEHERNE 3 Bra. Bf
# J,L,Rok.» N 53518 RGE W EHABR R, SRR,
HLBH, AR R B LGS, PID A RS M 28, Tu R
WA T R REE A, a(0) , BCo) 3 3 A ML BR R R
BRI s A E . SEMHRERSE
R A — FLA B e B T 22 A o i 22 6 9 = 3
F A SR 3l P03l i SR IE B 175 prad 2
A, {58 AT LU SE I sl SRR SRR B R G IR 22

T . REME K AHEME 4 Fis.
Ty 1 1 l:l a(f), pD)
1N Js+D B/;'
k, 1e™ | \ v m
Ls+R s L, po

B 3 HafEAT WHERE RAEBFIEHER
Fig. 3 Digital block diagram of the coarse tracking control

svstem for disturbance

2.0
1.5

Error/(10° prad)
=)
5
AN
P

\
\W/\‘ B ~
\\ // \\..
v \
3 4 5
Time/s
B4 HBRERERZMA

Fig. 4 Error curve of the coarse tracking system

a0} 12



13 MBRE. EBEBOUERHEEMRERF TSR 103

3.2 DEHMEHIHE
ATP RGREMNE S —B LE Lz s %,
Hil, Rt FERIATLENBTHE. HE
BRAESHOTLE PEER LRSI
6(t) = arccos(zizo/d) » &)
() = arctan(zimo/ viro) s (yimo == 0),
(1) = arctan(zigo/ yigo) + 5 (yigo << 0D,
4
0Ce) s () 4330 TL B W RHT £ R 5 f o
Zipo =— Xigocos(wero?) + Zigo sin(wero?) »
Yiro = Yigo»
zizo = Reso — Xiposin(werot) —

Z1p0c08Cwaeol) 5

018 —

sl \ (a)_
0.14

0.12
0.10
0.08
0.06

0.04
0.02

Pitching angle/rad

0 ‘ . ‘ B
-40 -30 -20 -10 O 10 20 30 40
Time/s

YLEO == TLEosil'l(wLEot)Sil’l ’i,

{XLEO = T‘I‘E()Sin(CULEOt)COS i,

Ziro = rieocos(wizot)

d= «/xﬂ:o + yipo + 2iro 5

Rero~T1eo 73 3R R 80 K5 PLE 5 #b 0 W BE B, woso
oo AN ER T ENARE, ARRTEN
ESEH EEYERIA.

LPPUERI R AR 45°0, HREBIAEFAT
B AR TR I W] WA ] K 66. 55 min . JfFAR £
A5 oL B A IR] B R AL S R AN 5 . ply BB AT
0, TR IR A 5 05 O M A B, 2R A Bk, R ot
B8 SR A B BR B

6.0 ®)
55 T 1
5.0
4.5
4.0
3.5
3.0
2.5

Azimuth angle/rad

R

2 S —
~40 -30 —20 -10 0 10 20 30 40

Time/s

B 5 TR R AR A0 J5 A A RE A ] 7 AL

Fig. 5 Pitching angle and azimuth angle of the satellite versus time
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Bandwidth /Hz k, ta L
169 14.0 5.1 2.5
82 15.5 2.2 3.5
56 14. 3 1.6 4.4
43 11.8 1.5 7.1
35 11.3 1.3 6.7
29 9.8 1.3 7.5
23 7.4 1.3 10.1
20 7.1 1.2 9.4
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Fig. 7 The tracking error of coarse tracking system when

the bandwidth of the coarse tracking system is 6 Hz
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