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Fig.1 Cluster configuration of 3-rigid-body model

B ORIKRR RERRAAEE. T
AR B L RS S 32 3 AR S A O
IR B 36 R VLI AR B T TR A AR
T 2 1 05 30 1 B 0 A B

0= {w,0,0)"~ ($,6,9)726, (1)
MR35, US B RAI# F RN FER



30 B ¥ 5 B 6l ¥ #

2004 4EE 2 %

ErER TERIIE.

KL e R e BB SR WIERLIFR e
KR .F M5 TEAELRR OX #F
.o B S DERKRIER OY #ITAT. .RAZME
NETEARGBIRRMEA. RELTFEHFUN, HE
BUHER . R . SHNERLFRESR. FE
2(B)>1(a) 8] e F et RE 1(a)>2(B) R E e
F HULEXESBREMN . R e RNHRRER
Co BN e BB e RMBEHIEREC... HL 0.={a,,
B30, ={a, 8.} URK .. 5§ . YT EEE
RN AE o, Se. EEBREREIEF,. =
{€urts€urzrurs )T RF e = {€uer s €urzr €0y} WIRAR ST B
SR Re.=S.0, Ro.=S.0.. XPS.={{1,0};
{0,cosa,}; {0, —sina,}},S.= {{cosB;,0}; {0,1};
{sinf;,0}}.

BELEAGEMN FRESHNEDAEE
RR AN F T8 Ak 5 3 A B B .. 5w 3N
—Br/hE.Z 8 /M. 1B Newton-Eular #,
RAKBICSREE HESER O WREZ, T
SHERGWRDENEERBERRASNNETE
H

[ — mr. s r) o+
Ty — Ml * Pur) * @ +
Tge — Ml * Pua) * @y =
M,—h—wXh—r +Fg,,
Txe = MoePure * 1) * @ +

mz

(Iau - _'_”_puxr * paz‘t‘) ¢ W,y +

m,,m,.

T P D = 2

My
M ar T m Pirc * F sat ¥

mux
Maz - Puze * Fm

IRBIANRAHBETR. B 2 ARRL e 3

RGBS RNKR LA REHB.
Ao

1= Jpr .« pdm +

[(pﬂ 1)+ o+ FOdm +

f(p +r) s (p. + r.)dm 3)
ﬂal%%ﬁiﬁﬁﬁéﬁiﬁﬁ R CHTRAKEN
. m=mAm,tm I IERERE.

ro= Llmp 4 matr + o0 +

My (re + )] = FIr F, W

hDEBEROEENNARMHREKE. X LA

~"RAMBL K BRI FRLAREF. e RBR
B

I.= j(r 40+ pudm = FTIF,, (5

(r + pu) * podm = FI.F,. (6)

ll

iI

FII,.F. (D

J
JPM (r, + p.)dm =
J

p..* (r.+ p)dm = FLI.F. (8

II

UL 4 ﬁﬁ%ﬂﬁEEZﬁWSi%,ﬁi%ﬁﬂiﬁi%
BEREKE.

EHIERP i+ oXh HEBPHERRNA
R M HERERRE LSS TR,
BEBSEHNE RERONE EAREIE,
SHAESENE BB ERGENEF Fuk
e RE B A L SMER 1 BB R ARH
I EERE.

LS RESER O NBH K|S ZIAH
REHLBHRS 7RG L w1 T LA Z g AN E , W (2) K

e
e+t T @+ I 0, = M,
{ are * @+ Ly ob,,, = M, (9
Lo » @+ Iy » @0, = M,

ERRREIIGE R ERKR F, - FI=Fo » Fi=
Fo+ Fh=E, Fe+ Fh=Cus Fo» Fi=Cocr BFu -
FL=CLC.%. FIFIX#%RAEHHH LA
BT (9) B A 7 46 I B



HXTFE —RMHEARARREYS RN FRREEH 31

%2
I 1.5 1.S.1(8)
Sl Si.S. 0 8, b= {M“}
S. o SU.S]lp,) M

10

EXE—-AtHBHETEHRE. X TFLEAKT LR
BAGERCGEXR ZOR— I MRER,HERA

BERERLAZBE . BAHRUERSL—, iRt
FROBEAE ARG

2 EHER

BE R AEENRBH /DT EREZNES
HLEE 3. /?"\_0_':{@v@’@}T9mUﬁﬁ(10)_ﬂi(ll)ﬁ]‘
G—B R (o=M, K" LHBEL. (O ERE
KHoE# URAE17T.B 15 TR A6

en(a,f,a,p) =

2
> ajusinGia, + jo, + kB, + 1) +
injokod=—2
2

> bucostia, + ja, + kB, + 1) (12)

ivjvkd=-2

BIGE = 30 ROV T B0 MR A 74 3
ZZ. NXHFEXATR, FIERL 4 M H hEHE
MR TN LREESHERNI, MEHX 4 > HH
EHEshAGHEBEeE BN MELKSEL
O HZHERT . MEFEE.

X TR A R &/ E BT R, KK R E B3] L
HHNER L. X R &R HNEE T E , TERIZ AT
W, KR GRS EHBE. N
T PRAIE K £ BR B 18 10 2 B PROE 4k, R R 1 W RO 7
FRLER T DEFREHKHFR. L@ =1,
H o0 Ko HHRRIEL A BLOAEERES
8105 BE L T R L Z 2 A EAR LR

s 0 —E 0Olfe —og
o= |LK, LK, L[5 —dr+
3 K 0 0 2

HEREGERE. RTENMp = (M., M,,) =

SiMo BeMop.={M,., Mp.} " =SI M. 53 5 Ky 53 1% B 38
X REWMERNERKS Z REFM LIS
JE. :

BEWABER O MiEsh, MER (X R

MBRRARERS K

R — B - B — P B A R R L 5 Bl A
YERD K BE VLR HE B MK 5. 2 ep L 5 o BB AR A o
FEIARREZ &, OHFTH TEH N 0 HH kX5
6] 8, DA L, X 1 76 48 7T 5 00 A V8 B 48 A 1 %4 A
B, UM, 36 %F £ 7 48 70 % 009 i 1108 F7 489 AR 41 6 14
M. HSNFHR SR, K, K, BK, K PID ¥l 28
WM. REATER 13 B R— MBI HEm
PID R R # ol S8 M0 R0, I TA2 55 B RO FA B % 08, b
74047 B0 AR TR B2, BT LAAS B — 2 90 45 S 4 [0 f 4
7 .

3 BEGRERMGERE

BEERKEENR m =597 kg, HOHLE Ko
={—88.6,—0.4,—3.0) " mm, BEEHEHNL=
{{150. 4,7.3,5.7};{7.3,154,1,3.7};{5.7,3. 7,
159.1}} kg « m%. X REZEAE LR P OME
KEHNr..=1{800.4,2.3,—946.0})" mm,Z K&
Ak LR PO ERE Rr. = (800.4,2. 3,
934.0}'mm. ERSBIRRMAXNEE ¢ RFE
k. REFXSEH HIHARETE m..=17.5 kg;
BB RE R, ={11.7,3.1,140) 'mm. B &4
M H1.=diag{l.4,1.4,0. 7tkg » m*. HHARHEH
KMEWTE c.. TP RE. HHREHE m... 0L
Bo.. RBRBEELBE S XEMHF, B 5 %R
FHEMBHE .. 2HERE UTHEPLREPD



32 B A ¥ 5 E

#

%

#H 2004 EE 2 B

+2RBRE R, XD RU R AR LB

Bo 5o B4 BELEERESARFE
RE=MBE.Z REWA BB EHRER 2 fix
E5,. X REETEAER L X HEEE, FHER
BERTIHESE. LB HENAERE#RZR
P 3. A% AT, 2 R AR R

04 T

02 1

betazed/(deg-s™')

o :
0 200

tls

B2 BBENESRES
Fig. 2 Tracked signal
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Fig. 3 Error curves of the responses of the 7DOF of the 3-rigid-bady satellite
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DYNAMICAL MODELING AND CONTROL OF SATELLITE
WITH APPENDAGES TRACKING BIG ANGLES’

Gou Xingyu Li Tieshou
(Beijing Institute of Control Engineering, Beijing 100080,China)

Abstract Dynamical modeling and control of a satellite with two antennae tracking big angles were
studied by an three-rigid-body model with seven degrees. Through defining several new tensors and based
on the assumption that the antennae track objects slowly, the vector dynamical equations were derived by
Newton-Eular Method,and the corresponding scalar equations were obtained. The coupling effect between
the two antennae was discussed. The PID adding forward feedback controller of the satellite attitudes and
the antennae tracking were designed, and the control methods were discussed. Several numerical

simulations show that the controller is successful.
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