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Fig. 1 The model of tethered satellite system

BN )
T = T[cosf,sing]” (3)
KA B B0 Y ) R
M =-Tllsin(a + ¢,) + rsinal (4)

Afta =g, -0 M mR. =T+ CHJp, = M,
932 R T REAEL M 12e
mi = m(w'x +2wy) + Tcosd
[my = m(-2wi + @’y) + Tsing (5)
Jo, == Tllsin(a + ¢,) + rsinal

b J T R .

Marble platform

. 8.
o Doy &
Satellite srmulator‘,‘e; .

F2 PRy B
Fig.2  The physical simulation model

N T AT A TR IR SRR ST, R A T )

HOTEFG RS, A 2 FioR. 2 DR BAa et
k7B e S s M =0k DA R V)

myx, = T,cos,
meyo = Tysinf, (6)
Jovw == Tolly,sin(ay + @y ) + rysinag]

RS FER — sl g s R ] UL o iy TR
B o My Tri e f £, M F,IFHA
F, = m(o’ +20§)
{ m(w x wy (7)
F, = m(-2w& + ®’y)
MR ARAG K - Hush AR X HUR TR B
RISy FOAF, SRSBLZ B T R R
s, BI
F, = F si oz_Fy 02
{ .sing cosg, (8)
F, == F cospg,
T RV R e 4% Ak A i) MR SRR AU A AR T AR
1025 8] g 2 R

2 EEEREAIES

o4 2 TR T R RO B P LR W AR Sl
XA Bl 22 8 TR % 350 Bl A, DR e i 4
il LA RS o R AT I AR RE - AS SR T i 1 L
PR IR R TR R TR S IR IR AR
SRREADIZ SRR . BN, JCMIPE R Pl i, AR 4

- F sing,

() ilfR
oo
@y = — 7 sina
0 = L[(Tl%/])sinaccosac + (w0 + @, )2sina — 221 (o + 9)]

b
I = (TB/])sin’a + I (@ + ¢, )2cosa + 1, (w + 6)2 = T/m

(9)
K Ly = 1, +r IR IR ] - 0
i, B
o = kquZ + kyp, (10)
KTSHk, b, WIEFE, Z 3 R 4012 6 3E
HN AR (S) 55 = O Ak A B ] LIS
gl
§¢z+lzkd{o2+lz(kp+1)+r=0 (11)
XFRCID) &t 25, % I K e
BT , 12 R G r ke e PETR i 2
k, >0
lz(kp+1)+r>0 (12)
(Lkp? =4JCLEk, + 1, + /T >0
FLLL K,k WASKRIG SR, 401 3 B,
ISR SLPRIEOLT  WIMEE G A @, AR, K
WP AR, = 1,0.4 <k, <14 (10) 8
AT (5) 155



FIBAE A AT P 2 AR TR S R SE g S 477

55 6 3]
ka
294
\\kp
B3 e SRR
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EXPERIMENTAL RESEARCH ON SHORT DISTANCE DEPLOYMENT
OF TETHERED SATELLITE SYSTEM WITH CONTROLLABLE ARM*

Wang Jiacheng Jin Dongping’
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016 ,china)
Abstract Based onphysical simulation experiment, an attitude control problem concerning the in-plane motion of a
tethered satellite system with short distance deployment is studied by means of dynamics similarity between the ground-
based experiments and the on-orbit system. Starting with nonlinear dynamic of the tethered satellite system with con-
trollable arm, dynamics similarity conditions between the ground-based experiments and the on-orbit system are ob-
tained. using the proportion differential feedback control strategy, a numerical simulation is performed to the attitude
motion of the controlled tethered satellite. Subsequently, the similar on-orbit environment is realized by experimental
platform. The ground-based test is conducted, the control of the attitude motion tethered satellite the tether swing is a-
chieved only using single rigid arm. Finally, the comparison of experimental and numerical results demonstrate that the

of rigid arm can effectively control the deployment of the tethered satellite.

Key words tethered satellite system, dynamics similarity, physical simulation, deployment, control
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