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A Joint Simulation Method for Multi-Satellite
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Abstract: Currently, accurately analyzing and evaluating the separation process of multiple stars,
particularly during near-far field separation with attitude adjustments, poses challenges when rel-
ying solely on multi-body dynamics. To address the safety design requirements for a multi-satellite
mission’s separation, a combined attitude control simulation method is proposed, real-time attitude
adjustment simulations during near-far field separation are achieved. The computed results demon-
strate that, compared to specialized ballistic software, the computational error of this method does
not exceed 5%. Furthermore, to investigate the influence of variables such as structural parame-
ters, dynamic parameters, and attitude adjustment algorithms on the separation scheme, a combi-
nation of Latin hypercube sampling and the Monte Carlo shooting method is utilized to optimize
the sampling space. This allows for a swift analysis of variable deviations and the impact of sam-
pling methods on different separation conditions, enabling an accurate assessment of the separation
scheme’s safety. This method automates parameter settings, improves simulation efficiency, and
provides robust support for the rapid validation and safety design requirements of a multi-satellite
launch mission.
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Fig. 1 Schematic diagram of satellite separation force
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Fig. 2 Schematic diagram of Latin hypercube sampling

St AMREAR S KA m B, A 7SR BE LB R
m" . T LHS 8T B REER AL Ty m X n, ZE
% MATLAB B4/ W3 L (Thsdesign)'™,
2 NBS5EEBASHFEARZE

2.1 BEFESW
M E R &I, oL R & 05 B s

RGN BHAs Ak, LIS %5 8 8 )% &
GEHHERAALLT

S SL IS D ORI Y AR R - 3l e Rl B
PRSI EEA B 22 A Bl 0y 2 AL, By e s
SEEFETTREM B o R, B ER, A
LARREA . BRI s DUEREE A
WA, DREE ML, “HFRSHWRT —RA



62 T

A 2024 4 3 H

BRI B A 05 AR, RS B ILIA 3.,
BARME , @B A E, Gl S ) B,

i TR AR R 3 J7 AL . 51

R R A A3 A7 2B R R, 4 A B 5 TR 0 A

JERAL S 275 A AR A5 B BT A A B X L A
LSS, W€ L RIS TAE, IR AE
MATTA . =F TS BT LLoE B A TR 73 85 1Y
[UEESUREN

5

F12

AT A A B (UEEREEER

Wr Wx
YA
Wy Wy ﬁ i %
W.
Wz .
PR

B3 BKAHEREER

Fig. 3 Schematic diagram of joint simulation
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Fig. 5 Schematic diagram of the basic idea of the control module
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Fig. 6 Model verification results
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Fig. 7 Near field calculation results
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Tab.1 Comparison of calaculation results in far field

BAEA1/mm TAE2/mm B2 3/mm TA4/mm

LI E 8092.3 8 249.9 71.3 5782.6
THHE 8 051.7 8 335.4 68. 1 5 859.7
A 2%/ % 0. 50 1.03 4,48 1.31
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