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Research on Capturing Target of Space Inflatable Net Capture System Based on

Active Disturbance Rejection Control

LIU Hao' WEI Cheng' TAN Chun-Lin® LIU Yong-Jian® ZHAO Yang'

Abstract Space inflatable net capture system (SINCS) relying on an inflatable beam to deploy nets for target acquisition
is proposed for space-object capture, which has more stability and controllability. However, target capture process and
attitude stabilization control of SINCS are not completely understood due to large flexible deformation of inflatable nets
and unknown collisions after capturing unstable spinning targets. This paper mainly solves the problem of attitude
stabilization and racemization of SINCS after capturing target based on active disturbance rejection control (ADRC).
Firstly, the flexible multibody dynamic model of SINCS is established based on the failure theory of ideal thin film under
pressure and absolute nodal coordinate formulation. Then, an active disturbance rejection control is designed to estimate
and compensate the collision between the unknown inertia target and the acquisition mechanism in real time. Simulation
results show that the capturing process for non-cooperative targets could reflect the buckling failure of the inflatable
boom and collision characteristics. The ADRC controller could estimate and compensate the disturbances effectively. The
excellent performance of the ADRC control law meets the requirement of spacecraft attitude stabilization control after
capturing unstable spinning targets. Furthermore, it is found that the target can achieve racemization in a limited time.
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Table 1  Parameters of spacecraft and target

Name Value

Rotational inertia of spacecraft
(kg - m?)

Size of spacecraft (m)

diag{900, 800, 1000}

2.5x2.5x4
Size of capture mechanism (m) 14 =0.4,l, =4,h =14
Rotational inertia of target (kg - m?) diag{500, 500, 700}

Size of target (m) 1.3x1.3x1.0

W AT 45 75 SR 0 & A= M AR 28 SRS 1 8 45 1,
BRI AR A A TR e, o A A s Y
R, HUGR Y B 4 e g 2 28 I, SR ) 5 I I e
LRUEAE N 7 A RE. 2 S A A B R
PR 2 GPa, JEE 1mm, ;BN K 25kPa, H=X
(10) ~ (12) IR TRFEUSE. B 48 M
IR TR 1S53k 2 s,

F2 WA IURSEH

Table 2  Parameters of net and inflatable boom
Name Nets Inflatable booms
Diameter (m) 0.006 0.1
Density (kg/m?) 1430 64
Poisson ratio 0.3 0.3

Modulus of elasticity (GPa) 12

Bending moment (N - m) -
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