931 B 2 M
2014 4E2 H

E=HERES KA
Control Theory & Applications

Vol. 31 No. 2
Feb. 2014

DOI: 10.7641/CTA.2014.30528

A 1) B P BB B R 28 R GUAH PUIE ) B @M 23 A o — B0

. . - s
X2, Mg AT, e
(1. MR TP FR2ABE, SBJBYL /R 150001
2. TR A, g 200235; 3. MR TS RYIFCAERE, |48 &I 518055)

. LT 2R RS — SRS, AR B BUE 20 A 20— ek il BB A T T WFST. SRk 8] (15 2,
A H AN A T — ek AT ) . AR SRR MRS B N, Wit T AU B & R ILART R & H
Te TSR TEATI T RE £ S B P B rp e A M T RS, SR 5 A AR A 3B S AR 5
PRI, SEER T R A AN AT AM, I HAE] T FER RS R E K. A, AT RTINS B 4 A 2R
R, NG R BEHOBCR 1 22 i B IR R R AR . 55 X 6 MBLEREH IR KSR B8 4 BL AT HEAT T 07 35
BT, A5 EL A5 SRR A AR SR s A A AT TR

FERIR): WL TRAY: MIGHEE; — 3, AEN R

PESES: TP273 XERFRINAD: A

Adaptive distributed consensus for
relative orbit of modular spacecrafts under a directed graph

LIU Fu-cheng!?, MEI Jie*!, MA Guang-fu'

(1. School of Astronautics, Harbin Institute of Technology, Harbin Heilongjiang 150001, China;
2. Shanghai Academic of Spaceflight Technology, Shanghai 200235, China;
3. Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen Guangdong 518055, China)

Abstract: The distributed leaderless consensus problem for relative orbit of modular spacecrafts is studied based on the
consensus theory of multi-agent systems. The interaction topology among the modules is a general directed graph. When
all modules are with unknown masses, we propose an adaptive control algorithm based on the information of individual
module and its neighbors, without the need of relative velocity measurements. To compensate with the bounded external
disturbances, we introduce a variable structure control term with an adaptive updating law. The closed-loop system is
proved to be asymptotically stable. Moreover, the proposed control algorithm is totally distributed; its complexity will not
increase when the number of modules becomes greater. Simulation results of a scenario of six modules are conducted to

validate the effectiveness of the proposed control schemes.
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Fig. 1 Graph of six modules and its Laplacian matrix
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Table 1 Initial states of the modules

Mol = Mo2 = Mo3 = 35kg

i
Mo4 = Mo5 = Mop = 40kg
p1(0) = [150, 100, 300] T m
p2(0) = [150, —100, 300] " m

I o 7 T

Wi P3(0) = [-200, 200, 302} m
pa(0) = [~150, —100,300] T m
p5(0) = [150, —100, —300]* m
p6(0) = [—150, 100, —300]* m

ARPHE  p;(0) = 0m/s (i = 1,2,3,4,5,6)

BEHAL LR 2% 1) H AR BATE M2 6,15 = (50, 150, 0),
821 = (—50,50,0), 653 = (=50, 150, 0), d35 = (100,
—100,0), 645 = (=50,50,0), 654 = (50, —50,0),
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Fig. 2 Relative positions of the six modules
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Fig. 3 Relative velocities of the six modules
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Fig. 4 Control input of the six modules
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