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Formation control for ship fleet based on backstepping

Abstract:

The problem of formation control of ship fleet is studied. Under Cartesian coordinates, a model for ship
formation

control is established. Based on backstepping technique and Lyapunov direct method, a controller for
formation control of

ships fleet is designed by utilizing leader-follower approach. By using the designed control method, the
ship fleet can navigate

in the desired formations. Considering heading angle errors between leader and follower ships, the
stability of the heading

angle of follower ship is guaranteed to avoid vibrating follower ship under sail. Numerical simulations
show the correctness

and effectiveness of the proposed controller.

Keywords: underactuated ship; formation control; leader-follower; backstepping technique
e H B 2010-09-13 &[5 H # 2010-12-03 W 4% kit & #ii H ] 2012-02-13

DOI:

HEEWH:

Bl oK F AR A R DB IO H “ THTAT RN 94 245 1R RS Sh B S 248 S R ARAT IR Mk oe 7 s B S AR B R i H 5 o
SRR BEARIIT L 55 9 L I8t 5 Byt

BIRAER: 7
fE#H i :
fE#& Email: geguo@yeah.net

2% K-

[1] Fossen T | . Guidance and control of ocean vehicles. Chichester: John Wiley and Sons Ltd. 1994. [2]
Meng Ji, Magnus Egerstedt. Distributed coordination control of multi-agent systems while preserving
connectedness [J]. IEEE Trans on Robotics. 2007, 23 (4):693-703. [3] Filippo Arrichiello, Stefano
Chiaverini, Thor | Fossen. Formation control of underactuated surface vessels using the null-space-
based behavioral control. Proc IEEE/RSJ Int Conf on Intelligent Robots and Systems. Beijing,
2006:5942-5947. [4] Farbod Fahimi. Sliding-mode formation control for underactuated surface vessels

F Supporting info
k PDF(242KB)
F [HTML4A 3]
b 27 CHR[PDF]
F 2 3R
FAEASCHER G AR
b ADAFR )55
b NG B A
b 5IHASC
F Email Alert
b0 RS
bW A
AR 3R A A OGS
b RIKBIMEA s dmBAFE s A
F-IRREE . ROPTE
(5
b T %

PubMed

F Article by Guo,g

F Article by Ding,I



[J]. IEEE Trans on Robotics. 2007, 23(3):617-622. [5] Ghommam J, Mnif F, Poisson G, et al. Nonlinear
formation control of a group of underactuated ships. OCEANS 2007-Europe. Aberdeen, 2007:1-8. [6]
lvar-Andre F lhle, Jerome Jouffroy, Thor | Fossen. Formation control of marine surface craft: A
Lagrangian approach [J]. IEEE J of Oceanic Engineering. 2006, 31(4):922-934. [7] Even Borhaug,
Alexey Pavlov, Kristin Y Pettersen. Cross-track formation control of underactuated surface vessels.
Proc 45th IEEE Conf on Decision and Control. San Diego, 2006:5955-5961. [ 8 ] Ivar-Andre F. Ihlel,
Jerome Jouffroyl and Thor I. Fossen, Formnation Control of Marine Surface Craft using Lagrange
Multipliers. Proc. IEEE Conference on Decision and Control, and the European Control Conference
2005. Seville, Spain, December 12-15, 2005:572-578 [9] Xiaohai Li, Jizhong Xiao, Jindong Tan.
Modeling and Controller Design for Multiple Mobile Robots Formation Control. Proc. IEEE International
Conference on Robotics and Biomimetics, Shenyang, China, August, 2004:838-843 [10] Do K.D., Z.P.
Jiang and J.Pan. Underactuated ship global tracking under relaxed conditions [J]. IEEE Transactions on
Automatic Control, 2002, vol. 47, pp. 1529-1536.

2 I RS EE

Copyright by ¥l 5 ¥k



