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A Study of Stability of Straight-line Tracking Control System
for Underactuated Ship
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Abstract

CHEN Yong-Bing!

ZHOU Yong-Yu' Li Wen-Kui'

Based on the input-output linearization technique, a class of redefinition output variables are presented for

the ship’s straight-line tracking control system. At the same time, the state feedback control law is developed. In this

paper, the sufficient conditions for global asymptotical stability are given by means of Lyapunov’s direct method. The

results of numerical simulation and experiments on a simulator show the validity of the sufficient conditions.
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(=, ) KW, HAASE T X, o (B13)
%05 %I Lyapunov UERE V = Vi + Va, B MU(ﬁSin(t) - %Uﬁg — %(%)253

v v, 1
vi= ["2sin(r @)y + 16+

WK (B4) BIBEXS Vi SRINTE 34, IR 513 1A

Ug

Vi = ~2U sin?(f(y)) + 20 sin( /() os0 - & + 216~
2 2

2U¢€7 + %Uf’(y) sin &1 — ﬁUﬁg

< —Usin®(f(y)) — U(sin®(f(y)) — 2sin(f(y)) - cos € - &1+

cos? 0€2) + U cos® 0€7 — UG + %U{g—

2 2

EU@ + %Uf’(y) sin ¢€,

= —Usin*(f(y)) — Usin® ¢ — U(1 — cos® 0)£7 — k—12U§§+

2UF W)dsing + SUS () () sing

13

2 (v 2M ¢
Vo= 1 [T01= @)@y + U [ singdor
U 2M ., ,

W (B5) MRS Vo SRIN T4, JAARIESIEL 1 47

vy = 2L gy ing - 20+ @) simor

2M . U 2M ., ,
FU&SHN?—E(?) &

< 2upwiwsns - 2ugsms - T re 1 U

WU >0,k>0,k >0, ANAEHE 2 (54 2) F13)
AV IEE. BRe=[y & &)T, W f(y) WEEH 2 mEmr
1), M|yl — oo i, [ysin(f(y))dy — oo, IV — oo, 4
||| — oo.

ma (B13) %0, W ¢ € (—m,m) KNI B2 i 2 1)
A1 3), MERT 4 (y = 0,& = 0,& = 0) 4h, WV < 0. Bkt
¢ € (—m,m) Kk, 3 (B4) Rl M ARLE 1k IR R 402 e s e
.

AW DM TP IAEY, Mt > To B, WK V 4R
Lyapunov #l%& s ¥, WV iEsE, HHY [jz)| — oo I, V' — oo,
i (B13) a4 Vo g, Rkdrxd st (B4) Hiik i -JE 4 v i3k &
45, #¥5 Lyapunov fa @ RN 5, Mt — co I,y — 0,& —
07 62 — 0.

¥y=0,6 =0, =0{RAJHE

{51=¢+f(y)
L =k(d+fy)+r

HEME—Fy = 0,0 = 0,r = 0, Wk R e Vigh &R 2 =
k(¢ + f(y)) + r L 4A1:

1) AR R 2 AR et &

2) Hy# 0, sin(f(y))y > 0;

3) M |y| — oo i, [ sin(f(y))dy — oo;

4) WMEE y € R, /77 M > 0, i3 f'(y) < M.
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