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An Experimental Study on the Rolling Motion Control of a Ship
Based on LMI Approach
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ABSTRACT: In this paper, an actively controlled anti-rolling system is considered, in order to reduce the rolling motion of a ship. In
this control system, a swmall auxiliary mass is installed on the upper area of the ship, and an actuator is conmected between the
auxiliary mass and the ship. The actuator reacts against the auxiliary mass, applying inertial control forces to the ship to reduce the
rolling motion in the desired manner. In this paper, we introduce LMI based H,, control approach to design the anti-rolling control

system for the controlled ship. And the experimental results show that the desirable control performance can be achieved.

.M B

A7lze] BEFt A AFold 5 BollMe T4
o](Active Control)oll ¥t ksl -prjgto] Fegx5 ok
53 Q7= FH”EE & AS5EoklMe T
7 EZRololAy wEke] Fe(Bridge Tower)o] EEES
A&} -?45]' hEZ%]"‘(%' RAA7E Adso] d83td o=
o} & 4 riTanida, 1994). Z2g]a Aol QlojAE At
AFA, 9_};4/\4 2 AdsES FINA7] HaiM A &SR
ARAAE Axste] 449 T2 (Rolling)e )7l A ol
Fo) e HAFEE AlE=FH] gl1:}(Mlbasl'u 1989; Tanida, 1988).
ol B, €A T EFdee 3L A w2 )
o] £5¢ XA FFL WA =HI(Anti-Rolling Tank,
ART)7} o]-8532 1t Yamaguchi and Shinkai, 1991). ©]Z-2
FERY E5 WARAE ERHolAle Aoz Al&de
Z7} g whd ve] #a3o] Stk

(1) girdez "o 29 FFe 234
9] 3~4%, PN 1-2% H =7k 298k, £
ARG ARl dAHojAE Zlo] BY) wiel wW&
S B8E I Bl A 2349 FAR0l A

HO

-] r[op

N o

F

1F

uj
2=

Q%E o [
3
o o

(‘Q‘Jo
LH

) Ak AV Evt v 8§39 1837 aAERR
Aol EE5Y F717F WgTd A9l dojMe EEY W
sl 7

N
fol

A1AA} AGE A 249 A] Y 253% AH00
051-620-1584  kpjiwoo@pknu.ac.kr

60

ool tel B dArelae Ws dwAE 2EHz 7F
HAe) EERS oAlshs el tal nRwh. A
BAG A77h 203 YAAD glom o] WAL 73
M8 clololElRe] B AW Aol B Fo
& 7MA3 U7) Aol Theke Hopzel $-8o] btk

a3 A 5L K L 7 ge) Auese) YUY 55
Ae] | 2H, PID 52 LQAolo|22 o] 83) AoiAS HAsH
of Aolgswel oH FEHY B9t Hold EFY o
AEFHES A3 JUHAAE =, 2000; Koike, 1994, 1995). 18
U BT B Fue 89le) ol HAlY ESYe Had
o2 PRANGE Ao) BHE 4] AsAe B mE
o] Alojole] YA AoiAE HASNF & Holrh

b, £ ATolNE 558 ANANE A $5Y 94
A0l 2gal7] A T2URE 93, A £ BB
a9 e Weka, 7129 £5Y PARAl 48D Aoi7y

o] AE =83 M E&H AolA HAHSY s
LMI(Linear Matrix Inequality)Z ©]-&3}e] Ao]71E A sIct
T3 AAQ0ESE o4)E 1512 ——i-r ARG 2YPHAE o
23 Ade 58 4AAE AAY Fads AR
2. ezl
Ao e Ae 488 AP H9E Aojuteg
I FERNeE MAY EEEE AAEH] A AoAE A

H 5521, Controller Design Problem, Ao



o189 Aut 95
Agkz} sk, 99 Fig. 1]
g5l sl Theel FhEe Eik

we AR F90) JPoE nu 1 He

o1 Aot $4 4

I¢ + Roé+ WGM sin ¢
= T+ mygcos ¢(x,— [tan ¢) — [,/

My xg = mygsin ¢+ fy

fa=fot calld—xy) + ka(lp — x,)

o 7]4,
I CAA B4 T4 BAEEHE
R s AR A
W AdAe] g
GM  : VIEAY =]
mg o T AR A=
[ AA) FAA Hul A
FAHNAY Az
fe o AFello]E o] Aol
T 3% A 2iE
g 7Y SR
fa 2 AAIE AAe shske FERE
cq : BA AAAF
kg 2 A 22 A

buoyance line

Fig. 1 Dynamic model
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Fig. 2 The controlled ship
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