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Fig.1 Ship Fixed Coordinate System and Forces
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Fig.2 System’s Outline Chart
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Fig.3 Hardware System
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Tablel Principal particulars of the Model Ship

ER (Loa) 1.00m
RIE (B) 0.40m
A (D) 0.08 m
Bk () 0.022m
Table2 Thrusters’ configuration.
Xi[m] yi[m] o [deg]
thruster.1 0.450 0.000 0
thruster.2 -0.350 0.130 120
thruster.3 -0.350 -0.130 240
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Fig.6 Constraint of a Thruster’s Angle and
Center Angle Image

Fig.7 Tank Test of Control Allocation
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Fig.8 Time Series Graph of Ship Response (metdod.1)
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Fig.9 Time Series Graph of Ship Response (method.2)
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Fig.10 Time Series Graph of Ship Response (method.3)
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Fig.11 Thrusts and Thrusters’ Angles (method.1)
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Fig.12 Thrusts and Thrusters’ Angles (method.2)

il

40 60
time (s)

0 20

Angle? (deg) Angle1 (deg)

Angle3 (deg)

180
90

-90
-180
180
90

-90
-180
180
90

-90

-180

60

20 40

time (s)

Fig.13 Thrusts and Thrusters’ Angles (method.3)
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Table3 Evaluation of the performance

method.2 method.3
J 0.48 0.35
J 0.95 0.99
Js 0.85 0.08

Fig.8, Fig.9, Figl0 (23T method.1 {Ztk~, method.2

& method.3 i3 J; DFIEIERERF ELTWD Z L3 mnd.

THIT AT A Z AR S 2 R 2 & CRIEhEipE 2 ik
7Y, BHISHENET DR LEEZLNS. J, THERY
% & method.l 23 b AT A RN SWHEDITT 0,
L2 IR W CHIFIMEREDS T30 EREIE B K& <2
STLESZD, Bz FAX—HEOHEKEHNT
WA EEZ BLD. method.2 & method.3 Z ELik4 % & i
FOEIN [, DAT A NED/NESV, ZIUTEIRAIH]
REf T2 & CHEK2EIRY XY, I GICERA
FIFPFN TR b/ SR AT A N CHENESZ L TWA T
HEEZILND.

Fig.11,Fig.12,Fig13 1235\ T method.3 IS T IS A EEN
AL LB TWA DKL, method.3 IXEIRY %2 LA
B H L. TNEEREINDINEDLH> IR RKEEXT
b7 M OmE S Z[ECESETHH%54E, method.l
& method.2 IZZ N FIE UAEIZ 7 5 DIZxt L, method.3
IS/ NS WG, A ENYHINLE D DB 2
DThD. ZOZENDHRBICERENHA LTS &
EZHND.

5 %5

AHFIE CIIHE N EL B & LA C& B v 2T A%
L, BAIERRCHEE L OTEE1T > 7.
k7 EDFHNE FICHBWT AT A b+ EiEARIME
% (method.3) 23l fEIEREM L, BIREZMZ DRSNS D
LWV D, REBRTITEKFTOGEEWR 223, Wi
EOHNERH A6, BERINDITOEADED FEDY
NHEVRVWEEDLRLDZDOTRAT A /ML
(method. 1) BN = XL F—{HBEDOH THBTH S L b
LR, SHRBEETAMNERSH L. T L TEBRBERN LY
— AR CORBREIT O LEND D, F TSR
VAT AR ARG D - OIS HE B S D _EALHIER T
» 7% DPSIZOW T bR LT 20 RH 5.

2 & X #

1) TEARET, RFEEZ - Komsgmific k5 EiR
AR &7 O~ AR T 22 OEEME I S1E, H
AR TP asmm 4, 55 6 5, 2007, pp.183-190

2)  AJohnsen,T.l.Fossen,and Steven P.Berge: Constrained
Nonlinear control Allocation With Singularity Avoidance
Using Sequential Quadratic Programming, IEEE Trans.on
control sys.tec.vol.12, No.1, 2004 , pp.211-216

3) A.Bemporad, M.Morari, V.Dua, E.N.Pistikopoulos : The
explicit linear quadratic regulator for constrained systems,
Automatica, Vol38, 2002, pp.3-20.

4 LHRF, RERT AEEEZBE LT Vv AR
T AL OHEITBL S IREC BT 28898, U RF L5
B OMEREREE TR AETE S AT A L a — AR
¥5w ¢, 2008

5) FIERIERS : 7PV~ AR T AH ORI ERH1H
BT DHFFE JUINRZF L Bk BR o L
ARAAHERE > A T b T = — AR 3E5R 5L, 2009

6) EAEM : WEB I A T2 X 5 Mg & BlE TH
AT DO FREVEICBET 2 B8, JUNRFET A 1
BRBRBE T RHIMIBIRIE & % 7 5 T2 21— X A3
2009



