pISSN 1225-827X

eISSN 2287-4623

J Korean Soc Fish Ocean Technol, 55(2), 172-180, 2019
http://dx.doi.org/10.3796/KSFOT.2019.55.2.172

4z - M
sATyelaL thatel Alels) Al getu

—— FISHERIES OCEN
KSFOT 1£CiNOLOGY

www . fishtech.or.kr
{Original Article)

A study on ship motion control system design for developing autonomous

system: Experimental study
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In this study, a ship motion control system design method is introduced for autonomous ships. Some related research results

and technologies for autonomous ships have already been developed and applied to testing ships. Recently, the Norwegian

Maritime Authority and the Coastal Administration have signed an agreement and started to test autonomous ships in the

defined area. Considering recent technology trends and background, in this paper, the authors also try to develop autonomous

ship control technologies. In the designed control system, an observer is introduced to estimate unmeasurable system states.

Based on the servosystem with state estimator, ship motion control experiment is performed to evaluate control performance

using a model ship in water basin.
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Fig. 1. An autonomous container ship (Yara Birkerland).
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Fig. 2. System description.

Journal of the Korean Society of Fisheries and Ocean Technology | 173



= S}CHFig. 3).
= =EolA sk AEke XY oA A=
Z

0_L4
olr
_,d
J
2
1=
_ﬁ
Hl
o=
oX
>
fllo
o
alfe
[
my o

ﬁgi UrE‘rIH D]—(F ossen, 2002).

My + Dy =, (1)
n =R
0471/\41 MER3X3% ?_J—/Kéﬁgil'__,jo]l’ D ERSX?)IC
gyl zkz Al (2)eF o] EH =T
m—X, 0 0
0 =N, L—N,
' ©)
—X, 0 0
D=|0 Y~V
0 —N,—N,

a2)al g =z, y, ¢]" € R*= A4 2} (Barth
Fixed Frame)oll 2] 912z, )2} 2 o of oijgt 244
olxjoltt. w3t v = [u,v,r]’ € R AA4xx
(Body Fixed Frame)ol|42] A X|(surge), 2~g|o|(sway)
4 9(yaw) e Se s HrERIch T1E]al R (@)= A
SRS TR e Y] Mel R okg 43
gt

N

cosy —siny 0
R ()= |siny cosy 0 (3)
0 0 1
Addbo] 2h-g-sh= A A, 29o], 91| o= Bl
R LSS (705 7o, 7 1T E RP= 5 7)) 2|2

gl JZJ?IOH ola] WA, 7} 94 WlE]:= o]
A Zvo] A2 ErkKim et al, 2018). 3] & 213
& Al *Oﬂ*i O] 52 F(Azimuth type) F A S 5
FARA 2 st

n=Tp+ T
o= I+ Tg+ N @)

174 | The Korean Society of Fisheries and Ocean Technology

et
o (CUov Yo ) %711'—’_'—%5]5}5574]
Gz, y)  AATHZEA

QI AR AT, AAdo] E 7t ‘?ETOHOIEVP *é
NA= AS 7hssict 19 EejutetulE s AT
5 ARE Eol FeRoich

5 Table 101] Je]steict.
oA &4 Ejutetu|E = *—.
ok Al (4ol e IZ : “Xﬂ«l 2Ry A
X =

Jsffjoret

=
/\-] ;(ﬂ A}E

32 e
2 e
==
=]

u&ﬁm

>~

p

Table 1. Specification of the vessel for experiment

Parameter value
Length overall 1.1
Breadth O:lg [[rrnn ]]
%fa.ft 0.05 [m]
eight of vessel 6.39 [ke]
Number of propeller (azimuth type) ’ 1 &
Numbers of side thruster 2
Lg 0.48 [m]
Lg 0.40 [m]
Ly 0.34 [m]
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Fig. 3. Controlled vessel with control and measurement apparatus.
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