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Abstract

Along with the rapid growth of shipping and transportation, the size of a ship becomes larger and
larger. Low speed maneuverability of a full ship has been received a great deal of attention concerning
about the navigation safety, especially in the harbour area of waterway.

And, the operation of the full ship in harbour area is one of the most difficult technique. Usually highly
experienced experts can make a suitable decision considering various propeller, rudder actions and
environmental conditions.

The Artificial Neural Network is applied to the automatic berthing control of a ship. The teaching data
are made by the berthing simulation of a ship on the computer. And, the layer neural network is used
and the 'Error Back-Propagation Algorithm’ is used to teach the neural network.

Finally, it is shown that the berthing control is successfully done by the established neural network.

o RAdERE 2T, PANNE JAVEd e A7
o BEAFARD o L 2HTAY
wee BANGRL hEY 2H T}



2 BEFBREIE S2148 F 4% 1997

LM B

>

de) 232 F 22T TSl ALLE
.

FEshslr] flstel o) AlelolE £ shtal al
o

N

A1 779 (Artificial Neural Network, ©]3F ANN
2 el o AE st oleh H" 4
T+ Hasegawalll[2]¢} F[3][4] Sl o}sf a§alal
ut qich A izl vle} zhe] ANNE oj@ Al AH)
o] &Y AR a4AF YR A=
HE A3l Alagls Fdste whiloh 74
Hogr AAH JEHo i} 2wiziql wA}
(#ff) N o] €] (Teaching data)E Fu]3}e ZAld|o]
o} AA o]EH e A} Ao} HEE &
< Al71A =} 52 H1l ANNS 1 A Ade)
v 83 TEY 71 9o, AdeE3
e vl g Ade] At 2EgFo ART Aoem
Azt o}

Ak ube 304me] Tanker®, 2225 43t
42 Kose?] H&<rdtwds AH43lel 3, Propeller
Ao 23 Hull #4182 Hasegawa S(2]9] =
HAHANE 83tk

2. ™

P

Al =523 T2

gutell A o] A, Adubg A&oz FalislA
Huz o]F HillAMc ALSFdndE Algso}
g} FugeAe 2Fauda &pgdng
9] 714 & Aol Hull HAlHolct wetr] £ o
FollA 214" Surge®} Sway-Yaw wFA AL Hull
FARAEQ Xy, Yy, Nys Kose model[l}
o] 8313 e} 2 o7 o] A4slgx, 4] 9
f.€ Fujii®} FAAE A3t

FN:%pARfaUg SING  coorrrvereremrerirecreinees (1)
~_6.134 = 3
& f=g %t h UssU= 7

Aulol H2|E ¢3] Z2HE A AL
A EEE wjobi= D] v -9 Sway force
¢} Yaw moment’} Hullell 2}£-3}4] =itk o] gl

g+ Xp, Yp, Npt= Hasegawa(2]9] A3 A3 4
g3kt

(Table 1)& & Aol AFEH Adupe] F8
A RLE epic

(Table 1) Principal Dimension

Item Symbol Value
Ship length L 304.0m
Ship breadth B 52.5m
Mean draught dm 17.4m
Block coefficient GCo 0.827
Mass m 2.350 % 10° kg
Moment of inertia I 1.018% 10" kgm®

Wetted surface area S 2.259x10* m*

Propeller diameter Dp 85 m
Rudder area Ar 98.0 m’
Rudder height h 1294 m
Rudder aspect ratio Ar 1.709
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(Table 2) Hydrodynamic Derivatives

X, | -0310 x 10 | N, | -0981 x 107¥
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