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Abstract : A mis-handling o the ship operators, treated as one of the main causes of a ship accidents, normally has caused a
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ship to collide

with obstacles like a reef, a rock and other ships etc. since their ability has been declining little by little even though the port conditions
have been getting worse. The ship needs a highly sophisticated technology as her size and speed increase as the ship have been dermanded.
For example, Auto Avoidance Control System gradually has been receiving a growing interest to control the entire ship safely. From
that purpose, this research has been done. The research was based on the MMG mathematical model, used Surge-Sway~Yaw-Roll motion
equation and Fuzzy theory for calculating the collision-risk. Also the research successively was done when the ship encountered continual

multitude ships.

Key words : Collision avoidance, Ship’s maneuvering, Fuzzy theory, Maneuvering motion equation
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Surge :

m+m)u—(m+myor=0-HT +

Cpx - Fye sind+ X(u)+—+ ,, oL’ X v+

—%pL‘*BPX’ Lt 7pL2BPX' Wb U+ - oLYpX o (2)
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(m+my)v—(m+m)ur+mpa,r—m,/l, ¢=
(1+aH) F ycos 8 + —%pLZBPY L+ —%pL3BPY’ JUr +
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—

5 oL Y L Urd? (3)

Yaw

(Iz+Tp v+ moa (vt ur) = (xR+ aHxH)F ycos 8

+ 5 LY Up+ 4 oL'yN Ur + 4 oL'N U +

S OLYN U+ pLYN s v +

szBPerr vr +7pLBPvav %]ZJ +

T LGN g 7 oL N 78 +

%pLBBPN 1/¢¢UU¢ E + '%pLSBP'N rr¢72¢ +

—%pL LN L Urg? )
Roll :

T, +T)¢—m,l v ! ur+ WeM¢ =

—(1+ aH)zR - F ycos 8+ —%pLSBpL' LU +

S OLAAL Ur + oLl U +

S LGl U + 5 oLl 0% +

I T S S-S SR S S

2 pL BPL vrr U vr® T+ 2 pL BFL ooy U v°+
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Table 1 Principal Dimensions of Ship & Model

Contents Ship Model

Length of between Perpendiculars
(Lgp, m) 175.0 30

Breadth Moulded ( B, m) 254 0435
Draft ( d, m) 85 0.146
Displaced Volume ( W, m) 21222.0 0.10686
KM (m) 10.39 0.178
KB (m) 4615 0.079
C, 0.559
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Table 2 Hydrodynamic Derivatives

X ,,=—0.00311 | ¥ ,=-0.0116 N ,=—0.0038545
X, =0.0002 Y ,=0.00242 N, =—0.00222
X 45=—0.0002 Y ,=0.0 N ,=0.000213
X ,=—0.00311 | Y ,=—-0.000063 | N ,=—0.0001424
Y =0.0214 N, =—0.0424
Y ,,=—0.0405 N, =0.00156
Y e=—0.109 N ,,,=0.001492
Y ,,=0.00177 N, =0.00229
Y s =0.04605 N ,,5=—0.019058
Y ,55=0.00304 N y=—0.005376
Y ,,,=0.009325 N ,,4=—0.003859
Y 5==0.001368 | N ,,=0.0024195
L’ ,=0.0003026
L’ ,=—0.000063
L' y=— L/ V) (I +T ) kb0,
L' ,=—0.000021
L ,,=—0.000558
L ,,=0.001056
L ,,=—0.002843
L, =—0.000046
L s=—0.001201
L ,,s=—0.000079
L' ,,=—0.000243
L’ ,4s=0.0000357
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Fig. 2 Response Curve & Ship's motion with P gain=3, D
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Fig. 4 Ship’s trajectory of overtaken situation
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Press
2= 1. 75Ny
Cpryx  Ratio of the longitudinal force induced on the hull

by the rudder to rudder drag force.

Fy ; Rudder Normal Force.

GM
A

s]z’

; Hydrodynamic roll moment

; Metacentric height.

-~

; Moment of Inertia of ship about X, z axes.

Added moment of inertia of ship about X, z axes.

o~

)

s ! , 3 Z coordinate of the center of My, M, respectively.

; Ship’s mass.

; Added mass of the ship in longitudinal direction.

By

y ; Added mass of the ship in lateral direction.

2 3 3 3

; Hydrodynamic yaw moment.

~

y Yaw angular velocity.

; Time in general, or effective thrust deduction
factor.

; Thrust of propeller.

; Surge velocity.

; Resultant speed of the ship.

; Sway velocity.

T &N

<

Xy ; X-coordinate of the center of the lateral force
induced on hull by the rudder interaction.

; X—coordinate of the center of rudder normal force.

; Hydrodynamic surge force.

< X

; Hydrodynamic sway force.

Zp ; Z-coordinate of the center of the forces acting on
the rudder hull due to rudder deflection.

» X-coordinate of center of gy,

; Roll angle

; Density of water.

S v B R

; Rudder angle.
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