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A Study on Development of PC-based Ship Handling Simulator
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Abstract

This paper deals with PC-based ship handling simulator, which is now widely utilized not only
for total assessment of safety in harbour area but also for training purpose. The suitable
mathematical model for low advance speed manceuvre is treated with the effects of current, wind,
wave, tug force and water depth. We adopt 3 dimensional graphic technique for perspective
representation of relative ship motion. Some graphical panels on the screen are devised for data
input/output or ship manoeuvring information. We show the real time simulation of berthing

menoeuvre applied to Pusan harbour as an example.

1. M o &8 sl & 4%E v
wpeha] FrielA el F34 &3 bdA Hr)
o] Adukg <kAsA eyl A 2l goAe] diFsd, o] AHs}s] M=
o, A R 2F A B0 ohe Adubs 2 Adutat qlzbat ggk o] 5 384 Ale)o] &g BAE
Fate At 79 F ] vle =3 Fo3 & ZAbshol gl olE|dt AR FblME 17)-
22 zt4sbA ") ob-2e] gt 3 BEAX 7] Al Al(man-machine system) #4{e]2ts gt}

+ AR, ARG
o AFTHRYG), A7HA GRASHER Yo



ry

%

A-71AA e 272N At 25 A g0
H7b 8 7sn el FAgeR, At 22 A
Eelolele oA A By Fdoln}, &
A& sHsg e =719 AA, =& £ FE
o] Aute] &41% b5 b wixe AY &
AfHez 4% 4 = Yot

T, A4 Adte] Bz YuE Aslw
Ny Ageolee =4 7HHe] Trlelm A
Ju|E zH|go] 27k ol gel 23 sy Ig
of B wial Aule Frrt UF a. oy
Ae zAst, Ay AEoleld Hlg 7ot
o] BoAA| eowiA PCAA T8 4 3l
€ dzasy AgdHelest AusA =gicH2l.
dazgty Agdolde 7] 28 J# = 4
Aol g slo] Tg wE FFLOD o]84" F
2l& ¥t ohs}, B4 vt we 420 AN
37} Sl 0|49 4 i}

2 dFede e A Esig 2%
A 4 2208 5 9, daawy gl
E19] Aol #alM =gt FAM o2, g
A8 AHA 2F $5¢ FIE $ e &
=g o] 43tei[4], B ol Eqg =
Fo) AAZ AEHold 7L A% 339 22y
719 20T o] e 9 el $ukad
o] R4 FUY 25| HLAZ ool BaAM &
A Rbet,

2. AlE8|0|M st nEl

X

Fig. 1 Coordinate system

% -0

Al

[
S =

dubH o 2 Aute] 2F 25 WAL AFFS
(surge), F-$+FL(sway), ATFl(yaw)e] 2
+E22 38E 4 ok Fig. 13 o] AAFY}
(midship)ell % 943E F 5FIAAE O—xyz
2 & o, 235 &5 PAAL o537 o] A=

m(u — vr— 267%) = X

m(v+ ur+ x57) = Y

IL.v+ mxc(v+ ur) = N

71 m-& AAL Agel, L+ 2% 799
BArAEST: wu, v, r& T AAFIAMY
x93 ET AP yE WG S AR 25 59
o A&s AEolct. u, v, v A% wu, v, 7
2] A 7kel] AR} 14} =o)L, xov FAFAY x
FHFolcl X, Y, N& 237 x, y& Wk 3a, 2
3 799 mazolct

A9 FHel P E pEsly,
£ U3 2dEg 9 FAEE e
Z}.

2
&3

(m+m)u— (m+ m,)vr— (mxg +
m,,a)rz= XH+ Xp + XR+XT+ XW

(m+my)v+ (m+ m)ur+ (mxg +
(2)
ma)r=Yu+Yp+ Yo+ Y +Yy+Yp

Up+ T 7+ (mxg + mya)v+ mxgur

=NH+ Np+ NR+NT+ NW

714 #x H, P, R, T,W, D& &% &
AA, =232, e, A4, uiF 2 gz s]dze
A8 e A AES el gxd) sjels)
e oY Hre nxe gFASE ovld o)A
y s JEuhs weidid a2y m,, m, = x, ¥
& W YA, L' 2% FY oA
ERE, v m,FAS xHEE bl

TH, ZHel 7dste FAHE Hxo gog
2 AT gagle], A1) FAY A4 &5
He2A Adas & deSes Moy

o] X 4 slth mFe V. s}

o A
}—TET'O an

ar=



PCE o] &3 Avt 2F AE#ole9 /el A} A7 3

#9792 Fig. 19 2ol Aol o AFSE}
W& Ee] BAE cheT .
u=u + V. cos(¢,— ¢)
v=10"+ V.sin(¢, — ¢)

u = u"+ Versin(¢, — ¢)
v = v — V.rcos(¢, — ¢)
A7 W', o, W, vE AASES NEEE
u, v, u, vE AFEES} HEEE e
(o3} =1x7EA]). A(3)8] FAIE A (©2)el WHlsk=

o}z
(m+ m)u" = (m+ m)vr
+ (mxg + mya)?
— (m+ m,) V.rsin(¢. — ¢)
+ Xp+ Xp+ Xp+ X+ Xy
(m + m)v" + (mxg + mya)r
= —(m + m)ur
+ (m + m,) V.rcos(¢. — ¢)
+ Yy+ Yp+ Yi
+Yr+Yypt+ ¥Yp
(I, + J) v+ (mxg + mya)v®
= —mxcur + (mxg
+ mya) V.rcos(¢, — ¢)
+ Ny+ Np+ N+ No+ Ny

A2 FATAA LS o] &3t X &
= u, o8 HFAEE r 7T F, oA HE
< FYgezy AWt 54 ALY 5
ek A(4) 8 FAHTG Y ¥ FAY el
A= T4l 2HAIS] dFHIZ Ut

3. Al G4 nolE 28t 2T Iy

Aubs] $Eqe] Wb AlAZHz Wsshe A
AR 34 2olg 9% 2% 7lHezA 3

A4 oyele}d-g & 4 gled, ol A o
Ehiias

3.1 =EAH

Fig. 2004 o—xyzv I¥ HAEAZA 779
EAE AYstr] 8 AHSEHR, 0-XYZ e AA
A HEAZA 32D AHE P b AEEA
A},

+Y

g

0(0.0.0) . X

_E/

Fig. 2 Local coordinate and world coordinate systems

Fig. 3 Viewing reference coordinate system
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Fig. 4 Perspective projection mechanism
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Table 1. Specification of computer hardware

CPU Intel Pentium 60MHz
Memory 24MB
HDD 2.5GB
Video Card Super VGA
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Fig. 9 Bird's eye view and tug controller
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Table Z. Setup menu and performance of simulator
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Table 3. Principal particulars of container ship

HULL
Length over all Loa( m) 1880
Length B.P. L (m) 175.0
Breadth{moulded) B (m) 254
Draft(moulded) d (m) 8.50
Trim T (m) 1.0
Block coefficient Cs 0.559
RUDDER
Height Hr ( m) 7.70
Area ratio Ar/Ld 1/45.8
Aspect ratio A 1.827
PROPELLER
Diameter D (m) 6.50
Pitch ratio P/D 1.055
Expanded area ratio 0.730
No. of blades 5
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