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ABSTRACT:
The working items of this year include:

To be specific, systems or services implemented include a chart folio recommendation service with voyage
planning function, a near real-time republishing of Inmarsat-C EGC Maritime Safety Information on the
web with Chinese keyword, a whole set of support for electronic Notice to Mariner, and a demonstration
version of digital Sailing Directions. Another major outcome of this project is a low cost electronic chart
navigation system, which supports ENC, integrated automatic updating, and many safety-related designs in
chart display and GPS interface. Chinese user interface and chart texts are provided for domestic use. This
project also investigated issues such as broadcasting meteorological and hydrological information via
DGPS or AIS, as well as the status and trend of e-navigation.

This study designed a network-based central control program to communicate and control desktop
computers, which account for individual functionality in a simulator. The communication between
instruments controlled and control program has been tested correctly. The harbor visual database was
successfully integrated with the dynamic ship simulation model. These works are major factors for the first
local main ship simulator construction. This study also designed a framework for a multiple-ship simulation
system according to the configuration of this main ship simulator. According to the harbor visual model
conversion schedule, Keelung and Hualian Harbors are converted from Multigen format to the general
model format which is supported by most virtual reality applications.

The discussed items will be divided into three parts under the fundamental frame of a simulation model.
The first item contain hydrodynamic derivatives of hull forces, the effects of propeller and the main engine.
The second item includes forces due to wind, current and wave. The third item is the effects caused by
natural or artificial boundaries, which include shallow water, tugging, wall effect, ship interaction, and
cable effect. The main purpose of this study in this year is focused on the effect when a ship is sailed in the
shallow water region. In addition, motion of the ship is also considered when the ship moves forward or
backward. Finally, the validity of the method was adequately verified by results in real ship tests.
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3.1.1 ShipModel z_ & *
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R A LR R R AT A R (F
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2.
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B & due o

BERERED AP RN ar il ks BRI Y A0 E R A
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a. d IR L BIL (ST i)

b. b # > k& > 2 & % (Wave Direction), & % (Wave Height), i¥
#(Wave Cycle) » i > Jnig 0 HF ook 48

A Y A
a. 45 i (PosX,PosY,PosZ), Heading, Pitch, Roll

b. dpeh= ghig & (SpX, SpY, SpZ), % i A& ( SpH, SpP, SpR)
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c. 4p ey & (Rudder Angle), 42 *z 2% 4 :# ( Prop Speed)
5. BEAPIEEHCE > 4oB] 3.3 AT

Setting @
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§ . FA-AE AR SEAEY)
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(1] 2500
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Cannel

W 33 ampliEd e
3.1.2 ShipModel & ;% & 33k
Init 4y it -

TR AR RRFOP/IE RN Br gL T ER
= oo

Syntax Value=[form]. simulation .Ini(Long)
Data type Integer
Access Read only

GetSeaState 4y it

TR EEBEAR AT e FRETY o

Syntax Value=[form]. simulation .GetSeaState

Data type Integer
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Access

Read only

GetShipPos

A E A R X YRR e e

Syntax Value=[form]. simulation . GetShipPos
Data type Integer
Access Read only

GetWaterState 4y it -

N 2) LY A A [ 2| Nl
TR A B i B o

Syntax Value=[form]. simulation . GetWaterState
Data type Integer
Access Read only

GetWindState 4y i :

BB R APE P W RRRE T3 BB o
Syntax Value=[form]. simulation . GetWindState
Data type Integer
Access Read only

GetShipState 4y it :

GE kB P Ty G e 2 LI i TR

Syntax Value=[form]. simulation . GetShipState
Data type Integer
Access Read only
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SendShipMotion #5 it :

TR FIEND R AN AL FE S e o
Syntax [form]. simulation
GetShipState(X,Y,Z,Heading,Pitch,Roll)
Data type Integer
Access Write only

SendShipRPM 4 it -

T

BB R HE AP AR e 0 2 2 A IR i

L A
Syntax [form]. simulation . SendShipRPM
Data type Integer
Access Write only

SendShipSpeed 4 i
BB EENp A RE Y 245 i Xt B~ Yt
# R~ Zeteig B > Heads4e ik B> Pitchm%c_@ & ~ Rolle4eig B o

Syntax [form]. simulation . SendShipSpeed
Data type Integer
Access Write only

FEID ho 4 39 o
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9 SendShipSpeed | 4c:g B, X d4eig B, Y endeig B, 7 endeid B,

Head 4 i &, Pitch h4e i# &, Roll cseid &

27




3.2 4y dadlk WA

% .
I i3

LORKT o B % < 4oW 34

S
LT 4 1
B v
a "I P [ S s
Vegaﬁi& *%Diﬂ; S R
|
Vega- = Vega-f|1 Vega-7 Vega-“Eige
| | | |
Tff[Vegaa& o
"_Tiﬁ'%( [:[:[“ﬂ—? PI- [
L f
=
4. fh= jtﬂLfE‘,F.zi 2D |
f[VegaﬁBih REE G
LR
ST
5. 947 3D
\%H‘L E‘m& o, Al
4 [ﬁ%@
S R

W34 FF o §riniz

28




2. W LK AR o 4oB] 3.5 0

HEE
L HEE T
— | B
- FHEL
2. FHEAT e
FBEE
Y

2t
|

4

iR

Bl 3.5 RF o kb Hin Az

29



3AERAHHREF Y o 4o 3.6 ¢

SRR R | i gERE
B 7 e fast
J1f, DUFHEERERE :

P

B,

AIAHRUUE#E R A,

BRAEVRHA] TN

&, SEE, TR
VLA B IR

B TR B
o, ST 2
e, AR RS R
RS

4

{5 & PLCHE
= (e ey
A, Bsm it
RS232{Hie F4%
AN

[

PLC

<

FHEE

RHIRRE ST
AT IE (R

RAEG

i |

Vega-/£

Vega-f1 Vega-£5

Vega-Izis

B 3.6 iy R 7R

30

ESuasiElinit
HIZTE, fEfftVega
SR I, YRR
IRAT RN KA
SR A



AZREHR - KF ST L BL R 3T

Al EERE

4. Vega%ﬁf?ﬂ:%

#r

EiE

L HEG N
1EABEfE

Vega-/%

Vega-H

Vega-15

Vega-IHfE

B 3.7 BB KF T4

31

B 0F AR



SRR - BMEAST S B o 4oB 380

finiE e o
ok HES
‘ A
1. ERerE A E B 3. A AR
EEAEHE | B
A
FH5
4. Vega i Hifs 1171 |
g
Vega-/£ Vega-1 Vega-£i Vega-Imig

W 3.8 B A M RAEART £ B2

32



6. Bh W — s AN AGA AR o eB 3.9

B

AREERERE

3 /ﬁ%mﬁc% 4 SEABE G
IR sk il
FHL
5. VegailiHifi -3 | ‘ 1. i VegafE73D8}
i = SRl LY
— HEE S S, i3
B 2 1
R
A4 A4 A
Vega-/¢ Vega-H Vega-£ Vega-Exf

W39 Bdfich - g spdldse i baiinmg

33



3.3 Ay dad gk SRR ILARRA

RT3

VEGA*
192.168.123.1

VEGA(] |
192.168.123.2

| |

VEGA?,
192.168.123.3

Sl
192.168.123.56

|

EW’F’} VEGA# ¥
192.168.123.55 192.168.123.4
! .
1 1
VEQEES frpgn s
COM2 4% Joa 12390

34 5(192.168.123.55)D % F

34

% (192.168.123.56)
S#pdade 4 H(192.168.123.99)
>Vega® (192.168.123.2)

SELE ¥ (192.168.123.4)



Frd Rkt B

dpda T 2 RO ®REPF o d N RERE > AR 4 i%ﬁ' < 0 2N
4 Gl i@ R 2 M A BRI R RE 0 B PR dg 2 Bug R
AP EAT S A ER 2 e RCBREFSER > B R4 FH L
B F A LR E %1ﬂ»ﬁutﬁ’9%§i»ﬁ%@¥ﬁmﬁ
Fl % RiFs R G i

\..

N,Y, = N,Y, +(m +m )N,

T
L e (4.1)
r, kp(N,Y, =N, Y, )+(m +m )N,
Y T T 0t LRI PN Y
FNE A R LIRE BT B R T T 2 T o

RBEHARRLEE > PR AP A RS S ARG R 2
73__ o

dpdn ¥ KB Y LT 0 R A R B AMER S 2N R

f# » Berlekom * Goddard % § 1127740 4 i 4edefs » & Bdapl f 1237

T AL T‘f‘* - B AAMMGHER 5 — SULE S S 423 & &2k Uy

3

g ok 2 Bk o (& {395 Yoshimura®® 7 5 % 827 - MMGHER i

3
%’E:%”*Eé B&/’«}\{f@\/n%ﬁJ ﬁ‘ﬁi%é’#?li?%&/’t’}\?\fﬁ‘

o

EEF: o= JNE -GN BN o fTanker LNG - PCC - Container % = f&
HAEEFR RSB 2R AR R EREY SR RP2Z LA G
Belp B2 Ay Kl ”Lrifizbilaizz@f’fm K R o

B R P R TR TR R S R g

B-FRFEE A BREE N4 Bk AT L EHHAT
(A)AL(I ’}47"‘5:‘ -\/u 'EﬁJ

PR s B Gl W TR B AR L S s

35



BZLQM R EIE R 4 K 3E 5 A R[4 deT o
(1)%e45 e 4

t"’— "1§}§F~UEE*‘:

1
Ry = C; (5 pSu’) (4.2)
';EIF’RT;;)JE.B—J ‘Sé/ }\Z\‘ﬁ?f;ﬂ‘ ,—;ﬁ'}]‘f’_?‘ ﬁ‘ﬁ{’ﬁ_’—ég.&r’f
C,=(1+K)C,+C, (4.3)

ERR G SIS O T SR S AR S
oo - LA S 0 dpda ik ) A A AR 2 e gt a0 1P
o e 4 HEARE ] 0 VLR A P A2 JE4 A B d AR
B gty dl o 2 BT RBICAGER B % KT -

(2) Mt R & R E

ﬁ%$%%%$%%%%ﬁ’ﬁﬁwﬁﬁﬁﬁ&’g¢§ﬁg%
v kit M 0 20515 125 LA A2 BB TR ,’?gtm/m
950070.13-016-02 @ H i s uﬁ%@%i%#@%ﬁ

JE
2
= Z_ ©°

(€)E Temt i J 10 As ;3

- A RERMEINEIER GHPF o AT AT

: B
Y, = %k +14C5 () (4.4)
' T
v, =%k 45
r 4 ( )
N, =k (4.6)
N, =-0.35k (4.7)

36



gak;,ﬁf%cg?]q;;g?ﬁg{,w,E?PZd/L,mrg fﬁ~§1]|15‘v‘55;
LT R

-

-'\

#-H iz Hgp i * 2Rk ®RE

k,= k

(4.8)
=4 m.,

e Qi 9%V PHEFTHLEE (4445 46~ (@NE
YR WA AW 52304175070

(4)3&'5-‘9’*1{ I"J' Ve %f’ 4 FE o éf‘ﬁ(

PR 2 AT S5 Nk 2 LR GRS 2
ikﬁ}/}}mﬂ.”‘«ﬁi T2 B &

% ~1+ 14(%)3-5 (4.9)
#@:Hx%f's (4.10)
%:1%(%)“ (4.11)
%:HS(%)&S (4.12)
%z“&%f's (4.13)

Fo At G o sE L ARk A REIE R 4 o

37



0 = 0 () + 0352y (4.14)

d
Dpp = D (oo)+0.35(z)2 (4.15)
H P 0,0(00) ~ o (o0) A B 5 iRk 80T 2 8 4 2§ g (hlio 1

B fgd R R Regpt e A BT RS EREA

o

T3

4.2 ,:,; 1\7}{}%9 5@;97—“;-}: PT}%T\J

ARG AR R R dadl sz 2 ERE > 7 2L 11 Osakai i 17
AckiEe RV H/dA B 5425 1.5~ 1.2PF 23 %38 5%
e f’“:‘éfﬂ??’fﬁiﬁ*?ﬁﬁ%*#?f o LB

Bl4.1#77 5 Osakajd # 24t £ 35° =
PEenfLT gt 0 o d Zou B A Rl 0 F LG
2 FRINGR L AL A% BT o AT TR
B% o Huw R IEZ F FEISR KR AT IR Foo oo AR AT
T ¥ 2.3 =3 RE G ERITRATR 2 T@gm*i’iﬁﬁf\? B B ciE A
AJ@?%;WVﬁ%k’WE”W@Xﬂ’géﬁmﬁiﬂ’ﬁﬁﬁwza
BTGt o d N HE B EA R SHHGRIENF S AT A
%*%ﬁ**LE”IE’ fois Ceded ME PR - ] B 5 RGNS AR 4
AR Y p R E T T a gt il £ R R B daeh
ﬂﬁﬁﬁ’ﬁ@rﬂﬁﬁﬁiﬁﬁﬁﬁﬁWiﬂ’L&@MZEWMP
e AT SR T AR PRSI G -

i Ky H/d S 4.2
Wmer g%k > oM

\4\‘

4.3~ W 4.64 5] 5 Osakajb # tdt £ 357 % S hk g ok
H/d % 1.5~ 1.2pF chin s fuin 2 Z10°-10°:8 6 4 & PEF S 14 ) > R
Ao R CTHERR i AT L R RS R L RRT o
ZI0-10° 8 fodur £ S R 2 M50 I § LB - 242 2597 &
AR CKE 2 A P L PR 2R

F_& F_L

38



— 1600
ASER, EEREER  EAIRE Tkt
----- REpET,  fEe=35" Hid=42 L
o Ye il
— 1200
— 800
— 400
| | | | PO
-1600 -1200 800 400 0
B 4.1 H/d=4.2 > Osaka ;¥ # = 1% *2385% & % 1 H
50 —
. Z10° - 10%E%) Zf Rz R HiD=4.2
40 — eI HnE e
7 — HER 7kt 350
30— MERER Tk -35¢
7 © = 7it 35°
20 —
10 —
o -
I'II-T_[ 0
&
-10 _
20 —
-30 —
40 —
-50 —

B 4.2 H/d=4.2 > Osaka % #Z210°-10°:F # 5o & pEF2 5 1 )

39



— 1600

FIET FEfEES,  FEATE T
----- ISEBMET,  M4=35° HAELS "
o EHHE
— 1200
— 800
— 400
‘ 0

#® 4.3 H/d=1.5 > Osaka /& #f = % *2375% % % * & §

50 — 710° - 1088 AHRIZAKEE HD=1.5

] IR
- FiEL, Tl 350

S BSEBHER, Tkt 35°

0 i © Y liE 7kt 350

i
I"I-TJ I ‘
A o 40
7 R
-20 —
-30 —
40 —]
-50 —

B 4.4 H/d=1.5 > Osaka % # 210°-10°:F & e & pr ¥ 5 1 )

40



m
— 1600

B, FEATES AR Tk
----- HSERER  We=350  Hids=l2 |
o IEtHE
— 1200
— 800
— 400

Bl 4.5 H/d=1.2 > Osaka i # % & *385% & % L #F

K i 710° - 10" &) 7 ERZ A EE HM=12
40 — FREHE e
i AR Tht 250
I HEBEER, T 250
» i < S HliE 7it 250
20 —
10 —
. |
im0 ‘
& 1 40
- i RS (4
20 —|
30 —
40 —
.50 1

B 4.6 H/d=1.2 > Osaka ;¢ # Z10°-10°iF oo & BE T B 1L )

41



%4 Osakajd 5 = i %385 N ke 2

& & H/d=4.2 H/d=1.5 H/d=1.2
A2 454 i# Tkt Tkt Tkt 7kt
w90 R (TA 374 RA 134 [104 324134254
w90 B4y 457kt 4.54kt 4.44kt 4.30kt
90 R SFE [915m 982m 1269m 1577m
3% 90 R IE 493m 529m 620m 806m
Wik 180 BRPFR (124 4245 (13 4 46 45 (18 » 01 45 23 &~ 17 %)
& 180 & 4k [3.80kt 3.83kt 3.93kt 3.94kt
1w & 180 & 5EE  513m 543m 709m 849m
w f& 180 & K BE  [746m 806m 1027m 1293m
Wk 270 B PER (17 4 26 45 (18 & 58 45 25 4~ 1545 B2 & 50 %)
w270 R 4piE 3.59kt 3.66kt 3.82kt 3.88kt
4 270 R %EE [252m 250m 238m 210m
270 & FE [480m 510m 630m 772m
Wk 360 B PFRY 22 4 024 24 4 03 F5 32 4 2545 42 A 19 F)
g 360 A& 45 [3.53kt 3.61kt 3.79kt 3.87kt
¥ f& 360 & 58EE  [582m 623m 743m 881m
& 360 & K FE [295m 299m 279m 290m

42




%5 Osakajd #5% % SR N koo

S H/d=4.2 H/d=1.5 H/d=1.2

A hedp iR Tkt Tkt Tkt Tkt

w i 90 B pF R 84 104, B4~ 55% |11 » 31 #%;|14 ~ 57 %)
g 90 R 45 iR 4.63kt 4.56kt 4.56kt 4.50kt

w f 90 B K FE 973m 1049m 1370m 1721m
i 90 R §E 5370m 581m 694m 882m

@ 180 B R (134 S8 45 (154 2245 [20 & 07 £ 26 4 27 4
w9 180 A 4y i 3.98kt 3.99kt 4.17kt 4.25kt
& 180 & 5{FE 501m 530m 697m 822m
w180 B ¥ iF 836m 912m 1183m 1545m
@270 RPER |19 4 20 4521 A 3445 28 A 33 4537 A 50 4
W g 270 & 4k 3.84kt 3.88kt 4.10kt 4.22kt

i 3 270 B GE 171m 154m 105m 6.15m
i 270 & B 510m 545m 691m 874m

w 3 360 B pF R 24 & 55 3 27 &= 40 45 36 & 56 5 49 & 06 F;
& 360 & 4y ik 3.80kt 3.85kt 4.09kt 4.22kt

w f& 360 & 5EFE 585m 621m 739m 861m

w ##& 360 & K FE 267m 266m 245m 245m

43




4.3 ok 3 a2 @ W

It SRR AT R RFL ST
T LRE A FRFTH

pris
_\.‘
g
’J;
=
o
A
2
P37
7‘_.
i
T
(Fi‘
o
=,
N
B
|
i”
S5
)
=

o Rierinl qw;z AT Y B AEIL 3 Av\f?“% Fﬂ’f’ " Osaka it ¥

R KB R JREKE

z BoRIEY R P2

=
3
RH AR TG A g T I Rk A ARIFERE T2 S o

B4.7~4.9477 5 & ApM A4 Thiie i fF S AR5 o

0.9
//
0.8 a,|a,, =0.424+0.174(d/H)
~0.72728(d/H)* +1.681(d/HY’ /
— //
0.7
//
v //V | //
0.6 /
/
/
0.5
/
o4 | | | |
0 0.2 0.4 0.6 0.8
d/H

B 4.7 %nl% g q/H 2 B t

44



0.2 —
0.16 —
£
?E< 0.12 —
| //
e
0.08 — /
1 m,/m=0.07+0.111(d/H)
1 —0.036(d/H)* +0.108(d/H)®
0.04 \ \ \ \ \
0.4 0.6 0.8 1

0.2
d/H

W 4.8 ssc TR g d/H B ]

0.8

04 —k
\
0.36 —
§O32 —
N\
x, /L, =0.4-0.102(d/H)
0.28 — \
+0.0348(d/H)* —0.168(d/H)*
| +
0.24 ‘ \ \
0.2 04 06
d/H

0

m 4.9 (‘xH/Lpp)/(xH/Lpp)oo .‘,;_'? d/H ﬁjrg fﬁ‘.m

45



(-) PFEFTHAETETIARRBEFTRS > sz 0 35
H > ﬁr@ *#;g.j':,gr;a 5\2&_%’_;{:,\: o

—'/ MATEEFRL é‘ﬂ/

T TF A E AR A 4

A
il W
\“II, At T mER AR || %
=
T T ?g.
A
2 fiAs s A A o | | g
R o
“‘” A
wEFREAHEL A% N CFRERA ITMAR | |
fRege, ||ENCE

= 3 date
I ReT || Upcate EHRE T HE LY PR TS

VPN | |G bk« FEHRE A 8 %) [V MRS

WS 185 FRBLERSERE (Ld BPFFLTA2R)

LA > A)

pAE TR G I EPRIF D G R I AURE ARG A BlE R kS
Ffed F 3k (Inmarsat-C) 3 1+ ¥+ (BEGC)A 4 p #° j# 47 # 3
MR EAFEL AL RIFRLAPFETTREA X 2T L
AT F L ATH A AR~ TR H L TR R 2 F 39 ks

Uiy L E I A A ST S ATy e e A o



(=

(

Jui

)

)

FE 2PEL TR o

TEFRBRET B R BRI EPERE L AF g
BEF BT 5 A e S A da Rk RACEGR B 0 2 B A
T RE R LT B R S A A AR R ke o B
Moz Ay @ BT AR FEBRRIREE A A
PR TEH T A B m#F 8(Virtual Reality)Hoiis AR
B v ens B E AT B A e siT L R B RRE T
Mo T EE ARG R A AaHE R BIEE L S o AL dadk AR
et BTN E G s BiEr i s omo2b- R T IR ek
BT RPBIEOLFE B R ERAT AT B o

Ak Bl ST B AR EE T 2 AR M TR ok 3 R S URE
FILE LR R B T T R 2 5 R RET R > AR
G AP TR PE %%%ﬁﬁ%%%”ﬁﬁ*
B IR S S S T
ﬁ‘ﬁ*"ﬁﬁhﬁmhug#%ﬁ ARG R A
AN A S EA A S N S

48



10.

11.

12. %

13.

340

IHO Publication M-3, Resolutions of the International hydrographic
Organization, Version updated June 2006.

IHO S-52 Specifications for Chart Content and Display Aspects of
ECDIS, 5th edition, Main Document, December 1996 (updated to
December 2001)

IHO COLOUR & SYMBOL SPECIFICATIONS FOR ECDIS S-52
Appendix 2 — Edition 4.2, March 2004 and its Annex A: IHO
PRESENTATION LIBRARY - Edition 3.3, March 2004

IHO S-57 Edition.3.1: IHO Transfer Standard for Digital Hydrographic
Data, International Hydrographic Bureau, Nov. 2000

IHO S-57 Appendix B.1 - ENC Product Specification, Edition 2.0
International SafetyNet manual. 2003 Edition (IMO-IA908E)

Joint IMO/THO/WMO Manual on Maritime safety information (MSI).
(IMO-I910E)

The United Kingdom Hydrographic Office, 2004, Admiralty Sailing
Directions China Sea Pilot Volume III, NP 32, 5™ Edition, 2004

National Geospatial-Intelligence Agency, 2006, PUB. 120 Sailing
Directions (Planning Guide), Pacific Ocean and South Asia, 4™ Edition

National Geospatial-Intelligence Agency, 2004, PUB. 157 Sailing
Directions (Enroute), Coasts of Korea and China, 10" Edition

Lz > 2003 0 ARt 3 RPN 2 mERE B R 0
S B KM AT g LRl o

F KRR > 2004 0 ARG 1 B A RE F“ kB Qi FRiE ﬁ’%‘]’Eﬂ 3 PTiE
Pz D Sl g | S

F 242003 HRR G AP IR B REr AHAZFERY
B = m@wﬁ QR S A VNG L 9 )

49



14.

15.

16.

17.

18.

19.
20.

21.

22.
23.
24.
25.

26.

217.

28.

%z i;%,’ » R4 2 E > 2002 0 A3t MultiGen Creator Pro & = e ¥k

B @ #-4] » Vol.28,No.8 -

ERETE BRI 0 1988 BN EAER AR R f P AR
S EBFLIRAGEmT E o

Ayman.F.Habib,2003, “Digital Terrain Modelling”, University of

Calgary, Chapl.

David.Leonardo.Lencastre.Sicuro,“Physically.base.modeling.and.
simulation.of.a.ship.in.open.water.3-D.virtual..environment”,Naval
Postgraduate School.

Husni,P,Visual Simulation White Paper,1990.
MultiGen Creator User’s Guide, MultiGen-Pardiagm Co.

OpenFlight Scene Description Database Specification,2000,[Version
15.7.0]

SiteBuilder 3D for ArcGIS, SiteBuilder 3D Getting Started ,2003,
MultiGen-Pardiagm Co.

Vega,2001,LynX User’s Guide,MultiGen-Pardiagm Co.
Vega,2001, Vega,Programmer's Guide,MultiGen-Pardiagm Co.
Vega,2001, Vega,Options Guide,MultiGen-Pardiagm Co. 4

Crane, C.L. “ Maneuvering Trials of the 278,000 DWT Esso Osaka in
shallow and Deep Waters”, T. SNAME, Vol.87, 1979.

C.C. Mei “Flow around a thin body moving in shallow water”, J. Fluid
Mech. Vol.77, Part 4, 1976.

E.O. Tuck*“Shallow water flows past slender bodies”, J. Fluid Mech.
Vol.26, Part 1, 1966.

Fujino, M., “An Introduction to Ship Manoeuvrability---Safety of
Navigation and Prediction of Manoeuvering Performance”, Lectures
held at National Taiwan University, Taipei, 1986.

50



29

30.

31.

32.

33.

34.

35.

36.

37.
38.

. H. Eda and C.L. Crane, Jr “Steering Characteristics of Ships in Calm
Water and Waves”, T.SNAME, Vol.73, 1965.

H. Eda, R. Falls, D.A. Walden “Ship Maneuvering Safety Studies”,
TSNAME, Vol.87, 1979.

H. Eda “maneuvering performance of high-speed ships with effect of
roll motion, Ocean Engineering”, Vol.7, No.3, 1981.

Inoue, S., Hirano, M. and Mukai, K., “The Nonlinear Terms of Lateral
Force and Moment Acting on Ship Hull in the Case of Manoeuvering”,
Trans. West-Japan Soc. Nav. Archit, No. 58, 1979.

Kose, K., Hirata, H., Hashizume, Y. and Fatagawa, E. “On a
Mathematical Model of Manoeuvering Motions of Ships in Low
Speeds”, Jour. Soc. Nav. Archit. Japan, No. 155, 1984.

K.S.M Davidson and L.I. Schiff “Turning and Course Keeping
Oualities of ships”, T.SNAME, Vol.54, 1946.

EEIF > B RE XK E UPRE P Apdg R R E TR B 2 4F
31”7 » NTU-INA, Tech. Rept. No. 249, June , 1987.

ERLTEE AR G A KR 0 Y WP - Lok

BT IEL > 1987 -
MAFE > ENBFILEREL T P B AR AL > 1998 ¢

R dpdq@ @ A BRI A2 B IRAL 5 1998 & o

51



Bzd L2 g mBE KR
2l DA L BORY A

boRERS I AEDIMT e e B P
5o e Kﬂ%’}*gv‘?‘- ﬁ‘g—f#_p\ FTIR
RN A Sk R
R ST AL RNV BEY (R
- KA BE R
FYRZVFEFERERER
FanE R R

2. HFPREmAd ez AR TERVEMTE B P
FlREg R(THEHERR) -

3. RCkREE s B (A2 i)
“**¢Fﬁﬁ?k’%?%ﬁ»13&%$m%§ L
By AR RR(—— ¢

P gh
s4pi o h s kiR gad
dei B)A o § oA AN

Bz LA ZRG R

LA S % * fhig > RFA B i e B
FBMED P S R

FOAL A $ SN FE3N 0 AP E
iR
2R FBRBHE B A LR |IRE PR Fﬁ%?‘??ﬁ ¢ oTiE

2EREBE 2 T P ERRA

53




IR MR 4 f\ﬁ:%@ T
1. = B33 g4 . P
¥ - E L o S LT AT @ it
“‘J;'_”‘E"?,E—ﬁ:gﬁ_,ﬂg o
2. TRk FR AR R A
POTF A BTG P IR
TR R R Ao B Bapold BFY SR EINE EHE
3. dciEokde 4 o Aot s PR e
kel g LF BRI 4 |C TR AN .
BT R 2
4 RRORRAE R BApE [ T ERPER TR £ B P
Js?
Rz 2w+ 8 F 15 e
1.'!1\'—"?\'»’, .‘gl‘-#—ﬁ _"d‘g_ e /:t L,/Ab% Jl-_ oA ’%&iﬁ% 3._‘4‘: Fj’} . E/{}g
Fa'?'ri?
2.EET R G2 gk b ou| R
F J ’}’ %‘ Tl EC L L ﬁ;{ ¢ e
(5 AR Lo i
3.3 8 3-Dm#EF B2 S %(F4)
29 z2F 3k A TRY
paged7-9 2. % F 3 LA F T o WP A TiE
4% -k re 2 fiost veay i
}’%i %P 1%3__; ié.iLb 2 herxTERIERETE 15&1'}3; 4

54




%?%%ﬁﬁg&Kiﬁ%
3

BikE BER
BaE RE% AT AINW

PEARYLI-&E- Ve p
ERFL TR SRR

%?%%ﬁ&@ﬁ&&ﬁ%w&

ez
@ %35t SZ TN
@ $ BALEM A B2t

o RuEhIEBXE 2

@ GARTAL

& 42t i

55




@ FFTEBF STl
s »*fﬂ%;ﬂggmﬁ
P 2L x%\ A PRI I - A (P ]
* T I BRI R

@ 3-351&%2&1&&%%
® g BRI DR R R RAE S
LS TN g,lji'\#p\ & BUEE &R

® -ﬁaﬁééﬁa&ﬁﬂﬁi\alﬁ%
%m\i\‘* A2t e
DRk mu\\,.%ﬂr”

(KT E.2 EE Gni R

N -!!I.E’jf % j..i
ﬁ%ﬁ&ﬂ%ﬁﬁh

DE3AMFHLLL]
g7 A4 (RE722008) "EETY [Ty
B3(1005) DisamFRasin
LR P38 TETIE
(R Y SR

oM110%)

05%(1008 )

/

B2T5(590%)

O58%(1300%)

&

56




%%@ﬁ?ﬁzﬁﬁﬁ%ﬂ

® M ATRE T EAIRE

® #i43% & IR4F

® e X ik B2 HikiE

O WITE L Wi b AT

AL CHEG UL EL T LR Sl

&

BA_MEmP
%&6%@%%&Aﬁ%

O IRk
QsRP&-AE
Qirufz R &2 s Bl ik
Qi A /5 BBl & B PRI

Q434 & TR EF
Qi # 2 A kA
Qirdy & e A SR
Q@i i 4 F Ik K

QHITE IS

@ ik T @

57




424 & [R5

z M4 y.* 2

z 334

2 334 L 4 2

smeg 98- O RE- CFHIEE - (&8

WO [t 0 RO aat o - E

HiRAn AR A

—_———
Menig : FORAEREE ]

LT

Evmal ; somiImal s edute

oy (W [ 0207 (m W . BHE 27 |gje A1 g

MEIERR AT E T T MRS

e el oy S
| st W Sy oh
L e 8 y
ETES-HE ) B o e ==
e gorime E =l
Wi ¢ ML
Enoss
mims B @
R DWGSE OGRSST woE
L
— .,

@rivee s -

T T S I ck S CE U P

58




G- Enmims o

BIEIE:
B B e i [k b
Cosirgle (Cm g B e o ERe T ENE - WD w1 2
Uik B Qutieer Uik B P el W R Wk Mgl B Wes Mol
WA (] bl DA S et s e
WA RS TR — e A~ 2
I A =] sl [EE]
EEESE ~|
PR
T =]
o @ remrat #awm v

FLAH AT ARk seenie i e Bl F A

——
oetes  Jak pep ks @ Custons Unds @) Foss viomaad @ Windes 10 Windoe: PMiwtetpinos | windnt Medy
g L= Yo @ e O ¥R 7 ETRE - (oW e
W Emamy e+ 11 = e - Ok - "
FRAGER Y 5
= T
N s HE meos suow wiwee oTiie oves §
W t
WS
frent
El il 208 120 399428 22 804877 1
cossacans
P
% 5
e

@ et s -

59




Ble fde Wew Fperbes Tok b
Unks @] Customize Lrks | Fren Hotmad 2| Windowrs. W3 Windowss Marketplace 2 | Windows Medla
Google G~ vl @ B - O wRe THTRE - & W

W et {1401 1211 30 et fsafequery] fiiveee - B

&

RAE S8 WA R

L MR G s
L S ERE

HRREE R i iEE
s AisiEmAt A

8 g "y

=R
Dure i Ikt
iy L TR 5

Fire - 3 EE
] BE L e e . [ [
=im e R (T B

LB T R R
w

t TR
T9pdR: Tl oAk Ewads
EESLERS L ERE L]

3 F D — W R e e
g T 6 P

R DT

4

L

Goighe N ] (e P————
Ty AR | DRAR [ BT [wiw A =
s S o asans -
7| st o
RN iae [P
L TEZAGT TR TS ——r=1
e miw g [#E]
i 5
5 G

e

GTES

60




%ﬁ%%ﬁél&&ﬁ%

Inmarsat-C

RO AR

EGC | | )
icati {B¥EGC

-— — Application
8 @ j Rl |

IS0 Web EGC

WHEE WL
@
e or

Enhanced Group Call#nfs % 2§ % SL78 HE F] @

EGC
txﬂqﬁ’ﬁ

® o Ja ]l_l[l"'l [H [7 | "

MR (I 20070027 WAAN: 14:IZER1 AREE: BT TTO T TIT T - B DD.DDDE

e
40 gt ]
= a0 ad

61




Taiwan Electronic Navigational Chart Center

§y SRS BEPI)

4008

-ﬁ .: r - —- 00 2
W/l @

http: //enc. i hmt. gov. tw

'l R S MR Manufactures B | 3031

903 2HE G963 18 Manutacthe ey, | 393037635

1| B FIOL B2
15

ltas S2in eant sm0a A4 PIBB TeaC T2
L

Hordware B | 332330438
& FAEG K2 49TY 0K CT0A 43

5 g
DLAE 6840 6706 F196 CFBE B8E P
16

RARE

wire, Hi"!]l

AaniiEtEutie

[

AR
&

&

62




|olm|p|/|# | HHE OB

f%v&lﬂ’ﬁ%ﬂé '567

e
3 ‘Baiéibf%é R

@Shi pModel 2 X &

Bale it %

63




Shi pModel 8 £ /&

ShipModel#2 ;% & %

Hill}
‘ FchiE

LUZE ’fﬁ_ 18] @




et
ﬁﬁmﬁl;’"

IS it
SER A

Vega-Fitf

;J% ’PL%E— % 3B (T It i3

‘ Vega-7= ‘ ‘ Vega-t1 ‘ ‘ Vega-17 ‘

VEGA™ VEGA}|I VEGAT,
192.168.123.1 192.168.123.2 192.168.123.3

7 : VEGABIZ
192.168.123.56 192.168.123.4

Ccom2 123.99

it Bk St
o \ \ T

65




rm @&

CEEIRERH @

66




LAartetiRéd# @

g k. "!!IIE’%%I i Eﬁ.ll

ﬁﬁdﬁﬁﬂi% 8ﬁ:r AR I BN TS

67




AR08 56K ¥ &

RBERBE ST L @

68




q!—;"‘v

&%@%&ﬁ%&ﬁﬁ

& AL TEX
L £ 3

e ERAND

@ 2

& Lk

o Mk 0

3@/ @

&*ﬁﬁ%&%&%%ﬁ

69




L

vi’k&&&z Mf ﬂi\ﬁ?#ﬂ

o R AZERD
NI NIRRT S LN

&
g v W
li’k&p&alﬁ'ﬁﬂ
° (BT
& Hftaf ¥ V.4 AtE M P
& & ME NS R
& ARk Mif ¥ DT /E 18 K

70




TLe

C,=(+K)C,.+C

K &Rk

C _vb.lJf);}maJ ,&&
Cp 284 thik @

ﬂa‘m“ﬁf 02k ik M&E

LG KE LR
Rif AR 52.0 1.5 1. 28

G2 udef F4604980.07 ~0.13-0.16 0.2
DB GRE T XK E R R ZH BT

&

71




%Mﬁﬁmﬁﬁ&

g k
©d d d
—k +[—cot(—
h [2h ( )]
B Kk 58 B okiEEarEt > T 2d/L

AZRE&EY B A

23041707@

H%Mﬁﬂﬂmﬁﬁ&

Yoo _y 14y
Y g1 () h

Y oy +3(i)2.5
EICY) h
Yllf\r\ _ +3(£)25
Y gyl (0) h
Ny 5@y

72




&*&*a&&##@ﬂ“

d
Bpy = Opp(0) + 0.35(;)2

d
Wpp = Wpp (0) + 0.35(;)2

Dpp ()

Dpo ()

- )| 4 y £ a7 _h,“\_li /é&
A s GRS AT S B 2 g s i @

.afmwﬁmm

H/d=4.2 > Osakaid # = 3 3¢ 5% 5 % Vb 5 F]

73




RHREARED HiD=t.2

H/d=4. 2 » Osaka # #5:F & zic0edre & PR 5 1L [

— 1600

— 1200

— 800

H/d=1.5 - Osakai# #s = ¥ %335 5% % ' ]

74




Z10° - 10

BEZH
Il
]

-50 —

/d=1.5 » Osaka

W ERIFE R i & PEFF I B

vi*&ﬂ i, ﬂ&ﬁ“

B +

o8 a,/a,, =0424+0.174(d/H) /
~0.72728(d/H)’ +1.681(d/H)’
07 — /
//
06 — /
/

n /

4 e -
o4 \ \ \ \

0 0.2 04 06 0.8

dH

&

a, |a,, 2 d/H2 B

75




//
m,/m=0.07+0.111(d/H) /,,/
~0.036(d/H)* +0.108(d/H) /

0.04
I I I I |
0 02 04 06 08 1
dH

4 R m/m B d/HM T §)

i ] 1!..5’?‘5‘ % i !AIII
Ty e

S
\\
0
.
0.36 —|
g
5032 —
08— x,/L, =0.4-0.102(d/H) \
\
+0.0348(d/H)* —0.168(d/H )’ \

024
I I I |
0 02 04 06 08
dH

(xy /L) (xy /L), 22 d/HERE % B

76




GERTRE

KRB RSHTE T & BB E 5 A ¥

4B Y -

KR ZHBBE TR ERRUIRE TG -
EREEETERF SV RRELHET -
ERETERETHBIHARGRT -
CERERBBEREZ AT ATCEARRAA -
CEREF ML ARG Z AT RDEHE -
CERERBERE AR T UK -
KRB ERNG I M RE D  HREIAA - K

0 AR AGABR -

KRB REHIAGHA - KiRRA - TR

B REHA - BABHA - TRAA XL -

i A k. "!!IIE’%%I i !JﬁIII

tz m@zﬁ&

s, ||ENCE
SR update

[ il B 2 e s R
VPN (G s~ AR - B - ) [ AUBRIERIE

TIARRBZ FWERRR (d MpFFAFARS)

77




YT

@ WM G HE KRG

Q@ ¥ & T & RAF I (Innarsat-C) e2feg
(EGO) & 16 1 & 84 9 B {¢4MBE 8 41T %
WA ZHRS N F LG LESTR

o THILHEH & FrHFh A
o FHLHALH & T AR AN

o WiBFLTRIM

O K $ LI E TR RiE

o FLWRRKILE T HBIF A4

o # ZHIBRCZ AN TH &
o 24 MK T A

R &R
KEHE

78




	封面
	著者
	預行編目資料及版權頁
	中文摘要
	英文摘要
	目錄
	圖目錄
	未命名
	表目錄
	第一章 前言
	第二章 電子海圖中心之可行性規劃
	2.1 航安資訊電子化整合服務研究成果概述
	2.2 航船佈告服務
	2.3 航路規劃之海圖建議服務
	2.4 航行警告與海上安全資訊
	2.5 中文化低價位電子海圖系統雛型研製

	第三章 多船操縱模擬系統設計
	3.1 ShipModel程式庫(Visual Basic 6版)
	3.2 船舶操縱模擬系統流程
	3.3 船舶操縱系統裝設流程說明

	第四章 淺水效應對船舶之影響性
	4.1 淺水效應之流體力和螺槳力
	4.2 淺水效應之驗證與討論
	4.3 淺水效應係數之迴歸

	第五章 結論與建議
	參考文獻
	附錄一 期末報告沈審查意見表
	附錄二 簡報資料



