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In order to improve the safety of navigation, to create the technique, and to enhance the capacity
of marine transportation, the electronic-navigation chart about Taiwan Strait has been established for
the navigation in the strait and the efficiency of ship maneuvering around the ports. According to the
INTERNATIONAL CONVENTION ON STANDARDS OF TRAINING, CERTIFICATION AND
WATCHKEEPING FOR SEAFARERS (STCW) 1978, the professional crew members are encouraged
to be trained through the navigation simulator to enrich their experience of ship maneuvering and to be
familiar with the specific water area. This study focuses on establishing a local navigation simulation
system for Taiwan Strait to strengthen the safety and efficiency of the navigation around the
international ports of Taiwan. The work items of this year include:

(1) This project is to design and implement the infrastructure to provide and support such services.
In particular, electronic notice to mariners (NTM) is implemented as a web service with on-line
database query, chart catalog with satellite images for coverage preview and active notification
of updates, regarding charts subscribed viaan ENC member chart folio management service.

(2) Programming the system development and detail functional specification, study of the contents
about voyage emulation systems in STCW 78/95, developing the kernel program tools for
building and modeling the virtual scene system, electric ocean map and simulated instruments,
building and converting data format of the three-dimensional model for Taichung Harbor, and
integrating the virtual scene system and the ship motion model etc.

(3) Three items are discussed under the fundamental frame of the simulating model. The first item
contains hydrodynamic derivatives of hull forces, the effects of propeller and the main engine;
the second includes forces due to winds, currents and waves; the third is the effects caused by
natural or artificial boundary.
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4.3

(yaw checking ability)
(full scale tria)

(International Maritime Organization [IMO)

(zig-zag test)

advance

278,000

(turning test) Z

(spiral test)
35
transfer tactical diameter
Z Z Z
rudder rate
(Heading change)
Z
(ITTC) 20
Crane 1979
OSAKA
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4.3.1 OSAKA

OSAKA

4-13 4-15
(Heading change)

4-16 OSAKA

4-1 4-10 4-12
(Heading change)
4-2
20°-20°Z



4-1 ESSO OSAKA

shipname
shiptype
loa
Ipp
b
dmid
cb
lcg
ta
tf
und t
und |
und c
Mx
My
Jzz

ESSO OSAKA

343
325
53
28.3
22.05
0.831
10.3
12.13
12.13
12.13
1500
3500

180

0.0756
0.944

0.624




120 —

F 10
80 —

40 —

R

AR 762kt fETE=35°

OREERR,  HIOE Tk R3S

HHIE

FEOERGE 7 Tkt feg=3s°

K100

4-10 Esso Osaka
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-500 —

-400 —

-300 —

i

-200 —

-100 —

FIET, FEMERRE 762kt FEf=-35°
""" IEERR R, HainE 77k fEf=35°
© iEHlE FEERoE 7.7kt FEf=235°

40

B ()

4-11

Esso Osaka




FEH HESELE TaMa  BEf=-35°
_____ R ENEETTR  REH=a5
O Rl IEAASTE Tt WER=35

39 53)

4-12 Esso Osaka
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FET, HEAGRRE 762kt fET=-35°
_____ ERERRET,  HaRE Tk fET=-30°
“ EalE FERERmE 7kt fET=35°

40 —

Fx10m0 —

-80 —

-120

160

4-13 Esso Osaka
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500 —

400 —

300 —

eI

200 —

100 —

FIET, FERGHmE 762kt fET=-35°
————— FRERSET,  EERAALE 7Tk fE=30°
= EHliE HEAGHGE 7.7kt fETr=35°

40

Bl (93 )

4-14 Esso Osaka




FIET, FEAEHmE 762kt RET=-357
————— EEERNET,  EEGHnE 77k fEw=-30°
© EAliE HRIERE 77kt RET=35°

B (93

4-15 Esso Osaka
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FET, FOURE 762kt =35
_____ EERSRET, HEiaHE 77kt BEw=30°
< EHlE FRAERE 7.kt fE=235°

R 4

-10 —
-20 —

-30 —

40 —

-50 —

4-16 Esso Osaka Z220°-20°
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4-2 Esso Osaka

(D 1)

7.7kt 7.62kt 7.7kt
90 5 48 7 11 6 12
90 6.1kt 5.08kt 5.9kt
90 1006m 945m 1063m
90 530m 502m 513m
180 11 50 11 48 13 06
180 4.6kt 4.20kt 3.5kt
180 730m 540m 620m
180 840m 755m 1130m
270 19 18 16 06 25 18
270 4kt 3.97kt 2.5kt
270 230m 279m 230m
270 630m 487m 760m
360 25 10 20 17 32 05
360 3.91kt
360 612m
360 300m

(1987)




4.3.2

50

80
28

— Mitsuyasu, Pierson — Moskowicz, JONSWAP

20

2.
2kgw

3.

21 0.3m
4.

15
H=1.0 3.3cm

1.5

50

Bretschneider

1kgw-m

0.75 2.0sec
T,;=0.75~1.0sec.



H,,=11~3.4cm

4-17

Hirano(1980)

Hirano

Hirano(1980)

30

4-18
4-19

) Hirano

60



— i
& ey

Hirano(1980)

measure

0.1
0
0
0.3 7 -
P P Hirano(1980)
) 1 . & measure
0.2
0.1
0 -
0.1 5
_____ Hirano{1980)
i Mmeasure
-0.05
A®_O
\Ah 0’. NN
0 % f Il
05 1 15 &L 2
0.05 -
4-17 30

02 7

Hirano(1980)
measure

Hirano(1980)
measure

-0.05

Hirano(1980)
measure
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