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ABSTRACT

The objective of this study is to apply geo-spatial information technologies, including
the spatial data acquisition, process, plan, construction of harbor visualization database, and
the integration of virtual reality techniques to build a “Multiple-Ship Manipulation
Simulation System”. Coordinating with the procurement of “Main Ship Manipulation
Simulator” hardware initiated by Harbor and Marine Technology Center (HMTC), this study
designed the layout of a ship cabin and the projector system for the simulator according to
the building configuration in HMTC. 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 ship dynamic simulation model. These works are major factors in making the first
local main ship simulator. This study also designed a framework of 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 have been converted from
Multi-gen format to the general model format which is supported by most of the virtual
reality applications.
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\Waga command per sec: 0,0 Frames|Sac
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3-«@#% ﬂdiﬂﬂr fel ol ko HIRP A A4 0
B d e Lok P e fe N e T 5 & I Rl
@* d #ﬁ?#’”“" Arir iy L B E L (R F vz i)
# R % 0 ki 3% (Wave Direction), & & (Wave
Height), i¥ # (Wave Cycle) i > iz Ed K F o 97
g IR R Sk
4. BN E R BERERBLE ALY S
4 4y = (PosX,PosY,PosZ), Heading, Pitch, Roll
# 4penz dhig B (SpX, SpY, SpZ), 4 i# A ( SpH, SpP,
SpR )
4 4y 4y & (Rudder Angle), 4% 32 # 4 i# ( Prop Speed)
5. BERPIFEBE o A-B 6.4 P77

Eetting El

- h L LRT VMR FT 8- EF BT
o = P p P
] -G R fuiiist By R
| BAARAE TR E R i.J I" I.J I.J
n 7500

1 Al-aE i BT E_ UL
—_ F F F
(] 500 AR
i : ] : : : P r EWHN
LA IRE R I"
o TS0
o I Carcel

B 6.4 gl 2 d &

6.1.2 28 2 & * 3 ;& (Visual Basic 6)
B ek g1 VB6 & % Ship simulation.vbw B fx{é » 4B 6.5

5 7
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o) ol - M) Vormal Bai [BIF] - |

EEE WD BA7 WKD BRD AR WE ERD EBRD TAD NERY SE0 BN
B-5-" Fd BM o o0 e HEFEWRE D Msrin
BOwd

| Cmd St =] [Chek

- Den prrnailatizn Ag Mew StepdlodelDLT L sermlation
F &
Prrwate Sub CrodStaert_Chichol)
= ? U LesiTaPeor Texm) = 0 Thes
| D port As Indeger
G o oot = Val{ TP ot Tent)
Wpert = 0 Then
= | Dim ok As Inbeger
9 ~ ok = sl bei{port)
n E ok >0 Thea
B mTL R A
= . YD Roint e
GetThip?

o1 [jt[Bulx_ﬂn!ﬂ'f—q-IE?-IF!'&-I-EHI
', = Ja =

| = 5 = il 5=
| [T Boiks I W1 P @

B 65%k xRick w

HEs1HBH ud
ESUBD: | Test¥im_b6 ~| &y E-

shipkodelDLL A1l
¥_CIE4L

BREEIW: [ShipModelDLL 411 ReRE ()
BFARRU(D): |RUREAZ SRS (*.olb;* b *dll) -] E
B8

Bl 6.6 B et H 51 % 5 B % o

% P~ [ShipModeDLL.dII) A2 B {8 E & T B ;> w3 &% T 5%
7B P 4B 6.7 #r o 3 9 F TShipModeDLL 1.0 3] %] 425 & 5 4%

TR, TERETL
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soE=I|HIEH - Ship_simulation. ¥bp

5| FAFPRHE A fETE

v ¥ izal Bage For Applications A Boif
v Wiznal Bazie nuntime objects and proced res =
| Vizual Bazic objects and procedures

v OLE Avtomation

ShipkdodelDL.L 1.0 UKl

145 Helper COM Cu:lmpn:lnent 1 0 Type Library ﬂ

[4%5 EADITE Protocol 1.0 Twpe Library

B021 X Config 1.0 Twpe Libracy (BT =
=1 VideoSoft YEFlex 6.0 Controls (DA

AAC Decoder 1.0 Type Library ﬂ

AATC Encoder 1.0 Twpe Libracy
ArenBoft Imagetrear ActiveX Pro Gold

Acenfoft Imagetrear ART Activel
B rn®nft Tona el rear Pavrnd e betinee™ =

4 i 3

ShipModelDLL 1.0 BUB3E B

fg: CiDocuments and SetingsdlesdMy Documentsid lex_filetBEF
EF: Standard

B 6.7k 235! *1@P Fo
HEFREE AR 6.8 971

=/ Forml M=

fEEE B R Port No) 5050

E |

B 6.8%&117& i Fm

T TErd | Baiser ;N BEH e > 4B 6.9 #157
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Belling E]
Ea-aE [ Ea-a Py ol ]
5 o |n |n |n
L 1 " (] L] " 1 1 1 1 [} 1
I BUE-2 Ry TR WACLR)
LR IRAEEATEE -rPm Iui ||:| ||:| ||:|
a 2500
L ' - FEERTAE - L
1 0 0
RRARAEEIE -REm [ | | |
0 2500 gL R
e e o - EES
SRIRHEER P lui
n 2500
R . - - '
¥ II ....... Ejk ........ | Cﬂ-.:cl

B 6.9 2\ EH w3 &
6.1.3 23" & 3 #ic

Init
eB 2 AR QRBOFPB/ IS RR G U LT
A oo

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

GetSeaState

TR EAPFRR QARSI FREEY -

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

TR AT EE XY BiR S pES e o
Syntax Value=[form]. simulation . GetShipPos
Data type Integer
Access Read only
GetWaterState
TR EABER L O BN o
Syntax Value=[form]. simulation . GetWaterState
Data type Integer
Access Read only
GetWindState
TR EAPFR ROy RRRE TR ERE
Syntax Value=[form]. simulation . GetWindState
Data type Integer
Access Read only
GetShipState
TR ZEBREPp AL LIRS e R = R EOEE T
Syntax Value=[form]. simulation . GetShipState
Data type Integer
Access Read only
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SendShipMotion

Syntax [form]. simulation .
GetShipState(X,Y,Z,Heading,Pitch,Roll)
Data type Integer
Access Write only
SendShipRPM
R R E S CRN LN TR T s s R PR SN O & 3 i o) Y S
Syntax [form]. simulation . SendShipRPM
Data type Integer
Access Write only
SendShipSpeed
G RE N B R R 2 X i R
e4v ik B~ Z chdei B~ Head “h4e i B~ Pitch h4e i & ~ Roll
de ik B oo
Syntax [form]. simulation . SendShipSpeed
Data type Integer
Access Write only

EIL 4o d 6.2 5T o
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%62 20 B &k

T8 =X S Hc W

1 | Init(expression) | = i@ & > Expression 5 Port No.

2 | GetSeaState BEBR 2 73 ARSI B3R
Hp

3 GetShipPos A enAdde i B X0 Y R~ A5 B D
>

4 | GetWaterState BB e ~ SRR

5 GetWindState R e > bR

6 | GetShipState BB A en o 2 = LR 8 el iR

7 SendShipMotion | 45 #:(X,Y,Z R #% ,Heading,Pitch,Roll)

8 | SendShipRPM g, = A IR i R

9 | SendShipSpeed |“*vid B, X ehdvid B,Y et id B, Z H4e

i# B, Head ¢h4c & &, Pitch ch4r g B,
Roll #4e & B
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1. KE o >»% % - 4o 6.10 -
T
7188t 3D JFJ
2_;c‘zL‘ DI[ = s
VegaESE[ 3D19§J§ a %F[
|
Vega-= Vega-f|1 Vega i Vega-Blig=
| | | |
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: A [
ES
4. = #Lff‘lpg
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i
5. f"sfgﬁm ?smiﬁ
\FHD myt o, A[Jp
:  FllER
e

B 6.10 % F &% » infz
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A BT o 4B 6.12 0

{5 P 25 EPLCY2E
LS| — Tl = (A i
sl RS SR, IR
My =F RS232{e ke F 4
J1f, DI AR : | Hin
EE IR IR YN, i -
ELH T S P B
AR R, i1, SR 2
Rl iy 18, i LA SR PLC
&, U, TR | RS
BB —
FHE
F PG AR
AT, HR
HEL FERRALIE U TRATSEHRE R AR
RAES R
Vega-/& Vega-H Vega-f5 Vega-Erfk

B 6.12 3 4, HoHRE 7 0 42
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4. Vegadi {5 115

#r

2 /‘_‘$.L. ° 'li\-”}%] 6.13 -
HER
L AEG I BE
1R
FHEAE

4

4

A

v

Vega-/+

Vega-rf1

Vega-£;

Vega-B

Bl 6.13 &% dfif- R F &7 4 Bk
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SRR HHR - BUEAN T LR o 4oF 6.14 -

i faE e L
fast HESR
|
1. B PO R 3. EEIBE AR
EEAETE EAE
ESte)
4. VegaiBThi{e (5 |
%
A A A A
Vega-/= Vega-H1 Vega-5 Vega-LHfg

Bl 6.14 % A 4 e /238 7 £ &b i
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6.2 % — e R AN Ag i B AR o 4oF 6.15 ¢

i e

i

5. Vega i ffifes |1 5 |
b

4 EAEE G
% A= il

1. HHVega?l|E3D;
SR B
TR S, (e
S hfi R PR 5 e A 42

AN
=1

I

Vega-/r Vega-fi

Vega-£i

|

Vega-I5f

Bl 6.15 % A3 — S s grat 5 g 4 S A2
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AL EARBII Y LA IERF L TR L e (0T
fead w)FEe < T RFLE (R FE 247 B4R 6.16 7
F) 0 KE TR BARE B R A, (0T A A KR
e o HA iR A R R R 6.17(X %) &k
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10.00m
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6.55m

El
SIS LE; Frale i)

<
6.55m

S.OOm
Bl 6.18 4 4ok S B R B 7 4 A R
6.3.2 AL
ST 1= 1
Lo ted g {1 g S R dap KK > 5 - g F
BE@EGRPIRT I e e ) Fodet Qi dg
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FHEERERTER R A F ppdadr kot d
T LR 145 R UL (F)IRTNT o HRAGH
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Cdpda = o & (7 2 Lo B 6.19 771 ) o 4 da 3 %3k
By TP RS BESFECLC) ) FE 0 Fa B
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4.

VAP SRS BVORE A0 RRIASZ AR A o Lo
i

Mdpdade 4+ LS Pl RG22 g4k
T ghigid 4k -~ — B 577 LCD 524 TFT * # 4 5 >
¥ AT Suig s 0 — B 10.4 +4 LCD 95 ¢ TFT 4 5 4

=1
E

CEBKET A RRET A BEBET A

4
- B IS LCD %24 TFT & > s F AR gt B -
PHALIAR AL ET - BT F K15 LCD ¥
d TFT R »m FA R ST B =k
Kpri® o RF A/ERA TN 2 HRRF AR

FA? w2 T ABET G

LR AR R 2B AT RA AR R A IR

% (Intel Core 2 Duo E4400) + i 2% 4% (DDR2 1G) ~ A
(SATA-250GB) -~ % 5 + (NVIDIA GeForce 73OOLE) -k
A4 (DVD  SuperMulti ) ~ po2E 8 4 6 (10/100
Mbps) « 2= 3 »c+ (HD) ~ 44 F & & - 49% /uﬁil(PCI
Express (x16)1 %, PCI Express (x1)1 %, PCI 2 % )~RS232
Bl (1 &) s USB20 i * (2 &) 7 h & B
(350W) ~ % % % %2 Windows XP PRO #2127 F o
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ERNIE A TS - )

2. BB AEIT R T 0 1024%768(5 ) &R I 0 4000 sn
I (F) e RHRAPPHIZE Z CHRPP2F I L
FOE U oo PR E R E SR RG] D
o R FEeand#-3D A BARHE BN F L o XV R
AP AR LR R B AR o

3. R H R R BT O A CH I 0 SR ECHERAG P IRV AR
Blid 120~145 B2 B - B F F A A T4 FH 2
UELT R RkE o BREEx, cHTTHFEG LTI
R HE - F G A AY T AR
TE oo IR s A BAE o

4. 3DB BAR TEE T R M S KR AP CILF 2
B AT & S gt 48 (F K Multigen-Paradigm 2 @ 2. Vega
T pERCRE ¢ St £ & PolygonWorks 2 & 5 Quest 3D
BIBEE A I OHEBEIRBAD SRR
oo TR - SR e d e 27 v (T )RR
oo T HCERAG M INAE T R o

50 A KBREZ 4 SBAT R TERY 2B A TR AR
W JpE ¢ £ g2 E(Intel Core 2 Duo E4400) ~ 4 = p 48
(DDR2 1G) ~ A #(SATA-250GB) -~ & 7 + (NVIDIA
GeForce 7300LE) v R REEAA S (DVD SuperMulti ) »
Moz ik A @ (10/100 Mbps) ~ £ § 22+ (HD) ~ 4%
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< 0jo - !

! EBE |
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Bl 6.20 & F o hET R

HMEAF e - BFRL B )T FRoT7 =%
HHoKF SFRE S =215+ LCD 54 TFT
EraFARLETR > - BRI EZ 2
KVM: § T4 T%&d > BRI PF G
AV I 2 Ak S o R R YT AR

B
A

MR FL 0 ARA BT E R
b % %

R+t % % 1 > Switch Hu =il

R SHFAEELIRERT cHMEAE T A4 P 4
Kﬂﬁﬁuo%?;ﬁﬁﬁﬁﬁiﬁ%@”ﬁ§ﬁ5%
(BBd &7 wib®) nt (7)) FHRERSR L 2
oo Al A BT rﬁgﬁéiﬁgﬂf;ﬁf%ﬁ,ﬁ% B &
THFPRTT c PHERFIEFLHFALLRDE
BHFESFE VEA AR CRERA
MR N o RAER BR G S BR i SA
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it é% T ERT CHAMXALEERERESR O KT
EPES O G BEEF O B Aol R o
ﬁﬁﬁ&%%% SEAE AL R S

Aﬁﬁ%?imﬁp%%ﬁﬂﬁﬁﬁﬁﬁﬁ%Fo

B. ML ELAS 1 E o
C.H#FB4-p REB A 40k i o
D.iE&p Bipdy T403] - EE =Y o

E. fsg 3 p &6 9 40 0403 s d - fode &

o Sl (A~ 2R )
F. £ Fehp RBES > 2 bk ~ X~ B
TR

P

T ST ERY 2B AT GEE G P ARTRE A
TR IR T RBEBE 0 Fh (hFE
B )~ (3% 1-6% ) ~in (iniE ~imw )~ P B
REF AR -

T g v BRI 0 BT R R Hh 0 o R
SNEREA DR B R D W R
F B Sl BEREASE TN o

/

CRPRAEBADH S HRBICFAHF A

SRS AELIFER L ¥

A REATER Y 2 B AR AR R L TR
(Intel Core 2 Duo E4400) ~ i =%t (DDR2 1G) ~ A 7
(SATA-250GB) -~ & 7 + (NVIDIA GeForce 7300LE)
k7 E 4 (DVD SuperMulti ) ~ pZ B4 G
(10/100 Mbps) ~ P i 4 »c+ (HD) ~ 44 B %~ 4§ =
#, (PCI Express (x16)1 %, PCI Express (x1)1 %, PCI 2
@)~ RS232 A 73 (1 =)~ USB2.0 i * (2 &)~ 7 ik
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B T (350W) ~ £ % %% Windows XP PRO 4 12

3. BB % # s (on line)? ¥FE & SL(UPS 6000W 1
%o Hgr A kMR 2 e AR PR o

LR Hy PGP RS FFERFHITS > 2 TFE
G ZE AR MV A £ AT B o

2. 7R HEP R EFREHERT LE A o 0F
RRGHFHEAGFLEP R EFERTHR
AT EEBEEY FEETRER- K-
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VEGA™ VEGA(]I VEGAT,
192.168.123.1 192.168.123.2 192.168.123.3
S =) Kooty

e 192.168.123.55 192.168.123.4

t 3‘Ei } l VEN=ES } { Jﬂﬂﬁ FIE ] 8= }
com1 COoM2 92.168.123.99

42 5 (192.168.123.55)> % % 5 (192.168.123.56)
Sapdads 4 N (192.168.123.99)
>Vega ¢ (192.168.123.2)

SHL% % (192.168.123.4)

A e IERIP =B 5 192.168.123.55
3

CenterCom Engexe% LI s EY AR o RELFETT o

FLC
Ry

| TE ¥

¥

| ML Ml enmemared per 56 0,0 FramesiSac

e command per sac: 0.0 Prames/Ge:
|
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§ - {7 1 Vega ¥
d L AR

X R T

%4

Vega ¢ fx#
% 4 % Loading OK

Y

#2170 Vega LA
L Ardy
iz d LB EEY
k%4 5 Vega @ fad
% ¢ % Loading OK

P2 T IKRTE e

RS T
% ¢ % Loading OK

$oow 7o dpdad 4 RN
RS T

Loading OK

FrREE (VAT HRE)

: PLC(HF B 3P 4o ™ )

d HARR

Loading OK

s
Qe
!

>
S
[=X)
i

ES
\L
Bl

@
Qe
k'

PLC p R K - B
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Stepl.3& &

Step2.# PLC p ¢H 36 A £ F (4o
Bl ATor)

Step3.iE 4 2 # 02 + ¥ A T

Step4. 4 7 A ¥ S A F F

a.PLC £ 2 RUN k=
b.w & B A IEER R KL
(FE % 48> COM2)

AR

2. CenterCom.exe : ¥ 5 ¢ = i » ¥ CenterCom_Eng.exe
#FE-HEFFE o

3. PLC.exe : PLC ip|3 (3% Open B 4034 7)

e =
fe4(DS03) Dicconnected
Fr B (MB00-M302, DS00) op B (MS03-M305, DS0L1) A HE(MI0G-MS03, DS02)
fim(Ds10) #riR(D520)

0 BERA 0 WERE

4. config.cfg
4 oE e BTN

exArEBLEF T RS /) B3z iE e
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Iy

I

4

//[Vegal=192.168.123.4:2501, 2001, 2101

alsjdIfljldkjf9018723c123[ad@!23412#$1
[Cmder]=192.168.123.56:3500
[Model]=192.168.123.99:4100
[PLC]=COM2

[Platform]=COM 1
[Vega]=192.168.123.2:2501,2001,2101*
[Vega]=192.168.123.4:2501,2001,2101

2k IP =% 5 192.168.123.2

H 7= E D C:\2005AirShow\F % ¥ Vega #4147 7%\

VegaServer.exe

i 5 192.168.123.4

H 7T E D C:\2005AirShow\F % ¥ Vega #4142 7%\

VegaServer.exe

st T A 2 adf #hd Vega @ :za %k o

)—U

RE ¢
fpk IP =% 5 192.168.123.56
HiF=E C\&KF ~\Draw_ix 3 #&-T 5 .exe

;Ir
[:£] Draw.exe &= #2 BT S PF3 {7 o

igda g 4 S

A

<y

2k IP =% 5 192.168.123.99
7% @ C:\dy - FACG60\ ModelServer.exe

i o
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6.5 Open Flight AR B 3| #& 3%

# Vaga #rf8 ¢ 3D #i-3] 4_# * OpenFlight 2. 4 % #5;4 2 &
ZQuest3D i@ * A H L BN o P X EID A RNE
# ¥ i@ * PolyTrans #it%8 1 & 5 2. > ¥ OpenFlight 4§ % & ;% ## =
3D Studio # % 5% » £ % > Quest3D o H # F4eT

1. ® Fz PolyTrans

Iﬂ_v—_’l‘ﬁ‘ -

2. %~ Fr#E 24 % <Import 3D Geometry/OpenFlight>

B Exscute the OpeaFlight peomeiry im, Anie-Daisct snd Losd il
Pty Trsne-for-MAKVIE Info. .,
PolyTrand foo-Maya Info. .
Dievarnlond s onparmr.
i 30> O = . Dievarnbosd g-Flug' CAD &
DM wliral =0 Files L 3D Posdan s fide.
Cipan Diocuanend L3 ACIESAT (via FTC Oranide) AT Fila
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