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ABSTRACT

The purpose of this research is to integrate the techniques of Geographical Information System
(GIS), and Global Positioning System (GPS) with the high resolution satellite imagery obtained by
Remote Sensing (RS), and further use the Computer Graphics and Virtual Reality technologies so as
to visualize the landscape of a harbor. In the meantime, we also demonstrated and analyzed the
effects of natural environmental factors (e.g., harbor topography, tides, waves, winds, fogs, etc.) on
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shipping management purposes.
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fundamental 3D model of Kaohsiung and Taichung Harbors. This year we continue to upgrade and
refine previous researches. The software used in this research is Windows-based MultiGen modeling
tools and VEGA real-time simulation system operated at desktop PCs.

In this year, we have conducted the following task items and obtained corresponding results:

1. Investigate the mathematical model of Ship Collision Avoidance and Shipping Management
System in Taichung Harbor.

2. Design a 3D harbor tour-guiding system of Taichung Harbor.

3. Implement an automatic tourism’s information acquisition system to extend the existing
whale-watching boat management system of Hualian Harbor.

4. Construct 3D harbor models of Keeiung and Hualian Harbors and refine the specification for the
models of Kaohsiung and Taichung Harbors.

5. Submit appropriate solutions for long-range wireless signal transmission based on the assessment
of the existing systems.
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DIS-HLA
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5.3 Vega

VEGA DIS
#include<stdio.h> //def initionof printf
#include<stdlib.h>/def initionof exit
#inc lud e<s tring.h> // d ef initionof s trc mp
#inc lud e<vg.h> /' maininc lud ef ilef or Vega
#inc lud e" vgmarine.h"
#inc lud e<vgnet.h> // protoc ol-ind epentd ent inc lud ef ilef orwget
#inc lud e<vgnetd is .NADIS-s pec if ic includ ef ilef or Vegatviyiddud e vgf Xx.
s tatic void ¢ hange( vgwind ow * wugGf x * gf xvgChannel * ¢ han vgEnv * env );
void main(intargc cha * argv[ ] )
{
long L], ks
vgOb s erver* ob s ;
vgChannel * ¢ han;
vgEnv *env;
vgWindow  * win * winl * win2;
vgGf x *of Xx;
if (argc < 2){
printf (" syntax: %s <conf igf ilekdvh'0] );
exit (-1);
[* init def ineand c onf igthesystem* /
vglnitSys ();
vglnitNet();
vglnitFx();
vglnitMarineg();  // initializ e the marine mod ule
vgDef ineSys (argv[ 1] );
vgConf igSys ();
[* therehas tob eat leas t onewind oget thef irs t one* /
win = vgGetwin( 0);
obs = vgGetObserv(0); [* dothes amef ortheobs erver * /
¢ han = vgGetOb s ervChan( ob8); [* has tohaveac hannel * /
of x = vgGetObs ervGf x(obs ); /* has tohavegf x*/
env = vgGetEnv(0); /* env optionalb ut need ed here* /
if (env== NULL){
printf (" couldn' tf ind the environment\ n" );
vgEXit( -1);
[* thereal-timeloop * /
while (1) {
vgSync Frame ();
vgFrame ();
c hange( win gf x c han env);
}
vgEXxit( 0);
}
5.11VegaDIS/HLA

_)-
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5.4

Vega
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Vega DISHLA
Vega DISHLA

vgDIS
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7.3 4544 GPS 2§ 7 4 &

7.3.1 GPS z_i* s 3% 3+ 21 4% 1F

GPS # J42;% .35 iF RS232 11 & #- GPS e T;W%JE'J T o H @ﬁi%l
¥ st @ﬁi%l%:ﬁf = 4800 bite/sec Tl i & 8~ izt i~ 5 1o GPS
7ok ehte 3¢ 5 National Marine Elec tronics Association’ s NMEA 0183
ASCIl #§ # NMEA 0183 - # ¢ Azt 5 * F|hFid Ao w2 Global
Pos itioning Sys tem Fix Data(GGA) GPS DOP and Ac tive Satellites (GSA)
GPS Satellites in View(GSV) ; Recommended Minimum Specif ic
GPSITRANSIT Data(RMC) o H 42 ;84T

GPSDOP and Active Satellites( GSA) :
$GPGGA' <1> <2> <3> <4><5><6> <7> <8 <> <M> < 11>
<12>hh<CR>< LF>
<1> UTCtimeof positionf bhmmss f ormat
<2> Latitudedd mm.mmmmf ormaiedd ing z eros will b e trans mitted )
<3> Latitud e hemis phereN or S
<4> Longitud ed d d mm.mmmmf ormat (lead ing z eros will b e trans mitted )
<5> Longitud e hemis phereE or W
<6> GPSqualityindic attdn= f ix not availabi& = Non-dif f erentia GPS
f ix availab le 2= Dif f erentiad GPS (DGPS) f ix availab le
<7> Numberof s atellites inu30do 08 (lead ing z eros will b e
trans mitted )
<8> Horiz ontal dilution of precis b to99.9
<9> Antennaheight ab ove/b elow mean s ealevel9999.9to 99999.9
meters
< 10> Geoid a height -999.9 to 9999.9 meters
<11> Dif f erential GPS (RTCM-SC104) d ataageumb er of seconds since
las t valid RTCM trans mis s ion (null if non-DGPS)
< 12> Dif f erential Ref erenc e Station 0D00 to 1023 (lead ing z eros will b e
trans mitted null if non-DGPS)
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GPSDOP and Active Satellites ( GSA) :
$GPGSA» <15 <25 <3> < ><3>: <35 <3> <3> <3> <3>>
<3><3> <3> <3> <4>> <55 <6> hh<CR><LF>
<1> ModeM = manua > A = automatic
<2> Fixtype 1= notavalable 2= 2D> 3= 3D
<3> PRNnumber0l1to32- of satelliteused ins olutiop to 12
trans mitted (lead ing z eros will b etrans mitted )
<4> Pos itiondilutionof precis b to 99.9
<5> Horiz ontal dilution of precis b to99.9
<6> Vertic a dilutionof precis bl to99.9

GPS Satellitesin View ( GSV)

$GPGSV: <1> <2> <3> <4> <55 <6> <7> ..<4>> <5> <6>>
<7>hh< CR><LF>

<1> Tota numb er of GSV s entenc es to b etrans mitted

<2> Numberof current GSV

S entenc e N
<3> Tota numb er of s atellites invi@dto 12 (lead ing z eros will b e
trans mitted )

<4> Satellite PRN numb er 01 to 32 (lead ing z eros will b etrans mitted )

<5> Satellite elevation00to 90 d egrees (lead ing z eros will b etrans mitted )

<6> Satellite az imuth 000 to 359 d egrees> true (lead ing z eros will b e
trans mitted )

<7> Signa to nois eratio (C/No) 00 to 99 d Bnull when not trac k ing
(lead ing z eros will b etrans mitted )

NOTE: Items <4><5>> <6> and <7> repeat f or eac h s atelliteinview to a

maximum of f our (4) s atellites pantenc e. Ad d itiona s atellites in
view inf ormationmustbesentins ubs equents entenc es. Thes ef ields
will b enull if unus ed .

Recommended Minimum Specific GPSTRANSIT Data( RMC) :
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$GPRMC: <1>:<2>:<3> <4> <5> <6> <7> <8 <9>> <10>>
<11>hh< CR><LF>

<1> UTCtimeof positionf bhmmss f ormat

<2> Status A = Valid pos itionV = NAV rec elver warning

<3> Latitudeddmm.mmmmf ormaiedd ing z eros will b e trans mitted )

<4> Latitud e hemis phereN or S

<5> Longitud ed d d mm.mmmmf ormat (lead ing z eros will b e trans mitted )

<6> Longitud e hemis phereE or W

<7> Speed over ground 0.0 to 999.9 k nots

<8> Cours e over ground 000.0 to 359.9 d egrees’ true (Iead ing z eros will
b e trans mitted )

<9> UTCdateof pos itionf dxd mmyy f ormat

< 10> Magnetic variation 000.0to 180.0d egrees (lead ing z eros will be
trans mitted )

<11> Magnetic variation d irec tiofc or W (wes terly variationad d s to true
C ours €)

FlT AN ARt N kBT GPS TR > £ B A fridp g B E R
Foopae maeniid » AFd3g(Client)? & » 2 £ 5 NoteBook

Computer(£ &3] 7 %) k3L 7@ * 2 B3 1 2 5 VB#F 7 o

o ST R iR o TR P R 0 6 TR G L
MERERLEE S FRERF T UAEPERE B B - B
FAEEZBEFTH SAPEPFLFEY D R 2N - &k
3 & FiEE VBARNEFIET 0 £ 8 NoteBook *F e jc 2 74 & >
15158 GPSH 1 B » ek M B (WGSBS &5 A )2 (6 » & (7 L ki
o BIP W TE T A LE(TWD67 = B TM L8 &) > #2 5 » 2
BEzZ P o FERVEREMEE o TR AR gk 1@ A ek i
Al wBBRERE Y s o g fI* AT Command 4, 4 %k Spés &
# > 0 @APRFE(SNS) e 58 s w B T d e ep B LR o

HERNEETAGAoBE a4 4eB 738 74457 o
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