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A Study on Development of GPS Simulation Tool Kit for Personal Computer
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Abstract

Recently, with the rapid progress of microprocessing technology, many kinds of
simulators have been developed. Specially, marine training institution has a training
program using marine  simulators to perform STCW(International Convention of
standard training, certification and watchkeeping for scafarers)amendment

[n this study, the GPS simulator is developed to practice the GPS operating skills
such as navigation planning, calculating, and so on. This developing svstem is
operated in personal computer without GPS receiver to simulate the GPS system.
This system programmed with visual basic 5.0 is designed with referring the real
GPSreceiver functions. Also. this  simulator  displavs the ship’s position  and
navigation mformation, and plots the ship’s moving track on the screen in real time
using mitial information such as main engine mpm, rudder angle, departure position, and
wavpoint. The system has been found to run successfully on the pentium class PC.

This GPS simulation system shall be available for beginner’s education and
training, and improves the maritime education quality.

In the future, some functions will be added such as the precise ship position

considering math. model, chart coordinate conversion, and zoom function etc.
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PLOT, Position, Navigation, Waypoint,
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Fig.1 State Transition Diagram for GPS Simulator

Alzglo] el st ojul gk BATL QA ALgxiel A BelolE Atole] AlE A

w23 ] DA 2 e e sewa s
HRE ATE Y, Ao, A% R FAAYL pAdel A4S BEA0R Fhu

Figl& GPS ABdole] Teagie] 442 A8a3e tebd 202 2§ 7)
o uelmo) s Zzadgel " B Agdols meAEs Melsy, Lz

R

of Adeld ® Foll 27] JHAE A 2] A 2wlo] AdEh 183, A

T =2

Belole suigel o 7 /)suEs st Mealy oY uire Yyt
Fusn Agdol g Fuetua & welt AAWES nhprm Zeshy Aslol



30 BEEEARR B WXE 218

Qg sgdnos PANAE FARL ° AU AlHe HZ(O), ¥H(DLo)
AEelm) 29 BAYE Fig2et 29 283, A1), 4@ 2 AQ)L 99 Aes
7} ol2= BAIE Aoz e Aot

DLo
P
| = D cosC (D
m |1 D = [ secC (2)
D DLo = m tanC @
C
o1& W), CE A, DLo: W7,
me AR

Fig.2 Mercator Sailing

A, 4@ 2 A@E olfad LA BT EAA BAEE YT W29 A

3 e T2aYg BT WSO R 978 GBS ABUCl Alasdl F83sich

Fig3e PHAN Zzade] JedAsy 2da3¢ AZH £402 Yehd

Aoz dERRe XA E4ARY 3 - dxoln YRT2aBHE F A4

o B9 WAANE PEAA, FRALAL 227 AAZ AW, AUE AT
9}

Lo 29 AYE F8¥3d Fot
i Solving Difference
Departure FPoint Lat. Latitude & Sign Solving e g
& Long. Input Difference Long & Sign
iy Solving Middle Lat. =
Arrival Point Lat Solving Course Angle .
) stance Oupu
& Long Input Solving True Course
Solving Distance

Fig.3 Diagram of Sailing Calculation




GPS Simulation System 7jetoll 3+ |- 31

jebep Aub $Eubg Al ghpe] Aatell ofsia] <Ak BHAE sty el
ulyp wpeko] AAE I, I1 Ay AEw] L gaere] ol rieleh 3ol Aty
| AQE R spHael] AMuke] @A} EAHM, AT W B

A7) wpea FEstd @A mE 5AR e} g Rt :
AR g rHoz ddAEol Asea I Anghe GPS Aoy sl
o(NAV, WPTaha) Awle wizd wi= 52x7xe g8l Ae](Distance), i

(Course) 7} 3EA) ¥ =& AAske] A 8kedct,

Mool RTEdob 9l uwkE GPS shwlabe] #a) 9jA sk glar v GPSef vh
Nienrs spdo] Z2Ehd gk SR AlE el S ARshAA THHL Al
o g g abAETh e,
oA sElo A= olu) spbEofRlys Rt 2 -}E"Z}.E’_“-;!l% 3rg-sto] yore) ol
odvk, o1 Axp Murel &-2918 #Ag) A s vebl Tz Flo] Tkl H Ak
woa e tao] AbgE AAleE #8 mell ‘\IL(/allumOﬂ o)a 7HEbyl "Heunstic
Tvpe Mathematical Model'o]t}, o] el bt abgesl ndlap-
cha) Mubets A agls Bk 7Ry }‘1‘ i’*‘?? 7‘3} g 2l S o] gato] adnt

9} }L’; 1;? .';xi_{:d }":: _LEVEQJ-O]L'}—_ o

Lo
_-*:
orfi
A
Q
Jo
s
o
t
18
ol
™~
)

o
el AEAel wiew due wd T FA

11
O s
ol ndlof] il Xé b G842 on) B Aol %‘%5{‘1 ”} g
| 1

S Jferxel wAlo g kg Aot

| 58
ube g eetwele] SAWS whgst F, HEel(EdaH) dge dn

of 91Tt = Uigol Hiz GPS AAREA W gug Avke] g0 AlHel
] e B Acker A& A eomi iy gl FEelA Aelstel i

Adel HAEO] gl MubeE WAl Augt Brbgh W 2 Nes Al

A - 10

e

of & vhe ABdolAS Azeld, Mk Aol s WS 2

[=4

>~
)

ol A

K¢



32 BEEFAPR AP Rk $2186

Engine Value - . Speed
Ship’s Math. Model
Rudder Value ps ¢ Course
Gyro Value Time To Go
Sailing Calculati
Tnitial Position = dling Clegtion | = Estimated Time of Arrival
. . - - Range
Selection of Ship Ship’s Position Change Bearing

Fig.4 Data Flow Diagram of GPS Simulator
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Fig.5 Calculating the New Position(From Dept. Position to Arrival Position)
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Fig.6 Calculating the New Position
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Long.2 = Long.l+ Long.Diff.(a) (13)
@4 A = (Lat.l ,Long.1), B = (Lat.2 ,Long.2)
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Fig.7 Data Associated with The New Position
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