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A Study on Development of GPS Simulation Tool Kit
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Abstract

Ship’s position data obtaining method is one of the very important factor in navigation. Nowadays,
GPS(Global Positioning System) using the earth orbiting satellites are equipped and operated for the
position finding. Because it provides more precise position information than other equipments and is very
convenient for navigator.

In this study, it is designed to develop the GPS simulator for everybody being able to practise the
GPS operating skill like as navigation planning, navigation calculating etc. And also, it can be operated
with personal computer without real GPS receiver.

This simulation system is based on the real GPS receiver system and built by the visual basic 5.0
program. And it displays the ship’s position and navigating information and plots the ship’s moving

track on the screen in real time according as initial setup data-main engine’s rpm, rudder angle,
departure position and waypoint.
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Fig. 1 State Transition Diagram for GPS Simulator

AHAE AAsHE 2 FE Alxdle] APt
a2z, AgHele sAtel dAE 7 7|5 HE
<+ Y3t Addsbd G Ay AHust &
HAch Al BHeldE Fdsluzt & g AA
HES vhea2 S Age] Fuiyy X2
HAEe7t Mt o e AL AHY £
Zgage] ARSI EE gt
Dlo /

Fig. 2 Mercator Sailing

2.2 SYARY

AP o A0S g o A
1 glele FH2(C), WADLo), AU (m)
s BAYE Fig. 29 ek ez, A1), 4@
2 AL 9 AL} olFE BAE Aoz
el Aolct,

[ = D OSC oot )
D = ] 86cC e (2)
DLo = m tanC oo (3)

=28, C = A2, DLo = W7,
m < s

A, AQ) R AQB)E o83t Uz A%
o =22 AEE G A2 AL P =
2398 2 WEA & A7) GPS AEH
ol Alzglel g3t

Fig. 32 At 2289 Qi ye &
HAA S MFgH 24z ehd Aoz §ly
TS AT m221g9 A - 9zl Y-
Z2adgdxe 5 A3 W - dAANS 23
2R, FEAZAAN, A27 - AAZ AN, A-E
A kgl A2 Ae)E £33 Fot



Arrival Point
Lat. & Long.
Input

Solving
Difference

Departure L_atitude & Sign
Point Lat. & Solving
Long. Difference Long. True Course
Input ES e & Sign — & Distance

Solving Middle

Solving Course
Angle
Solving True
Course
Solving Distance

Output

Fig. 3 Diagram of Sailing Calculation
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Fia. 4 Data Flow Diagram of GPS Simulator
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Fig. 6 Calculating the New Position




o] AL WE A Alute] o] AZE &
Qi o) e &7IAA A A - A=kl
il Foean A2E 449 A - A= A&
Y 4 qlt}. Fig. 5= ol2igh x4 FAE et
i Aejch

Fig. 5¢} Fig. 6o T &€ Adute] ¢ixwistel] &
g 0 2398 H12 sle] Asind, AuteF
A A AAL Aabel] o)l »A, Mpolura o) F
A et AR o)A E o]4std Ante o
EAE S FEch a8, At o1 F32E T3t
o z7)x A2 2 W Axe] W
A 7 H o] ;e A A=} B A=H
Jf taiFa A2 fA4XE 244 5 dA=r
Al AG)E 99 e dAAE FAR
vehd Zle)rh

Dist. = V (d)2+(dy)? [m] e (4)
0 = G+ tan L ®)

9, & AR, 6, € °1FAE
2ok Aute) o)l g RSt F(2/2) E=e M(32/2)
ek dE $xe Wl ez 25 J(212)

>

New position

Track Error

bearing

= W Y de A2y Wit QAsA,

IF (0" <6S90°) then 6, = 6+tan_l—glx

el AelA T AL 0T AaDel
Wlsh flsst AEe) W & 4 Uk

Dist./Nmle - sin

Long.Diff. (a) = 80 - Riod

Dist. /Nmie - cos 6,

Lat.Diff. (b) = 0 -Ricd

ot Rtod = 57.3 ( Radian to Degree )

Lat.2 = Lat.1+Lat.Diff.(b) oo 12)

Course Emor
Ra"‘ﬁi‘*’/_//To Waypoint

(Lat. 2,Llong. 2)

Old Position / anded Track

From Waypoint
(Lat. 1,long.2)

Fig. 7 Data Associated with the New Position



Long.2 = Long.l+Long.Diff.(a) - (13)

% A= (Lat.l ,Long.l),
= (Lat.2 ,Long.2)

(105} Al(1)el A= MKS 9942 A4t 3
& sl (Nautical mile)2 ¥l FH3, =gk
e T2 HIAAM Hxel dxe] W3R pe
Fahe], A(12)3 213 sty FH Az
Aute] £12]18 AL 4 ARG AAE AEF
e Ao olFAe: rlidlnz
FA Bl XSl & d¥o] irki o}
o| A= & AL A4S 27 FUAAE A
Hoz g A X E dotd  UAE L o] HH
2 AEHolY s BAHFES shA =)
Fig. 72 @9 xet A 23 $ix19ke] #AE e
W Aoz H2(C), A=l (Distance), %3 (Speed),
19 (Bearing), A $1x %€ t}-& Waypoint2he)
Ael, 22 (Course Error), Track Error 5%

Moz sfetg 4 Qe 2ol

3. AlE3o|lM

3.1 Algafold 7HR

£ A gHelAd AAWE GPSFAY s F
oAl $ixA R} FFalo] VA=A YA B
) F71%58 A2 A st

Al Edelel ) 35t sdTAE v Fduol
zeayer AARAZ, A, AEHIA
Agstd g Fastde 309 sHer A
siet.

Fig. 82 A2t3bd & vtehd Forh. Al E#Hol4d
£ Asid WA o] o] vehty, A 2be] R}
Aladel B HRE Eech 28z, vhfaR
‘OK'HES Y34, Al gdold £ shoe v
AA et Fig. 92 AlEele ] £ S v}
WA Aolt, 714, AA R Al EHAL AWY 5
dE et e Az et 28w, Y3tk 3
2 9 U Axst =g Y Ay
Eo Y W FFEZ A A 2do] F

—71—

@PsS-StiJLATION

Version 1.0.0
Sty v

Fig. 8 Starting Dialog Box

Fig. 9 Main Screen of GPS Simulator

Fig. 10 Finishing Dialog Box

o Adute] Rl A A - A% AARE V)
FoE AAPEA(G - AT L AAA
Atel M2 A - Y52 A At A} &9
5o vetdALrt A2gdFF Foll $3UE A
A +x A e, A WES Ao
A9 HAe AN F oS A ES 2
Y3 2 A E AR AP R 3t AA
AefellA tpA] A2dle] TEHES St AE
Heole] A =3el $417] ol £8™ 4 ¥ E



& o] g3t X g0l #4E vkE  URE A
Astela, AEHIEL Fuslax ¥ de AY
£-2 = (Power On/Off) 29X & Y3t AY&
Z8% 4 J== skt Fig. 102 £ A EdelAd
¢ 28% v 3HE vehd ol FH3hdel
e 289458 £+ AR e, o o
EL Adspd Ao E F5T 5 U=F =
2alstsdc

A gHolde F dlwel #dA2ste

3 $2o, 1F 5L 7P HES 34 3}
of wixsldct 23, AV Y WES
st Fotel] BAISIES S, Plotghde 34
ol 7t FRate] AAsbA-g Pk
e FAFHE HEL dd=Ee HrT
A5l FE $£54Q nest 24 deolHE 4
Hal 5 mert gtk £ AEdHo|E A
Zoom Scale, Chart, Navigation, Waypoint, Alarm,
Setup, Shipload(Lat.,, Long., Gyro)#Ee°] dle]¥|
2 "I F A& 7152 7R ek AA $417)
oA dHolEl g e AY AT o ARgshe W
7)(Key), 2H13, 82 - 9G¥ daEA 48 5 A
EHolEl S $odshed WY 2E JHE FHH
FlRes} vheAgE ARSA FEF AASAC

oo

A

ox

3.2 Algdold A

AEdol e A o & Alxwlo] w&E A
Eaolel@ HL zhaksle ARgAt7E AA GPSFA
719} AXAA T e AAE AANEE sto, A
3 2] 2H(First Start Setup)oll 2.8% 3 a4l A
Zh g2 SAYANGIE 2 AR) 2% & AE
do) Aol 2715 qlE o AT A AT e,
A25 gy s HAs=E it

2 A Edoleld] AHEE Aute LNGAS 24
Aupo 2 stgdon shAske A E HA
3 ALgstdch FFo AR 54
22 71 e Aukg dlojeiwlo] ~3}ate] Ahg
A7} cheksiA Adste] A BHIHNE ¥ £ 3=
2 stz AL E FaAH adebd HaE
3} A Aue Agaprt ddste] #8%  9)

% 948 T2 AAsch

A GPSe) 71 aAZsel BAle) AAYR
o 24e F7 WA 247 =t 2P|
BAE A2, ), 2247, ERARAZL Fo2
spaatel BAS AgA7E GPSFEAIZNE 7 7]
32 44 & 4 A%, AW + Q=S sash

3.3 AlEEold TR

GPSA B0l Al&wlel slo]eimlo]std W
AA, BAA o £isid dge] =T AA}
Az, BHA 233 A dHe) Ew FEE A
A7 g2-g EE ARz} Al FA5 ] A
&A% 255 AHEAE 2Yste] A9Y 5
AEZ ek 2z AlEdeld AY Tl A
£X) F871 st dY 2o AHAE A
Azt 7] o Fol Agchd oj=mzts A gl
< 25% $7F YAk ojdol= AgH|dE
Za AR} A e AAS

4.4 B

B =EL 04 AR F3sE AEdE
ole} & o ey, ¥ &4A GPSFAI7IY
7} 1%l daiA] shetsta olslsle ¥+ U=
2 stgich GPSE e iAo vistd wiawA
Fafo] Zpdgh Aulo)z|vt, A xlute] =
g gl Adsigrete 8¢ A¥E G233ty
el BEAHQ Faguloln 2 ARge] F33}
2 sith ArsAdel AFee A5 £ Ue
7131 A1 E, cheddt HobollA T4 uE Fu|2A
T84 das g yorasde sjdg & ok
E3), sl7|Atel Al BoE 7HE YA B E 243
£ A3} et o} 2 dagule) 74, 7% 2
Z=Hg olsfsta s w3 22X FHT ¢ gl
2 AEgely A% shtzM & HAZMIH
3 & 4 1A

2 A EHole e EAL A GPSA2HY] &
oqubis} A2 wisatz, A EdHelH &g =t
sioh wmgh Adute) S-S vebd ¢ UES A



EF2 FHrdS o)43le g 2 ee
dHetx, FEHA €U Yxe P E QY
atd, 2 A9 AAE FeHeZHA =9 3
o] o] FARA LR WRFLE BT A
bt 2l PLOTSHES AAstd  Alntg
Plotting A%-5(33) tJ2E4e] s slge
o ARER, T, g, 23, AY 5 4 )5
of & deleiuo]x Hejr} FHEEEE AdA )

& T dAs

& A7l dE 7IdEATE= oS ohdjt GPSY)
3 AU Fz2e g FMSS(Full Mission Ship
Handling Simulator), 5334 A& ¢ o] €] (Integrated
Navigation Simulator), ARPA Radar Simulator,
ECDIS 59| #i7] 3 A& ole] -§4u]ol A
gl 83l Aorh

ol 22 EAL s Igle ¥ AEHelH
€ AA Ao £ A3 sy w2 2%
gen, 7t 7158 22 AAr) shdAde A
BAHA L, Ate] gAQlel @& fxHst o 3
AR B} shdAte] ZA =)

2 g7l g 5 dFAe Aue 957
Aol L v 27, v, 44" 5 Al
AF EZP3 B AHyg 495 dusin dA
AAE AlEdolE Ao EAGEE e A

=, Chart Hlo]e] wio]2 &4 HF gl A3 7
<A<l AH, 2832 Zoom 7]l W 71 QA
2u At obgelA Z& 4o LR F
o HPst=g AEHoH tatds} vMEYs 7
A= 28% Aot}

M

Ho
r

a

(1] 1978 STCWH ek ¥44 AYFA A1 A12
Z AEHolele] o4, AMAR(FLA FA o
[ FAFA) A-1/122 0 BEAE B35
&, 71k, ABRA(REA 74 #F A
A B-1/12% : o] & A3} 2A

[2] B. Hofman - Wellenhof, H. Lichtengger and
J. Collins, "Global Positioning System
Theory and Practice”, Springeverlag Wien
New York p.13~14 1993.

3] Tom Logsdon, “The Navstar Global
Positioning System”, Van Nostrand Beinhold,
p.17~18, 1992.

(4] &4, “A sz FFAFAH3YL srtes
E%4, p.187~188, 1987.

[5] ¢+, “ARPA Radar Simulator 7i%2te)]
A7 9=, p37, 1998.



