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Near—-Real-Time Ship Tracking using GPS Precise Point
Positioning
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For safety navigation of ships at sea, ships monitor their location obtained from Global Positioning Satellite
System (GNSS). In this study, we computed near-real-time positions of a ship at sea using GPS Precise Point
Positioning (PPP) technique and analyzed precision of the near-real-time positions. We conducted ship borne
GPS observations in the south sea of Korea. To process the GPS data using PPP technique, GIPSY-OASIS
(GPS Inferred Positioning System-Orbit Analysis and Simulation Software) developed by the Jet Propulsion
Laboratory was used. Antenna phase center variations, ocean tidal loading displacements, and azimuthal
gradients of the atmosphere were corrected or estimated as standard procedures of high-precision GIPSY-OASIS
data processing. As a result, the precisions of near-real-time positions was ~lcm.
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Fig. 1. NDGPS permanent stations in Korea
peninsula.

NDGPS HIE|Z9} o] @A AH-HaL 3= A
X AZA 2ES FHEY T1eEA 7R3
A7t 7 Aee ARE AE S 5 s
S v A s AXPRE 2AT 5 vke

Aol itk 18y 7E=H 7%?47} HAY, 71E
oA ATH AR oAt TdE AL 4 )

;(4& xq;gh:oﬂ 7(17}(3;(4 oz 0:16% _7_7.]] 11‘;]_1:}

A DL = NDGPS A7) AL E AH]
2 UPgo R shal glof, dsfel M a5l Adutell
= g 9] AAol oy, AUEE Yt me}

Precise Point Positioning) 7]&%9] A3 H A4S F3}
o sl A AR AlF AlZ=F] 7ol
2 a3

o] RN PPP 7S ol&3 Auksx|3A



Nx AFEA, FE AL Had wag A
A2E WPom Hue 9448 233

adell A GpS #SHolHE 3317 Hgte] 3
FATHY oloE T E o]&at S dASES At
Atk A B=L FU FATA T3] 2009 9

14 BE2AF e d3toz HPEgom 20099 8

2 2297 H 99 99744 1997 #30] FP Qi
2= AAE FEFA AF F1rol o,
b RS ARV AS B e A s
#HES FHE S5tk GPS B olE FHE
tel 20099 89 22U TRM41249.00 <teube}
Septentrlo PolaRx2 41718 AAetH o, 30% 7t

2, 3k @ 9le] B3t olHE FAsH 14 200
GPS vl AA] B&S UeRfSith

s JN

do N of i
of¢ O‘{N

T8 2. 0|05 GPS EH| Mx| 2&
Fig. 2. Installation of a GPS antenna and
receiver set at leodo—Ho.

o]o]& &= UTC(Universal Time Coordinated) 7|5

7+ der R]FH 785

N

2009 89 25Y 03A17 E3519.oH, 054714
o 13kn $EZ G5 YoPdth o] A= A
dho] ahte]] Ak FU Wil 849 24U FH Z3o| ©]
20121 89 25974A)2] BEolelE o] Safe] A}
o 932 FHsen

GPS A=S 93] GIPSY-OASIS II v.5.0(GPS
Inferred  Positioning ~ System-Orbit ~ Analysis  and
Simulation Software II version 5.0, ©]3} GIPSY52}
ghol &3tk GIPSY5S=  JPL(Jet  Propulsion
Laboratory) ol A 71kst 149 wlo]y g =7
HozA 7HF Z 542 PPP 7| ARE-0] 7hssith
< Zo|t}. PPP= 1GS(International GNSS Servise)L}
LA A3} A ATIHE AEAALH H
g olgste) w29l SN2 = oItk
S 5 Kl g S 2 ok 25
9] GrspZHolH slole Fua HuARo
s, ol Hel SE uwA Wehd 303
279] 24217} BEYOIEE At 13 ol 3t
AlZbe]l 28"t GPS AxHele AEA=H
(precise orbits), 217 =2 (rapid-orbits), ZA&HE
& (ultra-rapid  orbits), L2 W= (broadcast
ephemerides)”} 10.M[6], ©] =FolMe FAAIZF
Ax AA A3 IGS ZAEA =S (ultr
orbits) = ©]- &3}t

dolg Al FRexkag1el Y HdFA
H52HPCV, phase center variations), 3 ¥Z223}50l
olgt A|ZPHS(OTL, ocean tidal loading (OTL)
displacements), 12|31 W] 7} WEko 2o =357] ¥
3l &H(azimuthal gradient)S RA3}H oM7), YALE
Zhe 15°2 A gsilth PCV BAS Ho}fﬂ M u
“J(absolute calibration) 7]5[8]= ©]&3t5SH, OTL
BAS 9ste] FES2004 RE[9]S &3ttt
= e HA¥H T;'q[m]é oli’f}cq random

QU = S |

g;\l
O
HU
N
N
ol
T ol
£
HN
>
z
r:i
;\9
o —iN'
2
ox

“‘:} o] =% °ﬂ*1b X*“"ﬂll,:.a
%4 A3}= PPPTRUE, =47 PPP HE 4
Z PPPNRTE ¥7]3t}.

' i



786

S|
M

ALA|ZH

= — %lljt

i

III.

MM

3—1 NDGPS2t PPPTRUE ®|A| H|1

o] =A== PPPTRUES} PPPNRTY] A5 Hlal
of A, PPP 7IHE &3 ARG T|E
NDGPS AuFIX| QY BHA| 2] 2] A5 443 vl
SFATE & =Fo A 3ek M8 NDGPS AR = 5%
A0 R w9t Ax FHES AFEaL Qlof, I
o} AT weko 29 AR E HluETh 19 32 o]
o=zt Ao Fuk Y wiel 8€ 24Y(DOY,
Day of Year, 236) 00A](UTC)%-E] 23 321 8¢ 259
(DOY 237) 0SAI(UTC)7HA ¢ 23 Ak Axfolt) 1
g 39 HLeM He NDGPS o, 34 oo
PPPTRUE Z3}o|t}.

B2

B/
g

MO
5

5

346 L L . L .
128.3 1284 1285 1286 1287 1288 1289
Lon ()

T8 3. 20094 88 24U FE] 252 05A|71X[ 2|
Ol0{ES ol 42
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