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ABSTRACT

In this study, we analyze the performance of the Precise POsitioning and INTegrity monitoring (POINT) system, a Precise
Point Positioning (PPP)-Real-Time Kinematic (RTK) based maritime precise Positioning, Navigation and Timing (PNT)
system currently under development in Korea. The POINT system is a centimeter-level Global Positioning System (GPS)
augmentation system that generates correction and integrity information based on GPS measurements received from
the Continuously Operating Reference Station (CORS) of the National Maritime PNT OFFICE (NMPNT). To analyze the
performance of the system, we performed static and dynamic experiments and compared the performance results with those
of two existing precise positioning methods, Real-Time Kinematic (RTK) and Precise Point Positioning (PPP). From the results
of the static experiment, the horizontal and vertical Root Mean Square (RMS) of POINT was 3.28 cm and 7.19 cm, respectively.
From the results of the dynamic experiment in a maritime environment, the horizontal and vertical RMSs of POINT are 3.63
cm and 8.14 cm compared to RTK and 7.75 cm and 12.55 cm compared to PPP, respectively.
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1. INTRODUCTION 3193TH (IMO 2001). ol IMO R TARFS HEA]7|= 71
A9 Positioning, Navigation and Timing (PNT) R34 R 7|&,
2] & A|AH T ZHo| gl o] T 5t thoksl Hofof A Precise POsitioning and INTegrity monitoring (POINT)-S &1+
149 59 AEE ATy 8] 93 Al AR (Global 7N sEATt (Park et al. 2024).
Navigation Satellite System, GNSS)& tf¥& o2 &835}1 Q) POINT A|AEIL S QtA1 0 2 HE] 100 km o] o] AF&-A}
t}h 53], sk Bl 7HA EEIE Aeste] G SS% =g oAl RAFE B E whgato] AEuelg 59 458 F3= 3t
g éH BRO] 87} ol thgt A7t AP 0]7]A], B7F4 B = Global Positioning System (GPS)¢] 9.2} A
otk w3l ZAs)Al7] FL(International Maritime Organization, Hof| thgt AR Hel A1 o] A2 XS AUSE 4> Q)= 74
IMO)O A& AH&-23H418), A5 ek, AntE &k 52t 42 & 4 BEE FH AL ouiith POINT A|&H12 S4A =, 7
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Fig. 1. Locations of CORS used in POINT system: (blue triangles) NDNGSS RSs, (blue squares) POINT RSs, and (green circle) grid point for atmosphere correction.
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2. POINT SYSTEM
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Fig. 2. Receiver platform for POINT service users (POINTer).

Fig. 3. Experimental environment: (left) static test and (right) dynamic test
in maritime.
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Table 1. Results of static test.

DOY 256 258 259 260 261 263 265 266 267 268 269 270 272 273
RMS Hor. 374 386 557 3.02 284 364 322 297 290 271 299 299 257 334
(cm) Vert. 885 725 1315 6.05 5.75 7.75 1025 715 865 535 4.75 545 425 8.65

DOY 275 276 277 279 280 281 283 284 286 287 288 289 291 Mean
RMS Hor. 331 318 340 338 353 342 311 3.02 3.02 272 331 356 318 3.28
(cm) Vert. 845 815 625 6.85 795 725 735 545 645 6.95 575 635 765 7.19

Fig. 4. RMSs of static test.

Fig. 5. Positioning errors of static test in (left) DOY259 and (right) DOY265.
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Fig. 6. Positioning errors of static testin DOY261, 270, and 287.
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Fig. 7. Diagram of dynamic test in maritime.
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Fig. 8. Trajectory of maritime experiment and NGII VRS Solution: (blue) VRS,
(red) SPP.

Table 2. Results of dynamic test in maritime.
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Horizontal Vertical | Horizontal Vertical
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Fig. 9. Positioning errors of PPP-RTK compared to VRS in dynamic test: (left) East-North-Up errors, (right) Horizontal errors.

Fig. 10. Positioning errors of PPP-RTK compared to PPP in dynamic test: (left) East-North-Up errors, (right) Horizontal errors.
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