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ABSTRACT
In this paper, we investigate the methods to improve the position accuracy using DGNSS(Differential Global
Navigation Satellite System). Then we configure the real-time DGNSS environment with use of GPS and MSAS
as SBAS(Satellite Based Augmentation System) currently being in service by Japan. And we verify the
improvement of position accuracy and the continuity of GPS correction data through the realtime DGNSS test in

Joongang line, Kyungbu line, Honam line.
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2. Differential GNSS
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2.2 SBAS
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2.3 MSAS
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3 glth MSASS] EForE T e 9i4o] Eo] Aol PRNe| WA E 4 5E€S b w
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o AR AT A9l A, dB @ P

—TsaT
GPs= 4

##2

G GMS (Sdhporo)
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GPS oFHL} - Novatel GG702
- GPS/GLONASS L1/L2 frequency
- Ublox LEA-6H
- 50 Channels, GPS L1 frequency, C/A Code
SBASH 7}-& - SBAS(WAAS, EGNOS, MSAS, GAGAN) 3.3}
FA7] - $IAA 3 E ¢ 2.5m(CEP, 24hr@-130dBm)

- AA=YF7] ¢ 2Hz(H )

- 29 3874 : 7tEE 4g, 1% 50,000m, &% 500m/s

- Novatel OEM-V2G2

- 24 Channels, GPS/GLONASS L1/L.2 frequency, C/A Code
CDGPS 217] - SBAS(WAAS, EGNOS, MSAS) %3}

- YA = : 1.5m(CEP)

- Raw Measure 875

- Novatel Grafnav

- GPS L1/L2 RINEX %

CDGPS A=+
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Ak ofd EE A AFLUAER FAE Al AdE vEdn A4 AlEddd T 3k XA
2 83.2% ol 7Mest o, 17] oo MSAS HAAlEE 413 8852 78.3% ©|4 7Hsakolth
o}#f 3ollA] HDOP(Horizontal Dilution of Position)¥ 7FA] GPSYA 9] 71882 wix4eHE VEu+=
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Aol 9dom, HDOP7} 290]5}91 A%+ HaAa 83%°]% 73kt

2771



¥ 2. GPS 2 MSAS F#214% #H7H1)

Alg L =} 2011 69 229
R FTEA Tt Z oA A
(L F-AH-UF) (FF-AH-L45) (AF-AF)
A& A ZF 11378%(100%) 6546%(100%) 3878%(100%)
£ 2144 (3D) 10460%(91.9%) 5443%(83.2%) 3613%(93.2%)
T2 (571 017 10473(92%) 5434(83%) 3608%(93%)
21944 =871 0] 4 9158(80.5%) 4116(62.9%) 3055%(78.8%)
HDOP(20]3}) 10435%(91.7%) 5434%(83%) 3589%(92.5%)
MSASFA1(17]0]7) 8454 %(86.7%) 5124%(78.3%) 35772(92.2%)
MSASF21(27)) 0%(0%) 0%(0%) 0%(0%)
MSASH] =41 1297%(13.3%) 1422%2(21.7%) 301%(7.8%)
¥ 3. GPS % MSAS 414% H7H2)
Al & A =} 20114 06€Y 23
R Rl ZA4A A FEA
(A H -9 5 (FF-AH-9F) (AdF-2.%)
A& A ZF 5992%(100%) 6568%(100%) 10315%(100%)

A#24(3D)

5446%(90.9%)

5691%(86.6%)

97682(94.7%)

FAAG (G

5447(90.9%)

5690(86.6%)

9730(94.3%)

T (87001 )

5266(87.9%)

4473(68.1%)

7416(71.9%)

HDOP(2¢]&})

5419%(90.4%)

5657%(86.1%)

9719%(94.2%)

MSASS=A1 (171 o] A

5260%(87.8%)

5244%(79.8%)

9564%(92.7%)

MSASF21(27) 0%(0%) 0%(0%) 0%(0%)
MSASH] =41 732%(12.2%) 1324%(20.2%) 751(7.3%)
¥ 4. GPS ¥ MSAS FA14% 37H3)
A& ez} 20114 07¢ 139
A5 AH-A A5
Al g = ) )
(2 &-#<h (Hek-ti#) (o) A -F-Ah)
Al A ZF 3330%(100%) 5168%(100%) 11384%(100%)
12 A A (3D) 3325%(99.8%) 51383%(99.4%) 10932%(96%)
TG (570 0] 7) 3325(99.8%) 5138(99.4%) 10933(96%)
FA A G=(87] 0] 4) 2918(87.6%) 3893(75.3%) 10478(92%)
HDOP(20]3}) 3322%(99.6%) 5132(99.3%) 10876%(95.5%)
MSASFA1(1700]4) 3320%(99.7%) 5106%(98.8%) 10698%(94%)
MSASF21(271) 3311%(99.4%) 4971%(96.2%) 10402%(91.4%)
MSASH] =41 10%(0.3%) 62%(1.2%) 6862(6%)
¥ 5. GPS ¥ MSAS FA4% H7H4)
Al L=} 20114 07¢ 149
YA A
A=A -
B -t) A) (PA-2%)
A& A ZE 13517%(100%) 4321%(100%) -

=24 (3D)

12876%(95.3%)

4301%(99.5%)

TAA G (G7H1 )

12869(95.2%)

4301(99.5%)

TA @701

8636(63.9%)

4180(96.7%)

HDOP(29]3})

12821%(94.9%)

4298%(99.5%)

MSASTAI(170]%)

115892(85.7%)

4221%(97.7%)

MSASE=21(271)

10915%(80.8%)

4176%(96.6%)

MSASH] =41

1928%(14.3%)

100%(2.3%)
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Alg L =} 20114 07€¢ 20d
A el S
A=A
(S.&-3¢h) (Aek-ti7) (A -532)
A& A 7F 4000%(100%) 3433%(100%) 9751% (100%)
$1 2] A A (3D) 3995%(99.9%) 3379%(98.4%) 9284%(95.2%)
T2 5 (571 017) 3995(99.9%) 3375(98.3%) 9283(95.2%)
21914 487 0] 4 3808(95.2%) 1906(55.5%) 8935(91.6%)
HDOP(20]3}) 3994%(99.9%) 33063%(96.3%) 9268%(95%)
MSASF=A1(17] 0] %) 37602(94%) 318632(92.8%) 8328%(85.4%)
MSASZ21(271) 3753%(93.8%) 3062%(89.2%) 8219%(84.3%)
MSASH] =41 240%(6%) 247%(7.2%) 1423%(14.6%)
¥ 7. GPS ¥ MSAS F214% 37H6)
Al & A =} 20114 07¢ 219
S IEA Al
A=A
(B3 -2 (2= H) Wrﬂﬂ %
A& A ZF 6636%(100%) 4857%(100%) 5614% (100%)
$1 2] A A (3D) 63673%(95.9%) 4807%(99%) 5598%(99.7%)
FA A= (570014 6372(96%) 4811(99.1%) 5599(99.7%)
721944 5871 0] ) 6097(91.9%) 2628(54.1%) 5459(97.2%)
HDOP(20]3}) 6359%(95.8%) 4801%(98.8%) 5595%(99.7%)
MSAS21(1 7] 0] 4) 5215%(78.6%) 4720%(97.2%) 5390%(96%)
MSASF21(271) 4973%(74.9%) 4519%(93%) 5375%(95.7%)
MSASH| 5241 1421%(21.4%) 137%(2.8%) 2242 (4%)

MSAS HAAR $218 B3 XA MA Jes &dsty] Hal AAAE =X F dAHAZE
ol A7 dAS 67] AXE AAste] AAAHEAHES HIEs oy VEAAE cmg e AUY
2] gheto] 7hEdk CDGPS 71HS &83ste] drsiglon, 671 dAtolAe A= o x9F 2
oh 3, BoF Bk oAk dzdol AL 1~2m(RMS) £ Yoyt wAst g om, AAd e
Ao & 6m(RMS) 52 X227 WAt thE delxel AdAdy} diu] Aoz e A e
AR LZ7E AA FAS ol f= AUHA AEo LRSI €' EAI AAste, A2 e 2%
YR 27 A Aoz mlolEth TEAR o= AAIET AE 5 HoEo HAlEo FAlEE
gl 71918 @22, DGNSSE F3f BHAo] E7Ha3d 744l e Afolt}

NEHAa R BF ] A o] Ak SRR
Al & A ZE 320% 461% 807% 1156x% 476% 701%

4. A8

2 =fdAe U d=gd34dA SBAS 91445 40453 SBASE B3t HXG ALl
A AAeE s fleke] T8, T, AR, A oA GPSeF dE9 MSASE o] &%
DGNSS AlgS F3 GPS ¥ MSAS 42159 A5 AXASAH S Fretadnt. Aldd 2 MSAS
5 B3 HAAR FAL 78%0)d 7Heetdlor, RAAAE o] § A AAAITEE 1~2m FTOE
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