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Abstract Many studies have been performed since the introduction of GPS in Korea. As a result, positioning using
GNSS was fully proposed. On the other hand, most of these studies focused on accuracy but analytical studies on
the GNSS status and the national GNSS infrastructure of Korea are lacking. In this study, the status of
multi-constellation GNSS and National Geographic Information Institute's CORS (Continuous Operating Reference
Station) were identified for the benefit and direction of GNSS infrastructure enhancement. As a result, it has been
operating Multi-constellation GNSS, such as GPS, GLONASS, Galileo, COMPASS, and QZSS for surveying. In
addition, improvement was presented by the number of satellites, precision, PDOP, etc. through the experiment about
VRS and RTK using Multi-constellation GNSS. Upgrading the infrastructure for satellite surveying was identified as
a priority consideration. In the future, if a Multi-constellation GNSS service is possible in VRS service, the
satisfaction of public administration service will improve, which will contribute greatly to the advancement of a
surveying infrastructure.

Keywords : Network RTK, VRS, Multi-constellation GNSS, CORS, Positioning Performance

o] =& 20159 % AR (MR o] Ao R SaATAlde] XS wol w71 2ATAFIJ(No. NRF-2015R1A1A1A05001366)
*Corresponding Author : Dae-Yong Um( Korea National University of Transportation)

Tel: +82-10-6430-5066 email: dyum@ut.ac.kr

Received February 23, 2016 Revised March 28, 2016

Accepted April 7, 2016 Published April 30, 2016

567



FFAE &= BA) AT A45, 2016

1. ME
19803t & ¢gtete] GPS7F =g #Ew
AF7F Al&E G om A, S (s 5 U

Gk ool Al &gt A7) o] F

EXZARYLE DGPS 5 24

EAYAGRA ol $14371%E3 < Hx=E AA
g o]F A 5970 AVIEHEE vt A
Aol tf3t Network RTK(Real Time Kinematic)*d2]<]
VRS(Virtual Reference Station)*H] =& Al¥-a8kaL ATt
[2][3]. o1& &3l AFEAES HEe] 7Ew 84lo] 1
¢ SF AAR &S AR A5 AR AHHE T
A = A
Ao 4 8 F

o] elol 1l 9)

1A
5402 1995 =

i

o

=
#4's

7]

wro.

=3 2=
== T

3 AAIZe 2 st AAHHE

Network RTK #oFe] A2 $A
AAH[2=9] AFEjel] whE A E A
om[4],

¥35% 2 A%

>
[>
o
K
Al
)

o
ox flo

do
0

Y
il
ofr
o
R

=3

fol
—V‘—l'
it

i}
P

B

2

1o,

M 3o

re
-
=
>
rlr
o
ox, X
BV
oft

M
2 oo
P
kel
k
b
K3
gl
E

o,
N
N

i)
et
ol
o
&
12
ofr
ok
H

o%
oft
X
o

2. O+&

Hl
tm
A
o
ox
H
rdo 40

568

GNSS(Global Navigation Satellite System)= $-5
AZE 23 e TS o)&3t A4
A719) 329 ANARE HED 5= A ), vl =
W7} dbete] £-933kar 91+ GPS(Glonal Positioning
System)E A|Zte 2 AJo}e] GLONASS(Global Navigation
Satellite System), F+HIFHEV)S] GALILEO, T2
COMPASS(BeiDou), ¥#2] QZSS ] ATi11]. Fig.
12 GNSS &85 Yepdch

o)1= 2=
/\}]\\_T

24

3

0

GPS  GLONASS  Gallo  COMPASS
Fig. 1. Status of GNSS

Qzss

Fig. 114 B3 uke} 2-o] GPSSF GLONASS £l %=
GALILEO, COMPASS % QZSS $14 HA| S9]9l o]

£ F odE AERE 9] FFHL 5S¢ F 3
A SEAGGEANAN 9 A AVIEHS
GPS9} GLONASSRHS: 4=2l3k= 7|#4 3 B GNSS
AEE FAE F e 7IEdes FEHE Fig 2&
GPS®} GLONASS 4l 7]EHel™, Fig. 32 &
GNSSE 418 = 3l 7I54E ekt



o5 ALY ol g2 WE AHEH A B

Fig. 3. Multi-constellation GNSS Station
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Fig. 8. Study Area III

Table 1. Survey Result - Unified Control Point

. Case I
Point - — e
PDOP | Satellite | Precision H(m) Precision V(m)
u22-01 1.6 14 0.0157 0.0381
u22-02 1.5 15 0.0142 0.0261
u22-03 1.5 15 0.0129 0.0227
. Case II
Point - — "
PDOP | Satellite | Precision H(m) Precision V(m)
u22-01 1.4 18 0.0088 0.0142
u22-02 1.4 18 0.0086 0.0135
u22-03 14 18 0.0128 0.0209

Table 2. Survey Result - Study Area I

Point Case II
PDOP | Satellite | Precision H(m) Precision V(m)

5c003 24 12 0.7782 0.7516
5c004 2.7 16 0.0788 0.1693
5c005 22 14 0.0255 0.0521
5c006 43 13 0.7368 0.6521
5c007 29 16 0.7225 1.2283
5c008 3.7 13 0.6806 1.5862

Table 3. Survey Result - Study Area II

Point Case 1

PDOP | Satellite | Precision H(m) Precision V(m)
5g005 22 13 0.2037 0.6085
5g006 3.9 9 1.4636 1.1454
sg007 2.5 11 0.2248 0.3188
5g008 8.7 8 1.7481 2.8338
5g009 34 10 0.7828 1.9883
sg010 23 8 1.8248 1.9290

PDOP | Satellite | Precision H(m) Precision V(m)
sg005 22 16 0.0156 0.0265
5006 2.1 16 0.0255 0.0810
5g007 23 17 0.1313 0.3190
5g008 3.1 13 0.0139 0.0363
sg009 2 16 0.0312 0.0895
sg010 2.1 16 0.1289 0.3574

S|} AFAA 1, el A= Case 13} Case
I A3HS Bk ek Case 112 79 Case 10 vl&j Al
| A AL 4~970 SUrel e o 9 4 4
T oA ZA MRS & < Ark AFdEA IelA
L Case 119} E¥xHoolA =3 Ax= nwsdd
Table 4= A7 M9 % 23E vepdch

Case I
Font PDOP | Satellite | Precision H(m) Precision V(m) Table 4. Survey Result - Study Area III
: : Point Case 11

5¢003 8.5 5 3.9700 2.8188 PDOP | Satellite | Precision H(m) | Precision V(m)

5c004 5.6 7 2.1457 1.8921 : : : :

5¢005 3.1 9 1.1174 1.8110 1 5 8 1.6814 25076

5006 | 3.6 8 1.0404 1.2795 6 3.2 10 0.5977 L171

007 | 57 9 26061 3.1203 ! 63 § 04985 03422
102 26 9 0.0432 0.0738

5c008 59‘.8 6 3.4?31 7.9§33 03 3 o 00378 00929
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Fig. 10. Comparison Case I and II - Study Area II
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Table 5. Summary of Result

Item Case | Case 11
Unified Control Station 14.7 18.0
Number of Study Area I 9.1 154
Satellites Study Area II 10.4 16.7
Study Area III - 9.9
Unified Control Station 0.014 0.010
Precision H Study Area 1 1.704 0.295
(m) Study Area 1I 0.632 0.39
Study Area III - 0.945
Unified Control Station 0.029 0.016
Precision V Study Area I 2.878 0.428
(m) Study Area 1I 0.897 0.101
Study Area III - 1.518
Unified Control Station 1.5 1.4
Study Area [ 6.8 2.3
FDOP Study Area II 35 2.3
Study Area III - 5.4
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