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ABSTRACT

KRS which is subsystem of Korea Augmentation Satellite System (KASS) performs a role of collecting and monitoring GPS

signals. In order to generate the accurate correction message, the site which meets the requirements should be selected and

verification to meet each requirement should be accompanied. When the sites are selected, the environmental considerations

are EMI, clear horizon (CH) and multipath. Of these, EMI and CH can be checked for satisfaction by instrumentation, but

multipath error is difficult to predict. Therefore, multipath error analysis for the installation position of actual antenna at

each KRS site should be preceded, and multipath scenario should be generated for each location to analyze the effects of the

resulting system performance. In this paper, based on satellite signals collected from each KRS sites, the method for analyzing

multipath error in each KRS sites is described, and the multipath error is analyzed. Also to perform an analysis of the effects on

system performance due to multipath error, multipath error modeling is performed for the generation of simulation scenarios.
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1. INTRODUCTION

Sl=5] QJAlSH | 7FA] A (KASS: Korea Augmentation
Satellite System)2 SH=3ta-9-F 34 slof| Z|AALe}
T B - 75 Foll itk KASSE FAAS IS Batod I
Z Flight Information Region AH]A 2z o] AFEA}E|A] GPS
Azl gt B R 9 744 AEE Aleoke Aladler,
71&5, 5 UEND, SUH S, S+, el B
A S8 A

7]&=+ (KRS: KASS Reference Station) 1] A| AEI-S GNSS
Yk 2UT S

A5 2 245} 7HAJ5H= oI3ke: 43 71
Al JRE S5Y HEHIE S8l YA T2 SA%E 5%
2] 2]+ (KPS: KASS Processing Station)& A&kl 24 A4 2

Received May 27, 2020 Revised Jun 04, 2020 Accepted Jun 05, 2020
fCorresponding Author

E-mail: jackycho@kari.re.kr

Tel: +82-42-870-3999 Fax: +82-42-860-2789

Sunglyong Cho https://orcid.org/0000-0003-2526-6406

Heonho Choi https://orcid.org/0000-0003-0584-9698

Byungseok Lee https://orcid.org/0000-0003-3964-0139

Giwook Nam https://orcid.org/0000-0002-7016-3732

Copyright © The Institute of Positioning, Navigation, and Timing

b
0%
ox,
o
(5

Sl sk 441 B dare] Hasiw
RSZHE] A giolo} gk, KRS 414 2
& AAshs Sa% 947 Hrh KRS A
ApolE 417 Aol whe} BE Ao]E 2
7} 27270 P A5 Falo] 13 A%
P15 AR S Sfek e Aol V18R Al 2 B
Gl :,L/\]-%ol-o] OIX]u]- }\]/\Eﬂ /Hhoﬂ 7(12—17{40] oﬂ ol:_
QA1 HubzHd (EML Electro Magnetic Interference),
H: Clear Horizon), T4 2 2%} 5 GNSS Hu}
27 247} 73 FLsith o] F EMI®F CHO| 7%

71718 B9 240 ool Wl g A o2 Bl 4
L, o4& oaks 4l oSl oA ot Aol
T} (Son et al. 2018). whetA] 2} 7] &= oflH] SR 2|9 QFe]|
2] Aol tigh B = @&} ZEA0] AddE ofof s, ofof

2 AL Aol nlXE G LAsIF HE A A

o oX

L
Boﬁi

lo LN (morfr o

N
tlo

I v o

r& ok,

o e

H l—o]A

il

r o=

A

L

o
J

¥
A
I
T

o
>
[
O o
i

o
03
ot
3
fo
f r

W

b b 2o
oL

™ o
N
>
Ji
8

mem
o Jo

o 8wk

olr =

v

A

2L

I 2 o oX

Z'\_

}~— E3] A= 77§ A 9] KRS Ao EE ZFA
A] EMI&} CHoll thsl] wHEsh= A]— 1E
ﬁm@QEL ﬂ.ﬁﬁﬂv 32 o3| 3%

[eF

ol
ok
32
)

)
11159

* l‘N 1-)1
2,
03.1
iy

2"
0>“’
>~
el
e
[

http://www.ipnt.or.kr Print ISSN: 2288-8187 Online ISSN: 2289-0866



72 JPNT 9(2), 71-77 (2020)

T
lo,

X,
ofr

~
0%
o)
2
)
2 o

F25}o] KRS Alo| E&} oL} $]%] A1 &
, oiR-Ro] QbElU A A E $13H 71 23 AL o
7] wiZoll A g4l Hadt R 2

L E% QEY HAE

QIFARFE U

XNy o
2 9

-

ol
o)

[
o

ol
o
to
-
e
Rl
o
o
rl:l
B
o
R}
e
o

> 32
O

m
ol
bt
o
N
N
>
2
4
o
[o
off
o
I o

]
flo
¢

-

2 =
o 2
ofx
ot
fu I
lo
ot
N
N
N
)
2
rlo
>~
>
o
m o
%

o
&

U Hu ofl
o

ﬂ_
2
i)
o
ox,
kU
R L

)
(O
i)
ru
)
)
ofo
:oé"‘
O
i)

=2

m M1 ood [o puor
o2
ook
o

-3
e
ol
ol
N
40
o
>
rlr
ol
2
N
N

ot > o s
i)
lo o
U
lo
o
=
g
T
HE
ko
i
ot
>
o
o
of 4

ol d

£ fo
ru
o > o it
£ o

2

A 2

ok O oX off y N &N ok |

ol
I
Mo X 2
o
- i
5 k=
m
lo & ==
7N
568
o X H
&
m
o 2
Se
by
1A o
JZL rOl'
_?ﬂ; -
=3
O
5
- }01'
o.E:E il
LT _E
oft
N o

2 oo

fo o H

2w
N O
rﬁoﬁ.g';r
U 7
fo ju

>
T
Kl

i
M
o 1%
e
i)
I"H ﬂllO
e ok

ol
-
2
>

I o
o2
ol
o
N

&L
2

)
o
e,
o
o
+
%
rO[l
a

2. CISZE 2%} 24 U nHg

AL} ) AET} A Ao A7) o

SEHE oxHe dabAele] E3hE B oxf (A F, of
% 7] o
v ST Qe L Au|E ALgStEiekE i Hut 4 3

Parameter

Site Survey ;
Modeling | |

Result

Configuration File

RINEX Generator

Scenario

SBAS Simulator

Fig. 1. Flow diagram of the simulation methodology.
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Fig. 2. Multipath error of PRN#7 satellite signal in Young-do NDGPS site. The change of integer ambiguity by cycle-slip in CCC (left), The

result of reflecting ambiguity change and thermal noise filtering (right).
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Table 1. The default multipath error as the elevation angle.

Elevation angle (degree) ~ SigmaCCCL1(m)  Sigma CCCL2 (m)

5 0.49 0.31
10 0.49 0.31
20 0.48 0.31
30 0.46 0.29
40 0.42 0.27
50 0.37 0.23
60 0.31 0.20
70 0.26 0.16
80 0.21 0.13
90 0.17 0.10

Table 2. The default correlation time as the frequency.

Corr. time L1 (s) Corr. time L2 (s)
250 250

Table 3. The numerical value of analysis result for scenario generation.

Elevation angle (degree) ~ SigmaCCCL1(m)  Sigma CCCL2 (m)

5 0.873 0.452
10 0.635 0.398
20 0.456 0.299
30 0.336 0.242
40 0.270 0.201
50 0.241 0.190
60 0.215 0.166
70 0.201 0.163
80 0.195 0.142
90 0.196 0.131

Table4. Nominal correlation time as the frequency.

Corr. time L1 (s) Corr. time L2 (s)
105.9 193.5
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Fig. 6. The example of analysis of multipath error (Young-do NDGPS/first antenna/24-hour collection).
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