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Standardization of Data Quality and Management Regulation for
Korean CORS
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Abstract

This study aimed to conduct the standardization of various specifications for determining the proper
construction and operation of domestic CORS (Continuously Operating Reference Station). To achieve the plan,
the standardization was proposed for various compositions of CORS, such as the data quality, structure, and
equipment. Also, we have studied the method for empirically determining the reference values of QC (Quality
Check) of CORS data. Those large amounts of samples for each QC index values were built to approach in
empirical and statistical methods. In fact, those general and recommended reference values were determined
from analyzing the sample distributions, using the empirical and statistical approaches. The result is expected to
be utilized for a variety of research fields for standardization, accurate data acquisitions and service operations
for the domestic CORS
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Table 1. Statistical indicator of the GNSS data quality check

Sl napiqy | wpam | 3le Ao
Mean 0.41 0.38 0.09 972
Median 0.38 0.34 0.02 99.0
Mode 0.31 0.28 0.01 100.0
Standard 4 17 0.18 0.26 6.0
Variance 0.03 0.03 0.07 36.1

Minimum 0.07 0.08 0.00 15.0

Maximum 1.84 2.27 4.00 100.0
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Table 2. Boundary value of the CORS data evaluation indicator
by the comprehensive range

Oy | MPIGW | MP2m) | R A
10 0.26 0.24 0.0036 100
20 0.30 0.26 0.0041 100
30 0.33 0.29 0.0081 100
40 0.35 0.31 0.0147 100
50 0.38 0.34 0.0233 100
60 0.41 0.37 0.0351 99
70 0.38 0.34 0.0248 98
80 0.45 0.40 0.0560 96
90 0.60 0.56 0.1996 92
100 1.84 2.27 4.0041 15
I1GS

standard 0.30 0.1000 95

7 A5 CORS dlo]el5 A7k A2kl Table 2] 75}
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Table 3. CORS data quality standards determined by statistical analysis

. X Multipath Cycle Acquisition
Classification error(m) slip(%) rate(%)
General
standard 045 0.056 %
Recommended 0.33 0.008 100
standard
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Table 4. Construction type and location of the CORS monument

3-axis support type Pillar type

Flagpole type

Free type

Type
E:égi; Bed rock, general ground, | Bed rock, general ground, | Bed rock, rooftop of the Side of the building,
location rooftop of the building rooftop of the building building other location
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Fig. 11. Example of foundation design
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Table 5. Construction type and location of the CORS monument

Type

P;gﬁ?gt SCIGN Mount SECO 2072-series Leveling Mount Cup with Brass Adapter
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Table 6. Regulation of RINEX file name

Filename Format ssssdddh[mm].yyt.[c]
Classification Explanation
SSSS - The four-character site id
ddd - The GPS day of year
h - A letter that corresponds to an hour-long GPS time block (see below) or 0 (zero) for a full
File 24hr GPS time block
name - ‘mm’ applies only to sites that record in less than 1 hour time blocks and consists of the
mm minutes after the hour that the file begins
- e.g. if 30 minute files are collected then 00 and 30 would be used.
- The last two digits of four digit GPS year
Yy - e.g. 2004 is 04
0 - Observation
File d - Observation Hatanaka compression
type m - Meteorological
14 n - Navigation
s - Summary
Compression 1P - 2P
option gz - gzip GNU zip (preferred)
[c] Z - unix compression
00|01 | 02|03|04|05|06|07 0809|1011 1213 | 14| 15|16 | 17 |18 |19 20|21 2223

a|blc|d|je | f|]g|h|i]|j|k]|]1

Al2Hlol YA d|olE|u} U} RINEX(Receiver Independent
Exchange Format)u} & #|#g|ojof it} RINEXE GNSS
Beolele] At mgkol 4§l she] E2 el w9
& ojujgic). PAdolE el A4 U Belt oo} e
Aaol upe} s-alofof ghek

- A7) AEARZE SR ok 2T

ol tigt 4171 S = ofof gk
- 2447t ©hof o] whd A& dAsh w7
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ATHo]E 9] 32 RINEX#HY HEAIA S =
= 0] SRS AL-g-81o] RINEXTF 7} - ] ofof 3},
A7 E= GPS Al 7|0 2 5tof A4 ofof ghek
S &2 WS4 vEtEolE ARl UA|s}o]
of gt

o2 st skl %

o] o]
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ERF CORS S| 717 ]9 A, o] d, 4% A4 ¥E 52 Table 80l A= 49142 SHE|UHE 3t o|m|A] whd o &
2 QIR ot HE Fo] :3tE|ojof ghrk wEldolElut A FAlg AASIAL ek QbR ofu]A] Thdef= Qe
A o] FohE JofE AAIAE e S, EvbE, 7] AR O] ololl A PRt 4839 ofu]A|7} oo
T ool wet e A AR ASCII o2 A of fhtf TRt o|u|A] HGA] B o] Wpo] F71= AEEH
Sfolof git. utd o] Fofl AHRE W2 AA|Soof it ofuj, ofu]x]
ojm|A|go]Elofl= CORS 7|Wbt2E3) -/ 2 &+ uHUTY-2 Table 8of| 4 A AR P42 mHET

27 A St 22 T4 93 AT GNSS et A
ARlo] ZBtE|ojof stk w3 okeU £]%]7] &, ok nfS- Table 8. Expression form of image file taken with a directional antenna
Eshh QLR 4E 91X BAE AL ofuly
7} EZStE|ojok gt} o]= CORSS &3tof ot AMA|3F A H
£ AR AT L F R SIgoltk £ AFoA:

Expression form of image file Explanation

[ssss]_ant 000 [yyyyddmm)].jpg North (000)

NGS CORS 7}o| =218 7|uko 2 Sto] oju]x|d|o] &zl [ssss] ant 090 [yyyyddmm].jpg East (090)
o Al7] o5k FAT B2S XS] olu]] Tholn [ssss]_ant 180 [yyyyddmm].jpg South (180)
AAL o5t oyl ;1AL kST 7} [ssss] ant 270 [yyyyddmm].jpg West (270)
- A1) R AAIARRES: AR 2 FAIeE dA|stofok CORSof| F2He SFeu7t A& Aol f1xskal Uk,
sk Table 904 A4 olul] whelo] A BAIE E43holo}
S AR} BRSO, B xS ALgstel BE b din
it
of]) 201206xx = 2012xxxx Table 9. Expression form of image file taken with a antenna on the roof
- "7} vleko. 3351 g4 000-north, 000-cast} Expr_ession form of Explanation
2. image file
- JPEG 1} Zio] Z3ls}c) [ssss]_ant bldg . - A photograph showing
; clearly” how the antenna is
- ssssi= Ao E IDE F35}= 4212 29] o) HHo|t) [yyyyddmm]jpg attached to the building.
- yyyymmdd®] yyyy= APIEY ERk] W(yean) S EF [ssss]_ant_roof - A photograph showing the
3= 47b2] A%o]al, mme SHmonth)S TA3H= 27} [yyyyddmm].jpg antenna and the roof surface.
2] A4, ddi= Y(day)S EHSh= 24| Aotk
4.4 3 AMAEZEHO|E
CORSS| TAAuIE Het olnl4] wtelo] BR FAe A4 @HET ol = CORSE TAI5H: GNSS erelubz
Table 737} Zit. Aoll ehsto] siA Alikel 4 2aeo] A ofw|gitk

Table 7. Expression form of image file taken with equipments of CORS

Expression form of image file Explanation

- A photograph showing the monument (pillar/braced/building) and antenna.

[ssss]_monu_[yyyyddmm] jpg - The ground surface of the building or monument and antenna must be visible.

- A photograph showing the mark.
[ssss] mark [yyyyddmm].jpg - If no unique mark exists then a photograph of the threaded section of the mount,
either laterally or from above the monument should be taken.

[ssss] ant monu_[yyyyddmm].jpg | - A close-up photograph that shows how the antenna is attached to the monument.
[ssss] ant sn_[yyyyddmm].jpg - A close-up photograph of the antenna showing its model and serial number.
[ssss] rec sn_[yyyyddmm]jpg - A close-up photograph of the receiver showing its model and serial number.

[ssss] rec [yyyyddmm].jpg - A photograph of the receiver location.
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CORSH A7hel%s @Al 7]e} folow Qg 917 wshs
shols}7] $la) CORSHE AA AR o] e wkelo] Aztelo]
of Gt} AlA| AL s o)) Thele AAY 331 X417kt
= Aol AAY By 2 AT Hagn s} meEoll
sk AAGRLER o el 0] $1X712L WA A7HS TR0
714 717k8 A71oll 2 A 712 H A lofo} 5o, o] 5
Slatel 7)o 2 741 2 WghElofof Firk CORSE] A%
2atdlo]e] % 3749 X421 dlo]e] o] 4L Table 10
ol AAIE BAL Z45tolof Tt

Table 10. Configuration of the 3D geocentric rectangular
coordinate data

2013.6425 2013 235 -3062023.1199 4055447.8992 3841818.1942 0.0032 0.0036 0.0031
2013.6452 2013 236 -3062023.1170 4055447.8930 3841818.1901 0.0030 0.0034 0.0030

2013.6479 2013 237 -3062023.1229 4055447.8985 3841818.1933 0.0028 0.0032 0.0028
2013.6507 2013 238 -3062023.1260 4055447.9003 3841818.1970 0.0029 0.0033 0.0029
2013.6534 2013 239 -3062023.1238 4055447.9016 3841818.1968 0.0029 0.0033 0.0028
2013.6562 2013 240 -3062023.1275 4055447.9066 3841818.2004 0.0031 0.0035 0.0030
2013.6589 2013 241 -3062023.1263 4055447.9027 3841818.2035 0.0033 0.0036 0.0031
2013.6616 2013 242 -3062023.1201 4055447.9016 3841818.1941 0.0029 0.0032 0.0028

Classification Explanation
@ Current date in year unit
@ Year
® GPS day
@ X coordinate (unit : m)
® Y coordinate (unit : m)
® Z coordinate (unit : m)
@ lo error of X coordinate (unit : m)
lo error of Y coordinate (unit : m)
© 1o error of Z coordinate (unit : m)
B D AL gojele) SlE R TAL 915 BAS
Fig. 129} 231, tlo]e| = /42 Table 11014 AAIEH §
(e}
/5]—‘__? TIth
# Site : suwn Created : Wed Sep 18 12:26:04 2013
# Summary file : catsl30918,sum
# Type of file : raw
# Latitude : 37.27551%
# Longitude : 127,054230
# Reference X : -3062022.934666
# Reference Y : 4055447.994614
# Reference Z : 3841818.249986
# Time Format : 1
# Yearly Signal : 0
# Offset= read in by program
# Note these may not necessarily be used in the processing

Fig. 12. Configuration of the header information

Table 11. Configuration of the data information

® Q6 ® ©® ® O ®©® @

2013.5603 2013 205 -0.0660 0.2039 -0.0008 0.0035 0.0036 0.0036
2013.5658 2013 207 -0.0666 0.2039 -0.0003 0.0029 0.0030 0.0030
2013.5685 2013 208 -0.0688 0.2049 0.0061 0.0031 0.0033 0.0032
2013.5712 2013 209 -0.0694 0.2066 -0.0016 0.0032 0.0033 0.0033
2013.5740 2013 210 -0.0646 0.2039 -0.0058 0.0028 0.0029 0.0029
2013.5767 2013 211 -0.0649 0.2049 0.0025 0.0034 0.0036 0.0035
2013.5795 2013 212 -0.0656 0.2043 -0.007¢ 0.0029 0.0029 0.0029
2013.5822 2013 213 -0.067¢ 0.2031 0.0065 0.0031 0.0032 0.0032
Classification Explanation
® Current date in year unit
® Year
® GPS day
@ Deviation from the reference North
coordinate (unit : m)
® Deviation from the reference East
coordinate (unit : m)
® Deviation from the reference Up
coordinate (unit : m)
@ 1o error of North coordinate (unit : m)
lo error of East coordinate (unit : m)
©) 1o error of Up coordinate (unit : m)

5.2 E
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A, 919 448 502] Sl CORSES HlolelE tha
o= AER EAYL 7|2 Aestol Bkt Ax, el
S 07 Aol &3 AL, Hlole] 35 8O BE F o
A ile] Bashe she1gt 4 gk

), = CORSA 220} Au]7A] 2 glolE EA = o}
oFot FLiof gigt 3% AL A Aslelomn, 2 Aol At
=50 CORS 2| 362132 4ot elolts] 4521 Aol
9 gk hekal Aol &8 42 9l o & 7ot
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