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ABSTRACT

In this paper, we proposed the improvements for performance test and surveying
equipment regulations, standards, methods and procedures, depending on the need of
improving the legal system for surveying equipment in a diverse and sophisticated
surveying industry. This research was performed first investigating the existing legal
systems(Act on the establishment and management of spatial data, Framework act on
national standards, ISO 17123, JIS B 7912) with respect to the surveying equipment
performance testing and the research for I0S and KOLAS suggested the improvements

20169 1€ 109 A4 Received on January 10, 2016 / 20164 2¢ 474 Revised on February 15, 2016 / 2016
d 24 269 AA}EE Accepted on February 26, 2016

* This work was supported by the Hannam University Research Grant of 2015(2015A037).

1 ghgoista A A 282387} Dept. of Civil Engineering, Hannam University

% Corresponding Author E—mail @ geodesy@hnu.kr
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on the application for the surveying equipment performance testing standard. More
exactly, first, two years were presented for the surveying equipment performance testing
cycle considering the precise accuracy of the instrument stability, purpose and frequency
of use, etc. Second, the abolition of the measurement distance by grade and the upward
or cross—grade adjustment of the single prism standards about the light wave rangefinder
and total station were suggested for the improvement on survey equipment performance
criteria. Third, since the main function of total station is focused on a three—dimensional
coordinate measurement due to the improvement of surveying equipment performance
testing, it was proposed to use the precision(repeatability) of the coordinate measuring
method as an evaluation method.

KEYWORDS : [0S, Surveying Industry, Surveying Equipment Performance Testing, KOLAS
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TABLE 1. Structural function and measurement inspection of surveying equipment

Equipment

Structural/measurement inspection

Transit

— rotation conditions of axis

— attaching conditions of bubbles

— check device and optical plummet
— minimum scale

— accuracy of the horizontal angle
— accuracy of vertical angle

Level

— rotation conditions of vertical axis

— attaching conditions of bubbles

- compensation plate (auto, electronics)

— minimum scale

— sensitivity of the bubble tube

— functional scope of the compensation plate
— accuracy of 1 kilometer measuring

Distance meter

— rotation conditions of axis

— attaching conditions of bubbles

— check device and optical plummet

— comparing distance from the baseline length
— check the modulation frequency

Totalstation

— rotation conditions of axis

— attaching conditions of bubbles

— check device and optical plummet
— angle measurements: Transit item
— distance measurement

GPS receiver

— receiver and antenna, cable abnormality
— comparing the baseline measurements
— first and second check frequency

Detectors with metal pipe

— cable abnormalities

— liquid crystal display abnormalities
— power supply abnormality

— accuracy of plane located

— accuracy of sensing depth
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TABLE 2. Performance testing of survey instruments (national geographic information

institute)

No. Type Number Date Division

1 notice Act No.2477 2015.11.17. Partial Amendment

2 notice Act No.1530 2015.07.23. Another Amendment

3 notice Act No.2532 2014.12.17. Partial Amendment

4 notice Act No.439 2014.02.25. Partial Amendment

5 notice Act No.385 2011.05.11. Partal Amendment

6 notice Act No.961 2009.12.14. Abolition Enactment
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TABLE 3. Calibration cycle of measuring

instrument
Classification Equipment
10208 Electrooptic distance meters
10217 Laser interferometers
10313(10314) Levels(Auto Levels)
10326 Theodolites/transits
10509 Laser scan survey
10503 Coordinate measuring machines,
3 dimensional
10602 Cahbratpn system for survey
instruments
10610 Geodesic baseline
10611 GPS survey
10626 Total stations
527171 dsiAkel #aste] HeAE |
s Aund SAEFES|FA gt
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TABLE 4. ISO17123 series

Series Contents
17123-1: 2014 Theory
17123-2: 2001 Levels
17123-3: 2001 Theodolites
17123—4: 2012 Electro—optical distance meters(EDM)
17123-5: 2012 Total stations
17123-6: 2012 Rotating Lasers

17123-7: 2005 Optical plumbing instruments

17123-8: 2007 GNSS field measurement systems in RTK

17123-9: Terrestrial laser scanners

17123-10: Non prism measurement

STTH| dsdAL Mz JHH Gt

1. S Y52A Y

Selld SR Aearke AR

AFsh= FFFEARIAES A3 S
TAA R PR 5 9 A el #st
NE A92x 9D I/ EF7| B All4xol] A
sk wbell mel SEFgulel dis] F714o®
A sAEE wrotoghs WAlskal itk Wt
ost A VP SRS ERA (UL
tElolE), @4, AgSA7], EUXHoA,
GPS F2l7] W 2487 BX]7] 65 st
39 T2 AsHAEAE s58 2470 o
A (20159 149 22¢ 7|9 & &3l AsHrE
wolof -8 WAlSkaL QU by or S
Hlo] wrgFr] 9 ool AR 71719 4

5}
T, AREA 9 ARRIE 58 aEsle] AF
sta Qledl o S e JUgE
T 9 gekds 7ok s Ao SEd)
65l tist MZL JeArt 7Ierkde] Jo
ity w3 wAHTIE HE ATHAE e
J2Ry dBxow 39 F7|5 HEsta 9l
o ool gk 7 9 2Fo] desitt. A%
T719] 24e SEMe A ARSI
ISO)E #xdte] FEAYARY 1A @ 3
A7 (KOLAS) oflA] #Aeta Qe 3T
wAF7Ie] 2o dasity wyF7)el gk
A Al slolmEle F47] wAF7] 474
of #3l 2 H<Q [LAC-G249 SAZZAA 2

4ol oigt @ FARII ISO/IEC 10012
o] FA|A srol=glelo] it} webd, WA
Z1ell tigt 5 A1AQ1 ZFo|=ekl ILAC-G24)

L T Y AA ddE
Hkgste] A2e wyd F71E Ak 83

2L

o
[
[181‘_'4
2
1o
||\
ot
o
=
D
o\
o
to
=
o
=)
O



58 A Study on the Improvement of Performance Testing System of Domestic Surveying Equipment

TABLE 5. ISO17123 series

KOLAS

Equipment standard orecision NGII Improvement plan
Transits 2yr 2yr 3yr 2yr
Levels 2yr 2yr 3yr 2yr
Distance meters(EDM) 3yr r 3yr yr
Total stations 3yr 2yr 3yr 2yr
GPS survey 2yr 1yr 3yr 2yr
Metalic pipe detectors 1yr 1yr 3yr 2yr

KOLAS : Korea Laboratory Accreditation Scheme
NGII © National Geographic Information Institute
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TABLE 7. Performance standards of EDM
Performance
Level Grade distance precision RMSE (1km)
1 10km 5Smm=*1ppm - D 5.10mm
Present 2 6km 5mm=2ppm - D 5.39mm
3 2km Smm=5ppm - D 7.07mm
1 2mm=1ppm - D 2.24mm
2 1km 3mm%2ppm - D 3.61mm
Improvement plan 3 4mm=z4ppm - D 5.66mm
— Measuring the distance D = 1km
— Using a single prism
TABLE 8. Performance standards of total stations
Performance
Total stations grade angle distance
H V precision B) precision
1 1.0} 1.0 201 " )
Present 2 10] 101 +10/ B Smm--2ppm D
3 201 201 +201 2km 5mm=5ppm - D
1 1.00 1.00 +2.01 2mm=1ippm - D
2 101 101 +101 1km 3mm=2ppm - D
Improvement plan 3 201 201 +201 dmm=4ppm - D
— Measuring the distance D = 1km — Using a single prism
— H : Horizontal angle, V : Vertical angle — | Less than seconds
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TABLE 9. Performance standards of GPS receiver

GPS receiver grade - Performance —
frequency distance precision
1 2 10km 1 Smm=£1ppm - D
Present 2 1 10km | Smm=2ppm - D
Improvement plan 1 2 10km 1 Smm *1ppm - D
P P 2 1 10km | 5mm=2ppm - D
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FIGURE 1.

Configuration of the test field
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FIGURE 2. Field configuration for full test

TABLE 10. Sequence of the measurements for one series

No. i j k Telescope face X y z

1 1 ’ | x1,1,1 yi,1.1 ARR
2 2 x1,2,1 y1,2,1 21,21
3 1 5 I x1,1,2 y1,1,2 z1,1,2
4 o 2 x1,2,2 y1,2,2 21,2,2
5 1 3 | x1,1,3 y1,1,3 21,13
6 2 x1,2,3 y1,2,3 71,2,3
7 1 s I x1,1,4 y1,1,4 21,14
8 2 x1,2,4 y1,2,4 71,24

— i : Instrument station

—j  Target point

-k Set
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TABLE 11. Sequence of the measurements for one series

No. i k Telescope face X y z

1 1 x1,1,1 y1,1.1 AR
2 2 1 | x1,2,1 y1,2,1 71,21
3 3 x1,3,1 y1,3,1 71,31
4 1 x1,1,2 y1,1,2 21,1,2
5 2 2 I x1,2,2 y1,2,2 21,22
6 g1 3 x1,3,2 y1,3,2 21,3,2
7 1 x1,1,3 y1,1,3 z1.1,3
8 2 3 x1,2,3 y1,2,3 71,2,3
9 3 x1,3,3 y1,3,3 71,3,3
10 1 x1,1,4 y1,1,4 21,14
11 2 4 I x1,2,4 y1,2,4 71,24
12 3 x1,3,4 y1,3,4 71,34

— i . Instrument station —j  Target point -k Set
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