The XXI1V FIG International Congress 2010

Facing the Challenges — Building the Capacity
11-16 April Sydney, Australia

SOME STUDIES ON THE QUALITY OF GNSS DETERMINATIONS UNDER
SPECIFIC CONDITIONS

Gintcho Kostov, Bulgaria
“GEO ZEMIA” Ltd.

www.geozemia.com



SOME STUDIES ON THE QUALITY OF GNSS DETERMINATIONS UNDER SPECIFIC
CONDITIONS

1. Introduction

Contemporary
IT

in Geodesy

Up-to-date High

Productivity GNSS usage

technologies

The contemporary IT in geodesy offers to professionals:
- Up-to-date technologies;

- High productivity and quality;

- GNSS usage.
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2. Aim of the study

To determine the eventual differences in the overall quality of measured spatial chords when using:
- Various session length: 2 min., 5 min., 10 min., 15 min. and 30 min.;

- Changed value of the cut-off angle : 0, 5, 15, 20 and 25 degrees;

- Night time for conducting of the geodetic measurements.

For this study Fuzzy logic was applied and application Vienna_Fuzzy was used.
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3. Performed geodetic measurements

In this paper studies are performed over six spatial chords with lengths:
a) up-to 5 km.;

b) from 5 up-to 10 km.;

c) from 10 up-to 15 km,;

d) from 15 up-to 20 km.;

e) from 20 up-to 25 km.;

f) over 30 km.

The record rate of the satellite signals was set to 15 sec.
Measurements were done with length of the sessions: from 2 min. to 30 min.
The geodetic determinations done during the night were compared with the day-time observations.
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4. Used criteria for accuracy

In this study the following accuracy criteria were used:

a) Quality in position and height M 3D ;

b) Elements of the co-variance matrix for the chord: QXX ny sz ;
c) Number Gdop(max);

d) Number Pdop(max).

These criteria were used as input data in the application Vienna_Fuzzy.
5. Results from the geodetic measurements. Analysis

The rating value for each measured chord, subject of assessment was calculated for each session.
In this particular case, the bigger the rating value, the better the overall quality.
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Chord from 5 up-to 10 km.
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Chord from 10 up-to 15 km.
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Chord from 15 up-to 20 km.
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Chord over 30 km.
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Comparison-day and night time
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6. Conclusions. Remarks

A value for example of about 15 degrees cut-off angle could be denoted as a limit for obtaining high quality results.
Increasing this value, according to the results decreases the rating of the system.

In most of the cases rating is high, when the cut-off angle is set to either 0 or 5 degrees.

Based on the used Information Technologies it should be noted, that when necessary some satellites are not used in
the calculations.

Night measurements are preferable. The overall quality of the chords is much better, when measurements are
conducted in night time in comparison to the day-time observations.

If planning to perform productive GNSS measurements and well determined spatial chords with high overall quality are
of essence, then fast static geodetic surveys during night time should be conducted.

According to the results, derived with the used GNSS equipment, based on the specifics of the satellite measurements

a cut-off angle of either 0 or 5 degrees and session length of up-fo 10 min. should be used to produce results with high
rating - good overall quality.

www.geozemia.com 13



SOME STUDIES ON THE QUALITY OF GNSS DETERMINATIONS UNDER SPECIFIC
CONDITIONS

REFERENCES:

1. Haberler, M., 2003, A Fuzzy System for the Assessment of Landslide Monitoring Data, VGI, 1/2003, pp 92-98, Wien

2. Kostov, G., 2005, Assessment of the Quality of Geodetic Networks Using Fuzzy Logic, pp 2-7, Vienna University of Technology

3. Kostov, G., 2009, Using of Fuzzy logic for some studies over GNSS determination in fast static mode, UACEG, pp 3-7, Sofia (in Bulgarian), (in
print)

4. Krishnamurthy, Y.V.N., 2009, The National Land Records Modernization Programme, Department of Land Resources, Ministry of Rural
Development, Government of India, pp 119-120, Delhi

5. Minchev, M., Iv. Zdravcev, Iv. Georgiev, 2005, Foundations of the application of GPS in geodesy, pp 112-118, Sofia UACEG (in Bulgarian)

6. Park, C., llsun Kim, Jang Gyu Lee, Gyu—In Jee, Choon Shik Kim, 1996, A satellite selection criterion incorporating the effect of elevation angle
in GPS positioning, Control Engineering Practice, Volume 4, Issue 12, pp 1741-1746, Seoul, Elsevier Science Ltd.

7. Schon, S., Andreas Wieser and Klaus Macheiner, 2005, Accurate Tropospheric Correction for Local GPS Monitoring Networks With Large
Height Differences, ION GNSS 18th International Technical Meeting of the Satellite Division, 13-16 September 2005, pp 251, Long Beach, CA

8. Valev, G. M. Minchev, 1995, Instruction for determination of coordinates with GPS, pp 12-15, “Cartography” Ltd., Sofia (in Bulgarian)
9. Wellenhof, B., Herbert Lichtenegger, James Collins, 2002, GPS Theory and practice, Springer-Verlag/Wien, pp183, Austria (in Bulgarian)

10. Wieser, A. Robust and fuzzy techniques for parameter estimation and quality assessment in GPS, July 2001, Dissertation Technische
Universitat Graz, ISBN 3-8265-9807-5. ISSN 1618-6303, pp 49-80, Shaker Verlag, Graz

WEB:

11.
12.

Used software:

1. Geomax Geo Office;
2. Vienna_Fuzzy.

www.geozemia.com 14


ftp://igscb.jpl.nasa.gov/igscb/resource/pubs/wksp_3.pdf
http://facility.unavco.org/

SOME STUDIES ON THE QUALITY OF GNSS DETERMINATIONS UNDER SPECIFIC
CONDITIONS

Thank you for your attention!
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