TS 3D — GNSS Reference Station

Chair: Mr. David Zilkoski - USA
Reporter: Dr. Volker Schwinger - Germany
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‘Introduction

Benefits of Positioning with an Island Wide Real Time Global

Positioning System Network
Land planning
Economic planning
Political planning
Work schedule planning

Used by different Positioning Professions and its Increasing
Obtaining the maximum Benefits the Network System
Identifying Today's existing Limitations
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‘/Objectives

Demonstrate accuracy differences by Day vs. Night Short Term
GPS Observations (60 Sec.)

Finding Different and Low Cost Methodologies for Positioning
Practices

Demonstrating the Needs, Importance and Accuracy of
lonosphere and Troposphere models for web-base RTK
Services

Obtaining Maximum Performance and Capabilites on GPS
Network Equipment

www.vernixeng.com

‘*/*System Infrastructure

GPS Receivers
Spread Island
Wide
Trimble NetRS
Leica 1200
Aztech
Puerto Rico and
US Virgin Island
Coverage
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Leica Spider Net
Software

NTRIP and
RTCM 3.0
Support

=

System Infrastructure

New incoming Reference Stations for 2008
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System Infrastructure

Rinex data free of charge at
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Methodology

Selection of existing Bench Marks previously observed and published by NGS

Caribbean Sea
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Methodology

Observation during Day & Night Hours
Data CoIIe_ction ina Sho_rt Time Span (60 sec.)

ARENAS 2 Control Point MAGAS Control Point

*’*'I\/I*ethodology

Using a Single Base RTK Solution




~ Methodology

Using a Network Imax Solution

San Juan

lixeng.com

~Methodology

Monitoring Time for GIS
and Survey Solution Qualities
Compare Results obtained

with Respect to Time and
Accuracy
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DE ght Observatio ana 0 ed SO O
Qua 0 gle Base SO O
Day Night
. . GIS Survey GIS Survey
BERES Analysis | ouality | Quality | Quality | Quality
Less than 30 KM Count 11.00 [C11.00 Y sewiess C 7.00 D Fix Solution
Average 5.82 42.00 5.22 19.14 Delay (Sec)
30 to 60 KM Count | 15.00 swmore (“14.00| Fix Solution
Average 5.00 61.22 5.80 37.07 Delay (Sec)
60 to 90 KM Count 9.00 srumore [C_9.00 )| Fix Solution
Average 4.00 142.00 4.18 92.67 Delay (Sec)
90 to 150 KM Count 9.00 | 4.00 3y sowmere ( 8.00 3| Fix Solution
Average 4.44 106.25 5.13 108.50 Delay (Sec)
DE ght Observatio ana g by de or 3
O O g gle Base SO 0
Day Night
. . GIS Survey GIS Survey
Distance Analysis | ouality | Quality | Quality | Quality
Less than 30 KM Count 11.00 11.00 9.00 7.00 Fix Solution
Average 582 [ 42.00)| sswiess K 19.14)) Delay (Sec)
30 to 60 KM Count 15.00 9.00 15.00 14.00 Fix Solution
Average 5.00 K 61.22 )| so%tress 67.07 )| Delay (Sec)
60 to 90 KM Count 9.00 3.00 11.00 9.00 Fix Solution
Average 4.00 [(142.00)| sswiess [ 92.67 )| Delay (Sec)
90 to 150 KM Count 9.00 4.00 8.00 8.00 Fix Solution
Average 4.44  ((106.25)| 2%more 108.50 Delay (Sec)




)3 q Observatio ana 0 ed SO 0
Qua Q a etwo O O
Day Night
. . GIS Survey GIS Survey
BERES Analysis | oality | Quality | Quality | Quality
Less than 15 KM Count 3 C 3 Y Same ( 3 )| Fix Solution

Average 14.00 26.67 11.67 19.00 Delay (Sec)

15 to 30 KM Count 5 K5 Y same {5 D FixSolution
Average 5.20 58.40 10.20 18.40 Delay (Sec)
30 to 45 KM Count 2 [T Y sowmee L2 D Fix Solution
Average 2.20 4.80 1.80 9.40 Delay (Sec)
45 to 60 KM Count 2 C_ 2 Y same (2 > Fix Solution
Average 1.20 39.40 0.80 4.60 Delay (Sec)
DE ght Observatio ana 0 ed SO O
Dela g 3 etwo O O
Day Night
. . GIS Survey GIS Survey
Distance Analysis | ouality | Quality | Quality | Quality
Less than 15 KM Count 3.00 3.00 3.00 3.00 Fix Solution
Average 14.00 |C 26.67 )| 2o%tess I 19.00) Delay (Sec)
15 to 30 KM Count 5.00 5.00 5.00 5.00 Fix Solution
Average 5.20 K 58.40 )| eo%Less 68.40 )| Delay (Sec)
30 to 45 KM Count 2.00 1.00 2.00 2.00 Fix Solution
Average 220 JC 4.80 )| swumore JC 9.40 )| Delay (Sec)
45 to 60 KM Count 2.00 2.00 2.00 2.00 Fix Solution
Average 1.20 [ 39.40))| ss%tLess 4.60 Delay (Sec)




Re‘s‘u Its

Data Retrieved After Observations at NGS Point F-1004

NGS Published Measurements
MNorthing Easting | Eler | Ellip. Elev.
268,639 866 ) 169,895 721 | 6074 37583

RT Data (=sec) Day Oh sexvations

GIS | Survey| Baseline | Northing Easting |Elev.
WA |53,802.254|268 639 F2E[169 805 865(6 363
NA |63,665.462(268 639 930169 805038 (6 210
18 |50,422.836|268 639 269[169,805.723(6 470
N& |T5,856.603|268 639 27a[169,805.374|6 835
47 Met Adi. |268 630 893169 8957204 379

Might Ohservations
Eageline | Norithing Easting |Elu.
53,802.244|268 639 2R 169 895 V4[4 369
63,665 270|268 639 264169 895701 [6.302
S0,422.746|268 639 BE0[169 895737 [6 359
75,856 338|268 639 DOE[169 895 665(6 489
Met Ady. [d68 639 584169 855 0306 307

AnaIyS|S - Single Base Solution

Time Delays for GIS Quality results during Day and Night
Hours are practically Similar

Fixed Solutions for Survey Quality Data are averaging 59%
more effective during Night Hours

Time Delay for achieving Survey Quality results is
averaging 31% more effective during Night Hours

Accuracy using Single Base Solutions varies between 2-10
centimeters during Day Hours on Long Distances

Accuracy using Single Base Solutions maintains an overall
consistency under 2.5 centimeters in position and under 10
centimeters in elevation during Night Hours on Long
Distances
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An a I yS | S — Imax Network Solution

Time Delays for GIS Quality results during Day and Night
Hours are practically Similar

Fixed Solutions for Survey Quality Data during Day and
Night Hours are practically Similar also

Time Delays for achieving Survey Quality results is
averaging 34% more effective during Night Hours

Accuracy using Network Solutions maintains an overall
Consistency under 2.5 Centimeters in Position and under
3.5 Centimeters in Elevation
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Conclusion

Night GPS Observations are an excellent source of obtaining
Accurate Data with fewer Reference Stations

The ability to achieve greater Distances during Night Hours
for Baselines although time to Fix increases a bit
Dominant Error Sources such as lonospheric and

Tropospheric Delays don’t affect Positioning at Night as
strongly as compared to Day Hours

www.vernixeng.com



Sem—
—— 7,,,+FMG *_

Conclusion

Recommended for short period Projects with High
Demanding Positioning Services, the Planning of GPS
Observations during Night Hours when ever possible

The use of a Imax Network Solution is Recommended during
Day and Night Hours to obtain accuracy in 60 Seconds GPS
Observations

Will reduce investments of New Equipment
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