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Introduction

Combination …
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Motivation
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Used satellites

Etalon-1/2

GLONASS

GPS

Lageos-1/2

Jason-2

SPOT-2/4/5

Envisat

GLONASS

GPS
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Lageos-1/2

Spot-2/4/5

Jason-2

Envisat

Total number of satellites: 53
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Combining measurement types
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DORIS 
(49)

SLR 
(25)

Co-located 
(32)

Station distribution (DoY 223)

GNSS
(110)

Typical number of stations: ~184 
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Processing with NAPEOS (1/2)
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Processing with NAPEOS (2/2)
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North

East

Height

GPS station repeatability 

+JA
2

ALL

IGS

Mean RMS (STD)

1.0 (±0.6)

0.6 (±0.5)

0.6 (±0.5)

1.1 (±0.5)

0.8 (±0.3)

0.8 (±0.3)

0.4 (±0.1)

0.4 (±0.2)

0.4 (±0.2)

… of daily solutions – without Helmert transformation

Unit: cm
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X-Translation

Y-Translation

Z-Translation

Adding Jason-2 to the IGS solution

+JA
2

IGS

Mean RMS (STD)

0.0 (±0.3)

0.0 (±0.3)

0.1 (±1.6)

0.0 (±0.9)

0.0 (±0.4)

0.0 (±0.4)

Helmert transformation parameters

Unit: cm
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North

East

Height

DORIS station repeatability

IDS

ALL

Mean RMS (STD)

0.8 (±0.1)

0.8 (±0.1)

0.9 (±0.1)

1.3 (±0.2)

1.2 (±0.0)

1.3 (±0.1)

… of weekly solutions

Unit: cm
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North

East

Height

SLR station repeatability

ILRS

ALL

Mean RMS (STD)

1.0 (±0.2)

1.2 (±0.2)

1.6 (±0.7)

1.2 (±0.5)

1.1 (±0.4)

1.2 (±0.3)

… of weekly solutions

Unit: cm
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Ambiguity float solution

Orbit overlap errors for GPS satellites

+JA
2

ALL

IGS

Mean RMS (STD)

4.8 (±0.5)

4.4 (±0.5)

4.5 (±0.5)

2.2 (±0.3)

2.4 (±0.5)

2.8 (±0.7)Ambiguity fixed solution

Unit: cm
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Conclusions (1/2)

Multi-technique combination at observation level
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Conclusion (2/2)

Multi-technique combination at observation level


