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Introduction 
 
The DORIS (Doppler Orbit determination and Radio-
positioning Integrated on Satellite) system for satellite 
orbit determination and precise positioning was developed 
by the Centre National d’Etudes Spatiales (CNES) in con-
junction with the Institut Géographique National (IGN) 
and the Groupe de Recherche de Géodesie Spatiale 
(GRGS). 
 
A proof of concept for the International DORIS Service 
(IDS) was conducted through a pilot phase prior to the 
establishment of the International DORIS Experiment in 
1999 by the International Association of Geodesy (IAG). 
The IDS formally began on July1, 2003 after the IAG offi-
cial approval at the IUGG General Assembly in Sapporo. 
The IDS is an IAG Service and operates in close coopera-
tion with the International Earth rotation and Reference 
frames Service (IERS). 

The IDS Mission 
 
The primary objective of the IDS is to provide a service to 
support geodetic and geophysical research activities 
through DORIS data and derived products. 
 
The IDS collects, archives and distributes DORIS observa-
tion data sets of sufficient accuracy to satisfy the objectives 
of a wide range of applications and experimentations. 
From these data sets the following products are derived: 
x Coordinates and velocities of the IDS tracking stations 
x Geocentre and scale of the Terrestrial Reference Frame 
x High accuracy ephemerides of the DORIS satellites 
x Earth orientation parameters (EOPs) 

 
The accuracies of these products are sufficient to support 
current scientific objectives including: 
x Realization of global accessibility to and the improve-

ment of the International Terrestrial Reference Frame 
(ITRF) 

x Monitoring deformations of the solid Earth 
x Monitoring crustal deformation at tide gauges 

x Monitoring variations in the hydrosphere (sea level, ice-
sheets, etc.) 

x Orbit determination for scientific satellites 
 
The IDS Organization 
 
The IDS accomplishes its mission through the following 
components: 
x Satellites carrying a DORIS receiver 
x Network of tracking stations 
x Data Centers 
x Analysis Centers and Analysis Coordinator 
x Combination Center 
x Working Groups 
x Central Bureau 
x Governing Board 
 
 
Satellites Carrying a DORIS Receiver 
 
Since July 2003, the CNES and the European Space 
Agency (ESA) have provided DORIS data to the IDS. Data 
from additional agencies are expected and welcome. 
DORIS receivers are flown on LEO satellites for precise 
orbit determination as well as for geodetic applications. 
Satellites with DORIS receivers are listed on the IDS web-
site at http://ids-doris.org/. 
 
A representative of the DORIS system serves as a voting 
member of the Governing Board. 
 
 
Network of Tracking Stations 
 
The IDS network is composed of DORIS permanent track-
ing stations located at host institutions and maintained by 
the IGN. A list of the sites (past and present) is included on 
the IDS website at http://ids-doris.org/. 
 
The network also includes additional DORIS stations pro-
posed by the IDS to observe during specific campaigns of 
scientific interest. 
A representative of the Network serves as a voting member 
of the Governing Board. 
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ESA/ESOC 
Support to ILRS 

The Navigation Support Office 
•  Is a ILRS AC 
 
•  Provides orbit predictions to the ILRS for: 

•  LEO’s  
 (Flight dynamics) 

 

•  GNSS satellites (Galileo) 
 Navigation Support Office in the frame of its Galileo Geodetic 
 Reference Frame activities (TGVF Contract) 
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ESA/ESOC 
Application of SLR (observations) 

Laser ranging observations are used for: 
 
•  Orbit predictions 

•  As backup solution OVF 
 
•  Satellite orbit, clock and model validations 

•  Routinely in OVF 
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GIOVE-B Clock vs. SLR

SLR Residuals and Estimated GIOVE-B 
Clock Parameters (30 s)

Agreement GIOVE-B clock and SLR is fantastic 
(a few cm)!!!

GIOVEGIOVE--B clock  B clock  
maps the radial maps the radial 

orbit error!!!orbit error!!!

Examples for the Application of SLR 
observations at ESA/ESOC 

Svehla, D., Schönemann, E., Escobar, D., & Springer, T. (2010). Complete relativistic modeling of the GIOVE-B clock 
parameters and its impact on POD, track-track ambiguity resolution and precise timing. IGS Workshop, 2 July 
2010, Newcastle, England, UK. 
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Examples for the Application of SLR 
observations at ESA/ESOC 

SLR 2-way Residuals (no Box-Wing model used) 
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Examples for the Application of SLR 
observations at ESA/ESOC 

SLR 2-way Residuals (Box-Wing model used) 
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Examples for the Application of SLR 
observations at ESA/ESOC 

GAL-RP-ESOC-TGVFFOC-30008 0010.0 OVF Weekly 1414 20140405 PAGE: 27 of 34
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Figure 56: SLR statistics - Mean for E20
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Figure 57: SLR statistics - Mean for G06 (Note: Decommissioned in week 1782)
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Figure 58: SLR statistics - Mean for G30 (Note: Decommissioned in week 1739)

EC Proprietary information.

Unauthorised distribution, dissemination or disclosure not allowed.

Routine monitoring of orbit product accuracy  

Generated by AIUB 
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Altitude 
(km) 

Incl. 
(deg) #  Satellite GNSS DORIS SLR 

~ 20200 ~ 56 31  GPS G S 

~ 19100 ~ 65 23  GLONASS G S 

~ 19100 ~ 65  2  Etalon-1/2 S 

~ 5900 ~ 52/110  2  Lageos-1/2 S 

~ 1340 ~ 66  1  Jason-2 G D S 

~ 971 ~ 99  1  HY-2A D 

~ 830 ~ 99  2  Spot-4/5 D 

~ 717 ~ 92  1  CryoSat-2 D S 

Combination of satellite-geodetic 
techniques at ESA/ESOC 

ESA 

+JA2 

ALL 

ESA 
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GPS station repeatability  

+JA2 

ALL 

ESA 
Mean RMS (STD) 

0.45 (±0.20) 

0.39  (±0.11) 

0.33 (±0.11) 

0.62 (±0.10) 

0.61  (±0.10) 

0.60 (±0.10) 

0.39 (±0.15) 

0.33  (±0.08) 

0.37 (±0.14) 

Unit: cm 

… of daily solutions – without Helmert transformation 
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SLR station repeatability 

ESA 

ALL 

… of weekly solutions 

Mean RMS (STD) 

1.49  (±0.64) 

1.00 (±0.24) 

2.24  (±0.78) 

1.08 (±0.19) 

Unit: cm 

1.26  (±0.58) 

1.20 (±0.30) 
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Questions for future SLR tracking 

Increasing number of Satellites with SLR reflectors 
Ø  How to optimise SLR tracking? 

Ø  Number and distribution of normal points per passage? 

Ø  How many normal point per orbit are required?  
Ø  Geographical distribution of normal points? 
Ø  Which satellites should be tracked? 
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Announcement 

Contact: Werner.Enderle@esa.int 

ESA/ESOC is organising a dedicated POD conference at ESOC, 
Darmstadt, Germany in May 2015 (TBC). Details will be 
announced in June 2014. The POD conference will cover all 
areas of POD, including: 

•  Constellations and orbits 

 GNSS, LEO, MEO, GTO, GEO 

•  Techniques 
 GNSS, Satellite Laser Ranging, Doris, Radar Altimetry 

•  Algorithms and models 
 Force models, Data processing, Optimisation, …  

•  Hardware and Processing concepts 
 Onboard Receivers, Real Time, Batch processing … 

•  Interaction between different POD stake holders 
 Service providers, System providers, Science community, End Users,…    

 
 
 


