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Consolidated Prediction Format (CPF) – is information on the quality provided?



Consolidated Prediction Format (CPF)

Header type 3 Expected accuracy

1-2 A2 Record Type(="H3")

4-8 I5 Along-track run-off after 0 hours (meters)

10-14 I5 Cross-track run-off after 0 hours (meters)

16-20 I5 Radial run-off after 0 hours (meters)

22-26 I5 Along-track run-off after 6 hours (meters)

28-32 I5 Cross-track run-off after 6 hours (meters)

34-38 I5 Radial run-off after 6 hours (meters)

40-44 I5 Along-track run-off after 24 hours (meters)

46-50 I5 Cross-track run-off after 24 hours (meters)

52-56 I5 Radial run-off after 24 hours (meters)

3.Estimated accuracy

These records give an estimate of the expected accuracy 

(peak-to-peak) at certain points during the day. This will be 

based on the experience of the prediction provider. The 

intention is to use this information to suggest or automatically 

set a station's range gate. This will be especially valuable to 

automated stations so that excessive time is not spent in 

searching for an optimal range gate and tracking settings.

CPF allows for informing about the quality of predictions. Is it really used?



Consolidated Prediction Format (CPF) – is information on the quality provided?



Services dedicated to assessment of the orbit predictions: 

http://slr.gfz-potsdam.de:5000/tb/v1

http://slr.gfz-potsdam.de:5000/tb/v1


Services dedicated to assessment of the orbit predictions

http://sgf.rgo.ac.uk/qualityc/cpf_qc_resids.html

http://sgf.rgo.ac.uk/qualityc/cpf_qc_resids.html


http://sgf.rgo.ac.uk/forumNESC/

http://sgf.rgo.ac.uk/forumNESC/


Metodology

Scheme of multi-source

data processing

Predicted orbits (CPF)

Based on satellite state vector, not updated

empirical parameters and physical models

Precise orbits (SP3) of:

1. Geodetic satellites

Determined on the basis of SLR observations

2. Navigation satellites

Determined on the basis of real multi-GNSS

observations collected by MGEX station network

3. Research satellites

Determined on the basis of real-time GPS 

observations collected by GRACE and SWARM 

satellites



Quality of the orbit predictions – reference for the comparison

Geodetic: SLR solutions
GNSS: precice final IGS 

MGEX orbits

LEO: GPS kinematic

orbits



Quality of the orbit predictions – LAGEOS-1

January 2018                March 2018                     April 2018                     June 2018                   August 2018  

JAX - Japanese 

Aerospace 

Exploration Agency, 

SGF – NERC 

Space Geodesy 

Facility, 

HTS – Former

NASA GSFC SLR 

Mission Contractor



Quality of the orbit predictions – Etalon-1

January 2018           February 2018           March 2018              April 2018               May 2018



Quality of the orbit predictions – Starlette

July-August



Quality of the orbit predictions – Galileo

ESA: RMS 3D= 1.04 m Galileo: RMS 3D= 150.71 m



Quality of the orbit predictions – Galileo

January    February March       April May January    February March       April May

GAL - Galileo Control Centre, ESA - European Space Operations Centre



Quality of the orbit predictions – GLONASS

ner cod ner cod ner cod ner cod ner cod

1-7 january 5-11 february 12-18 march 16-22 april 15-21 may

2018

RMS 3D 276.4 0.6 276.6 0.5 276.4 0.5 276.4 0.7 278.1 0.8

STD 3D 137.8 0.5 137.9 0.5 137.9 0.4 138.3 0.6 137.6 0.6
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NER - NERC Space Geodesy Facility, COD - Center for Orbit Determination in Europe



Quality of the orbit predictions – GRACE

GRACE-A: GFZ predictions (2009)

Minimum of solar activity

GRACE-A: GFZ predictions (2014)

High solar activity



Quality of the orbit predictions – SWARM

SWARM-B: ESA predictions (2015) SWARM-B: ESA predictions (2016)



Best prediction centers & 3D Quality of predicted orbits

Satellite Prediction Centers
RMS 3D

[m]

STD 3D

[m]

Etalon1

SGF (or JAX)

1.1 0.8

LAGEOS1 0.4 0.3

LAGEOS2 0.5 0.4

Larets MCC (or SGF) 95.3 60.4

Starlette
SGF

6.2 4.0

Stella 25.7 17.6

Galileo103
ESA/COD

2.0 0.9

Galileo201 1.2 0.9

GLONASS COD 0.6 0.5

BeiDou-i3
SHA1

64.6 53.3

BeiDou-M3 71.3 48.0

QZS-1 QSS1 110.0 100.1

GRACE-A GFZ1 832.82 229.82

Swarm-B
ESA1

1109.92 813.22

Swarm-C 2879.82 2095.72

1 For these satellites, the prediction files are published only by one center.
2 For the year with reduced solar activity.

Geodetic

satellites:

Accuracy

of 0.3-100m

Galileo and 

GLONASS:

0.5-2.0 m (!)

BeiDou and 

QZSS:

50-100 m

LEO:

frequent

updates needed



Thank you for your attention

krzysztof.sosnica@upwr.edu.pl


