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INTRODUCTION TO CPOD SERVICE
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SENTINEL-3 POD MODELLING
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Earth / Ocean pole tides
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PERFORMANCE

RESTITUTED ORBIT EPEHEMRIS (NRT) - POD
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RESTITUTED ORBIT EPEHEMRIS (NRT) - MAR Service \\ \=€Sa
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PERFORMANCE

CPOD MEDIUM ORBIT EPEHEMRIS (MOE)

Radial differences CPOD MOE vs. COMB
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PERFORMANCE

CNES MEDIUM ORBIT EPEHEMRIS (MDO)

Radial differences CNES MDO vs. COMB
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PERFORMANCE

CNES PRECISE ORBIT EPHEMERIS (POE)

Radial differences CNES POE vs. COMB
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Radial differences TUDR vs. COMB
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HS3A ES3B

2.5

15

cm

0.58 0.49

05 034 024 029 029 .
. mm EH []

1-sigma (68%) 2-sigma (95%) 3-sigma (99.7%)

m  Generated by TU Delft for QC purposes
® @ 18 - 20h of next day
m Makes use of Integer Ambiguity Resolution

PosiTiv



PERFORMANCE

SUMMARY OF RADIAL ERRORS

Sentinel-3A radial errors at 1, 2, 3-sigma
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mROF mMOF mMDO mCPODPOE mCNESPOE mTUDR
40

35 32.5
30
25 215

15 12.6 12.4

9795
10 7.5 7.8

5.0 57 49
5 I 2.8 41 2.4 2.9 I
; ™ [

1-sigma (68%) 2-sigma (95%) 3-sigma (99.7%)

Page 17 © 2022 GMV Property - All rights reserved == 722 GV



R ——EEELLm—————————.

NEXT STEPS

© 2022 GMV Property - All rights reserved Page 18 gw



NEXT STEPS SO e

\\\\\k

ITRF 20 Service \\ esa

= WHAT: New realization of the International Terrestrial Reference Frame (ITRF). Impacts:
» IGS: New mean pole model
» IGS: New GNSS PCO/PCV (ANTEX); Galileo fixed
» 1GS: New GNSS orbits, clocks and biases; long filenames
» IGS: New EOPs / ERPs (finals2000A.data)?
» ILRS: New SLR station’s coordinates
» IDS: New DORIS station’s coordinates ’
» CPOD: New Sentinels PCV map (ANTEX)
» CPOD/EGP: New GNSS orbits and clocks

= WHEN: 27/11/2022

ITRHF2(20 Stes

a
#VLBI oSLA «GNSS ODORIS

= WHY: Periodic realization of ITRF: 94, 96, 97, 2000, 05, 08, 14, 20

= IMPACT:

» Careful orchestration to use ITRF products on NRT / STC / NTC
» Need of reprocessing?

o, =
Sentinel-3 POD Service - Performance of products Page 19 © 2022 GMV Property - Al rights reserved S fuoert Q’W

AlUB



NEXT STEPS 56 Crmms

\\\\\\L
fOC"SPOD Service \\ esa
m WHAT: substitution of NAPEOS with focusPOD, a new GMV’'s POD SW
»  Written from scratch in C++ / Python
» Designed as a library
» Developed to keep same performance (accuracy & timeliness) Satellite "”f;fﬁff"ﬂ fwuﬁgﬂn:‘sstjﬂﬂﬂ
. 5-3A (GPS) 5.4 mm 4.7 mm
- WHEN 31/12/2022 S-6A (GAL) 9.0 mm 5.8 mm
= WHY: E o et
» Required by the CPOD#3 ITT (no more ESA’s CFIs) g
» To enhance performance (timeliness, accuracy, manoeuvres) =
» Develop service/micro-service architectures g 0005 - p ARl ; . f \ M
» Future developments (raw & network processing, etc.) s = s = == - = 1658
t-t0 (min)
n IM PACT: Generation.tisr:jlii]:jBCPOD ROE E 0.04 - : E;E;E:%)S)g:a:z);\s:cg%lgﬁ
~ Transparent to final users v P
» Validation period: Nov+Dec 2022 5

Minutes
Nos o o®
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USE OF COST'G Service \\ esa

= WHAT: International Combination Service for Time-variable Gravity Fields (COST-G)
> https://cost-g.org/
» See next presentation (Copernicus Sentinel-3 POD with COST-G)

= WHEN: First half of 2023 (To be agreed by CPOD QWG)

= WHY: To improve the accuracy and stability of products

= IMPACT:
» Better accuracy and stability of orbital products
» To update the geopotential quarterly
» Dependency with COST-G

Combination Service for Time-variable Gravity Fields

4#7 m
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IAR in STC / NRT Service \\ esa

= WHAT: Integer Ambiguity Resolution in shorter timeliness
» Use GNSS biases from EGP on STC/NRT POD
> Enhance robustness of STC/NRT POD
» Exhaustive experimentation to confirm expected results

= WHEN: First half of 2023; first in STC, then in NRT
= WHY: To improve the accuracy and stability of products

= IMPACT: Better accuracy and stability of STC / NRT products

Radial differences CPOD ROE vs. COMB S C
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REDESIGN OF CPOD SERVICE Service \\ esa

= WHAT:

» To enhance the use of DBs to archive processing metrics, QC, monitoring.
» To orchestrate processing using a modern service or micro-service architecture.

Input/Output files
- WHEN: 2023 . |N E:T:;w;érﬁ?ata (e.g. EOPs, solmag)
Parameters / mission data
L
» WHY: =
~ To optimize the hardware infrastructure Trigger executions based on:
i i i — - Pre-defined scheduler
» To improve the timeliness of products - Q " Evente (eheck porame.) eeees
» To develop new products based on data —
IUI | &) Grafana

= IMPACT:
» Better timeliness of products
» Better quality control
» More data to exploit

Monitoring

Correlations
Quality Control
Root cause analysis

files

Sentinel-3 POD Service - Performance of products Page 23 © 2022 GMV Property - Al rights reserved %2 fupen Q’W



R ——EEELLm—————————.

CONCLUSIONS

© 2022 GMV Property - All rights reserved Page 24 gw
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= Mature service: +8 years of continuous operations
= Significant improvement of accuracy and timeliness with respect to original requirements

= Big changes in the following month / year: ITRF20, focusPOD, COST-G, IAR, DBs & Services

o, =
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