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‘CHEOPS CHEOPS space mission

GROUND SEGMENT

® CHEOPS = Characterising Exoplanet Satellite

® ESA small-class mission led by Switzerland Gesa
® =il I =B
® Space-based mission &
® <
® High-precision follow-up photometry
®

Launched on 18 December 2019
from Kourou, French Guiana,
aboard a Soyuz launch vehicle
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(CHEOPS Ground Segment

GROUND SEGMENT

® 2 main sites

® Mission Operations Center (MOC)
® INTA-CEIT, Torrejon, Spain (near Madrid)
® Responsibilities:
® telecommunication with the spacecraft
® satellite status monitoring

® orbit determination and control
@ attitude monitoring

® Science Operations Center (SOC)
® Observatory of Geneva, Versoix, Switzerland (near Geneva)
® Runs on with limited resources (compared to Agency standards)
@ Bridge between Science and Mission Operations
® Responsibilities:
® handling observer requests

® planning the sequence of scientific activities to be executed on board
® processing, distribution and archiving of the data
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(CHEOPS Ground Segment

GROUND SEGMENT
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(EH EOPS SOC infrastructure

GROUND SEGMENT
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‘CHEOPS

GROUND SEGMENT

SOC infrastructurem

Mission Planning System |

Maintained by: Deimos Engenharia — o E
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Apache web server: CentOS, OpenSSL, PHP
Front-end: WordPress
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(CHEOPS Uplink/Downlink activities

GROUND SEGMENT
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CHEOPS Uplink/Downlink activities

GROUND SEGMENT

Activity Plan processing
Conversion of AP into telecommands (TCs)
1. Operational constraints check
(attitude, slews, pointing restrictions, ...)
2. Telecommands conversion
3. Pass assignment

) (pass time, durations, ...)
. Flight Dynamics System (Focus suite, GMV)
e TC Creation Mission Control System (SCOS-200, ESA)
e Flyplan Task Scheduling
J
~ TC uplink | TM downlink

e Pass Preparation and Execution 1. Telecommands uplink

. —p 2. Real-time telemetry downlink
e Satellite Health Checks (housekeeping data)
e Automatic Commanding 3. Recorded telemetry downlink
J (science and housekeeping data)
~N

e TM Processing
® TM Ingestion and Delivery to SOC
e TC/TM Reports
e Pass Summary PDF )

Orbit prediction

solar/geomagnetic activity

- ; 1. Doppler measurement - radial velocity Earth orientation
* pass = contact with the spacecraft .
P P 2. Estimation of S/C position and veloCity 3 geopotential
(6 weeks in the future) atmosphere

3. List of potential contact in the coming 5 weeks
4. Ground station planner generates conflict-free

solution (incl. all other missions)
5. Predicted orbit and contacts (sent to SOC)
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(CHEOPS Data processing chain

GROUND SEGMENT
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[CHEOPS

" GROUND SEGMENT

Data processing chain

T™M, AUX =

Image calibration
Image correction

Telemetry

Aperture photometry

~ 3.8 TB in store
~ 32 GB/ month
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/ Pass report
Technical quality
Spacecraft pointing
Source detection
Science images

KHK parameters
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(E HEOPS we ot Key takeaways

"GROUND SEGMENT

()]

* Space-based mission
* European consortium

______ Ground segment

-‘,’:Data * Highly-automated systems

T e + 2 main sites

* MOC (Spain)
- telecommunication with spacecraft
- orbit determination and control

* SOC (Switzerland)
- science-operations bridge

- planning and data processing
- runs on with limited resources

» TM processing
***  Orbit prediction

Reference paper:
CHEOPS ground segment (Heitzmann et al. 2026)

Contact: adrien.deline@unige.ch ]
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