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CHEOPS space mission

CHEOPS = Characterising Exoplanet Satellite
ESA small-class mission led by Switzerland

European consortium
Space-based mission

Sun-synchronous Low-Earth (700 km) orbit
High-precision follow-up photometry

Extra-solar planets
Stellar activity
Solar system bodies
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Launched on 18 December 2019
from Kourou, French Guiana,

aboard a Soyuz launch vehicle

2



Adrien
DELINE

GROUND  SEGMENT
Ground Segment

2 main sites
Mission Operations Center (MOC)

INTA-CEIT, Torrejón, 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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SOC

Caption (to be completed): Red arrows: Flow of data, from raw TM and housekeeping to processed data products. Grey arrows: Files used for the 
mission planning provided by MOC (predicted orbit, G/S contacts, reports on TC quality). Orange arrows: Files generated by the mission planning at SOC 
(AP and star map files). Purple arrows: ORs. Black arrows: Other files internally generated and exchanged between machines (observation requests, visit 
status reports, upcoming visits files, star catalogues, MPS_PRE_visit files).

MOC Observers

SSDC - ASI
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Mission 
Planning
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(3.1)

(5.4)

(5.6)

Proposal Handling Tool - Phase 2 -
Back-end: MariaDB server

Apache web server: CentOS, OpenSSL, PHP
Front-end: WordPress

Archive
Server: pre-existing solution by Deimos Engenharia

Web interface: WordPress

Mission Planning System
Maintained by: Deimos Engenharia

Client-server architecture
Java code

Visit generation
Schedule solving

AP creation

OR creationData archiving
Data access
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Pre-Pass
• TC Creation
• Flyplan Task Scheduling

Pass

• Pass Preparation and Execution
• Satellite Health Checks
• Automatic Commanding

Post-
Pass

• TM Processing
• TM Ingestion and Delivery to SOC
• TC/TM Reports
• Pass Summary PDF

Old Fig. 5

* pass = contact with the spacecraft

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)

Mission Control System (SCOS-200, ESA)

TC uplink | TM downlink
1. Telecommands uplink
2. Real-time telemetry downlink

(housekeeping data)
3. Recorded telemetry downlink

(science and housekeeping data)

Monitoring satellite
high-level status

Orbit prediction
Twice per day (morning/evening)

1. Doppler measurement à radial velocity
2. Estimation of S/C position and velocity

(6 weeks in the future)
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)

4 to 6 contacts per day

solar/geomagnetic activity
Earth orientation
geopotential
atmosphere
…

Science and housekeeping data to SOC
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Mirror
archive

~ 3.8 TB in store
~ 32 GB / month

Time

Fl
ux

Report

Quick Look Pass Report: pass
PS22032006, visit

PR100002_TG017205

Mar 20, 2022
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Reference paper:
CHEOPS ground segment (Heitzmann et al. 2026)

Other CHEOPS papers:
The CHEOPS mission (Benz et al. 2021)
Ground-based calibration (Deline et al. 2020)
The CHEOPS simulator (Futyan et al. 2020)
CHEOPS in-flight performance (Fortier et al. 2024)

Contact: adrien.deline@unige.ch

CHEOPS
• Space-based mission
• European consortium

Ground segment
• Highly-automated systems
• 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

Thank you

for your attention!
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