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Motivation for the ESA ITT

• SAVOIR / Building blocks logic in the frame of the AOCS V&V cycle

• AOCS HW simulation models
• For all ESA-member states companies
• Generic models ensured as far as possible (multi-unit, multi-

benches, multi-users)
• Direct use for Engineering & Functional AOCS simulators
• Portable on SW and Avionics benches
• Re-use to lower risk and cost and to allow shared and flexible 

use



Scope and choices of the Study

• Scope
• prototype several AOCS units simulation models to be used for 

AOCS validation up to Avionics testbench
• design according to users needs
• validate against real HW behaviour and performance
• maintain genericity as far as possible

• Choices
• AOCS sensor/actuator: Star tracker, Gyro and Reaction Wheel
• Number of real HW units per type of AOCS sensor/actuator: 2
• Simulation models for direct use in Engineering/Functional 

AOCS simulators
• Compatible with Real Time benches (SW and Avionics) –with 

extra layers to be introduced-
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Study results / Guidelines

1. Targeted use of generic 
models – necessitated careful 
capture of guidelines for 
development

2. Key areas of focus driving 
guidelines:

• Architecture
• Re-usability
• Tuneability
• Configurability
• Run time

• Fidelity
• Interface 
• Format & language
• Validation
• Model parameter handling



Study results / 3 Models for 6 Units

1. Models developed for reaction wheel, gyroscope and star tracker
2. Detailed specifications for implementation prepared by TAS (STR), 

Astrium (RWL,GYR) with support from unit suppliers.
3. Models validated against 2 examples of each unit, and for real time 

operation on benches
4. Final product for the AOCS community:

a. Simulink Models
– Reaction wheel
– Star Tracker
– FOG gyro & MEMs gyro

b. C Models (autocoded from Simulink)
c. Parameter Files 
d. Validated tunings for two units for each model
e. Acceptance Test Code
f. Comprehensive documentation



Study results / Main Simulation Model 
Features - Gyro

Single axis FOG Architecture 
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Study results / Main Simulation Model 
Features - Gyro

Gyro model modules



Study results / Main Simulation 
Model Features - Reaction Wheel
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Study results / Main Simulation 
Model Features - Reaction Wheel

Reaction Wheel model modules



Study results / Main Simulation 
Model Features - Star Tracker
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Study results / Main Simulation 
Model Features - Star Tracker

Star tracker model modules



Study results /Expected status at 
completion

1. Guidelines completed for development to 
meet generic need

2. All models verified against specifications

3. Validated tunings for 2 examples of GYR, 
STR and RWL, against real unit or hi-
fidelity simulated data

4. Models validated for use on real-time 
benches

5. Availability of models and associated 
collateral to the AOCS community



Schedule

• Model Acceptance Review (study team + ESA)
November 2012

• Final presentation and Final report (ESTEC – open meeting)
December 2012

• Models maintenance and gathering of improvements & 
suggestions

until June 2013



Distribution and maintenance

• AOCS community (ESA member states): AOCS primes, AOCS HW 
suppliers, Avionics benches suppliers,…

• User license to be granted by ESA (free)

• Six-month maintenance period (exp. Until June 2012)

• Feedback from users are very welcome

• User workshop at the end of the six-month maintenance period (TBC)



Future steps

• Improvement/enhancement of existing prototype models

• Enlarge the unit selection in the library
• other gyros / star trackers / reaction wheels units
• other types of units: GPS, sun sensors, magnetometers, 

magnetotorquers,…

• Design of the extra layers for use on Avionics benches

• Distribution



Meet us at ESTEC

Demos and Q&As on the AOCS Unit 
Simulation Models

Wednesday 24th Oct. from 8:30 until lunchtime
with Tim Pattenden (Tessella Ltd)

Bernard Polle (Astrium SAS)
Bénédicte Girouart (ESA/ESTEC)

Open meeting in Meeting Room Df006
(ESTEC main building, main corridor ground floor)



Q&As

THANK YOU FOR YOUR ATTENTION

Any (other) question, please send us an e-mail:
Tessella Ltd : 

david.dungate@tessella.com
timothy.pattenden@tessella.com

ESA/ESTEC : 
benedicte.girouart@esa.int


