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Agenda

* Benefits of generic unit models
* Aims of project

 Project structure

e The output of the project

» Overview of model for each unit
 Demo of gyro model

e Conclusion
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Benefits of Generic Unit Models

e To spacecraft customers/agencies & AOCS primes:
- Shared models re-used over several projects
- Validated models
- i.e. reduction of cost and risk
 To AOCS unit suppliers:
- Standardised frame for mathematical models
e To AOCS software, validation and test providers:

- Reduction of learning time
- Less adaptation needed if re-used models

Generic development recommended by ADCSS in 2007 -
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Aims of Project

[ Applicability ]

AOCS
Providers

Generic
: models I".
Lifecycle J |
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* Develop prototype generic
unit models for:

» Gyroscope
e Star tracker
* Reaction wheel

e Focus on functional core to
be generic

e VValidate:

* Models against real
hardware

 Model usage on range of te
benches

 Make availa Industry
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Project Structure (i)

* Project team

1) Generic Guidelines

WS 3) Model Design & Development

(Prime Contractor)

| 5) Promotion & Maintenance Policy

TAS-F Astrium-F 2) Model Specification

(Subcontractor) (Subcontractor) . :
4) Model Validation

TAS-I| Sodern selex Sligieliolc Astrium

Galileo Engineering

(Consultant) ] | (Consultant) (Consultant)

(Subcontractor) (Consultant)

Rockwell
Collins
(Consultant)

SEA
(Consultant)
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What software will be provided?

= ]
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e Star Tracker
« FOG gyro & MEMSs gyro

* C Models (autocoded from Simulink)

e Parameter Files

 Validated tunings for two units for each model

» Acceptance Test Code
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What documents will be provided to users?

e User Manual

* Detailed Design Report

* Requirement Specification
e Acceptance Test Report
 Validation Plan

 Validation Test Report
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Overview of the models for each unit
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Reaction Wheel
Wheel

TORQUE CMD

P electronics

Generation of
Viscous Coefficient
Instability

e

MOTOR TORQUE

State
Derivative

NET TORQUE

Dynamic Equation &
Rate Integration

TRUE RWU RATE

Angle Integration &
Tachometer

S

TACHO OUTPUT
TRUE ANGLE INC

Static &
Dynamic Imbalance

TORQUE DYNAMIC IMBALANCE
FORCE STATIC IMBALANCE
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Star Tracker

D

ATTITUDE
VELOCITY
SUN & EARTH DIRECTIONS
TEMPERATURE

Star ID Module (OH1):

* Stars in FoV
* Relativistic Aberration
* Optical Distortion
*OH Status

Detector Module (OH1):

* Photonic Noise
* Straylight Occurences
* Electronic & Centroid Errors
* Blurring Effect

Data Fusion :

* Stars Selection
* Relativistic Aberration
* Quaternion Computation

Time Delay &
Simplified State Machine

ATTITUDE
QUALITY INDEX
OH STATUS
ATTITUDE MEAS PER HEAD
ID & NUMBER OF STARS TRACKED
DATATION OF DATA
NORMALISATION FLAG

,
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Gyro

Mode\GYR_FOG.mdl

5
ThalesAIema

=Space

\)) Tessella  ©astrium

ggggggggggggggggggg



Conclusions

» Generic models will be available early 2012
» Successful development will bring many benefits to the
European space industry:
» Cost savings associated with re-use
e Confidence in models

e Standardization
Contacts:

matthew.pigg@tessella.com, dave.dungate@tessella.com

benedicte.qgirouart@esa.int

See also: ADCSS 2010 Presentation & GNC 2011 Presentation & Paper
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