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• Aims of project

• Project structure

• Key areas to focus on

• Preliminary guidelines (subset)

• Summary
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Identification of need – Why are we doing this project?

Aims of project – What are the key objectives of the project?

Project structure – How are we trying to achieve those objectives?

Key areas to focus on – What aspects do we need to consider to ensure the models achieves the aims? 

Preliminary guidelines – Discuss some of the key areas and present our conclusions to date



Identification of Need
• Cost saving from re-use:

• Already occurring across life-cycle and missions
• Not yet across providers

• Unit models often developed in-house - problems with models supplied 
by external entities:

• Visibility of the supplied code
• IP issues
• Interfacing 
• Run time
• Level of fidelity
• Validation

• Generic development recommended by ADCSS in 
2007
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- Reduced AOCS V&V effort.

- AOCS providers working to re-use models across projects and across the mission lifecycles. Until now, no attempt to re-use across providers.



Visibility of the supplied code – may be compiled, potentially to protect the supplier IPR.



The generic development of such Building Blocks has been recommended by the ESA avionics workshop ADCSS in 2007. 







Aims of Project

• Develop prototype generic 
unit models for:

• Gyroscope
• Star tracker
• Reaction wheel

• Validate:
• Models against real 

hardware
• Model usage on range of test 

benches

• Make available to industry

Applicability

AOCS 
Providers

MissionsLifecycle

Generic 
models
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Implication of lifecycle:

Different AOCS simulators, benches. Non-real time and real time. Benches including hardware.



Implication of missions:

Different unit manufacturers. Avoid features that are unit specific.



Implications of AOCS providers:

Different requirements for use, need to ensure these are captured before developing the sensors.



Intention is to develop more models in the future.







Project Structure (i)

• Project team
Tessella

(Prime Contractor)

TAS-F
(Subcontractor)

Astrium-F
(Subcontractor)

TAS-I
(Subcontractor)

Sodern
(Consultant)

Selex
Galileo

(Consultant)

Bradford
Engineering
(Consultant)

Astrium
(Consultant)

Rockwell
Collins

(Consultant)

SEA
(Consultant)
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Project structure – how are we going to the achieve the aims of this project.

Explain roles and experience of team, including unit providers role. 

Explain why the team is selected and structured like this and how it meets needs of the project.









Project Structure (ii)

• Industry input 
• Round table event 3rd November

• Project phases:
• Guidelines
• Specs

• Development & verification

• Validation

• Promotion & maintenance policy
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Key requirements to ensure models are used enthusiastically across industry. The project is set up to maximise input from industry to ensure industries needs are met.



A work package is dedicated to ensuring needs of industry are met. Link to previous slide.



Explain guidelines and mention that is the current phase of the project.

http://go2.wordpress.com/?id=725X1342&site=icoblog.wordpress.com&url=http%3A%2F%2Ficoblog.files.wordpress.com%2F2010%2F03%2Fcollaborate.jpg&sref=http%3A%2F%2Ficoblog.wordpress.com%2F2010%2F03%2F09%2Fstudent-collaboration-online-classroom%2F


Key areas to focus on
• Architecture
• Re-usability
• Tuneability
• Configurability
• Run time
• Fidelity
• Interface 
• Format & language
• Validation
• Model parameter handling
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Phrase in terms of requirements for use.



Typical Use of Unit Simulation Models

Real Time Avionics 
Test Bench

Matlab/Simulink Offline Simulation 
Environment

Phase A Phase B Phase C/D Phase E

Software Validation 
Facility

Training, 
Operation and 
Maintenance 

Simulator

Functional Validation 
Bench
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State that this is a composite of AOCS providers.



Edges between phases are deliberately blurred to reflect how environments are split between project phases.



Phase A: Number of simplified sims, focussing on key performance aspects & design trade-offs.

Phase B: Comprehensive sim campaign aimed at demonstrating requirements will be satisfied.

Phase C/D: Verify algos and tuning, verify the AOCS software implementation and finally the whole AOCS subsystem.

Phase E: Support development of operation procedures, train the operators, rehearse operations, plan the mission.





Architectural Requirements & 
Scope of Generic Models
• Driven by architecture to support different environments

• Assess potential for genericity and ease of reuse of elements of models

Simulated 
Coupler 
layer

Service layer 

Function layer

Physical interface

State Machine
Communication protocol
Synchronisation
Power behaviour
Thermal behaviour

Function

Model layer Equipment element

Physical 
Coupler 
layer

Potential for reuse on other 
environments

Potential for generic tuneable 
model

Specific functionality either to unit 
or environment

Not reused in other environments
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Review of TAS and AST approach has revealed a fundamentally common approach to model architecture.



Explain layering supports requirements of different test environments.



Explain the layers.



Explain why the model will focus on the functional core.





Model Validation

• Two aspects:
• Representative of real units

• Ability to use on multiple environments

• Approach:
• Tune models

• Build appropriate open loop test harness 
environments

• Plan, define and execute tests

• Validate against real unit or hi-fidelity simulated 
data

• Validation against 2 examples of each unit

• Validation of operation on real-time environment 
architecture
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Ability to run on multiple environments:

Shows models are compatible with:

Real time performance considering latency, scheduling and CPU load.

Structure and interfaces of different environments.



Summary

• Identification of need
• Aims & how project is structured to meet them
• Areas to focus on

• Round table event: 9:00-12:00 Wednesday 3rd Nov, Ba024 

• Contacts: 
• matthew.pigg@tessella.com
• dave.dungate@tessella.com
• benedicte.girouart@esa.int
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