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INTRODUCTION

Within the frame of Clearvision project, ATR’s design office requested the ATR Training Center
to make available a simulator to be used in complement of aircraft prototype for development 
and certification campaign. 

In accordance with regulation, ATR took the opportunity to use FFS Level-D training 
simulation platform to comply with their needs.

Using Clearvision project as a support, this presentation illustrates how the FFS simulator can 
be used as a powerful tool to support aircraft development.



I – CLEARVISION, WHAT IS IT ?
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I - CLEARVISION WHAT IT IS ?

Clearvision Description :

Aim of the option : Reduce approach minimums 

How : installation of

• Head Mounted Display (HMD) skylens

• Enhanced vision system (EVS) using Multi-spectral camera on aircraft’s radome

• A Synthetic Vision System (SVS)

• A Combined Vision System (CVS = EVS + SVS)



II – EXPRESSION OF NEEDS
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II- EXPRESSION OF NEEDS ?

Needs were expressed by Design office to perform on the device
- Human Factor evaluation
- Safety assessment

A Technical Note was sent to ATC  including

- Malfunction list
- FFS time provision
- Preliminary electrical and mechanical aircraft drawings (R00)

Based on this request, ATC made the choice of the device :

- Rehost or Real Avionic ?
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AIRCRAFT AVIONIC OR REHOSTED AVIONIC?

Real 
Avionic

Rehosted
avionic

Representativity of certified aircraft ++

Training flexibility - ++

Spares parts availability ++ -

Cost - +

Capacity to compose with A/C EIS constraints ++ - -

Development flexibility ++ - -

Certification potential ++ +

Representativity of Prototype aircraft ++ - -

Training 
Center
concern

OEM 
concern

Real Avionic Rehosted Avionic



III – IMPLEMENTATION / CONSTRAINTS
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III - IMPLEMENTATION

Based on this analysis, ATC choose to use the FFS FR-125 located in Toulouse then:

- Requested authorisation from FSTD DGAC for using a training simulator for development purpose
- Associated process was provided to ensure no impacts on training session

- Launched a « Clearvision FFS project » within ATR Training Center
- Budget, scheduling, specification, procurement, installation, validation, …

- Feeded with:
- Preliminary drawings
- Prototype parts
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III - CONSTRAINTS

• Within an operational context that imposed to 

- Manage the development and the training in parallel
- Dedicated S/W load
- Dedicated visual load
- Application of specific procedures for the H/W and S/W conversion change

- Handle 2 different avionic standards (STD2.1 and dev. STD3)
- Provision of several spare parts already loaded

- Minimise the time required for the conversion
- Created set of already configured elements to optimise the swap

- Warrant the conformity of the simulator for the training
- Pilot Evaluation 
- QTG



IV – ARCHITECTURE
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AIRCRAFT INTEGRATION ARCHITECTURE
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SIMULATOR INTEGRATION ARCHITECTURE
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INTEGRATION OF CONTROL PANEL + NIGHT VISION CAMERA
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INTEGRATION OF PARTIAL BULKHEAD
Storage box and F2C connector in simulated area
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IOS REPEATER
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DEMO IOS REPEATER
CAT I approach



III – REGULATION BASIS
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REGULATION BASIS

Certification 
Specifications (Soft Law)

AMC & GM (Soft Law)

Regulation (Hard Law)

BASIC 
REGULATION

INITIAL 
AIRWORTHINESS

Part 21

CS-25

Additional
airworthiness Spec.

Continuing
Airworthiness AIRCREW

CS-FSTD(A) CS-FSTD(H)

...
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REGULATION BASIS
Extract of Part-21 AMC 21.A.20(b) 

It has to be noticed that Simulation includes but is not limited to FFS Level-D

AMC 21.a.20(b) : Compliance with the type-certification basis, operational suitability data certification basis and environmental protection 
requirements
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CG-0582 : SIMULATOR TEST PROCESS (MC8)

Production within ATR of a document called Simulator Test Process 
(MC8) referenced CG-0582, Review and validated by EASA
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CG-0582 : SIMULATOR TEST PROCESS (MC8)

Certification 
program Draft

Specialist & Flight test

Define and agree MC6

Specialist & Flight test

Define and agree MC8

Specialist & Flight test

Prepare Certification 
Flight Test Program 

(CFTP)

Specialist & Flight test

Prepare Simulator 
Test Program

Agreed CFTP

Agreed Simulator Test 
Program

Flight Tests

Simulator Tests

Specialist & Flight test

Prepare Flight Test 
Report

Specialist & Flight test

Prepare Simulator 
Test Report

SCE métier,
CVE métier & CVE 
Flight Tests
Sent to EASA for 
information

Release of signed
Certification Flight 

Test Report

Release of Simulator 
Test Report

SCE métier,
CVE métier & CVE 
Flight Tests
Sent to EASA for 
information

• FlightTest Order
• Test Specimen Statement

of Conformity signed

• Simulator Test Order
• Statement of Conformity

of Simulator Configuration

CG 0042 – Certification Flight Test Program

CG 0582 – Simulator Test Process

Specialist / Flight Test 
/ ATC / EASA

Specialist / Flight Test  
/ EASA
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FFS – A very powerful tool for 
certification AND development
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FFS AND FTI � MANY SIMILARITIES

FTI FFS

DU repeater 5 3

Wide field cockpit camera Yes Yes

Clervision video Yes Yes

Live monitoring of 
parameters

Yes Yes

Recording parameters Yes Yes

Refresh rate adjustable Yes Yes
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CAMERA

Rajouter camera ambiance simu
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PARAMETERS LIVE MONITORING

• Maintenance page allows live monitoring of most 
common A/C parameters in live on IOS

• If necessary, other internal or deported tool allow 
to monitor in live almost all internal parameters, 
from
Simulated ones like GPS/IRS/ADC but also all  
aerodynamic labels � FULL STALL application

To Real A/C Systems ones (CAC, MCDU…etc)
• A429 buses
• AFDX
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MALFUNCTION
Malfunctions

Malfunction capacity
• Some failure case can be extremely difficult 

to generate in Flight

• Most of the time, failure cases testable in 
flight are « ON/OFF » kind

• System failure pulling CB
• Engine flame-out using fuel shut off valve

• FFS allows injection of complex failures , 
that can be specifically coded for 
Development / Certification purpose

• Definition of range / rate / … etc
• Activation threshold manageable 

extremely precisely
• Easily tunable in live

Extract of RNP-AR failure test program, used as MoC 6 & MoC 8
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CONCLUSION

Not as performant as dedicated development simulator with full real equipments but
- Very good as intermediate tool for design office
- Very accurate for Human Factor and safety assessment
- Enforce relationship between the training and the engineering with exchanges in both directions
- Training involved into the development since the beginning

From training point of view, a very good way to integrate / evaluate / tune equipment with all specialists 
involved
- Better technical understanding of the system and its interactions with simulation software
- Ease production of Crew training program
- Ease FSTD qualification quickly after A/C certification allowing crew training before EIS
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