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INTRODUCTION 

AIRBUS has made Flight Data Analysis a strategic objective in 
its effort to promote Flight Safety.  
 
The AIRBUS approach consists in enhancing the safety of flight 
operations by supporting all our operators to be able to 
achieve a high level of Flight Data Analysis. 
 
 The Full Method:   Recording 
      Downloading 
      Processing 
      Analysis 
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HISTORY 

   
 

  World War II: 
 
 
 
 

US National Advisory Committee for Aeronautics (NACA) 
installed recorders in fighters, bombers and transport 
aircraft to collect indicated airspeed and load factor data in 
order to improve structural design 
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HISTORY 

 

 

 

In the 60’s: 
 
 

 
Regulatory authorities mandated the fitting of Flight Data 
Recorders (FDR) into large commercial aircraft for accident 
investigation 

 
Meanwhile, Flight Data Analysis processes were encouraged 
and sometime requested by authorities 
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HISTORY 

The 1st FDRs could only engrave 5 parameters onto a non-
reusable metal or photographic film: 
 

1) Heading,  

2) Altitude,  

3) Airspeed,  

4) Vertical Acceleration and  

5) Time.  

 
 

1st generation metal foil 
recorder 

Page 8 



© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document. 

HISTORY 

Recorders technology then improved significantly from analog 
to digital on tape, then to Solid State able to record over 3 000 
parameters. 

 
 
 

 

2nd generation  
tape recorder 

3rd generation  
Solid State recorder 
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HISTORY 

Today, while Flight Data Recorders (FDR) 

or Digital Flight Data Recorders (DFDR) 

are dedicated to accident investigation, 

Flight Data Analysis programs extract 

data from easily accessible Quick Access 

Recorders (QAR). 
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Sensor Analogic-
Numeric 

Converter 

A/C 
Computer 

A/C Systems 

FDIU/DMU 
*FDIMU 

*FDIMU: Flight Data Interface  
and Management Unit  
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VARIOUS RECORDING CHAINS  

The FDIU (Flight Data Interface Unit) is in charge of picking 
parameters on the A/C ARINC network. 

DFDR/SSFDR: Digital/Solid State Flight Data Recorder 

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

Crash Recording Chain 
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VARIOUS RECORDING CHAINS  

The FDIU provides the same Data to the DFDR and to a QAR LRU. 
This is the minimum equipment in order to be able to have an FDA program. 

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

Minimum  for an FDA Program 
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VARIOUS RECORDING CHAINS  

DAR Data stands for Digital ACMS Recorder Data 
DAR Data and QAR Data are used for FDA program. 

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 
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VARIOUS RECORDING CHAINS  

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

A DMU can be programmed by the operator in order to record any 
convenient parameters (e.g.: FDA, Maintenance or Fuel Monitoring, …) 
provided they are available on the ARINC network 

But FDIU is not 
programmable 

by the operator. 
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VARIOUS RECORDING CHAINS  

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

FDIU and DMU are often combined into a single equipment: FDIMU 
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VARIOUS RECORDING CHAINS  

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

FDIU and DMU are often combined into a single equipment: FDIMU 
In that case both QAR and DAR data can be recorded on the same media. 
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VARIOUS RECORDING CHAINS  

Data Data Acquisition & 
Monitoring Units 

Recording Units A/C Systems 

FDIU and DMU are often combined into a single equipment: FDIMU 
In that case both QAR and DAR data can be recorded on the same media. 
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VARIOUS RECORDING CHAINS  

Quick Access Recorders (QAR)  
Optional - Copy of DFDR for the FDAP 

Digital ACMS Recorder (DAR) 
Optional - Recording with Customized Frame for 
FDAP and/or for Maintenance or Fleet Monitoring 

Digital Flight Data Recorder (DFDR) 
Mandatory Recording with Frozen 
Frame for Accident Investigation 
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FRAME - SUBFRAME 

4s 

Either the FDIU or the DMU sends continuous Data Blocks 
containing 4 seconds of flight Parameters. 
One block is called a frame. 

Data Stream 
FRAME X FRAME X + 1 FRAME X + 2 

Usually from 64 up to 1024 Word Per Second 

Data Stream 
1s 1s 1s 1s S 

U 
B 
F 
R 
A 
M 
E 

S 
U 
B 
F 
R 
A 
M 
E 

S 
U 
B 
F 
R 
A 
M 
E 

S 
U 
B 
F 
R 
A 
M 
E 

16 

32 

128 

256 

512 

64 
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FRAME - SUBFRAME 

4s 
Data Stream 

FRAME X FRAME X + 1 FRAME X + 2 
Data Stream 

12 11 10 9 8 7 6 5 4 3 2 1 

WORDS are numbered from the beginning to the end of the 
SUBFRAME… 

WORD 
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FRAME - SUBFRAME 

12 11 10 9 8 7 6 5 4 3 2 1 

WORD 

Each word is made of 12 bits 
 
These bits contain the active parameter data 
 
One word can contain several parameters 

Parameter 1 Parameter 2 
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FRAME - SUBFRAME 

4s 
Data Stream 

FRAME 252 FRAME 253 FRAME 254  
Data Stream 

The stream is managed by synchronisation words and a data 
frame counter which provide the continuous assessment 
capability on the stream. 
 

252 253 254 

DFC (Data Frame 
Counter) 

SYNCHRO WORDS SYNCHRO WORDS SYNCHRO WORDS 
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FRAME - SUBFRAME 

Data Stream 

FRAME 253 

Data Stream 

Parameters are stored in a word or in a portion of word. Depending on the 
parameter refresh rate, it can be stored several times in one frame. 

1 0 1 1 0 1 0 0 1 
PITCH ATTITUDE 

Word 32 

Word 48 

Word 64 

Word 80 

4 Hz 

From bit 4 to bit 12 

SF 1 SF 2 SF 3 SF 4 
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FRAME - SUBFRAME 

4’’ 

Data Stream FRAME 252 FRAME 253 FRAME 254  Data Stream 

1 Hz PARAMETER 

¼ Hz PARAMETER 

½ Hz PARAMETER 

½ Hz PARAMETER 
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FRAME - SUBFRAME 

4’’ 

Data Stream FRAME 252 FRAME 253 FRAME 254  Data Stream 

2 Hz PARAMETER 

4 Hz PARAMETER 
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PARAMETERS TO BE RECORDED 

Regulations on paramaters to be recorded only concern the DFDR  
They also affect the QAR data because it’s a copy of DFDR 
These regulations are: 
1. ICAO - Annex 6 Part I - Aereoplanes - Chapter 6 Para 6.3 - Appendix 8 
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Regulations on paramaters to be recorded only concern the DFDR  
They also affect the QAR data because it’s a copy of DFDR 
These regulations are: 
1. ICAO - Annex 6 Part I - Aereoplanes - Chapter 6 Para 6.3 - Appendix 8 
2. EASA - AIR OPERATIONS - Commercial Air Transport 
 AMC CAT.IDE.A.190 Flight Data Recorder 

PARAMETERS TO BE RECORDED 
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Regulations on paramaters to be recorded only concern the DFDR  
They also affect the QAR data because it's a copy of DFDR 
These regulations are: 
1. ICAO - Annex 6 Part I - Aereoplanes - Chapter 6 Para 6.3 - Appendix 8 
2. EASA - AIR POERATIONS - Commercial Air Transport 
 AMC CAT.IDE.A.190 Flight Data Recorder 
3. EUROCAE - MOPS for Crash Protected Airborne Recorder Systems 
 ED-55 / ED-112 / ED-112 A 
4. FAR 121.334 Digital Flight Data Recorders  
 Appendix M to Part 121 - Airplane Flight Recorder Specifications  
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PARAMETERS TO BE RECORDED 
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Regulations on paramaters to be recorded only concern the DFDR  
They also affect the QAR data because it's a copy of DFDR 
These regulations are: 
1. ICAO - Annex 6 Part I - Aereoplanes - Chapter 6 Para 6.3 - Appendix 8 
2. EASA - AIR POERATIONS - Commercial Air Transport 
 AMC CAT.IDE.A.190 Flight Data Recorder 
3. EUROCAE - MOPS for Crash Protected Airborne Recorder Systems 
 ED-55 / ED-112 / ED-112 A 
4. FAR 121.334 Digital Flight Data Recorders  
 Appendix M to Part 121 - Airplane Flight Recorder Specifications  
Airbus adds to these lists, parameters also required by Airbus Flight Safety 
and Airbus Handling Quality.  
They are Mandatory parameters identified by an M. (M06a = Pitch Attitude) 
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PARAMETERS TO BE RECORDED 
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On the DFDR data frame there are also parameters 
recorded on request of Airbus internal stakeholders. 
 

They are called Documentary Parameters. 
 

D09 = Vertical Speed  
 

This parameter is not required by regulations but 
could be very useful for an FDA software. 
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DFDR DATA 
FRAME 

PARAMETERS TO BE RECORDED 
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For the DAR Data Frame there is no regulatory 
requirement but most of the previous parameters 
(Mandatory and Documentary) are recorded. 
 

For DAR the Frame is defined by the operator. 
 
Any modifications will obviously affect the final 
picture we could have of a flight. 
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DAR DATA 
FRAME 

PARAMETERS TO BE RECORDED 
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RECORDING - BEST PRACTICES 

Frame definition must be known by the operator 
 
When customization (DAR Data) 

Must be traced 
Relevant parameter 
Relevant source 
Relevant sampling rate 
Must be adapted to the  frame capacity 

 
Other use of the data must not prejudice the FDAP use 
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This document and all information contained herein is the sole 
property of AIRBUS S.A.S. No intellectual property rights are 
granted by the delivery of this document or the disclosure of 
its content. This document shall not be reproduced or 
disclosed to a third party without the express written consent 
of AIRBUS S.A.S. This document and its content shall not be 
used for any purpose other than that for which it is supplied. 
 
The statements made herein do not constitute an offer. They 
are based on the mentioned assumptions  and are expressed 
in good faith. Where the supporting grounds for these 
statements are not shown, AIRBUS S.A.S. will be pleased to 
explain the basis thereof. 
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