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Presentation Notes
An FDA tool is very powerful.
It can replay the flight, aggregate the results to produce statistics and trends.
It can help for an occurrence investigation etc…
However an FDA tool has its own limits.
An these limits must be known in order to fully understand the read-outs.
This point is crucial for the FDA efficiency.


FDA Limits - Content
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Presentation Notes
In order to understand the limits of an FDA software we have to answer the following questions.
And it will be the table of content of this presentation.


FDA Limits - Content

How Data is recorded?

Which parameters to record?

What does recorded Data look like?
How to make it readable in an FDA software?

AIRBUS
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Presentation Notes
Let’s start with the first question how data is recorded?
Answering that question will be done through the description of the different recording chains.


FDA Limits — How Data Is recorded ?

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).

AIRBUS
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Presentation Notes
When we think about recorded data we immediately think about the FDR.
But Flight Data Recorders (FDR) or Digital Flight Data Recorders (DFDR) are dedicated to accident investigation.

And to lead an FDA programme through a DFR is technically not convenient at all.
This is the reason why Quick access recorder has been developed.

But let’s start from the beginning.


SR
FDA Limits — How Data Is recorded ?

A/C
Computer

Sensor Analogic-
Numeric

Converter

FDIU/DMU
FDIMU
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Presentation Notes
FDIMU: Flight Data Interface and Management Unit


FDA Limits — How Data Is recorded ?

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

A/C Systems Data Acquisition & Recording Units
Monitoring Units

SDAC

DMC
FWC
FCDC Crash Recording Chain

BSCU

— @ AIRBUS
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Presentation Notes
The FDIU (Flight Data Interface Unit) is in charge of picking parameters on the A/C ARINC network from many A/C computers.


SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder


FDA Limits — How Data Is recorded ?

The FDIU provides the same Data to the DFDR and to a QAR
LRU.

A/C Systems Data Acquisition & Recording Units
Monitoring Units

SDAC

DNIC FDIU

FWC

FCDC

BSCU

- @ AIRBUS
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Getting the data from the crash recorder was not so easy because of its design (PDL / 25hours only).
So it has been decided to develop and to put in parallel a Quick Access Recorder LRU in order to make this collection easier.
The FDIU provides the same Data to the DFDR and to a QAR LRU.

LRU Line Replaceable Unit

SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder



FDA Limits — How Data Is recorded ?

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

A/C Systems Data Acquisition & Recording Units
Monitoring Units

SDAC

DMC FDIU

FWC

FCDC

BSCU

All A/C Systems

— @ AIRBUS
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There is an other way to collect the data by plugging the QAR LRU on the DMU instead of the FDIU.
In that case it will be possible to record many other parameters from different computer.
The frame will be programmable in order to accede to the operator willing.

The big advantage of such a chain is to be fully free to record necessary parameters without interfering with the Crash chain.

LRU Line Replaceable Unit
DAR Digital ACMS Recorder
SAR Smart Access Recorder (S for SAGEM in A380/350)
ACMS Aircraft Condition Monitoring System

SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder



FDA Limits — How Data Is recorded ?

DMU can be programmed by an operator to record any
convenient parameters provided available on the ARINC network.

AIC Systems FDIU is NOT Recording Units
programmable

by the operator.
SDAC

DMC

FWC

FCDC

BSCU

All A/C Systems

- @ AIRBUS
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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


LRU Line Replaceable Unit
SAR Smart Access Recorder (S for SAGEM in A380/350)

SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder



FDA Limits — How Data Is recorded ?

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

A/C Systems

SDAC

DMC

F ‘1.-'”'\." C

FCDC

BSCU

All A/C Systems
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Data Acquisition &
Monitoring Units

Recording Units
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LRU Line Replaceable Unit
SAR Smart Access Recorder (S for SAGEM in A380/350)

SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder
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In that case bq

A/C Systems

SDAC

DMC

FWC

FCDC

BSCU

All A/C Systems
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LRU Line Replaceable Unit
SAR Smart Access Recorder (S for SAGEM in A380/350)

SDAC System Data Acquisition Concentrator
DMC Display Management Computer
FWC Flight Warning Computer
FCDC Flight Control Data Concentrator
BSCU Braking Steering Control Unit
FDIU Flight Data Interface Unit
DFDR Digital Flight Data Recorder
SSFDR Solid State Flight Data Recorder
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FDA Limits — How Data Is recorded ?

Different Recording Systems
» Different Data Files

» Different decoding programs

Different Parameter Sources

» Different raw parameter gross values

— . AIRBUS
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_ Appendixv 8 Annex &§ — Operation of Aircraft _

1 the DFDR

N . Table A8-1. Parameter Guidance for Crash Protected Flight Data Recorders
FDA Limits —
recording (sensor imput
Senal interval compared
\ mmber Parameter Meaasurement range (seconds) to FDR. read-out) Fecording resolution
1 Time (UTC when avalable, 24 howrs 4 +0.125% per howr 1 second
= otherwise relative ime count or
Regulatio| = ==
2 Pressure-zltinde =300 m (-1 000 f) to 1 Hmte+200m 15m(5f)
maximum certificated (100 fi to =700 £)
altitude of aireraft
+1 300 m (+5 000 £)
3 Indicated airspeed or calibrated 95 kam'h (50 k) to max 1 =5% 1kt (0.5 kt recommended)
airspesd Vs (Nata 1)
§> IC Q O Vo to 1.2 Vs (Note 2) =3%
- 4 Heading (primary fhght crew 380 1 +2° 0.5°
reference)
5 MNermal acceleration (Nore 3) Sztosbhg 0125 +1% of marcirnm 0.004 2
dapn s afi=1t
6 Pitch atiriude 75" or usable range 025 +2° 0.5°
whichever 15 greater
7 Roll atirmde =180" 035 +2° 0.5°
8 Radio transmmssion keying ‘On-off {one discrate) 1
9 Power on each engime Full range 1 {per 2% 0.2% of full range or the
Note 41 engine) resolution required to operate the
amreraft
10% Trailing edge flap and cockpit Full range oreach 2 =5%oraspilot’s  0.5% of full range or the
awrcraft
11# Leading edge flap and cockpit Full range oreach 2 =5%oraspilot’s  0.5% of full range or the
awcraft
12# Thrust reverser position Stowed. in transit, 1 (per
13* Ground speiler/speed brake Full mnge oreach 1 +2% unless lugher  0.2% of full ange
Jection (selection and position) di P miguely
¥ 1
14 Chutside zir femperature Sensor range 2 =2°C 0.3°C
15* Antopilotauto A swiable 1
throttle/AFCS combination
mode and engagement status of dizcretes
16 Longitudinal acceleration +lg 025 =00l5g 0.004 =
(Note 3 exchiding 3 datum
amor of 0.05 g
Note— The preceding 16 parameters satigfy the requivements for a Type I FDR.
17 Lateral acceleration (Nors 3) xlg 025 =015 0.004 =
exchiding a datum
amor of 0.05 g
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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:
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FDA Limits — Which parameters to record ?

Regulations on paramaters only concern the DFDR

Table 1: FDR

Accuracy imits (sznsor input
comparad to FOR readout)

06 LY 3AIrLYD EJWY
ELE M Pi- PEIAE RS0 AN

| | AMC2CAT.IDE.A.190 Flight data recorder

OPERATIOMAL PERFORMAMCE REQUIREMENTS FOR AEROPLAMES FIRST ISSUED WITH AN INDIVIDUAL COFA ON OR
> E Ei AFTER 1 APRIL 1998 AND BEFORE 1 JAMUARY 2016

(a3} The operational performance requirements for FORs should be those laid down in EUROCAE Document ED-55 (Mini-
rnum Operational Performance Requirements For Flight Data Recorder Systams) dated May 1990, or EUROCAE Doou-

rment EC-112 (Minimum Operational Performance Specification for Crash Protected Arborne Recorder Systams) datad

A March 2003, including amendmenits n°1 and n°2, or any later equivalent standard produced by EURCCAE.

Japaodas eyep wbi4

QLT AMENRE T L0139 MY 261 TIEAW LT S0 MY 2070 T N0 1AL QMY HLIA

AN LSHIA SN TAOET Y B4 DIAHDTAH 38 G1 SHALTWGEY S IH L HD A SO 31403345 3200 WEHD 4434

—
acoaleration sornding a datum emor of 5% g0 0.01 g provided that one sampleis recorded at full
e
] Pitch attituda +75 degroas 0= +7 degroas 05 dograas
7 Rl attituda + 180 degross i3 +7 degroas 05 dograas
8 Manual radic Discorate 1 - - Prafarably sach crew membar but one discate
ransmission accaptabla for all transmissions providad that tha
kaying raplay of a recceding mzda by any required recorder
can ba synchronisad in tima with any cther required
recoeding o within 1 second.
93 | Propulsive Full rarsga Each angine 4% 029 of full Zufficient paramators o.g. EPRMY, or Torgua'NP 2=
st/ power aach second range appropriabe bo the partioular engine must ba recordad
on aach angins 0 debarmins powar in bath nomial and reverss thrst.
A margin far passiale overspead should ba provided. =
ab | Hight caw Full ranga Each lawer 42 % ar sufficient to datermina % offul mnga | Paramater 5b miust ba recorded for aeroplanas with 1
E compartrmant aach second any gated pasition non-mechanically linked cockpit-anging controls, L
[= thnst / power athsrwise recomimended. ;
o lerar pasition &
= B
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FDA Limits — Which parameters to record ?

I TABLE ll-A.1: PARAMETERS TO BE RECORDED - AEROPLANES
Minimum Recording Maximum recording . ;
N® Parameter Range interval in seconds ?r:mrf‘unga‘:ﬁ:rg l[?r:::rrilcl‘ng ?:Tlilﬁmﬁ? Remarks
{refer to para II-A.7) {refer to para I1-A.8) P ) pa '
1a Time 24 hours 4 +0.125% per hour 1 second {a) UTC time prefarred where available.
or
1b Relative Time Count 0 to 4095 [ 1 0.125% per hour (o) Counter increments each 4 seconds of
systemn operabion.
1c GPS Time Sync Discrete 4 [c ) To establish whether the aircraft clocks
are synchronised to GPS time
2 Pressure Altitude -1 000 ft to 1 4+100 ft to £700 ft AL Refer to paragraph 11-A.6.1
maximum
certificated altitude Refer to Table i1-A.3
of aircraft + 5 000 #
3 Indicated Airspeed 50 kt or minimum 1 + 5% 1kt (0.5 kt Refer to paragraph I-A.6.1
value from installed recommended)
ar pitot static system to
Calibrated Airspeed Max Vsp
Max Vao to 1.2 Vn + 3%
4 Heading 0 - 360 degrees 1 + 2 degrees 0.5 degrees When true or magnetic heading can be
. . o selected, the primary heading reference, a
{Primary flight crew reference) ::d discrate ‘rue’ or discrete indicating selection shall be recorded.
ag
5 Mormal Acceleration -3gto+6g 0.125 = 0.09 g excluding a 0.004 g
datum errar of 10.45 g
6 Pitch Altitude + 90 degrees 0.25 + 2 degrees 0.5 degree Accuracy will be apply only within + 75° ranga
7 Roll Attitude: + 180 degrees 0.5 4+ 2 degrees 0.5 degree For a new aircraft type, an analysis should be
performed by the aircraft manufacturer in
order to assess if a shorter sampling interval is
necessary to capture guick atttude variations
in & dynamic sequence.
8 Manual Radio Transmission Keying Discrete(s} 1 - Prefarably each crew member but one
and CVR/FDR synchronization discrete acceptable for all transmissions
reference provided the CVR/FDR system complies with
paragraph 2-1.11 of Section 2 (including
ATC/SATCOM communications)
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MOPS: Minimum Operational Performance Specification
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FDA Limits — Which parameters to record ?

Regulations on paramaters only concern the DFDR

» ICAO - Annex 6 Part | — Aereoplanes
Chapter 6 Para 6.3 - Appendix 8
» EASA - AIR OPERATIONS - Commercial Air Transport
AMC CAT.IDE.A.190 Flight Data Recorder
» EUROCAE - ED-55/ED-112 / ED-112 A
MOPS for Crash Protected Airborne Recorder Systems
»FAR 121.334 Digital Flight Data Recorders
Appendix M to Part 121 - Airplane Flight Recorder Specifications

AIRBUS
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FDA Limits — Which parameters to record ?

Airbus adds to these lists, parameters also required
by Airbus Flight Safety and Airbus Handling Quality.

All these parameters are mandatory parameters
Identified by an M.

MO6a = Pitch Attitude

On the DFDR data frame there are also parameters
recorded on request of Airbus internal stakeholders.

They are called documentary parameters
identified by a D.

D09 = Vertical Speed

AIRBUS
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Read the slide
First click – read the slide

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




FDA Limits — Which parameters to record ?

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

Standard DAR Data Frames exist but they are fully
customizable by the operator.

These modifications will obviously affect the final
picture of a flight into an FDA software.

AIRBUS
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There is almost


o=
FDA Limits — Which parameters to record ?

More than 100 standards exist (QAR & DAR)

@ AIRBUS
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Parameters can be added or removed
(e.g.: Vertical Speed; Gross Weight)
Sampling rate can be adjusted
(e.g.: LDG gear Squat Switch)
And also the source of the parameter can be changed
(e.g.: Lateral acceleration could be from the SDAC or from the ISIS)



FDA Limits - Content

How Data is recorded?

Which parameters to record?

What does recorded Data look like?
How to make it readable in an FDA software?

- . AIRBUS
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FDA Limits — What does recorded Data look like ?

A/C
Computer

A

Sensor Analogic-
Numeric ‘
Converter A/C Systems

FDIU/DMU
FDIMU

o @ AIRBUS
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Aeronautical Radio, INCorporated (ARINC), established in 1929
ARINC 429  on 32 bits for the Aircraft Systems (ex: refresh rate can be 50ms = 20hz).
The FDIMU is on an ARINC 717 format, based on 12 bits (its rear to have more than 8hz as sampling rate)
There will be also an inpact on the resolution.
Example:
On Arinc 429 format EGT value is on 12 bits (+1 for the sign); resolution is 0.5° with 8184 possibilities; range from-2048 to +2047,5 in steps of 0.5°.
On the FDIMU, this value is recorded on 11bits (+ 1 for the sign), resolution of 1° with 4096 possibilities from -2048 to +2047 in steps of 1°.
Ops range from -55° to +1200°.
FDIMU: Flight Data Interface and Management Unit


SR
FDA Limits — What does recorded Data look like ?

ARINC 429

323130 100987654321

SSM SDI Label

Parity

ARINC 717

- @ AIRBUS
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On the Arinc 429 format only 65% of the payload is alocated to the data.
The remaining bits are dedicated to label, side system identification, data integrity.

On DFDR recording 25 hours of flights having only 65% of payload is not acceptable this the reason why the data is converted under the Arinc 717 format on only 12 bits.
Only the gross value is used. There is no more label no more side system indentification, no more data integrity.
And this gross data value of a parameter is converted from 19 bits to 12 bits.
So immediately we understand that the recorded parameters will not have the same resolution.
It will be illustrated later.


Aeronautical Radio, INCorporated (ARINC), established in 1929
ARINC 429  on 32 bits for the Aircraft Systems (ex: refresh rate can be 50ms = 20hz).
The FDIMU is on an ARINC 717 format, based on 12 bits (its rear to have more than 8hz as sampling rate)
There will be also an inpact on the resolution.
Example:
On Arinc 429 format EGT value is on 12 bits (+1 for the sign); resolution is 0.5° with 8184 possibilities; range from-2048 to +2047,5 in steps of 0.5°.
On the FDIMU, this value is recorded on 11bits (+ 1 for the sign), resolution of 1° with 4096 possibilities from -2048 to +2047 in steps of 1°.
Ops range from -55° to +1200°.
FDIMU: Flight Data Interface and Management Unit


FDA Limits — What does recorded Data look like ?

Either the FDIU or the DMU sends continuous Data Blocks

containing 4 seconds of flight Parameters.
One block is called a frame.

FRAME X FRAME X + 1 FRAME X + 2

Data Stream Data Stream

4 sec 4 sec

S

NS
N
NS

Page 24 AIRBUS
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FDA Limits — What does recorded Data look like ?

Each Frame iIs divided into 4 Subframes
Each subframe lasts 1 second and contains a number of words

Words are numbered from the beginning to the end of the SF

FRAME X FRAME X +1 FRAME X +
e M 1 ord | Data Stream

Data Stream

AIRBUS
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Each sub frame lasts 1 sec and contains a number of words (usually between 64 and 2048).

(Usually between 64 and 2048 words per second)
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FDA Limits — What does recorded Data look like ?

Each word is made of 12 bits.

These bits contain the active parameter data

One word can contain several parameters

Data Stream

Page 26

FRAME X

FRAME X +1

L o [

FRAME X + 2

Data Stream

AIRBUS
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2 to the 12 power
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The stream is managed by synchronisation words and a
data frame counter which provide the continuous
assessment capability on the stream.

FRAME 252 FRAME 253 FRAME 254
Data Stream a 5 Wi e | e e ere mees | ammmn aemae mem]  Data Stream

Page 27 AIRBUS
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Synchro words= ARINC 717 norm: to stake out (délimiter) raw data packages
DFC= Data Frame Counter: Frame identification pour verifier la continuité, ou matérialiser un recorder reset.
The Frame Counter
Computed by the FDIU
Recorded once per cycle (every 4 seconds)
Auto increment (from 0 to 4095 from 2xp12):
 Set to 0 at FDIU start (including FDIU reset)
 Useful for instance:
- To know whether A/C was still energized on ground or not
- To determine a temporary loss of data





FDA Limits — What does recorded Data look like ?

According to its refreshing rate parameter can be stored
several times in one frame. Done at a constant pace.

Data Stream

Page 28

Example : FRAME 256 WPS

EREDETED

i

= |Word 76

= |Word 12 Data Stream

+64

+ 64

——  |Word 140

+ 64

= |Wword 204

+ 64 4 Hz

AIRBUS
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According to its refreshing rate parameter can be stored several times in one frame. Done at a constant pace.
First click
Let’s take an example of a 256WPS frame.
Second click
In our example a parameter is recorded 4 times per second. From bit 4 to 12.
In all the 4 subframes it is recorded on word 12-76-140-204; with a constant interval of 64 words between each recording. 

Third click
Its refresh interval is 250ms (4 Hz)
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¥

Data Stream

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

YsHz PARAMETER [N i i et e e |

Y% Hz PARAMETER

Y% Hz PARAMETER

1Hz PARAMETER | HENES HENES WEEEN DESEN | DI SN D N e S .

@ AIRBUS
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The frequency of recording determines the layout.
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¥

Data Stream

¥

FRAME X FRAME X+1 FRAME X+2

Data Stream

2 Hz PARAMETER

4 Hz PARAMETER

@ AIRBUS
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The frequency of recording determines the layout.
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Some words do not need to be recorded on each Frame.
They are therefore recorded every Superframe.

FRAME X FRAME X + 1 FRAME X + 2

Data Stream Data Stream

@ AIRBUS
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Some words do not need to be recorded on each Frame.
They are therefore recorded every Superframe corresponding to an interval of 64  Seconds).
E.g. : GW, Arrival Airport ICAO code



FDA Limits — What does recorded Data look like ?

7
z/ Flight Data Recording
AIRBUS Parameter Library

Select the aircraft family:

A30W;A5 ;-lﬂ FAMII Ly A320 rFamiLy A330/A340 FAIH_IL‘\"

Rev. 9 Rev. 17 Rev. 11

@ AIRBUS
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Objectives: to show that there is no standard and to explain difficulties and also the difference between the recording and the origin.


FDA Limits — What does recorded Data look like ?

FDIMU | Vend: JAGEM | PHN: ED434100 | SPN: 360-04027-010

@ AIRBUS

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



FDA Limits — What does recorded Data look like ?

FDIMU | Vend: JAGEM | PHN: ED434100 | SPN: 360-04027-010

@ AIRBUS
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FDA Limits — What does recorded Data look like ?

Select your Aircraft. Engine., LRU and

@ AIRBUS
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FDA Limits — What does recorded Data look like ?

Select your Aircraft. Engine., LRU and

FDIMUO
FOIMU

&100
al0n

FDIMUO
FL

FD IMU
FDIU
FDIU

@ AIRBUS
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FDA Limits — What does recorded Data look like ?

Select your Aircraft. Engine., LRU and
Frame:

-]
ﬂ CFMI CFMS6-EE4/F
n FDINU | Vend: SAGEM | PHN: ED43A100 | SPH: 360-04027-010

Highlights %

@ AIRBUS
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FDA Limits — What does recorded Data look like ?

Page 38
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FDIMU
FD IMU
FDIMU
FD IMU
FDINMIT
FDIMU
FDIMU
FDIMU
FD
FDIMU
FDIMU
FDIMU
FDI

&100
4100
A100
4100
4100
100
0
0
0
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Other example


FDA Limits — What does recorded Data look like ?

Select your Aircraft. Engine., LRU and
Frame:

-]

ﬂ CFMI CFM56-5B4/P

n FDINU | Vend: TDY | PN: 2234320-01-01 | $FM: F320-002-0001

fwoss W wea | ]
Highlights | {5 [ 60 ]

@ AIRBUS
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So from an aircraft type with the same engine but with a different recording system the frame range from 128 WPS to 1024 WPS. How can you imagine that you will have the same picture?
Ex: Landing gear position is not always available on a 128 WPS so in an FDA tool we have to rebuilt this parameter. In Airfase for exemple the landing gear is shown done on approach at 2000ft. That means that the event Late gear extension which is an unstabilization criteria will never be triggered.
So between a 128 and a 1024 WPS you will have many differences about the available parameters but also the sampling rate, the resolution.
So once again we will have to face same homogeneity issue.




FDA Limits — What does recorded Data look like ?

Select your Aircraft. Engine., LRU and
Frame:

-]

ﬂ CFMI CFM56-5B4/P

n FDINU | Vend: TDY | PN: 2234320-01-01 | $FM: F320-002-0001

fwoss W wea | ]
Highlights | {5 [ o |

@ AIRBUS
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FDA Limits — What does recorded Data look like ?

m Rew. 17

et Flight Data Recording
AIRBUS rarameter Library

Ajrcraft: 43205200

Engine:  CFMI CFMSE-SB4F
Words: 1024

LRL: FOIMU

“endor:  TDY

P 2234320-01-
SPR: F320-002-0001

e —

SelectAIphal - |

Show all parameters -.)

Search | |

Subframe-Mo l:l Wiord-Mo l:l

@ AIRBUS
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# Rew. 17
e Flight Data Recording
AIRBUS rarameter Library

Ajrcraft: 43205200

Engine:  CFMI CFMSE-SB4F
Words: 1024

LRL: FOIMU

“endor:  TDY

P 2234320-01-
SPR: F320-002-0001

- |
U

SelectAIphal -

Show all parameters

Search | |

Subframe-Mo l:l Wiord-Mo l:l

All Parameters

Ident Bus Label'SD Description

w01 a01 150400 - Hours

w01a02 150700 - Minutes

MO1a03 150700 - Seconds

mO1a0d 180100 - Clock synchronized by GPS

w01 bo1 - Frame Counter

MOZa01 2037 HH - Pressure altitude {fine)

mMOZ2a02 2031 - Pressure altitude (coarse)

MO2a03 380001 - hetric altitude

mMOZh01 1241 - Warning "Alti baro Discrepancy”

MO2h0z2 12470 - Warning "Alt Std Discrepancy”

mMO2c0l 0z20:DD - Baro-Temp corrected altitude Capt (fine)

mMozc0z2 020100 - Baro-Temp corrected altitude Capt (coarse)

MOZco3 oio; oo - Baro-Temp corrected altitude FiO {fine)

mOZ2c04 02000 - Baro-Temp corrected altitude F/O {coarse)

mMOz2d01 0761 DD - GPS altitude emitted by IRS selected by the
D ifine

mMOo2d0z 07erDD - GPS altitude emitted by IRS selected by the
DM {coarse)

mMO3a01 208 KK - Computed airspeed

mo4a01 3201 KK - Heading (true or magnetic value)

mO4b01 2711 - Heading selection

MO4cal 126710 - Warnig "Heading Discrepancy

mMO5a01 333/ - Marmal acceleration

hOEa01 324 1M - Pitch attitude

MOGRO1 124101 - Warning "Pitch discrepancy”

M7 a01 3287 HH - Roll attitude

mMOTh01 1241M - Warning "Roll discrepancy”

Masa01 nozio - WHF 1

MOga02 nozi10 - WHF 2

MOg8a03 nozi -WHF 3

Masa0d nozio -HF 1

MOga0s nozi10 -HF 2

MO9a01 346701 - M1 actual Eng 1

mMO9a02 346110 - M1 actual Eng 2

Page 42
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m Fewv. 17
et Flight Data Recording
AIRBUS rarameter Library

Ajrcraft: 43205200

Engine:  CFMI CFMSE-SB4F
Words: 1024

LRL: FOIMU

“endor:  TDY

P 2234320-01-
SPR: F320-002-0001

gSelectbus | --

Label+50I [ ] |:|

SelectAIphal -

Show all parameters

Subframe-Mo l:l Wiord-Mo l:l

@ AIRBUS
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..m Rew. 17
e Flight Data Recording
AIRBUS rarameter Library

Search for pitch
Ajrcraft: 43205200 Bus
Engine:  CFMI CFMSE-SB4F
Words: 1024 12 results shown in list.
LRL: FOIMU
Wendor:  TDY D29306 I5IS Inertial 324700 - Pitch angle

PR 2234320-01-01 D3tall DwC 1371 - Capt pitch pitch value

SRR F320-002-0001 C 12710 - FI0 pi i
I MOGa01 DhMC 3240 HE - Pitch attitude l
Faram Idant I:I o1 B 124701 - warning "Fitch discrepancy’

M12h01 FCDC 05/M - Capt pitch command position
M12h02 FCODC 306701 - Fi0 pitch command position
W12h05 FCDC o400 - Pitch narmal law

M12h06 FCDC 04050 - Pitch alternate law

M12h07 FCDC nanrm - Pitch direct law

Lavel+s0l ] [] M79a01 FCOC 040/ 01 - ELAC 1 pitch fault

WMy9a03 FCDC 040101 - ELAC 2 pitch fault

SelectBus |

SelectAIphal -

Show all parameters

Subframe-Mo l:l Wiord-Mo l:l .

@ AIRBUS
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@ Rev. 17 M M06a01 - Pitch attitude
Flight Data Recording
AIRBUS  parometer[™ b rintion Pitch attitude

firoraft AS20 /200 DFDR Farameter Ident mMOGa01

Engine:  CFMI CFMSE-584F

e Primary Source / Refresh Interval DMC 025.1.324.><}{
LR FDIMU Alternative Source f Refresh Interval DWC 025.2. 324 X050 (0 - 00 s
Yendar:  TODY

Pr: 2234320-01-01
SPN: FA20-002-0001 Source Parameter

Type BrR

Pararn Ident Mame Fitch attitude

L5B Paosition 14

Murnber of Bits C 15+gign
selectBus [~ | Resolution 0054031640625

Word Range -180 degto 180 deqg
Label + 501 :l ] Operational Range -To degto 75 deg
Type BMR
Murmher of Bits Q+sign
Select Alph -
elect Alpha | Resolution 0AT57E125
Word Range -90 deg to 90 deg

Qperational Range -T5 degto 75 deg

Show all parameters

DFDR Frame Assignment

249 | I8 | Is

B0 | -

Search |

T’E SF1
T’T ® X BY B
CICIEaES o ww
EACAEAR o w
400 | Mo BY

@ AIRBUS
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@ Rev. 17 ) [i] M0Ga01 - Pitch attitude

Flight Data Recording
AIRBUS rarameter Library
Detail
Aircraft.  A320 7200
Engine:  CFMI CFMSE-584F
Wiords: 1024
=l Primary Source / Refresh Interval DMC 026.1.324 300/ 50 (0 - 1) ms

eSO Altemative Source ! Refresh Interval DG 025232434750 (0 - 0) ms
PR 2234320-01-01

SPM: F320-002-0001 Source Parameter
Type BNR

Narne Pitch attitude
G
Paramivent ] L5 Fositon 1"

Murmber of Bits 15+si0n

Select Bus -- Destination Parameter
Refresh Interal

Type
Label+sDi [ ] Mumber of Bits

Fesolution
SelectAlpha| - YWord Range -90 deg to 890 deq

Description Pitch attitude
DFDR Farameter Ident W06a01

Qperational Range -7Todegto 79 deg

Show all parameters

DFDR Frame Assignment

Search

sF 5F2 ’EWIT
Ik x (% w0
EAESEAEEL
K x % m

@ AIRBUS
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Whatever the source and the Media, recorded data is a Binary file
Which must be converted in order to be readable by an FDA software



FDA Limits - Content

How Data is recorded?

Which parameters to record?

What does the recorded Data look like?

How to make it readable in an FDA software?

- . AIRBUS
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To answer that question I will have sometimes to refer to Airfase to illustrate my words.
Airfase is an FDA software from Airbus and Teledyne.
But the principle remains the same for almost all the available software on the market


FDA Limits - How to make it readable?

The Purpose of FDA Tool is to

ldentify Non-Desired flight conditions

_Derived
EIINEEES

Acquired
Parameters

Filtered +
Created
parameters

Events

Sle safety Data

Script Logic

Page 48
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When specific conditions are met during flight, needed to be reported, an event is triggered.




FDA Limits - How to make 1t readable?

Derived

Acqguired Parameters must be
Derived to become exploitable

This derivation allows:

» Automatic wrong parameter filtering

.AIRBUS
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Let’s talk about parameters

Raw data parameters must be derived to become exploitable into the FDA Tool.
This derivation allows automatic wrong parameter filtering.


FDA Limits - How to make 1t readable?

Derivation also allows new parameter development

example: vertical speed derived from altitude

oo 11:13:00 11700 11:55:24 120222 120622

|
|
|
| A

40655-1 40745-1 40305-1

40528-1

Vertical Speed ‘

Altitude

— @ AIRBUS
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The derivation also allows development of new parameter.

Vertical speed is not a mandatory parameter. So quiet often on sort frame it is not recorded.
In that case the vertical speed is computed through a script logic using a the altitude which is already derived.


FDA Limits - How to make it readable?

Parameters can be derived rather simply

Boolean Example

0 = FALSE 1 =TRUE

_Derived Parameter = Acquired Parameter

@ AIRBUS
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FDA Limits - How to make it readable?

Parameters can be more complex

Binary Example

_Derived Parameter

Acquired Parameter x Coefficient
+

Offset

o @ AIRBUS
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Some can be read quite straightforward and some can be more complex like the VFE but it will be explain during my next presentation.


A/C Type

LOW

|ILOCC| =: TOL == 3s
MEDIUM

A300-600

0.5 dot

1.0 dot

A310

0.5 dot

1.0 dot

A210

Standard Altitude

FINAL AFF




FDA Limits - How to make 1t readable?

A& Eve = Flight Phs guration | it |

MDA +316 | A/THR

T_TO_THR

ppl

CONF FUL|
JOWN

Standard Altitude v ALT AFE Time: 14:05:48 GMT

1324 (352 / 2204) 57 (0. 57} +1124.3 (101.4/ 2074.9)

FINAL APPROACH




FDA Limits - How to make it readable?

Fans
R 1) i
{1@[} o I

12:08:07

=7 00" 00"

1266°

LR B

@ AIRBUS
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FDA Limits - How to make 1t readable?

Limitation
» Parameter reliability
» Script logic revelency
Solution

» Engineering cleaning
» Operational cleaning

— @ AIRBUS
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The aim of engineering filtering is to remove (or to put aside) flights and/or events that are incorrectly triggered or inconsistent with the Safety purpose of AirFASE.
The Flight Data Cleaning task is done systematically on the new data.
Until filtered, this data cannot be used for aggregation or statistical purposes.

The operational cleaning consists in removing (or putting aside) events which have been triggered due to the event logic, but which are not representing an operational deviation, and may be consequences of specific operational constraints.





FDA Limits - How to make it readable?

Ex: Level Bust

[ Event raised when entering and escaping the zone }

— . AIRBUS
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This event is triggered only by comparing the curent altitude and the target altitude into the FCU window.
So if the there is a misundertanding of the clearence generating a real level bust it will not be identify.
The 


FDA Limits - How to make 1t readable?

Limitation

» Inside and Outside Voice messages not available

Solution

» To create a close Link with the reporting system

— @ AIRBUS
© AIRBUS S.A.S. All rights reserve dential ¢ document
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FDA Limits - How to make 1t readable?

Limitation

> No Environmental/Situational Information

Solution

» To use any available data, including the reporting
system

— @ AIRBUS
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FDA Limits - Conclusion

The FDA tool is very powerful,
Even if it has some limits
It will tell you

WHAT happened,

but not WHY it happened...

An FDA tool needs Human Expertise ‘

AIRBUS
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