











Data retrieval procedures - 2006

Memary remaval, reading et and decoding
I Dlract reading

0 Manutaeturer examination

[ No dita retrieved




Data storage devices examined « 2006

B Onboatd camputers {OEGU, VEMD, EFIS, AF)
B GPS compulars [Inctuding penal mounled unlks)
0 Other (PDA, Camaray)




Overview

CIDER Software » Design Goals

Status Update and Demonstration * General Configuration
* Development Status
* Future Development
Demonstration

Presented by: Greg Smith

Design Goals Client - Server Configuration
+ Backup/Replacement For Existing System * Client
. — Java Application
Workflow _NIanagement = — Stand Alone Processing & Analysis
» Configuration Control . Server
— Investigative Data

— MBS SQL Server

— Configuration Data




Workflow Management Configuration Control

* 3 Levels of Data » Automated Email Creation When
— Scratch — Working Level Initial Data Promoting
- Production — Preliminary Data Released Within 5
Investigation + Parameter Definitions Stored In SQL Database
— Release — Final Data Released To The Public + Plot Definitions Stored In SQL

Datab

Development Status Future Development

* Started — Sep 2004 » Upgrading Permissions Handling
+ Adding Tape Digitization
+ Additional Enhancements

First Stand-Alone Beta — Aug 2005
First Client-Server Beta — Mar 2006
« Latest Beta — Aug 2007

Development Continuing:
Thru Feb 200




Permissions Handling Tape Digitization

» Using Data Translation A/D Converter

= Cover Muliiple Types Of Waveform
Algorithms

« Should Work With Any Tape Deck

* FDR Specialists Put Validated
Parameters In A. Production 4
Level

» Other Users Retrieve Production
Data Do Their. Own Plotting &

DEMONSTRATION
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Ansitralian Government
' Australiza Trénsport Sufery Berean

Cockpit Voice Recorder (CVR)

Gockplt Veics Recardar {GVR) had been exbjected Io i - sooled ut rolativly
undamaged

QOverview
Ganuda Indonesia Flight 200, Boelng 737.497, PK-GZC

+  Recoger from accidan] sil fle-hand 1o the
Australiar Transport Safety Burseu [ATSB) Technical Anatysls Fecilites in
Canberra, Austrulia,

+  Recorer anived in Canberra on Fridsy 08 March 2007

Awitradints Gosersmmt
Agtiralort 1 fnvt i Metet s Dnevner

.

Cockpit Voice Recorder Deseription

S8CVR
Manufocturer. Allled Signal (Honeywell)
Madel: Sdid Stale Cockplt Volee Recorder [SSCVR)
Part Humben: 959-6020-001
Sarial Number 1153
Date Code: 8632
Modification Status: 1 and2.

Asectrallagy meruieng
Amstralors Tranepes Salets Varesy




Cockpit Voice Recorder

+  Records 4 channels of audio for 30 mimutes

+  Nomal recovery would be the dovmioad of a single .DLU file of about 27KB which
15 then desorpressed / seqregated inia four wav filas using Honeywel sattware

+ Ferad d Jara dadj download chassts |s required, the ATSE cwns
a $80-6022-001 SSCVR for this purpose,

CVR recovery steps taken - 0g Mar

+ tep 1: Crash survivabd ¥ unit [SSML)
memeary cand ffomm accidant CVR

and remeval of

CVR Controller Card

» PN 97486 Assy 22-4052-003 Rev. FL. 8/N 6524
*  Heatdamage {msltad solder}
«  Unable to be used for dawnload




Crash Survivable Memory Unit
Disassembl

Disassembly of CSMU

Disassembly of CSMU

CVR recovery steps taken - 09 Mar

Step 2: Inspecdion of memery eard, flax cable and sonnector

il £ the]
praitsn Frateport Sadrty Haresy



CVR_recovery steps taken - 09 Mar

- Slep 3: Successhul check of downfoad equipment, ATSB SSCVR [960-6022-001 «
2 hour, using Honeywsll Recarders Pociable Ground Suppar! Equipment (RPGSE)
bafore 2 g thes dewnload of 1h ry board from (ha damaged SSCVRL

+  Step & Installed accidonl memory ard, Ineluding acsident CYR fiox cable, on

ATEB SSCVR chassls (380-6022-001 - 2 hour). Did not use a naw flax cabla as

1he board contained 3 lumps of epoxy coaling which prevented the ATSE CVR flax

table from belng attached.

CVR recovery steps taken - 09 Mar

Slap: Attempted cownload of ascidenl memory ing erccident Nox <able,
ATSB S5CVR chastis and AliedSignal Playback and Test Stalion (PATS}
sottware. Downlsad enstcgessful, only Bk of the 27 k of data townloas,

CVR recovery steps taken - 09 Mar

«  Sten & Aemplad download of aseident memory card using accident GVR flex
table, ATSH SSCVR chassis end RPGSE (Piayback 32 software). Download
unsuccessiud, only 8k of the 27 k of data dawnload

CVR recovery steps taken — 10 Mar

+  Slep7: Following advice from Honaywail carefully removed the epaxy and eul the
exisling 'ex cable. Inspected flax for sharts babween tracks and connectad ATSE
flax, cable between actident memory card end ATSB SSCVR chassds (DE0-6022-

08 - 2 hour). ATSB e cable hasito be modified to allow Insertion.

Aantraliag dinerement

Azitalud Fratpurs Adfety Havesu



CVR recovery steps taken — 10 Mar

+  Step B: Attermpted download of accident memory card using ATSB flax cable, ATSB
5SCVR chassls {380-6022.001 = Zhour) and RPGSE (Flayback 32 softwars).
Idanticel load,

Eror P

CVR recovery steps taken — 11 Mar

Step 11; Remixal of RTV meniory card coating, inspection and cansful eleaning of
pins and sazkels with alcohol

L, AmtelmGomanm
Aastratian (ranrpert wivn Bsrom

CVR recovery steps taken — 10 Mar

< Step & Point-point continuity check of flex eable ronneslor and check of 5V and
MEMO eddress fnes.

«  Slep 40: Allampted downioad of accidant mamery cand using ATSA far cable,
Qantas SSCVR chassls (380-6020-002) snd RPGSE (Playback 32

software). Download unsuceessiul, only 8K download. Error messages idenfical to
inltiat download.

Arsitradian £ Aroernment
Suttratosciaavts hatery Suress

CVR recovery steps taken — 11 Mar

Slep 12 Atismpled dawnload ol scrident memeyy eard using ATSE flex cable,
QANTAS CVR end RPGSE [Pisyback 32 software). Download unsuecessiut
download, Eror messages identizel toinfial download.




CVR recovery steps taken — 11 Mar

+ Step 13: ATSB livestigater by Honeywe!l with memary card with pre-amanged
escort through X-ray seourity during transit [j.e. no X-aying of memory card}

Honeywell

«  The memary board was Installed on & chassis asseimbly and connected to PATE

Honeywell

»  The memory board was electrically ¢heckid on the huader, Thare were no shorts to
ground, +5 volls or adjacent pins

anaport halins Taresc

Honeywell

+  The Heckically Erasabla Programmable Read Only Memery [EEPROM) contents
wers read

Polntar record 0 Pointar record 1

Auntralias drernment
At rehiats | remeprd Mafess fhacese




Honeywell Honeywell

+  The EEPROM contained the fallowing Inlermation of intetest
« Racord 0 Namow Band [NB) &nd Wida Band (W8] pointars wem ‘aseah’
Incliceting invalid pointers. The Mixed Band (B], Elapsed Time Indicater (ETI)
and thetksum were valid
«  Reoord 0 ET] was 169AF hoxatecimal (452355 hours of operation)
» Recond { NB and WH pointers wara valic. The MB was ‘esesh’ indicelng an
invalld polnlsr, The ETI was ‘eseecaseh’ and the checksum was 'ecaeh!
Indizating they wane invalid,
+  Record 2 and 3 had defeult infarmation
+ Record 0 and 1 st have the pointers. for ol aucia data lobe dewnload
This was nai the case for tha CVR.

A download was verify tha resulk d by lha ATSE, Only 8
Kicbytes of datawas avalable for dowrioad, This was Ihe seme result as ohsarved
by the ATSB in Canbare. The download was slopped.

+ The memory board was then instelizd on lhe emulaler chassis assambly. Tha firal
byls in every memory chip contains the chip numbet, 00 b 1A hexadacimal, The
first byt of memery chip 00, 01, 02, 03, OF, 19 end 1A ware verified comed. This
tast verifiad that ihe memoty boayd was funclioning electrically.

+  The memary board was then placed on base cornected lo PATS. The EEFROM
was lgad and seved b fle 621133.e¢' The EEPROM fila was edied using Ultraedit
to comect the pointers. The checksum was verfied.
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Honeywell
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+  EEFROM modfications = i v The ediied EEPROM file wes then saved & file 'a211930.e¢”. This ediled fla was
Eot - then ioadkci ks the EEPROM an the memary board. It should bs noted that the:
Err g L EEPROM does nol contain ey aucdio date, No audio wes thanged by ediling tha
Pt W EEPROM fle.
EE:..."}-J «  The EEPROM was raad rom the mamety boand. The peinlérs were verified to be
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Honeywell

«  Adownlead was commenced. Thera wera 27,912,526 byles of dala avellabls for

Adtuiration {amarnee

Honeywell

Honeywal! stated Lhis was tha first Gma thay had seen a problam Bka this.

Possible rmasons for e EEPROM compSon 2re;

-~ The EEPROM has a limiled numbar of write cycles. The SSEVR had operaled
for ovar 46,G00 hours. This Is d when tha EEPROM max
nhumber of wrilss would et

- Duing the accident ion: of envi; ! (example high
lsmperature} and electrical condilions {example power spikas, low voltege)
may have created a condition wers the EEPROM was incomecty whitten fo or
erased

Asigrallaa L amerment
Nerdtulisn [ratspund hafesy Bateso




FRED format editor
FREDitor

Jim Cash

FRED Standard

* Electronic documentation standard
» ARINC 647A standard

+ ICAQ FLIRECP Recommendation
» FAA adoption

SOFTWARE

Joint FAA - NTSB fimding

8 months development cycle

Beta for demno

Fuil working copy for Oct EUROCAE mtg
Final release in DEC 2007 |

Software Features

« Full feature editor

+ Input
+ Existing FRED file
+ ASCIL CSV import
. 3“‘ party dcﬁmtlon.ﬁlcs




Beta Demonstration

Opens — exports FRED files
Basic features mandatory-optional
Both 717 — 767 data frames
Does not validate output




Applying combined
data sets for
performance analysis

Disrcctor of Investigation Lab

Aviation Safety Couneil, Taiw

Procedures at ASC LAB

Js Lvatuate 1CD/DB

‘Weathar
- gala -

ime
Synchronization
< ATC/ICVR
«GPS/Rudar =

Content

mPerformance Analysis at ASC
EProcedures
Available tools
ESelf-developing programs
2Cases Study
wlessons Learned

Aircraft Performance Analysis
at ASC (Available tools)

Dante/NTSB

RAPS/Insight Building Functions
Commercial Matlab toolboxes
@ Inertial Navigation Systems,
B Flight Dynamics and Control
w Aircraft Conirol & Handling Qualities (HQPACK)
Advanced Aircraft Analysis V2.4 {AAA)
ASC self-developing programs
e Flight Path Reconstruction System (FPRS)

Flight Data Quality Enhancement System (FDQES)




ASC self-developing programs

B Flight Path Reconstruction System
@z Flight path calculation (VB 6.0, GUI)
@ Multi data plotting {similar to Dante)
o GIS mapping interface {Maplnfo AP1)

e Flight Data Quality Enhancement System
Evaluate data kinematics consistence {Matlab v}
Correct recorded parameters {bias, wrong data)
Derive unrecorded parameters
Perform performance analysis
Two modules: ASPD and GSPD

Demo: FPRS

EH]

st St ouy & e rerronssheon | o
u‘ Vinuna
LTy by Hong dtas Vet

ASC self-developing programs

<PER/ASR (U DRINTAT)
*Path Trans, & Combine.
=Adr data PG {CAS)

ta PG(GS. D)

STWINGFOT €3 WOERY

Background information

Incorrect FDR data will affected the
performance analysis, reasons:
Sensors calibration
Data recording resolution
w Incorrect signal source into FDAU
Wrong data location/bits
Using Kinematics and optimization
method to processing FDR data {FDQES)
i ensuaring the flight data consistency
@ Obtain performance related flight data

FDQES is based on estimation theory of the
Extendsd Kalman Filter (EKF} ;




Introduction of EKF (1/2) Introduction of EKF (2/2)

AL AL LA TR e
. - N ‘s /B Prediction: sys. stales Y Taylor approx. of { is done at
EKF is a sub-optimal extension of the original i' [y e T—Ty previous cpoch estimate

KF algorithm, it allows for estimation of non- e Prediction: measurement T
linear processes or measurement relationships. states

+ = z H ] = = (xR v = N(OR )

(i.e. first order Taylor series approximation) ilhar = Taylor appro. of f 1s done at

. . Prediction: arror covariance carrespending pl‘EﬂlCtEd posntmn
Nonlinear Dynamic Model: matrix _
Bi-(xk)

"o Y - HE -
BXE (%, K-T)ew, C i
P e - B

/@ Update: Kamlan Gain

m Measurement Model: X, »AHTIHFHT + R

v 2= b {x K+ v, Update: astimate states
{3 h are nonlinear A7 =X+ -5
Jacobian matrix ] © Update: error covariance n'natrix’F
W, progess noiss By m{I-KpH )Y Y,
V,: measurament noise -

FDQES: GSPD Module FDQES: ASPD Module
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Data tria
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Cases Discussion

e

[

i 1. A/C encountered Turbulence - 4;_-.*;;,; oo :
= 2. Limited FDR & Radar Data PR o . N e
3. A/C runway veer off ;
zLimited FDR data
sMulti data sets

N

E)
TAS {FDR)
4 _TAS {EXF)
=)

2. A/C encountered Turbulence

2. AIC encountered Turbulence

FAAK

TG Wind Spesd (FOR]
WAnd Spewd [EXE )

LR R TR I
L i




3. AJC runway veer off: history of flight

e o [ w0, [os
demonstic transport operation, during landing at RCSS
affecled by typheon (just pass through TPE FIR}

1108 : Wind direction varied, 3 knots, RVR 3.000 m.
11H: Wind direclion variad, 3 knots. RVR 2,000 m.
1117: wind D20 deg, 4 knots. RVR 1,200 m.> 800 m -

The FLT0E6 applying the ILS approach to runway 10,
History of Flight {during the final appreach until 100 ft AGL is normal
About 11:14:35 touched ground wilth normal speed,
moderate break. IDLE REV and full left rudder. Six sec
| BacGurg ey T g fotor. i Bt MLG vers off uway 10.
R . S : - About 11:15:11, FLTDEE re-eniry the runway10.
..fea;.m.ﬁ-(&-..%i_mtre-!ay. s wing emnmrfmsni) G [ — AIC Rt Main tires suffered minar damage. no injury.
A AGL, Radar data & potaviiabis - S Five runway adge fghts were damaped.
ot rerarding Bl 5,

Flight Path Vs, Doppler WXR Chart

Flight Path Vs, Radar Track
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Flight Path Vs. Events

FDQES in the FLT066

Limited FDR data, it did not recording
& Ground speed, drift, wind, lat/fong position. ..
= Airport Surveillance Radar track is available

g Scanning rate 4.62 sec, below 2001 no data (blind
area}

Other useful factual data
2 Ground tracks, surface wind. two previous flight data
Performance preblams
ath | touchad

24§38 1¥

and heavy rain pass
thinaarrh $ha sivnesed

— A0S AVG. WSPD (15 pt)
WOS AVG. Wi (15pl;
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Flight Path Visualization: FLT066

Next step at ASC LAB

Developing the engineering
simulator to study the hazard
weather conditions
?2?2?

Conclusion Remarks

zin order t0 analyze the combined data sets,
the “engineering known-how” is key
elements o conquer those challenges

@ Flight Path recenstruction is the essential
procedure 1o determinate the sequence of
events. Superpose of GIS layers will easier
to understand “what and how” happened

mFDQES is useful tool to processing FDR data,
and derive interesiing parameters




