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= I 7 1 SUINTSB ~ PV ATSB ~ Lk A TSB ~ 1 [ BEA ~ 79 ASC 5
SRR N S e R
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2.1 SRYEE
Fro# EiEAsk0 BEI T
0919-20 | Fid™- ¥ (50 BR6T) 7

09,721~23 [ﬁgi(f %’7% ( AAIB ﬁ%ﬁ%{:)
9,23 1% CRED g
9,24 = lZf' ifﬁ% BEA 7 7
09,725~26 | * 'Zf’ T 4= (=5 BR88) bl

2.2 fIABHER

i

15 WS 23 [WHETAE L 36
TP R 23 5 R AR 2R 2 %‘F‘
el AN PR 2-ﬁﬁ’lﬁ§§§‘

oY i }rifr‘?‘n_-ﬁ"ﬁilf::?[‘ 30 iy 0 H Hl
Ajﬁ&ggf PAAZE 1L b
BRFCE 4B R

N rﬁrlif SHY
5T 1~
‘ Opening Greeting
09:00 Adrian Burrows, AAIB
09: 10 Welcome by Chief Inspector of Air Accidents
' Keith Conradi, AAIB
Introductions
09:15 ALl
09:35 AF447 Systems Group: Lessons Learnt
' Leopold Sartorius, BEA
Technical Cooperation between Japan and South- East Asian
10:00 Countries
Ryuichi Nagai, JTSB
10:15 - 10:45 Morning Break
ASC-TRM-10-10-001 3




Garmin GPS Chips readout process in ASC

10:45 [ﬁ‘é%'ﬁﬂ/?ﬁ]ﬁ%" Garmin GPS FE'#'H' BEFE ]
William Yeh, ASC
11:05 Data Recording Issues - Honeywell and L3
Mark Ford, AAIB
Update on S- 92 Accident and testing of the power interrupt
11:30 circuit (including inertia switch)
Ted Givins, TSB
12:00 - 13:00 |Lunch Break
13:00 SurYey of Audio Analysis Tools
Christer Magnusson, for SHK
13:95 AAIB Audio Analysis Tool
Peter Wivell, AAIB
13:45 Light Helicopter Audio Recording Tests
Mark Ford, AAIB
14:05 Decod%ng CVR GMT,”SFK Marker Data
Ted Givins, TSB
14:25 - 14:50 |Afternoon Break
14:50 P?econditioning of Tape Based DFDR Data
Michael Hill, ATSB
15:15 Readout of Damaged Recorders
Hans- Werner Hempelmann, BFU
15:35 Damaged.Recorder Replay of Minsk Recorders
Peter Wivell, AAIB
16:00 Finish
BLNARN
New Software Developments
09:00 Jim Cash, NTSB
Chip Level Recovery
09:10 Jim Cash, NTSB
09:25 Flash Memory Repackaging
Frédéric Walbrou, BEA
09 50 Dgta Recoyery from a Ag- Nav Guia GPS Unit
Michael Hill, ATSB
10:15 - 10:45 Morning Break
1045 Recovery of .mov File from Headcam
Peter Wivell, AAIB
11:05 Data recovery from a GAU1000 Appareo Fatigue Recorder

Michael Hill, ATSB
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Application of Data Mining and Advanced Anomaly Detection

11:30 to Aircraft Data
Brian Larder, GE Aviation
12:00 - 13:00 |Lunch Break
13:00 Group Photograph
13:20 Introduction to the AAIB lab
Mark Ford, AAIB
13:30 Lab and Hangar Tour
14:45 - 15:10 |Afternoon Break
Data Fusion for Turkish Airlines Flight 1951 Crash
15:10 Investigation
Michiel Schuurman, DSB
The Implementation of Occurrence Investigation Management
15:35 Information System [E%ﬁﬁﬁﬁqhE??”?Tﬁ?%iﬁﬁﬁﬂ§§7ﬁi§EW]
William Yeh, ASC
16:00 Finish
513~
09:00 EASA ActiviFieg in the Domain of Flight Recorders
Guillaume Aigoin, EASA
09:25 FAA' s Role in Accident Investigations
Robert Drake, FAA
0935 Animations in X- Plane
Nathan Rohrbaugh, FAA
0955 Flight Animation System: Future Perspective
Alexander Dyachneko, TAC (MAK)
10:15 - 10:45 Morning Break
1045 Image Data Recorders
Richard James, AAIB
11:10 Triggered Data Transmission of Flight Data Working Group
Aude Le Berre, BEA
11:35 N@w US Manufactured Recorders
Jim Cash, NTSB
12:00 - 13:00 |Lunch Break
13:00 ERJ 145Control position data errors
Ted Givins, TSB
13:95 Airbus.BSCU Failure
Frédéric Walbrou, BEA
13:50 Closing Remarks & AIR 2011 discussion
14:00 Finish
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3.1 SRR

7 RETE B AATB 45 » 4145 2009 # 10 F] 26 F'- %! BAe 125-800B %
FEGE Minsk-2 BISRRH) (Belarus) MFTAMER - SASSERT 2 5 e st -
FDR B9 PV1584 » CVR BIBA A100 - fFH#4F/U0IH 3.3-1 W IH 3.3-2 «

1 3.1-2 AL00 CVR SFLEAY - FlIS 4l bl

i 3. 11 7 51 FDR 5% Gy AL « [E1 ST [FIRERTRL | 97 2AAIB 3
A ?HEJE%?TEJ%J/ PVISB4 w58 » 5 BN £ %@&f,a* BN R
7%

[13 [l G ﬁ I ERIE > B FDRFFJ“'V?“#E ﬁ%ﬂ'3 1-3

o~
=
NS
A’

13.1-3 = [EIERF20 PV1584 FDR [5\%? USRS i '+, FDR #4717~
i mﬁjju o ] " 1l FDR 87
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E”ﬁ?ﬂ' 3.1-2 ' CWR ﬁﬁjmﬂm Rl R waigj CVR &rE] F[:L%"[Seﬁ

W - MmFﬂ3ﬁ?%z%w%# LI 2 G 3 MR
ENES EJ* 23 Ay BT AL IEDF‘f”“ HRVRIE > 512 AR )
SRR Ii}"iﬁlﬁ f/E fii] > [fFRH] 5‘; ﬁ‘djfﬁl]l&@g” sk W'ﬁ‘?ﬂ'3 1 4

i %1@ﬂ[ﬂ+fﬁﬁ%bﬁuﬁﬁﬂ* PEIEIIE (VR FTT A7
T8 ) > D 3,15 -

3. 1-4 1J= 7 BB LERSRE B g OVR B (1T

Edges of tape mostly undamaged
Centre of the tape pack undamaged - GOOD -

Inner (oldest) layers disturbed,
: plastic on magnetic face in the folds
e ~ DEGRADED REPLAY

Plastic on magnetic face of tape on
outside layer — some heat damage LOST

[f 3.1-5 Béﬁ It E*?H f‘?ﬁigﬁbﬁ[ | IRJRETE AR (R RO - oY
FIE g -

3.2 KA
3.2.1. NISB iy s

4 5 NTSB i 300 (2 PR eie eI FOsishdib ) > 557 0S sk -
EE 1 QORI T &7y | 40 20T T » BT 2 AR (CSMU) | RIS -
IR o E R RUEIOTRAREISAT - NTSB lﬁgﬁz‘m‘bﬁﬁ[pﬁ SR AT
(T R A (R o

NTSB P IvRIBE ) - UPFHBE IR i = (4 (IR Chip removal station) »
AR (Micro sand-blaster) FF'F[”%??VF[ (Chip reader station) - %%I‘F[
(Probing station) ; fifRfFIaR ™ AR AR [ 738 Cider il (TRAEEYR]
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PR ATRIR) 2 AR LARA IR ETHIAR RSV R R S
PR 28R ARINCTOT SVRIREES - 3. Rl LR rRE > 4. 477 plot“kml~

animation °

Binghamton /f[ 5743 NTSB ff sy 010 7 [ER9 (2 H = 1E%Y 3 A A0
AR 5T ICHEEE R ) 301 20
EH%RDM ﬁ' AT IP"F"} hEF Xﬂb%@w’%ﬁ% (scanning acoustic microscope,
SAM) skt &Y i -

i 3.2-1 RDM 4 /K59 X G B

NTSB ™ — & 5k LR s = AT &' - 91 Data visualize, Pattern
recognition, Deal with “wear leveling” , Bad blocks, Dealing with

Encryption,encoding algorithms ; ®HRfE—- ’F[%@?@%Tr%'(‘%? o
. 153N GPSMap 196 #2#

FE LA BEA T 0 FTRIEL 2008 7 5 F 26 FI- I SA-341 A B
il 30 J B EAS AV AL B GPS BB GPSMap196 » 5 F] 28 F4% Serbian
WERALE S R - TR RS RS FIRE S EEEI
RVHES o 2T R PR R o ST R R RS - 8 AL T E‘
BEA H/ER S USE] » (R J-STD-033B P » i FHEEFTHF BT | 90°C Wb A4 03
’J‘Eﬁ > {E BEA EI'I’E%IJ‘: U B’W‘iﬁzﬁﬁﬁl 110 5] 6 P! vz -

BEA ffli™ |5 A4 ) £ Weller WQB3000(ﬁEﬂ' 3.2-2% ) F%“f'“ [(EFERNEE
PN AR BRI (I 3.2-2 ) 5 4 RECEEHFIEE 300°C - 2T 1 RiE
130°C100 7} » 57 2 R 200°CT0 7 - 2 3 R 215°CAS 7h > 27 4 BERRHAIL - okl
1% 5% 225°C -
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T T O I
Tines2c sutoscale

[ 3.2-2 5L Weller WOB3000 b%@iﬂ@ﬁﬂfl

0T EE G0 BEA LV TSOP il il (OI 3.2-3) ok d ol R
YR BRI VYR - BT X SRR - SRR
ﬁm L d‘?ﬁr Iy EEﬁl:lﬁt %J , quﬁfﬁl 3.2-4 B4 o

Broken bond wires

BEA

q%ﬂ'3.2—4 Xﬂﬁﬁ[ﬁ | Ao SfF[NF S|
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2009 F 11 F| 24 | BEA Sk IR~ E”ﬁ?%tf (= Rl E'J%:@W@’ﬁﬁ%ﬁﬁﬁ? ' F
FIH] =242 WFLFF IC 5LV IS~ (die) > FIMIFHS Fﬁ[*’fﬁ?ﬁﬁ R
(leakage) xﬁﬁg‘?['ﬁ' 3.2-5¢

[A3.2-5 il Bk SV g S

2010 & 2 F 15&!;1%%&%&3(}}\& - (I 3.2-6 %) > 2010 & 3 7| 11 [Iffl

"I BEA gt b é[ MRV (I 3.2-6 7)Mol EVRUVR] - 2 BEAF 13 LOLA
REERY = T Y| A -

R 3.2-6 (%) EFssEd BOA il (7 [)BEA g R
3.2.3. Garmin GPS]f;#I’—"iEj%%}?Eﬁ"»

R G (ASC) R TR B B - SR
frE. ”Wﬁ*‘*lﬁ'” I'Garmin GPS [BELEAEHIE Py » (gl GPS IR 2R
BV AR P E o s E R I EE R S S e PP

VLY GPS $FIFS LU i BRIgRaR] o S0 S S
i B o

2006 = AIR @BEET e J1 00 HED eziég » AAIB ~ BEA ~ NTSB ~ TSB E
Eﬂ fi’*%ﬁ?ﬁ%& Garmin ° f[JE&:i@‘a%%, i E I R U L 0 [N Garmin A
SRR (B R R E R DD > RS e ] R R
13V 2008 F AIR ’[?,%H‘F VAR ’Fﬁi*‘jf‘ﬂﬁ% Garmin "pURl* F'lifﬂé"ﬂ—ﬁj‘ﬁﬁ » 2009 &
Garmin * FilfE{# = SHE- ﬁﬁ‘l—?ﬁ (Investigation kit) ?ﬁpﬁqﬁ%ﬁ °

2010 & £ 5 BEA fR4 72T 1 FIZISE Garmin GPS .V FUF#YRIFH ASC > FIfiU1SER
w BEA IS fl A el =0 (LOLA) it > = 5o RUkpfen 2t dat e

ASC-TRM-10-10-001 10



GPSMap496 ORI * MEPHT Garmin 2 FISESRL - =t FRT = | ISRk i
TS A PRI B M o A I O L Bl
"] Fﬁ > {f1 2009 = 1 ﬁ%@ FIF798T A A r%;;f RSB T G

POSITAb i > [ 3.2-7 5 ASC RIS Garmin GPS VA -

MapSource New display
D/L panel
damgged L
Desoldering MapSource
D/L

|

Sockets & Programmer ]

(Hi-Lo System)
(Garmin Investigation kit)
]

BIN to GPX (Garmin) ]

LOLA (BEA) |-

1 Investigation [
[f 3.2-7 ASCZLi= Garmin GPS . A

3.2.4. GAU 1000 5eé4Ra8 B2

R ATSBHE - FTRIE3.2010 7 1 7] 14 PR Y CT /45
?ﬁ%@&ﬁ% ?}E&ﬁéfﬁ[’ Appareo systems % Fill GAU 1000 Z[el g4 - Qiﬁﬁllﬂé*%q@
CUPIAT 3.2-8 1) A2 M-I ATSB foo2 i -

W
=

.

3. 2-8 GAUL000 RS54 » ST HLERT - 751 fsesmsef

ATSB [ Z[Jael 85 &2 > Fi i%?ﬁ} T I /T -SD ?EI‘I%;“‘L—IT oIV QD r‘%"l‘?g\{ s il
RS QU7 XU RpbR T e e A 1 SD R - SR
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BUPS DI 3.2-9 He %? CE TR O i) o AR ER L SD Fi[ﬁ{@
py IS f— ﬁ—f@%j‘ﬁ&ﬁﬁ%,y SD{ i N3

[fi! 3.2-9 JRIBREY SD AR XU BFta A - 0 PR 20 e

A% Appareo systems 2t FillsZ0 fﬁt'ﬁ?’%ﬁ‘%&%’%ﬁf?ﬂ%ﬁj NAND fif ™ ]
Fio tSD R > AR ALY HORIEE - (R = DR S il PR
BVH foE?H A 3.2-10 F o SEHEHISE b o[ oo BTS2V NAND
FFI[:[IHI o LRI P A o P Xel tek Superpro 5000 FE#‘ [1 SRy TN
FUQFIE*?H ’ 5‘:iﬁw ?T?’Fl@pﬁﬂﬂﬂ”ﬁﬁﬂ 574*#[ R El’ﬁﬁﬁﬂw L*Q*f!’“ﬂﬁfv

[ji' 3.2-10 NAND FE,#[H[ TEJ%"[‘?T%E?V"\ T BUTRE

3.3 B A
3.3.1. R Y

ignjgfﬁ[[ AATB 4 ﬁ’ﬁj £5 2009 = 9 ] 22 F1— % Schweizer 300CB Model
269C-1 Bt A 55 » A5 RSEH CVR % FDR » 5 404 4 L Ui s -
B9 4 Garmin GPS 430 » [F1oh 5! ¢ BABKRISRCIAE » BIRLAC T » 8 i fit20)
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%Q%ﬁﬁ"ﬁ' B - 2TERETRR] l+fﬁfﬁ'{q;’ﬁ%&f45 ol :];ﬁﬁ’“rji[ 5 2T ;F:Cl
o i 3 %_‘aaﬁﬁaw@ﬂ FiFE o 57 4 ETERPTIL Mayday (F§38 379) > 47457 5 200
Open Mic (Ffa81 3 75 ) - B i3l 3063Hz B - ,'ja%::;m&g ] ['3@%%?[ }ﬁ;»
K5 2900£500Hz » AEIREET 3099Hz » FUr A PSS JEE ~ FRESSTIME RS ATC
S| SRR I ] 361z 2 B o

GHE 5 2T ATC SRR SR (S I > SR L bk (L0 3
20 FINGIRR i 2 2T B SRS O = RIRE - AATB AR R ATC Papig
kL = 10 AT RS AR ) R P P 55 s

AATB [HIZ (bRl [P AE RIS B A48 > T i) GPS 430 W2k = A 1[F|.V
ST ROES - IR [R5 A Sony POM-MI0 #5457 Sony HDR-CX11E
HD #5048 » @i " | Sony Soudforge, Adobe Premiere Elements 8.0, AAIB SAT

(Spectrum Analysis Tool) , Cambridge audio analysis tool@??}ﬁiﬁ?ﬁ?ﬁéf%
R ST o % RTCA-DO214 MOPS H/# » =t % o USR8 s » R RSOl
ﬁgﬁéﬁﬁfﬁﬁiﬁqliﬁiﬁﬁiﬁﬁ“°

FIRCEED = 1By S RE Rt 58 pol > Bogt et ~ 2.7 [l 3 pro e
N ESTZEIE) (engaged) 14@&?% (dis-engaged) JIFE ~ 3. 7 [HHEGR I SR

2N S RIS J%"—L » E S ;@F::T“ﬂ ;f”iE[Jg:ja 4.[%-* autorotation °

WIRRAR © = BB BRI f) G RESR 51 oAl
L/

- Some voice artifacts recorded below 160 hz but test tone sweeping
from 0 hz to 400 hz was not recorded until reaching ~160 hz.

- Frequencies above 3,850 hz not recorded.

- The low rotor warning horn tone, both intermittent and continuous,
was recorded.

- With the engine operating at rpm s below 1,600 and the rotors not
turning, 1t could not be reliably established 1f harmonics of the
engine were present.

- With the engine operating at rpm s below 1,600 and the rotors not
turning, engine harmonics could be i1dentified in the video record
though
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- With the engine operating at an rpm of 1,700 and the rotors turning,
the predominant frequency was that of the main rotor blade passing.
Engine related frequencies could not be identified.

- With the engine operating at an rpm of 1,700 and the rotors turning,
main gearbox and engine harmonics could be identified in the video
record.

- With the helicopter in the hover and with the engine operating at
2,600 rpm, 1t could not be established if engine related
frequencies were present.

- With the helicopter in the hover and with the engine operating at
2,600 rpm, Main gearbox and engine related frequencies can be
identified in the video record.

- In the cruise, with the engine operating at 2,530 rpm, 1t cannot
be definitively determined 1f engine frequencies are present.

- In the cruise, with the engine operating at 2,530 rpm, engine
frequencies can be identified in the video record.

- In the cruise, with the engine operating at 2,600 rpm, the presence
of the fourth engine frequency harmonic can be detected.

- In the cruise, with the engine operating at 2,600 rpm, engine
frequencies can be identified in the video record.

- In the cruise, with the engine operating at 2,700 rpm, the presence
of the fourth engine frequency harmonic can be detected.

- In the cruise, with the engine operating at 2,700 rpm, engine
frequencies can be identified in the video record.

- Inan auto-rotation, with the engine operating at about 1,600 rpm,
1t could not be established if engine related frequencies were
present.

- Inan auto-rotation, with the engine operating at about 1,600 rpm,
the second engine frequency harmonic can be readily observed in
the video record.

A TR DR ARSI b 2 PR
I 25k 2 R AR T LY ST BT -
3.3.2. BESHIER B

FEE AR A (SHK $i4 0 SRS 20 2Ry R R
RS AR B (R TR S SRR 47 O
AR ISR 1 SRR TR 2
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B (BRI SRR
3.4.1. NTSB Y {Guacl GG k)
NTSB £ * Bl 3% fi* sy fi pl i 4 3 TV ERH FRESTRIPIR - 2 E,I'Fﬁ ©ER
® {fi"|National Instruments IMAQ engine

® Z'E|RAFIEAST (Instrument template builder)
® ' Ifﬁ_}#l%ﬁ}li i (Interactive data editor) fH{XT ﬁf bﬁjjf fﬂ

it

l'\‘l

\#

® & % ARINC767 e¥Rf5=¢
® " Cider JUPRT=F ik M = 57

[ﬁ% 4-1 NTSB ?&fﬁﬁgﬂ%gg «”;;k “ﬂ

T
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3.4.2. S76C Y fgsishas

711 AATB H > 77 R LSBT 41 (FAR) RO 4 (TAR) T- 5
[ FI R Ay (CVFDR) = ﬁ*{, FAR R Al TAR S > A
A%l 1 5 TAR-OPS §3.715 (Flight Data Recorders) #% 2004 & 1 FJFTF* Brier
- I () The flight data recorder must, with reference to a timescale,
record: (4) For helicopters equipped with electronic display systems,

the parameters listed in Table C of Appendix 1 (shown below)

- Selected barometric setting (Each pilot station)
- Selected altitude

- Selected speed

- Selected Mach

- Selected vertical speed

- Selected heading

- Selected flight path

- Selected decision height

- EFIS display format

- Multi functionEngine “Alerts format

ARG (3 A L BRI H ﬁJt‘ét%ﬁ Jﬁf‘@ﬂ gl
FIBREE 1 2. (Sebmelidn it - [UH 5 F RIS P =0 ¢ 3 1 Class C
R ISR © SRR ¥ ml m\ KR > 572 fF-‘E"*“‘E‘ﬂ\ =3
N AT S

R el SR P 1 £ ¢ 1R ED-112, DO-160 7 DO-178 54T ~ 2. efft
R LIRS B e R TR I SR (S R~ 3. = P RFFRIPT s 8 [l
9~ A RERE, IR~ SR R T A .

B FAA K 2005 & 6 P €RER] King Air BE200 EVESRUERY e SR -
I TSO- 176 £ » [ 2006 & 7 F] 28 F U ieish SR 5 4 o1 8y
(e SRR IR 3.4-3 > 5 MY RRRSRH  ERIES YRS 1 172 3 2 Y
B o % T EMYAIURSR S 2. SHz - (lIRSHERYRS D SH » Bt SRRITiC 1 8GB iU
B RO USB 7 i3z FAERITO Ul B O V25 B B A7 18 Mipeg-2
IR IR 3.4-4 <
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FAERITO Cockpit = Dlinersions
Image Recorder with ”f‘,f ¥ Weight
ULB . :

Cockpit control panel
Camera interface

L and R multiplexed into

Unit RO one channel. C is separate

3 Cameras (left;
centre-and right)

Timestamp: 0:33:22.595

Resolution: 0.016 Second

B! 3.4-4 STOCHY, el 0y BT,
3.4.3. PEDTVERYASHY (iR

FEE T AMIB S FTRIEE 2010 7 7 £ 10 |- Stampe SVAC | A
HORTIEES ContourHD pEEY =254 » CoutourHD ffi*'] MicroSD & T SefEA I [%@ZF??“
Eb.mov > EWRIZE LHRRY » R mov A7 WRIARAE o TS E R - TPRI S
ARSI DT 3.4-5 T 3 RREELE R T P AR AR -
PR ERRIRE o U 3.4-5 % o MPSPRLT IR A - MIB R
ERERP IR BRI Y -
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MOV file - complete MEMORY .MQV file - incomplete = MEMORY

FILE START ADDRESS — prrpys=myreers ILE START ADDRESS —>

CODING DETAILS
FRAME LOCATIONS
FRAME SIZES
PADDING

% DATA START ADDRESS — ATA START ADDRESS —

VIDEO FRAME

AUDIO DATA

VIDEO FRAME

YT S
—— ] FILE END ADDRESS —>

Vi ME

FILE END ADDRESS —>
_
[ 3.4-5 SR TR Mov A0 THRIH

AAIB ViRt < 1 VI ESIRYA ~ 2. Ejﬁﬁ'ﬁﬁfrﬁf s 3R R
[l s 4 ETE Y 507 B - AATB 0P 15145 CoutourHD FIFERE- FEYA
FRURARH VARG E R B SHEPRAS S Apple 2 il ERYRSBIER TR
HLHPLPSTaszly o (RS E A R ST Adobe A= - B B pU=der e RS 181
FIRARIE IR 100 00 02 09 BTl - B ARRIFIK 2 e 7 %
2byte EU@F,;H (Marker) > U1l 3.4-6 Fr- fﬁui’ﬁ\flﬁjﬁﬁ’f PSR AR
RSy o

o o o 2 3 10 o 0 1 48 40 6F9 0 0 0
0 0 0 5 o 5o 0 0 11E 98 DA 93 3100 61
11 Fa 248 Fl 31 18
0 0 0 B 9 30 0 o 11¢ 34 296D 2 32 8
0 o 0 2 9 30 0 0 11E 34 296C 74 43 8
0 0 0 2 9 50 0 0 11C 34 29 A9 11 52 EB
0 0 0 2 9 50 0 0 11¢ 34 294 E4 19 14
0 0 0 2 9 30 0 0 1 18 34 294c B4 0 90
o o o N 9 5o o o 1 14 34 292 54 79 24
1 12 34 296C B4 1 14
0 0 0 2 9 50 0 0 11A 34 2948 6 32 13
0 o 0 2 R 0 0 11 34 296 B4 40 AD
0 0 0 2 9 50 0 0 1 14 34 296C D4 30 A9

@[3 4-6 = ﬁ%’llt@‘g‘% ¥ F[ﬁgﬁlt @‘f’l TR
3.5 ARSI

FFIE SR it i FYSHSA 13 (AIR 2011) JKHF PBBIELRARIER S » [ IREG
2011 % 8 5] 22 [ -
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3.6 BEA %71

&:?BEA FRLATE CELRORELS o £ S92 36 1 D o
VR f I PR R 0 B R

—_

'mm?@ﬁ%ﬁf%fﬁ%?%@%ﬁ*ﬁ%ﬂﬁ%ﬁ@ig"i;
J;TJI": 4 IEW%FQTEI?F{ fl jf’\fﬁl_qﬁﬁ@ ﬁi}?ﬁ%ﬂ%&%’gmﬁgwﬁ
VANE S SNl 37N qu%ﬂ%,} Fl] %%g B ?T
Af] CSMU ©

2. SRR ARERGCR PR - BRI P R
R IR SRR R R

3. Nanomelx X ﬂ%l%ﬁﬁﬁ‘[ﬁﬂ[%ﬁ LR - ;ﬁ 3 LRI R
IR R AR th'ﬂﬁ

4. [ESERED BRTET (R T (SR (SRR S R
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N[N S| @ ol |8|NIS|=]e =12 E ~|Ll2]8|e gl SlalglE S| o ™~
|z N ol E 23S g|e|glele ClE|lG|e|®|B|2&|E|2|Z o|2|s c| g 2]
HHENEIRIREE S |E s|OIe| a5l El2]5] _[2lelsl2|2lglelal2|c2elald|2] |21318 _|e|2|s
T|R(8|2|=|%|2|5|5|z|e|5|S|2|alalE|z|Ele| 8| elelSle|&|Ss|2|8|2|aE|E|2|8 2|88l 2|E|g| 8
o S| ¥|2 |93 5|=(8|3|5|82|2|5|8|5|2]|a|8|2|2|8|S5(8]|5]8|8]8|&|3|&|5|2|2|5|5/8|8|=|=[8] &
Adobe Audition v3 X IX|IX[XIX|X[X[X[X|X[X[=]=]X[X[=|X]|?2[X[D]|-|X[X[X]?2]|X X X2|X4] - | X X[X| 2| =[X[X]|=|X[=[X]|X]| 4 [€400 |Former Cool Edit
Difficult but lots of functions. Good clip positioning. UTC
Wavelab v7 X IX[X|IX|X[X[X|X|X[X[X]|X][?2[X[X]|?2[X[X]|X XXX X[ X[X[X]|X[P2[R2]| X | - | X X[X]|?2]?2]|X X [(X)| X | X | X |4 |€600 [time easy.
Limited settings for Spectrogra. Plays Sonogram. No
Amadeus Pro X IXIX[X XX X[X[X|X[X[X][X]|X[X[X]|X]|X[X[-]-]X[X[]-]X2|X2] X[X X4|X4 S IX5[ X[ X[ 2| X[ X[ -[X]-|X[-[-]4]%40 gridlines in Spectrogram and Sonogram.
Sony SoundForge v10 X IX XXX XXX X[ - XXX [X[X]=[X[2?2]2]2[?2[X]|X[X[?2[X]|X[][?2]-]|X2|X3] - [-2| - | X[X[?2]|=|X[X]?]|X]|—=[X]|X] 3|€400 |Uses .NET. Essentially 2-channel (stereo).
Audacity 1.3.2 beta XX XX XX X ool X X[l x [ x [ x 2 [x[2]2 X X=X = X = Ixe = X = [el x 2 2 X [e = [l X [ X [ X ] 3 [Free
Sonogram v3 ?2[?[X X X XX - [ X -|-[?2-]1-0{-01-1-01-1-1-1-[-1-IX[X]Z]|X[X X{-1-1-1-[-1-1-1-[X]|X]X]| 3|[Free |Cepstrum!. Some bugs.
ProTools LE v8 2 [2[2) |2 X[ X[2| X[ X[X]|X]|X[X[X] - XXX [ 2 [ XX |+ [+[DIX]|X]|-|-|- — = XX [X|?2]=-[-]=]=|X[X]X]| 3 [>€285 |Bypassed by other software for investigation purposes.
Soundtrack Pro (Apple) V3| X | X [ X [ X | X [ X[ X[ X | X[ X[ X | X | X[ X][? X|X]|?2[X XX X[X]|X[X[X]-]-[X X - X[ X]|?2[X[-]-]1-[-[X]-[-1]14 Included in Final Cut.
Upgrade €400 incl. Timestretch only with same pitch.
Cubase SX2 XXX X[ X[X[X]|X[X[X]|X E|[X X|-? X | X|[R1|R2| + [+ | + X2 X X X X | X 4 |€800 |Pitch corr only with tones (not %).
Acoustica 2.21 X X X X ? X2 -? 4-[$15
DECK 3.5 X X|X[X X P99 - | - [3-]$399 |LE-$99. Difficult.
Logic Platinum X P99 X X X
Sound Studio 2 Xa|Xa|Xa[Xa[Xa|Xa|Xa| - [ X [ X[ X|X|-[-[X]2]X -l -1 -[Pl-]1-]-[rR2 - |X2| - - X1 2?2l -{-1- - [ X 2 [$50 Limited import.
Spark XL v2.8 X[ XX X ?212([X? -1 - [ X|X5] X X |R3 -l-1- - - X2 | X|X]| - - [ X]?]?]3-1$399 [Spark ME is free LE
Peak 2UIX[ 2 XX X[X[X|X[X[?2]|X]|X[X[?]2]X S| -[PIPIX[-]-]- - -] - X - -[X[?2]X|X]|- 9| X|-|-1]3[$499 |Overpriced.
Sound Soap XX X ? [$99 Filter program for Peak
AudioXplorer SAIX -l - B I R A e R A - [ X2[X1 SIX{ - -2 X -] - - X -] -12]$15 [Verylimited
SonicWORX - 0-600E]|
Tracktion XIX X XXX X[ X[X]-]-]-]-]-]X Sl -l -fX] -] -1 -0X o B S 2l - X=X - 21X (X 3 [Free |Curious interface
SoundEdit 16 XIX|IX[X[X|X| -[X[X][X -1 - 2 Sl -l -IRl-1-1-1P - [ X - E e e -l-1-13 Discontinued. Only MacOS Classic.
1-5 = Grade I= Import
-=No P= Post Process (Not Real Time)
+ = Extra R=Real Time|[ [ ]
X= Full support R4 = Real time , grade 4
E = Export only a (e.g. Xa) = only AIFF]
1) By moving each file on the timeline
2) With conversion to 44,.1 or 48 kHz
3) Plug in DV Toolkit (€1314)
4) DINR (€500). Old and not so good.
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