Time-stretched Audio and
Personalized Provision In
Instructor-led Digital Audio Labs

Nerallt 2009
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Backdrop: Technology

« Computerized classrooms
» Teaching materials repositories
» networked digital media

* Pervasive computing €< -> Language
“Labs”™

— underused, not routinely mastered,
isolated (class “visits™ lab twice per term)

— <> more digital materials, better
integration with textbooks
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Backdrop: SLA needs

* Do more with less
« Growing languages
 Shrinking languages
» Workarounds

— Common: Christina

— promising
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Student Writing

N3 b
= i 9 B3

* Free form
writing

Vertrauenstest, 5 :17:Ach du
ScheiBe. / 8:18.Jetzt fallt dir auch
nix mehr ein, / 8:21:Irgendwann
wailt auch du keinen Ausvieq mehr,
{ 8:24:nicht erst when (comunction,
tempo ral} du stirbst. Das

kommt vie E.EG.Jetzt

- I n S’[I’U CtO r stehste da, ". liehe kann alles.
I Mﬁﬁ%&n hunderr'éltglhtsgnzdvﬁgr%g
mon |t0 rSs herzaubern. f :31: - Zwanzig

Minutcn? - Zwanzig Minuten, Lola. /
8:33:Ronniga hat aesaat, um zwalf

LANGLABOE: Student

e.g. during
note taking |

— Students
collaborate

temporal) du stirbst. Das
‘kommt viel friner. / 8:26:Jetzt
‘stehste da, colloquial: As if!

Liebe kann alles. / 8:28: £on \iunetion,
Ibut nicht in zwanzig Minuten
‘hunderttausend Mark herzaubern. /

| 8:31: - Zwanzig Minuren? - Zwanzig
y eg When - fMIHUtEI‘I Lola. / 8:33:Ronnie hat
: g, Umalean Weesardnn.
COMPOSING | | Minuten, 8:36: - du mut abkauen,

LANGEAL

i

ScheiBe, / & 7 How much?
‘war's denn... in der Tasche mein ich.
| F B:10: - Hunderttausend. - YWas? /
8:14:Hunderttausend. Sag ich ja,
|\-‘er11duenstest 48 :17:Ach du
bchellie { 8118:Jetzt fallt dir auch
\nix mehr ein, / 8:21:Irgendwann
waﬁt auch du keinen Auswen mehr,
! B:24:nicht erst when (conjunction,
Emmral du stirbat. Das
kornmt vie r. / 8:26. Jetzt
stehste da, colloquial: As if! -
\Liebe kann alles, / 8:28: mn1unr:t|on

Iﬂlliu{ﬁm_ AN

kornmt viel friher. / 8:26: Jetat
stehste da, colloquial: As if!
Liebe kann alle5 [ 8:28: o rjun
but nicht in zwanzig

UE'I.
inuten

hunderttausend Mark herzaubern, /

- Zwanzig Minuben? - Zwanzig
Mmuten Lola. 7 8:33:Rennie hat

%esa t, um zwalf am Wassertum,
um die Ecke. In zwanzig
Minuten / 8:36: - du muBt abhauen,

Manni, -Komm, vergiB gs. /| _

LANGLAB16: Student
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Time-stretching: Increase &

Textbook Exercises

 Listen & Repeat (“Model imitation”)

— Obvious:
« uebib1 stretch gliding 66-133 (3:42)

— Pedagogical
« Before: uebba (5:24)

o After:
uebba s=80to120:i=t;1=c:2=i=l&r:3=m:4=b=15:5=i=f,6=
b=3 (5:38)

 Listen & Respond (“Question/response”)

» Before: ueb8b.mp3 (3:33)

o After:
ueb8b s=80t0120:i=t;:1=i=ltr:2=c:3=b=15:4=i=f.5=b=3:6
=i=cf;/=s (3:42)
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Shareware CoolEdit2000 -
Adobe Audition

» Since 1998

« Scriptable (sc

 Reusable
operations
— Stretch
— Normalize
— Etc.

DRAFT

drills.scp |

Title: variable speed 80_120

Description:
Mode: 2
Undo: 1

Selected: none at 0 scaled 9550080 3R 44100
Freg: OfFf
cmd : Channel Both

Selected: 0 to 9550079 scaled 9550080 SR 44100

Freq: Off

Comment: Time Pitch~Stretch

cmed : {E3DCDD44-D903-4450-8F62-4ACD1B252BF3}

1: 0.8
1

= RSN S R FU N
[ = o I N e I e
. o

29
9: 10
10: 1
11: 0
12: 1.25
13: 0.833333
14: 4
Freg: Off
End:
Title: normalize
Description:
Mode: 2
Undo: 1

Selel:ted: none at 0 sealed 9329500 SR 22050
Fregq: Off
cmd: Channel Both

Selected: 0 to 9329499 scaled 9329500 SR 22050
Freg: OFF

Comment : Amplitude~MNormalize

cmd: {7EC45406-CFBH-4C54-99B9-34CEQB0C1914}

1:

22
3z
4.
5

[ e
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Time-stretching & Authentic

materials

 Live Players: E.g. Windows Media Player,
VLC Player, Language Lab Players
(Sanako)

» Persisted (= teacher, not student controls)

« Example:

— Before: MaryJoFoleyWatch ch9.wma
— After: MaryJoFoleyWatch ch9 085.wma

@ MaryJoFoleyWatch_ch9.wma 7000 KB Wi... 11:.-"3_.-";3_"[]()8 3:35PM 0-16-39
MarchFnIerWatch_chQ_l wma 7160 KB Wi... 1/14/2009 6:43 AM U:15:U|'5
@ MaryJoFoleyWatch_cho_085.wma 8AHM9KB Wi... 1/13/2009 9:06 AM 0:17:45
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MS Windows Media Encoder:
Applications

» Screencasts
» Lecture Capture
* Network streaming
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Mock conference recording

Elmo, dis6000,
pC win xp2,
wm encoder,
dvrmstoolbox
Digital,
motorized pan
and zoom
camera, dis
delegate
microphones

Camera
positioning
(back of table,
behind
projector box)
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CCTV
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L E:"-.,nwfiles-‘-.,hureaucracr"-.,prnpn__salﬁ‘gint'erprgtﬁigj"ﬂjlgiijﬁ&ﬁgﬁﬂﬁ'
File Edit Search Miew Tools Options  Language Buffers  Help

DEEHR(& L ERX|o ~|Qaq

1 brpQCR TexbCapture, au3 I 2 test.aus 3 brprecord,aul I

151 Dim SactiontyperecordingvidecfileStatus = ¢
152 Dim Sgroup action = GUICIrICreateGrouwp('Action’, 10, 5, 780, 160 ; crectegroup seems just @ canvas in the gui
153 GUIStartGroup()
154 Dim SactiontyperecordingaudicliveCtrl = SIICEriCreateRadiol" tudio Live", 20, 20, 140, 15
155 Dim SactiontyperecordingridecliveCtrl = GUICkriCreateRadiol" ol Bl S0 T4, A5
156 Dim SactiontyperecordingaudiofileCtrl = GUICEriCreateRadio(" tudio with File, Path:", 20, 80, 140, 15
157 Dim SactiontyperecordinridecfileCtr]l = SIICEricCreateRadiol" tudio wf Video File , Path:", 20, 110, 140, 15
158 GIICErisetState] SactiontyperecordinnrddeoliveCtrl, Sactiontyperecordingrideclivestatus)
152 GIICErisetState] SactiontyperecordingaudioliveCtrl, SactiontyperecordingaudioliveStatus)
160 GIICtrisetState] SactiontyperecordingaudiofileCtrl, SactiontyperecordingaudiofileStatus)
16l GIICErisetState] SactiontyperecordinnAddenfileCtrl, SactiontyperecordingridecfileStatus)
162 ;s todor engble this If Sactiontyperecordingiudiorfile chosen
igi D % TRPRecord:Set Options, press Start to begin = |EI|E|
155 o [ Action
166 o f" .":".uljil:l LiVE
167 . _ y Start Stop
168 D  Video Live
1659 D iy . —_ - . - - -
50 D v fudio with File.Path: — [\\gu ac.ukblout mulimedia studentsmmediaimmedialtlanauace services'\confiquration
L1 g " Audiow/! Video File.Path: [\ au ac ukSlaut multimedia studentsmmediaimmedial Manduade serviceshoonfiauration e
172
173 t
174 t
175 t
176 GiICtriSetState] jinputrideofilepathCtrl, $GUT DISABLE)
177 aUrsSetstatel)
175 o Yhile 1
1749 meg = GTGellsqgi)
150 Select
151 Case Smsy = $SGUI EVEHT CLOSE
182 Exit ; could do ExitLoop, but probakly better to exit
<] |
CiNProgram Files\AutoIt3\3ciTE\AutoIt3iWrapper)iutoltiWrapper.exe™ frun /prod [Error3tdiut Jin "Griymyfiles\bureaucracy\proposzals)interp:
+>19:35:48 Starting Autolt3Wrapper vw.1.10.1.13 Environment (Language: 0409 EKeyboard: 000204092 O0S:WIN XP/Service Pack 2 CPU:XE6 RAHST)
>Punning AUZCheck (1.54.13.0) from:C:%Program Files“\AutolIts
+=19:35:51 MI3Check ended.rc:0
FPumning: (3.2.12. 1) :CiyProgram Filesbdutolt3bautoiti.exe "Gihymyfilesibureaucracyiproposalsiinterpretingydigitizationtlocal hackshrecordil




Digitized Assessment

* Autolt3
— <& Auralog Automation Paper (Eurocall 2008)

— - General RAD scripting of MS-Windows,
including COM
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Windows Media Encoder
COM Programming

= @ Aboutthe Windows Media Encoder SDK
= @ Programming Guide
= ) Programming Reference
= @ Interfaces (C++)
= @ Objects (Visual Basic)
= [ Interfaces (C#)
= @ IWMDRMAtributes Interface
= @ IWMDRMContentAuthor Interface
= @ WMDRMProfile Interface
@ IWMDRMProfieCollection Interfac
= @ WMEncAtributes Interface
= @ IWMEncAudienceObj Interface
= @ IWMEncAudioSource Interface
@ IWMEncBroadcast Interface
& @ IWMEncContentAnalyzer Interface
= @ IWMEncDataViewCollection Interf
= @ IWMEncDeviceControl Interface
@ IWMEncDeviceControlCollection |
® @ IWMEncDeviceControlPlugin Inter
= @ IWMEncDeviceContralPluginlnfoh
= @ IWMEncDisplaylnfo Interface
@ WMEncEditDecisionData Interfac
= @ IWMEncFile Interface
= @ IWMEncFile2 Interface
= @ IWMEncFileArchiveStats Interface
= @ WMEncFileSet Interface
[?] WMEncFileSetAdd
[2] WMEncFileSet Count
[?] WMEncFileSet ltem
[?] WMEncFileSetMove
[2 WMEncFileSetRemave
[?] WMEncFileSet RemoveAll
[2] WMEncFileSet Setinput
[2] WMEncFileSet Time
= @ IWMEncFile TransferSource Interf;
= @ WMEncindexerStats Interface
& @ IWMEncinputCollection Interface
@ IWMEncNetConnectionStats Interf
= @ IWMEncNetConnectionStats2 Inte
= @ WMEncoderNamesCollection Int
= @ IWMEncOutputStats Interface
@ IWMEncOutputStats2 Interface
= @ IWMEncPlugininfo Interface
= @ IWMEncPostViewCollection Interf:
= @ IWMEncProfile Interface
@ WMEncProfileCollection Interface
= @ IWMEncPushDistribution Interface
= @ IWMEncPushDistributionStats Inte
= @ IWMEncSource Interface
@ IWMEncSourceGroup Interface
m @ IWMEncSourceGroup? Interface
= @ IWMEncSourceGroupCollsction Ir
. K \WMEncSuuvceP\ugm\nfuManags
4 [ ]

@ ‘Windows Media Encoder SDK = | E‘ X
@ > s & o
Hide Back Font Print  Options
Contents ‘\ndex | search| =
- [_f"UWmdows

Media © Series
Next

Windows Media Encoder 9
Series SDK

This documentation describes the Microsoft®
Windows Media® Encoder 9 Series Software
Development Kit (SDK). The Windows Media
Encoder SDK is one of the main components of
the Microsoft Windows Media 9 Series SDK.
Other components include:

Microsoft Windows Media Services 9 Series
SDK

Microsoft Windows Media Format 9 Series SDK

Microsaft Windows Media Rights Manager 9
Series SDK

Microsoft Windows Media Player 9 Series SDK

Windows Media 9 Series Embedded Product
Adaptation Kit (PAK)

The Windows Media Encoder 9 Series SDK is
designed for anyone who wants to develop a
Windows Media Encoder application by using a
powerful Automation-based application
programming interface (API). With this SDK, a
developer using C++, Microsoft Visual Basic®, or
a scripting language can capture multimedia
content and encode it into a Windows Media-
based file or stream. For instance, you can use
this Automation API to:

e Broadcast live content. A news organization
can use the Automation API to schedule the
automatic capture and broadcast of live
content. Local transportation departments can
stream live pictures of road conditions at
multiple trouble spots, alerting drivers to
traffic congestion and advising them of
alternate routes.

Batch-process content. A media production
organization that must process a high volume
of large files can create a batch process that
uses the Automation API to repeatedly
capture and encode streams, one after the
other. A corporation can use the Automation
API to manage its streaming media services
with a preferred scripting language and
Windows Script Host. Windows Scr\pt Host is

e N A A Y P Sy

[~
L=

DRAFT
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MS Windows Media Encoder:
Advanced Applications

Windows Media Time Compression Properties

Time Compression

|Ise time compression to reduce the amount of time required to play back
encoded content.

Acceleration Factor

Apply the accelerstion factorto speed up or slow down your media content
when it is played back. Increasing the acceleration has no effect on audio
pitch.

) o7

|
056 10 25
{Slower) (Mamal) (Faster)

Pause Remaoval

Pause removal detects and removes periods of sience in the encodead
content.

[ ] Enable pause remaoval

QK l [ Cancel

DRAFT

 Pause
Detection/Removal

» Time-stretching

> TRP,Language Services 635



Pauses vs. Speech in WM

Encoder: Removal

« Example:
— Before: MaryJoFoleyWatch ch9.wma
— After: MaryJoFoleyWatch ch9 1.wma

@lMaryJoFoleyWatch_ch9 wma 7900 KB Wi... 11/3/2008 3:35PM n-m-'%:l
Mar'fJanIerWatch_chg_l wma 7160 KB Wi... 1/14/2009 6:43 AM :15:0
@ MaryJoFoleyWatch_ch9_085.wma 8419KB Wi... 1/13/2009 9:06 AM 0:17:45

]
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Pauses vs. Speech in WM

. »  start end delta
Encoder: Detection:: =" .=
. duration{: % # lkenqth®: lengthi s}
« Sample Interview Log-|- 002 7 o 82
-0.8 002 10 003 11.88
» Graphical Analysis 1+22: 68 el bl =
_ . -0.3 0.24 103 013 5554
o Numer|Ca| AnalyS|S »0.2 0.42 178 017  73.41
<0.4 054 955 012 E0.02
delta =02 058 24g 005 2024

delta
. C i . . )

0.8

0.6

04 -

02

0

100 200 300 400 500 600 700 800 800 1000

FB.02 BB.87 0.05
DRAFT 4 > TRP,Lan%aQ;e Ser\éﬁeé' 637 074
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Pauses vs. Speech in WM
Encoder: Stretching |

» Pause finding encoding

— Distinguish between pause and non-pause
segments

» General Segments stretching
— And splitting
» Extra pause segments stretching

DRAFT 4 > TRP,Language Services 638



Pauses vs. Speech in WM
Encoder: Stretching |l

2% trpwmeaudio (Debugging) - Microsoft Visual Studio = |§ il
File FEdit View Project Build Debug Tools Test Window Help
H-B-E @ ¥ BRR9 ™ -S| b pebug  ~|anycru ~|| % n: vﬂ‘zfﬂkm\ﬂ'ib n @ Q ﬁ);E{;}eEIHex“%‘S‘i
DRk FEZ20P380385Q,
filelO.cs | DialogBox.cs | Program.cs | segmentstretchingjobitem.cs .~ TimeStretcher.cs - X
¢ rpwmeaudio. Timestretcher ¥ || Yinvoker() -
245 /7 deal with pausefindingencoding later and use a previous pauses log now =
246 var wrappedTimeStretcher = PolicyInjection.Wrap<ITimestretcher>(this):
247 // dolater: we have precreated the pauses.log
248 /4 wrappedTimeStretcher.pausefindingEncoding (tmpfolderpath, sourcefilenamehashed, "_nopause™, sourcefileextension):
249 // todo: logging
254 £ LhT dg
251 for (s = stretchratiomin; s <= stretchratiomax; s++) // s++ statt stretchratiostep, nur im loop, der den fileassemblingencoder invoked, =
werden die optionalen step benutzt
257 { // todo: step egquivalent )
253 // must have 1 iteration for each stretchratio = wme-basename stretchratio (cannto change stretchratio programamtically within same=
wmencode r /wine )
254 // gplitting is a special case of segmentstretching, but exists no economical need any more to do splitting first
e 255 iwrappede_meStretcher.segmentstretchingEncoding(tmpfolderpath, sourcefilenamehashed, sourcefileextension, sz
2ha } "
257, // todo: we need to stretch pauses more (2nd run of wmencoder over seg £\ COMException was unhandled
258 int pausestretchrationming No matching element is found in the list.
259 pausestretchrationmin = stretchratiomin * pausenonpausestretchratiomax Troubleshooting tips:
loop Check the ErrorCode property of the exception to determine the HRESULT returned by the COM object. 4 |
260 if (stretchratiomin > stretchratiominwme) Get general help for this exception. ||
26l {// we have not yet produced the most stretched file pause files , so i
262 // wrappedTimeStretcher.segmentstretchingEncoding (tmpfolderpath, s Search for more Help Online...
263 // the minimum stretchrationrequested can be > 25, so should be pr Actions:
parameters View Detail...
264 // todo: this also makes =050 of non-pauses which are not needed  Copy exception detail to the clipboard
265 // an i to add to i++7?
266 // already exists wrappedTimeStretcher mywrappedtimestretcher = new trpwmeaudioc.Timestretcher(): b

| |Name |Value Type = | |Name Lan =
w sourcefilepath o imphrpwmeaudioyyMary JoFoley\Watch_chS.mp3" % - sfring < trpwmeaudio.exeltrpwmeaudio. Timestretcher invoker() Line 255 C#
@ sourcefilenamehashed "AWeS6ToMYEUSAZYCebNIk Y 9abmEoHhkf" a - sring tpwmeaudio.exeltrpwmeaudio. Timestretcher Timestretcher() Line 185 + Ox8 bytes C#
w tmpfolderpath "rptmp" 2 - siring trpwmeaudio.exeltrpwmeaudio Program Main() Line 27 + 0x15 bytes Ci#
@ sourcefilepathhashed "CmprpwmeaudiotirptmpiAWe SEToMYBLISAZ Y CebNIk YOabrmEoHkf 12 - string [External Code]
w wrappedTimestratcher {system Runtime. Remoting Proxies. _ TransparentProxy frpwm
@ _nalsestretrhratinnmin Il int = el
Locals | glWatch 1 uCall Stack EImmediate Window
Ready Ln 255 Col 17 Ch17 INS

Bistat| @ 1= [} 1o @2~ |@2~|GM.| Lh.|Bo..|@s.. | cax[een. P |2 Ew. @ [T Wo..| [seacn neseop 2 |« BE L TI@E 211pm




Outlook

Pause — Analysis
— Using subtitled/transcribed audio
— Experimenting with stretching thresholds

Time-stretching

— convenience:
« GUI Options
« file system watcher

— speed: parallel on single and multiple (lab PCs)
Video?

Application in teaching: Personalized
Provision
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Questions?
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