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Outline

o Thisl final project meeting (BBC Kingswood):
- final demonstrator
- exotic data
- SAVANT follow-on

9 Respite year 1 mtg (Euroforum Luxembourg):
- multistream for Aurora
- other research, issues
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THISL

(Thematic Indexing of Spoken Language)

Spoken document retrieval
of BBC Broadcast News

- automatic off-air recording of 3-6 hrs daily news
- ASR - IR index, RA encode - audio archive
- web-based query & retrieval

Partners:

Sheffield Univ (+ICSl), Softsound (ajr), BBC,
IDIAP, FPMs, Thomson

Notable successes:

- live archive of ~3 yr (1000s of hours)
- BBC sound archives very positive

- continue & broaden operation

Final meeting; project ran 1997feb-2000jan
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ICSI's SQI GUI

* Spoken queries promised in proposal
.. although text-based web interface most used

Stop listening

W Auto retrigger

audio_frontend 1.27

Start date: 1997 _.| June

_|| 23 _||

= thislif.tcl BB
File Options
THISLgui IR demo
Status: [listening. | ‘ IR Status: [recognizing... ‘
Enter query: |[tell me about tany blair History —

ABC World Mews Tonight
CHN Eaty Prime J

impose the death penalty

e +Thomson NLP ...

Frograms: |CNN Headline Newrs
Enddate: 1998 — | January —| 31 | CHHN Primetime News
CHHN Tha Ward Todav /
Results for: |te|| me tony blair
Frogram Date Offset Context
CHMN Headline Mews 1998jan 11 08:00 british prime minister tony
CMNM The World Today 19975ep08 2709 the royal family prime mini
CHNM The World Today 1997 dec25 08:09 mascot for both prime mir
FRI The World 1997 oct17 43:58 monday tony account jou
CHNM The World Today 1997 aug30 28:30 a quote very hard to tell e
CMM Primetime MNews 1997dec30 10:48 the blast is national corres
FRI The World 1997 0ct20 4557 and our first installment of /
Program: [CNN Headline News Date: 1998jan11  File: ed980111 |

manslaughter for his part in the attack c. n. n’'s tony clark says four of the twelve jurors
favored life in prison and to believe nichols had a minor role in the attack because of the
deadlock judge richard may eighth will decide nichols played by law the judge cannot

08:00 british prime minister tony blair says his country must not allow extremists to dictate the

pace of peace taks with northern ireland two gunmen kiled a bouncer in a drive by
chnntinag in downtown halfaet nichtel b todsse investinstare helieve nrotestant nninmean
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Including out-of-domain (‘exotic’) data

« Suitability for non-news material?>
- e.g. natural history, interviews, features:

Data set Words WER ooV AV.Fr.Ent'py
6 TV & radio news 31k 29.2+7.6 % 0.84% 1.14 +0.11
Exotic (13 varied files) 44k 38.9 £8.4 % 0.70% 1.25 £ 0.09
- correlation of WER & av. entropy
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d%meny
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postman
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201 - 1.65 111 1.‘15 1‘.2 1.‘25 1‘.3 1.13;5 114 1.45
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SAVANT (formerly Thisl-2)

* Proposal to EU for follow-on to Thisl

BBC very keen
Thisl seen as success

 Same team (almost)

Sheffield, ICSI, Cambridge, BBC, IDIAP
+ ITC-IRST, Intrasoft, Tecmath

« New emphases:

video (database, keyframes, cut detection)
nonspeech audio (‘actualities’)

information structuring
(speaker turns, program structure)

summarization
filtering & retrieval

* Proposal submitted Jan 17th
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(2] RESPITE
(Recognizing Speech by Partial Info. Techs.)

e Multistream & missing data
informed by CASA, SNR estimation, confidence

- plus putting it all together
- target application: in-car voice dialling

e Partners:

Sheffield (Phil Green), ICSI, IDIAP, FPMs,
ICP-Grenoble, Matra-Nortel, DaimlerChrysler

e Duration: Jan 1999 - Dec 2001
- first year-end meeting
- held at European Commission in Luxembourg
- informally met new project officer
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Combining feature streams

 How to allocate feature dimensions to models?
- lower-dimension models train more quickly
- higher-dimension models find more interactions

Feature 1
calculation i
Feature Acoustic
< concatenate > classifier >
Phone
Feature 2 babiliti
Input H Speech probabilities
sound calculation foatres to decoder

N

<

Input
sound

Feature 1 Acoustic
calculation > classifier
Speech Posterior
features multiply —>
K Phone
Feature 2 Acoustic probabilities
calculation > classifier to decoder

 Variations of PLP & MSG for Aurora:;

Features Parameters baseline WER ratio
plpl2<dplpl2 136k 97.6%
plpl2°dplpl2 124k 89.6%
msg3asmsg3b 145k 101.1%
msg3a”“msg3b 133k 85.8%
plpl2«dplpl2°msg3asmsg3b 281k 76.5%
plpl2°dplpl2”msg3amsg3b 245k 74.1%
plpl2°dplpl2emsg3a”msg3b 257k 63.0%
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Tandem connectionist models

Posterior combination for HTK systems?

Answer: use posteriors as HTK input features

Feature
calculation

(Hybrid system

Neural (Posterior output)

= netmodel [™| decoder) [P

Input
sound

Othogonal Subword
features likelihood

HTK
> GM model >

Tandem system
output

—>

HTK
decoder

Speech (Phone
features ‘ probabilities)
i i PCA
Pre-nonlineari
v orthogn'n

outputs

- (GMM system does not know they are phones)

Result: better performance than either alone!

- neural net has trained discriminatively

- GMM HMMs learn context-dependent structure
— extract complementary info from training data

System-features baseline WER ratio

HTK-mfcc

100.0%

Hybrid-mfcc

84.6%

Tandem-mfcc

64.5%

Tandem-plp+msg

47.2%
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Aurora “Distributed SR” evaluation

e 7 telecoms company submissions:

EAvg. WER -20-0dB
H Baseline improvement

Aurora DSR Evaluation 1999 Results

100.00%

80.00% _‘

60.00%

40.00%

0.00%
& Q
Q& &> 0)‘1/ 6'5 o)b‘ éo éeé\ "ob éQ;@
-20.00% (£ <& <&

- Tandem systems from OGI-ICSI-Qualcomm

 Best features for transmission?
- (filtered) subband energies may be sufficient
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Other RESPITE Issues

Research presentations:

Demonstrator: integrate w/ commercial sys?

- Herve Glotin, ICP-Grenoble: CASA labeling

- Andy Morris, IDIAP: Full-comb mu-band weights
- Herve Bourlard: HMM-squared

- Christophe Ris, FPMs: SNR est. for missing data
- Sheffield: missing data with deltas

- Jon Barker, Sheffield: CASA toolkit

File  Sje

INCLUDE /home/Jon/RESPITE/CTK/scripts/ratenap. ctk

BLOCK nain

0D input=AliensanpleInputFi1e(FILE_NAME=§1, BYTES_PER_SAMP!

ADD rate=Ratemap(NUM_CHANS=64, TIME_CONST=8.0, OUTPUT_RATE=10
Lok

ADD d=Display

0D decoder=HMDacoderStandard(HMMLFTLE="n1i 5t
SILENC]

ENDBLOCK

Noconiv=-**=(Enacs: rocagnise. ctk

= no process: /home/jon/RESPITE/CTH/ test/recognise.ctk [
File Edit Mule Apps Options Buffers Tools[Top]<<<] . [>>=[Bot| Help
= &
NECIEREEEEA R ER
‘ #!/home/j on/RESPITE/ CTK/bin/CTKScript =

LE=2,
SHAP_BYTES=Yes)

0,
ER-50, UPPER-8000}

LABELS="123456789025",
» TRANSCRIPTION=$2)

(k11 =script Penbel Font)=—-]

gy Ml
/hone/Jon/nathnns /node] s/TID1 g1ts/ratess /nnn0/di
/home /3on/nathnns/node] s/TIDi 91ts/rate64/han10/d2
/hoe/Jon/nathnns/node] s/TID1 a1 ts/ratesd/han10/d3

/hane/Jon/nathnns/node] s/TID1a1ts/rate64/han10/d?
/hane/jon/nathnns/node] s/TID101ts /ratesd/han10/dg
/home /jon/nathnns/node] s/TID1 91ts/rate64/hun10/d3
/hame/Jon/nathnns/node] s/TID1 a1 ts/ratesd/han10/do
/hone;Jon/nathnns/node] s/TID1 01 ts/ratesd/han10/dz
Jhame/Jon/nathnns/node] s/TTD1 a1ts/ ratess/hun1/s

Nogony=——--¥Enacs: mlist 3+ /04 =&

(Text Penbal)====L11=-Al1==

=] Console
Window Edit Options
| (ye]p)125% testd.ctk -5 test240.Flist -5 transcripts_24n
|2 blacks have been read
{nun_HHE = 12
nun_states = 8
nun_irixes = 10
Tsize = b4
Inun_dist - 950
1153 100 Acc: 4 Nout: 4
1273073 1100 Acc: 11 Nou 5=
127 1100 Acc: 14 Nout 0 S 0 -~
11250 175 Acc: 75 18 Nout: 0 5~ 944444 -
5 100 Accs Nin: 20 Nout: 0 5
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