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What 0s New For
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Primary (new) data is broadcast telephone bandwidth Voice of America (VOA) data
i Early analysis of VOA data done at Brno
I Collected and audited by the LDC
I Large VOA corpora and designated segments made available for development in languag
which previous LRE conversational telephone speech (CTS) data not available
23 target languages, 16 cof-set languages
Larger numbers of test segments available for most languages
Segments of approximately 3, 10, or 30 seconds of speech all grouped together (b
performance examined separately)
I Careful listening to 10 and 3 second CTS segments
I Found overlapping 10 and 3 second CTS speech segments that minimized time elapsed

I Selected 10 and 3 secoMDAby iterating over each sample and:
A LetEavg_be the average energy in candidate segmseg_i
A LetEmaxbe the maximum oEavg_bver allseg_i
A Letscore_ibe the score for segmersteg_j with score_i= maxEwl, Ew2 .05*Emay/Eavg_i
A Chose theseg_ithat minimizesscore_i

I Feathercut voasegments usingOmslinear ramp



LREQO9 Languages

(counts are for 30-second segments)

Ambharic
Bosnian
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Croatian
Dari
EnglishkAm.
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Farsi
French
Georgian
Hausa
Hindi
Korean
Mandarin
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Vietnamese
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Test Conditions

A Closedset: segment languages are limited to in
set languages, all @set) target languages

A Openset: segment languages also include
(undisclosed) oubf-set languages

A Language pairsSegment and target languages
limited to two, for each possible iget pair

I Thus always a single alternative hypothesis for each
trial

I Certain pairs designated as of particular interest

Cantonese-- Mandarin Hindi-- Urdu
Portuguese- Spanish Farsi-- Dari
Creole-- French Bosnian-- Croatian

Russian- Ukrainian Engl. (Americam) Eng.(Indian)



SystemInput/Output

A Input: all trials for a test condition, consisting of all
pairings of a test segment and a target language/diale

A Output: for each trial
I a decision (true/false)

I a score on which the decision is based, where higher score:
AYLI & 3INBFUSNI 06SEtAST UKI O ¢
A Systems were asked to specify if their scores could be interpreted a:
log-likelihood ratios{ {):NX2 a
= In P(data | target language)
In P(data | not target language)

whereln is the natural logarithm function



Evaluation Rules

A All 41793est segmentof all durations musbe processed for each
targetlanguage

A Each test segment must be processed separately and without any
knowledge of other test segments.
I Normalization over multiple test segmentsN®Tallowed.

A Side knowledge of the sex or other characteristics of the test
speaker igNOTallowed.

I Unless obtained by automatic means.
A Listening to the evaluation data or any other experimental

Interaction with the data iNOTallowed before all test results have
been submitted.

A Useof knowledge othe full set oftargetlanguages/dialects for
each testiSallowed



Basic Performance Measure

CLy. Ly)

where

— CMiss . PTarget . P Miss (LT )
CFA . (1 o PTarget). PFA (LT 9 LN)

- andL, are a target/nontarget language pair
Guiss Graand Pr,;are application modgbarameters

For LREO%he application parameters will be:
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Average Performance
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N, is the number of languages in the (closs=t) test

Ly is the Outof-{ S

POut-of -Set =

and
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{0.0 for the closed - set condition

0.2 for the open -set condition
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DET Curves

A In speaker recognition all trials are pooled to create the
DET curve

ALY €I y3dz-3S NBO2IAYAUAZY
for each language pair and then:

059¢ Q& I NB | @S NiargeSlahguagddN@ piioduce: afDET fg
each target language
059¢Qa F2NJ Lttt GFNBSG €I y3dz 3Sa

A The quality of calibration across languages affects the
overall multttarget language DET curves

o This is illustrated dramatically for the langugggar case
AGKS 59¢Qa F2NJ GKS (g2 aray3atsS GF NBS
AGKSaS (g2 59¢Qa aKz2dxZ R KIF@S 0KS at
A but if the scores are not properly calibrated the combined DET will be degra
A the next slide shows agxample




Counts.

Russian Ukrainian Pair Example
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Participating Sites/Teams (1)

System Site Location
Name

ATVS UniversidadAutonomade Madrid Madrid, Spain

BUTAGN Brno University of Technology Brno, Czech Republic
Agnitio Somerset West, South Africa

CASIA Institute of Automation, Chinese Beijing, China
Academy of Sciences

CUHK Chinese University of Hong Kong N.T., Hong Kong

EHU University of the Basque Country Bizkaia Spain

IFLY iIFlyTekSpeech Lab, EEIS University ¢ HeFej AnHuj China
Science and Technology of China

IR Institute for InNfocommResearch Singapore

IOA Institute of Acoustics, Chinese Beijing, China
Academy of Sciences

L2F L2FSpoken Language Systems Lab Lisbon, Portugal
INESED Lisboa

LIA LaboratorielnformatiqueD'Avignon Avignon, France



Participating Sites/Teams (2)

System Site Location
Name

LIMSI CNR&.IMSI (Laboratoire OrsayFrance
d'Informatique pour la Mécanique
et les Sciences de I'lngénieur)

LPT Loquendo Torino, Italy
Politecnicadi Torino Torino, Italy

MIT MIT Lincoln Laboratory Lexington MA, USA

NTUT National Taipei University of Taipei, Taiwan

Technology, Department of
Electrical Engineering & Graduate
Institute of Computer and
Communication Engineering

THU TsinghudJniversity Department of Beijing,China
Electrical Engineering

TNO Nederlandse Organisatie voor SoestenbergThe
Toegepast Natuurwetenschappeliji Netherlands
Onderzoek



Outline

A Overall Evaluation Results

A Performance
A Performance
A Performance
A Summary

History
oy Language

oy Data Type



Overall Evaluation Results
e —

See web page summary:

http://www.itl.nist.gov/iad/mig/tests/lre/2009/Ire09 eval results/index.htm



http://www.itl.nist.gov/iad/mig/tests/lre/2009/lre09_eval_results/index.html
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Best Systend Closed Set
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Closed-Set
-

Primary Systems - Language Weighted - 30 Seconds
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ACowinners in 30 sec trials

Merformance loss in 30 sec
trials compared withLREO7

2007, 2009
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/8 sec saw better
performance compared with
LREO7

Amproved selection of 3 sec
segments



Miss Probabitivy €

Open-Set

Frimary Systems - Language Weighted - 30 Seconds.
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Miss Probabitity 05

Best Systems by Target Language
Closed Setd 2007, 2009

Miss Probabitity 09
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Closed-Set Language Hypothesis: Korean
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Best System Recognizing American English for American

English/Indian English Language Pair
2007, 2009
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Best System Recognizing Hindi for Hindi/Urdu Pair
2007, 2009
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Miss Probability ¢4)

Closed Set Performance by Target Language

System 2

MIST LREOS

Closed-Set Language Hypotheses
Training Data From Corpus: VOA

- 3 Seconds

System 1
Closed-Set Language Hypotheses Hindi
Training Data From Corpus: CTS
= 3 Seconds Indian
English
Farsi
Hausa
| _American
English
Vietnamese
Mandarin

s 10
False Alarm Probability (%)

Andian languages were challenging

Miss Probability @)

Bosnian
- Dari
Croatian
Pashto

ACTS training somewhat better performance
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Closed Set Performance by Data Type
.\

A VOA and CTS performance broadly comparable
A CTS curves less linear, with better performance at high FA rates

System 1 System 2 System 3

Closed-Set cTS
Segment Source Corpus 3s




