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The modulation-filtered spectrogram
(Brian Kingsbury)

e (Goal: invariance to variable acoustics

speech

- filter out irrelevant
modulations

- channel adaptation
(on-line auto. gain

Bark-scale power-spectral filterbank

CO ntrOI) lowpass envelope bandpass
. 0-16 Hz filtering 2-16 Hz
) mUItIpIe . =160 ms automatic T=160 ms
representations “gain.
=320 ms % contrel T =640 ms
lowpass h bandpass ;
features features
* Results (small vocabulary):
Feature Clean testWER |Reverb test WER
plp 5.9% 22.2%
msg 6.1% 13.8%
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Broadcast News recognizer

e 1998 evaluation - RNN + MLP

e 8000 HU nets trained for MLP-only system:

combo WER% RNN98 MSG-8kHz PLP-16kHz
RNN98 27.2 24.9 24.5
MSG-8kHz 29.7 24.4
PLP-16Khz 25.5

- RNN+MSG+PLP: 23.7%

- plp 8000HU forward-pass ~0.7x real time (spert)

 Gender-dependent versions:

net set WERE% WER% WER%
plp-GD 20.3 27.2 24.6
msg-GD
plp+msg-GD
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Broadcast News: ongoing

Dynamic pronunciations (Eric Fosler)

- data-derived rules for context-dependent
pronunciations:

phones, syllables, words, rate ...
- rescored N-best output from 1st pass
- ~ 3% RER improvement

Multiband (Adam Janin / Nikki Mirghafori)
20% RER for small-vocabulary (Numbers)
no significant improvement yet for BN
features: MSG, cepstra, KLT, plp

all-way possible combinations & weights
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Multiband for Broadcast News
(Adam Janin / Nikki Mirghafori)

 Scheme that worked best for small vocab:
4-way frequency split

plp cepstra+deltas within each band

MLP classifier for each band + MLP combiner

Front end MLPM erger

Viterbi Decoder

Speech_|
Signa

| Recognized
Words

=

 Weighted average of all possible combos
- p(glabcad)=3sp(q| Sab.cd).p(S)
S ranges over 16 possible combinations
- p(S) from? constant, local feature (entropy)
- oracle best p(S) - WER=19% (25%RER)
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Topic modeling
(Dan Gildea & Thomas Hofmann)
« Bayesian model:
- p(word | doc) = Y p(word | topic) p(topic | doc)
- EM modeling of p(word | topic) & p(topic | doc)
over training set
- p(topic | doc) estimated from context in

recognition
» Use to modify language model weights
- p(word) U pyi(word) pop(word) / pyni(word)
- WSJ: trigram perplexity of 109 reduced 17%
- use for BN recognition?

» Use for topic segmentation?
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Acoustic Segment Classification
(Gethin Williams (SU) & Dan Ellis)

* Features from posteriors show utterance type:
average per-frame entropy

‘dynamism’ - mean squared 1st-order difference
average energy of ‘silence’ label

covariance matrix distance to clean speech
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 100% on Scheirer/Slaney speech-music testset

» Use for acoustic segmentation?
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Thisl demo development

- Stand-alone Tcl/Tk implementation

- doesn’t require httpd

- speech-input ready

=

thislui.tcl

File  Options

ThisliR demo

Enter query: |terr5-' nichols family

Frogram

CMM The World Today
CHM Primetime Mews
CMM The World Today
CHNM Headline Mews
CHNM Headline Mews

Results for: |t|3rr"_c,|r nichols family

Date

1337deczE
1337dec3l
1337deczE
1338jan05
1335jan04

Time

n9:.0z
10:11
d1:13
ne:3v
070z

Context

tany clark among the pristine terry nichal I
hombings of robbers and grieving family J
the penalty phase of terry nichols oklaho

the sentencing phase of the terry nichols
in the sentencing phase of tery nichols ,.n"'

Program: [CHH Primetime Hews

TR T s BN EF Y P T A e

Date: [1997decil

Amimledm e s e sl

diana crash investigation tells . n. n. a massive police report includes two withesses saying they I
sawy fiat uno zigzag ing out of this pars tunnel right after the crash killed diana her friend and their
driver withesses alzo tell police the fiat exhaust pipe appeared to be damaged in sought the tone in
addition a large dog reportedly was seen in the fact that car purse police are searching for the fiat
they do believe that it played a role in time a scar

10:11  where scores of withesses and there was harsh and testimony from oklahoma city bombings of —!
rabbers and grieving family members prosecution has now rested in the penalty phase of terry
nichols trial c. n. n. national correspondent tony clark has more on another difficult day in court the
second floor courdroom echoed with the anguish shots of kathleen trainer she lost her four year old
daughter and mother and father in [aw in the bombing flaring at terry nichols and pounding on the

Time: File: [em971231

e bl Femea s Al ma dm s Femee v
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