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| Speech S|gnal Statlstlcal structure model ]

~ Cepstrum vector sequence =
l
| L1 Ll
|

Cepstrum distribution

sequence (HMM) 8 8 8_,. .

Distances of distributions < — o
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Application of structures to ASR

& Application to more realistic ASR tasks [suzuki+'15]
@ Digits recognition and LVCSR (dictation)

& Use of structural features in discriminative reranking

Q Str. scores and ASR scores are combined with average perceptron.

Input speech x

y
HMM-based ASR

| | |
Hypothesis y, Hypothesisy, - Hypothesis y,

Calculate f-divergences for each hypothesis

f-divs fory,  f-divs fory, f-divs for y,
l l f-divs: f-divergences l
Convert f-divergences into feature vectors
| | |
® (v,) ®(v,) . @ (Yn)
y ! y
Rerank the hypotheses
'

Best hypothesis y*

reture vector sspence | HHHH\HH LG

Phone alignment «—><

Distribution sequence

Invariant structure




Application of structures to ASR ¢

¢ Continuous digits recognition 040 1 —
i\ 038 | —=— 1=0.0002 ||
@ Language = Japanese 5o | \« 200005
Q@ Baseline = GMM-HMM ASR S oa |-
Q@ Reranking = averaged perceptron 032 | M
@ Error reduction rate = 30% e s 10 15 20 2o
# of iteration (T)

¢ Large vocabulary continuous speech recognition
Q@ Language = Japanese
@ Baseline = DNN-HMM ASR Many errors are due to

a large number of

homonyms in Japanese.
@ Error reduction rate = 5% y

_—

Table 6: CERs of the LVCSR experiment.
Baseline Proposed Relative improvement

2.67% 2.53% 5.24%

)

Reranking = averaged perceptron
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