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Sudden noise reduction using dynamic speech feature model
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Abstract This paper describes a method for reducing sudden noise using a static and dynamic speech feature
model. We have propoesed a method for reducing these noises using static feature model after the noisy frame is
detected and what noise overlapped is classfied. But, the previous method has a problem that the noise reduction
is not peroformed if the frame is not determined as noisy one although the frame has a noise. In this paper, we
propose a noise reduction method using a dynamic feature model and last frame data in order to deal with such
noisy frames. In our experiments, the proposed method achieved better performance for recognition of utterances
overlapped by sudden noises than the previous method.
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Fig.1 An example of sudden noise
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Fig.2 An example of tree of noises
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Fig.3 one-vs-rest multi-class algorithm for AdaBoost
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Fig.4 An example of detection and classification
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Table 1 Experimental condition

Making tree
Feature parameters 24 — log Mel filter bank
Tree depth 5
Upper limit
(in order of depth level) 50, 25,12, 6
Detection and Classification
24 — log Mel filter bank

Feature parameters
The number of
weak learners of AdaBoost 200
Noise reduction
24 — log Mel filter bank

Feature parameters

The number of components of GMM
(experiment 3patterns)

32, 64,128

Speech recognition

12-MFCC + A+ AA
with CMN
Phoneme HMM
5 states 12 mixtures
500 words

Feature parameters

Acoustic models
Lexicon

ok — arg max QP @) (24)

a

S 23 plmlae, ne, oN)-

m

(wlnm + w2 |:$t — gt it a(k))]) (25)
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Table 2 Detection and classification results

5dB 0dB -5 dB
Recall 0.850 0.908 0.942
Precision 0.861 0.868 0.871
Classification 0.290 0.382 0.406
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Fig.5 Recognition results at SNRs of -5 dB, 0 dB and 5 dB
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Table 3 Results of detection for unknown noises

5dB 0dB -5dB
Recall 0.831 0.886 0.926
Precision 0.849 0.856 0.860
100 O Baseline
87.9 O Previous
90 82.6 M Propose
80 JARi 738 756 |
70 69.0 67.1
60 57.04
50
40
5dB 0dB -5dB
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Fig.6 Recognition results for words utterances mixed unknown

noises
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