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Feature separation and information separation in speech signals

MINEMATSU NOBUAKI!®)

Abstract: In speech signals observed as waveforms, there exist various kinds of information simultaneously,
such as “what” is said by “whom” in “what way”. Humans can generally focus on a specific kind of informa-
tion exclusively and respond adequately. When one tries to realize this function of information separation
or exclusive payment of attention on a machine, he can take a strategy such as 1) finding good features
corresponding to a specific kind of information, 2) normalizing irrelevant components in used features, 3)
supervised and discriminative transformation of general features, 4) adaptation of model parameters that cor-
responds to irrelevant information, and 5) hiding irrelevant information in used features using the definition
of probability. In this paper, if one wants to realize human-like machines with good generalization ability,
the author claims that feature-level information separation is important. Further, some interesting examples
of feature-based information separation are shown in the task of world English pronunciation clustering.

Keywords: Information separation, linguistic and non-linguistic information, structural representation,
transform-invariance, f-divergence, world English clustering
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Fig. 1 Feature extraction based on information separation
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Fig. 2 Vowel distribution of regionally accented AE [8]
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Fig. 3 Distribution of the five Japanese vowel [9]
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Fig. 4 The French vowel system in structural phonology [11]
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“Please call Stella. Ask her to bring these things with her
from the store: Six spoons of fresh snow peas, five thick slabs
of blue cheese, and maybe a snack for her brother Bob. We
also need a small plastic snake and a big toy frog for the kids.
She can scoop these things into three red bags, and we will go
meet her Wednesday at the train station.”
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p*laestik sneik” @n 2 big’ t*a1 fiog fo1 da k*idz [1 k¥in sku:p
di:z Binz inty 611 16d b gz &n wi wil mi:t her wentsdi 2t da

tiein steifin]

B8 FiALTHNRT77 7L IPAFESRI LA
Fig. 8 The elicitation paragraph and its IPA transcription
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Fig. 9 Calculation of differential matrix {D;;}
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