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Abstract A novel method of speech representation is proposed. Conventionally, speech sounds are represented by
referring to their articulatory and acoustic properties (articulatory and acoustic phonetics). In this paper, an entire
system of all the kinds of speech sounds of a language is physically characterized. After modeling the individual
sounds of a language as distributions of cepstrum vectors, distance between any two of the sounds is quantified
based on information theory. The resulting distance matrix of the sounds contains full information of structure
of the system and the structure is found to be invariant with any kind of multiplicative and linear transforma-
tional distortions, which are inevitably involved in speech production, recording, transmission, and hearing process.
Multiplicative distortion corresponds to shift of the structure and linear transformational distortion corresponds to
rotation of the structure. The proposed method realizes speech representation with no dimensions to indicate the
above two distortions. With the method, individual language learners are modeled, where properties of age, gender,
size, mic, room, line, etc are unseen and only dependency of the pronunciation on their mother tongues is observed.
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Comment : Subset = S6
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laal Iwl fler/ [ihl leh/ /uh/ /ly/ /ng/ Inl(dlIgl ol fibl e Isl I fthl ldhi

B 2 AKEERFEGREIC & B E NN

Fig.2 An English phoneme diagram made from a native speaker
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of American English
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Taal lael lahl Jeh il Im/ Juh/ Juw/ I/ 1 Jshf /sl Ikl 17 [dh_fz Tol

ler/ lax/ Iyl fiyl Ingl Inl faol Iwl N [/ Jthifch/ Ipldl fhfgl i

X3 HAANZ X 2 HRGEE R
Fig.3 An English phoneme diagram made from a native speaker

of Japanese
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