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Abstract Speech communication between humans has several steps such as production, encoding, transmission,
decoding, and hearing. In every step, multiplicative or linear transformational distortions are inevitably involved.
Unlike additive noise, source of which can be eliminated physically, deletion of sources of the above distortions
always disables speech communication. In speech recognition, to deal with the distortions, model adaptation or
parameter normalization is often required. The authors wonder whether a human listener always adapts his ears or
normalizes input speech before he starts to understand what a new speaker says. This paper shows a possible answer
to this simple question. It is mathematically proved that acoustic representation of speech exists where completely
no dimensions are allowed for multiplicative and linear transformational distortions. Since the new representation
cannot convey the above two kinds of distortions at all, a speech event represented by the proposed method can be
transmitted from a speaker to a listener without any alterations. Results of perceptual experiments with synthetic
speech samples of dynamically variable speaker individualities indicate that human listeners employ the theoretically
distortion-free channel for efficient and reliable speech communication.

Key words universal structure, inevitable distortions, phonology, speech communication, perceptual experiment
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Speaker : TUT/M03
Comment : Subset = S3

Accumulated distortion

/aal lae/ /ah/ [eh/ [in/ [/m/ Juh/ fuw/ [l i [sh/ Is/ [k/ A&/ [dh/ [z] - [b]
ler/ fax/ Iyl fiyl Ing/ In/ Jao/ I/ N/l #th/ofchl ol il b Il I

X 2 HAAYPAI X 2 EEEEOBIK
Fig.2 English phoneme diagram produced by a Japanese student
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Fig.3 Structured utterance
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