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Abstract “Easiness of speech perception against great variability of speech acoustics.” This is the classical prob-
lem of speech science and engineering, which remains to be solved [1]. After the phonemes were found to be lacking
in acoustically invariant features, speech science has pursued the solution in studies of the articulation(motor
theory) [2]. Speech engineering, on the other hand, has pursued it in studies of statistical modeling of speech acous-
tics(hidden Markov models) using large speech corpora [3]. The problem is, however, yet to be solved. In this study,
a completely different approach is taken to provide a candidate solution for the classical problem. The solution
is obtained based on a mathematical theorem of the invariant structure. With the theorem, acoustic modeling of
speech is reconsidered by asking another question “Why was language born in the aerial vibration?” or “What kind
of physical properties of the aerial vibration was a necessary condition to the birth of language?” The reconsideration
gives the candidate solution, called speech Gestalt. In this paper, it is also shown that the solution requires speech
researchers to reconsider spoken language communication especially in view of cognitive psychology, physiological
psychology, cognitive linguistics, disability, and complex systems. Further, a suggestion is made for speech science
and engineering and some considerations are done regarding the acquisition of language and the origin of language.
Key words Speech perception and recognition, structural phonology, theorem of the invariant structure, speech
Gestalt, cognitive linguistics, complex systems, autism
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KB 2BEOERD —DOMEEHE LTHEZ S 2 LDT
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