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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.
Minematsu showed that, if speech is represented as states based on probability theory and the states are viewed as
structure based on information theory, the structure cannot be changed by the above distortions. When a language
learner is modeled by this new representation of speech, since the model has completely no dimensions for the static
distortions, only the dependency of the learner’s pronunciation on his/her mother tongue is seen in the model. Nowa-
days, goal of pronunciation training has been shifted from “native-sounding” to “intelligible” pronunciation. In this
work, the more intelligible pronunciation is defined as the pronunciation where mental lexical access is possible with
lower cognitive load. By comparing the acoustic structure in a learner’s pronunciation and the linguistic structure
in the target language’s vocabulary, the expected cognitive load is calculated for individual learners. Instructions
are also automatically generated to reduce the cognitive load efficiently with the minimum training efforts.
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No replacement Set: S6

Score : 2.02

Merging Distortion

Merging Distorti

Speaker : RYUIFO6 g After replacement of relations of /ax/ and /ih/

Speaker : RYUIFO6 - g/ Ater replacement of relations of /ax/, /ih/, /dh/, and /r/ SPeaker : RYU/FO6
Set: S6 Set: S6

Score : 2.02 Score : 2.02

Merging Distortiol

B 5 FEE - B OB RER O EHR I D W TP S N 2 ERER GG O Lok T

Fig.5 Prediction of change of a learner’s pronunciation structure via. replacing sub-structures between the learner and a teacher
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