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Abstract — the problem of control and synchronization of video- and audioinfromation
tempo stays topical for Computer-Assisted Language Learning systems if the problemisto
improve pronunciation or listening comprehension. The paper deals with two methods
used for pronunciation enhancement.
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l. Introduction

It has been proved that multimedia environment helps foreign language learners
to develop both oral and written skills. To perceive contextual information is
possible only when sounds are produced clearly, what depends on the human
speech production system movements.

Systems based on automatic speech recognition (ASR) technology provide
important functionality in CALL applications. This is young but growing area of
research motivated by the large number of students studying foreign languages.

Il.Pronunciation Controller

While learning a foreign language, a very important constituent of the process stays
the learner’ s pronunciation. Here below is an algorithm suggested in [2]:

1. the problem becomes easier to be solved if trandate a given agebraic problem into
a geometric one, which can be visualized better. Having solved the geometric problem,
itistrandated into its previous algebraic domain;

2. the trandation from one domain into other is done by using Fast Fourier
Transform and its inverse, which can be computed both in time O(n log n), where n —
the number of points.

In the case it is necessary to compare a sentence pronounced by the teacher with the
same sentence but repested by a learner. Thus, the problem deals with speech
matching. That is why each sentence that has to be pronounced by the teacher is stored
in a database that consists the following entries: a key to identify the sentence in the
program, the sentence in digital (voice) format and the same sentence in text format.
The pronunciation controller program works asfollows:

= when the program requires a sentence, it retrieves it from the database D by using
the search key;

194



= the program sends the digital version of the sentence to the speaker and stores the
sentence in text format into the array P, where two consecutive words are delimited by
asingle blank;

= the student repests the sentence in front of a microphone, and simultaneoudly the
sentence is converted into text (via voice/speech recognition program) that is stored
intothearray T;

= then the longest common subsequences of both arrays P and T are computed to
identify the words which have been pronounced correctly;

The agorithm work results in an obtained list of positions in which two arrays (i.e.
two sentences) differ. The next step is to store words mispronounced into a dictionary
M and associate to each word aweight (akind of hit/missratio), which isrelated to the
number of times that the word has been pronounced correctly/incorrectly.

[lI.Hidden Markov Model to detect mispronunciation

Mispronunciation detection shares much in common with automatic speech
recognition technology and magjority of mispronunciation detection systems use
satisticad models such as Hidden Markov Models (HMMs) in order to detect
mispronunciation. Most recent works have attempted to improve the detection accuracy
by using extended recognition networks that incorporate cross-language phonological
rules, which are rules that dictate how a learner’'s firgt language affects hisher
pronunciation of a second language. The problem of mispronunciation detection has
gained sgnificant interest in the last two decades.

The most robust systems are the Md-frequency cepstral coefficients (MFCC) which
are based on Méd-scale [3]. Though Adaptive Frequency Cepstral Coefficients system
has better performance than MFCC has with various commonly used frequency scales.
A fundamentadl criterion for comparing the performance between the Me-scale and the
word adaptive frequency scae is the group separation between the native speakers
(with correct pronunciation) and the non-native speakers (with incorrect pronunciation)
with respect to their distribution HMM scores.

Conclusion
Software tools for mispronunciation detection provide learners with visual aids
such as waveform displays, plots of pitch contours, and spectrograms. The design
of multimedia materials stays a significant area of research in CALL.
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