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Recognition of Korean Vowels using Bayesian
Classification with Mouth Shape

Seong-Woo Kim+, Kyung-Ae Cha”, Se-Hyun Park'™"

ABSTRACT

With the development of IT technology and smart devices, various applications utilizing image
information are being developed. In order to provide an intuitive interface for pronunciation recognition,
there is a growing need for research on pronunciation recognition using mouth feature values. In this
paper, we propose a system to distinguish Korean vowel pronunciations by detecting feature points of
lips region in images and applying Bayesian based learning model. The proposed system implements
the recognition system based on Bayes’ theorem, so that it is possible to improve the accuracy of speech
recognition by accumulating input data regardless of whether it is speaker independent or dependent
on small amount of learning data. Experimental results show that it is possible to effectively distinguish
Korean vowels as a result of applying probability based Bayesian classification using only visual
information such as mouth shape features.
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Fig. 1. Face Landmark Extraction: (a) Face Objects de—
tected by Haar Algorithm, (b) Extracted Landmark,
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Fig. 2. Definition and the Meaning of Feature Points,
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Table 1. Hardware Spec.

System Specification
CPU Intel Core i7-3770 3.40GHz
Graphic Card Geforce GTX1060 3GB
RAM 16GB
(ON} Windows 10 Pro
Tool python 3.6.5
Library OpenCV 2.4.10

Camera IPhone XS Camera
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Fig. 3. Probability Distribution of Attribute Values for
Same Person: (a) Attribute [M,], (b) Attribute
[M,] and (c) Attribute [L.].
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Table 2. Recognition result of each Korean vowel pronunciation

oo — Flal I i “ul Wl (A1Te) o]
I lal 93% 0 0 0 0
1 [i] 0 85% 0 16% 4%
T lul 0 0 73% 0 17%
Wl (il 0 15% 0 80% 0
[o] 7% 0 27% 4% 79%
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Table 3. Comparison of SVM[20] and proposed Bayesian classifier
Vowel }lal 1 [i] T [ul Hlz]l (d[eD -[o]
Bayesian 93% 85% 75% 80% 79%

SVM 67% 81% 84% 64% 73%
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Fig. 4. Snapshots of the Pronunciation detection re—
sults: (a) Pronunciation ' }[a]', (b) Pronuncia—
tion ' | [i]', (c) Pronunciation 'H[&]’, (d) Pro—
nunciation 'L[o]'.
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