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Abstract Due to speech recognition problems in noisy environment, Audio Visual Speech Recognition (AVSR) system,
which combines speech information and visual information, has been proposed since the mid-1990s,. and lip reading
have played significant role in the AVSR System. This study aims to enhance recognition rate of utterance
word using only lip shape detection for efficient AVSR system. After preprocessing for lip region detection,
Convolution Neural Network (CNN) techniques are applied for utterance period detection and lip shape feature vector
extraction, and Hidden Markov Models (HMMs) are then used for the recognition. As a result, the utterance
period detection results show 91% of success rates, which are higher performance than general threshold
methods. In the lip reading recognition, while user-dependent experiment records 88.5%, user-independent
experiment shows 80.2% of recognition rates, which are improved results compared to the previous studies.
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(Convolution Neural Network)S ©]-83fto] &3t 41 Model, Convex Hull 522 Sl &2-& A} 3k
= APS o9, sUFUESAR o BY SAS F £9 24US SAHOE k= AT Fol 8y gk
=39tk FEd o EY 5AS A Fas [2,7.89,101.
HMM(Hidden Markov Model) 2.2 914 A&-& a3} a2]3 Y Y U9 ARE 7|Rte = st EAF ¢
<Table 1> Previous Approaches
Approach Feature Generation Method Recognizer Experiment Word Recognition Rate
points are designated for lip shape
(1] approximation, Grid based Features DTW 6 Isolated Word 60.56%
(Optical Flow, Sobel, Gray)
[2] ASM HMM One, Two, Three, Four 90.6%
[3] Binary Image of Lip and Teeth NN Jal, /i, I, Jel, 1o/ 58.6%
[4] Gray Feature of Lip Region HMM 1, I, Sam Sa, O, Yuk, Chil, Pal, Gu, Gong, Young 66.3%
[5] Optical Flow SVM 14 English Phonemes 95%
[6] Optical Flow SVM 14 English Phonemes 97%
[7] AAM HMM ah, eh, f, ao, t, uh, w, k, p, iy, aa, ch, 0o 75.26%
(8] ASM SVM a, e i, 0 u 74.73%
[9] points are designated for lip shape | ypyng | Gne Two, Three, Four 683%
approximation
[10] Convex Hull HMM Isolated Word 68%
[11] Snake Model, Inner Mouth Area NN ba, bi, bou 72.73%
. Zero, One, Two, Three, Four, Five, Six, o
[12] ASM, Binary Image of Inner Mouth HMM Seven, Eight, Nine 84%
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<Table 2> Utterance Period Detection Result(%)
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Matrix
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