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[Abstract]

In this paper, we propose KM-AVSR, a Korean Morpheme-based Multimodal Audio-Visual Speech
Recognition (AVSR) model designed to enhance sentence-level lip-reading accuracy. Lip-reading has become
increasingly valuable for understanding speech in noisy environments or in the absence of audio, with promising
applications in Korean language education, assistive technologies, and surveillance. To address the challenges
posed by the syllabic and agglutinative nature of Korean, KM-AVSR adopts morpheme-based subword
tokenization. The model independently encodes visual (lip movements) and auditory (raw waveform) inputs
using separate encoders, fuses the modalities through a multilayer perceptron, and decodes the output using
a hybrid Connectionist Temporal Classification (CTC) and Transformer-based decoder. Evaluations on a Korean
lip-reading dataset demonstrate that KM-AVSR achieves a Character Error Rate (CER) of 15.66%, representing
a 39.35% improvement over a conventional CNN-based AVSR model. These results highlight the effectiveness
of morpheme-level subword modeling and hybrid decoding in Korean AVSR.

» Key words: Korean lip-reading, Audio-visual speech recognition, Morpheme-based subwords,
Deep learning, Natural language processing
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2.3 Hybrid Decoder Design for Korean Lipreading
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Fig. 1. Overall architecture of the proposed KM—-AVSR
model for Korean sentence-level lip—reading.
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2. Target Tokenization
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4. Transfer Learning and Model Initialization
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Fig. 7. Transfer learning and initialization strategy of the
proposed model.

a3 7o =AIE dieh o], AZE QIFH(Visual
Encoder)?t A7t o135 (Audio Encoder)= Ho] $HAF
719re] o AgZY ClolEAI(LRS2, LRS3 F)ollA] Al
3 SR5E HEAIE 2719} 3oR AFgRITh o A7lshe
Qo] v EARI 22 F ST BlS =] FYTF 2|
2 ARz Holstol, £7] % 27 4=9 45 o



82 Journal of The Korea Society of Computer and Information

Y3 252 o] 159l FHIF FEIA X
grgsliof stog, sh=o] PEjA 7|8t 519 Tof AJHEA
gItdoz AT 4 Q&E Transformer I
CTC Projection 152 M 27133ttt o] & A
g2 ohgo] HYd HoHAlE 7lFteR o4 &
(Fine-tuning)=|o] £|A g}t

olg{gh 13-4t 2] x7|et M ohgut 22
oldZ Algsttt:

Faowe mju

o

- Cjofet Agcle} Wet So] Uiet S TR W
mjelA] Aokt Mol sk Azke gRol Yol n
o £7]5k8 ESIT, WML B o §5L 0]

IV. Experimental Results

1. Dataset Description
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2. Evaluation Metric
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9t CERS o589 A¥Act BE B 19 A
(Insertions), AIA|(Deletions), HiA|(Substitutions) 2%
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Table 2. Demographic and Environmental Statistics
of the Korean Lipreading Dataset.

. Ratio

Category Attribute T
No Noise 29%
Daily Noise 14%
Noise Traffic Noise 14%
Environment Industrial Noise 14%
Natural Noise 14%
Other Noise 14%
Sex Male 50%
Female 50%
Speaker General 75%
Type Professional 25%
Teens 10%
20s 26%
Age 30s 25%
40s 23%
50s 8%
60s 7%

3. Implementation Details
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4. Experimental Cases and Comparison
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Table 3. Character Error Rate (CER) Comparison of
Conventional AVSR and Proposed KM-AVSR Models.

Scenario Method CER(%)
Korean CNN-based AVSR 25.81
Lip-reading
Data KM-AVSR (Proposed) 15.66
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