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Efficient Emotion Classification Method Based on Multimodal Approach
Using Limited Speech and Text Data

Mirr Shin™ - Youhyun Shin'"

ABSTRACT

In this paper, we explore an emotion classification method through multimodal learning utilizing wav2vec 2.0 and KcELECTRA models.
It is known that multimodal learning, which leverages both speech and text data, can significantly enhance emotion classification
performance compared to methods that solely rely on speech data. Our study conducts a comparative analysis of BERT and its derivative
models, known for their superior performance in the field of natural language processing, to select the optimal model for effective feature
extraction from text data for use as the text processing model. The results confirm that the KcELECTRA model exhibits outstanding
performance in emotion classification tasks. Furthermore, experiments using datasets made available by Al-Hub demonstrate that the
inclusion of text data enables achieving superior performance with less data than when using speech data alone. The experiments show
that the use of the KcELECTRA model achieved the highest accuracy of 96.57%. This indicates that multimodal learning can offer meaningful
performance improvements in complex natural language processing tasks such as emotion classification.

Keywords : Artificial Intelligence, Natural Language Processing, Speech Recognition, Multimodal, Emotion Classification
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Table 1. Statistics of Participants and Data Quantity by Emotion

Label Num. of Num. of Num. of
Participants Data Total Data

Happy 41 66,097
Anxious 40 65,853
Angry 40 65,715

Sad 40 64,359 453,365
Embarrassed 40 64,201
Neutrality 40 63,400
Hurt 40 63,740
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Feature Combination, and Step 3: Classification Using Combined Features
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Table 2. Pitch Voice Duration and Text Data Redundancy
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Table 3. Accuracy Results Using Only Speech Data with Random,
Short, and Long Data Sampling

Table 4. Accuracy Results of Text Classification Using
KcELECTRA Model Based on Varying Training Data Quantities

Num. of Data Random Short Long Num. of Data Acc(%) Num. of Data Acc(%)
5000 79.20 78.49 82.90 50 72.04 500 83.93
10000 86.32 85.89 87.20 100 75.04 1000 84.20
15000 89.33 88.93 89.51 150 77.46 1500 84.61
20000 92.34 89.82 92.41 200 78.92 2000 89.27
25000 92.06 91.31 92.46 300 80.47 all 94.53
30000 92.79 92.25 93.70
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Table 5. Performance Comparison of Different Text
Processing Models - KcELECTRA, KoBERT,
KLUE-bert, KLUE-RoBERTa, KoELECTRA
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Table 6. Comparative Analysis of Multi-modal Accuracy Results:
Single-Modal Speech and Text Data Versus Multi-modal
Approach, Categorized by Data Length (Short and Long)

Model Acc(%) Data Type Num. of Data Short Long

KoBERT 92.57 Speech only (best) 30000 92.25 93.70

KoELECTRA 94.54 Text only (best) 15767(all) - 94.53

KLUE-bert 95.44 50 49.13 60.53

KLUE-roberta-small 95.49 100 56.35 82.61

KLUE-roberta-large 96.41 150 68.71 89.01

KcELECTRA 96.57 Multi-modal 200 72.23 89.86

250 82.70 90.31

Lo 300 83.61 | 94.68
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