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[Abstract]

This study proposes an Al-based early diagnosis system for children's language developmental
disorders using the Korean BERT (KoBERT) model. A dataset of 10,000 sentences was constructed,
including typical expressions, autism spectrum disorder, stuttering, and communication disorders. The
system was trained and evaluated to classify each type of disorder. Experimental results showed that the
KoBERT-based system achieved the highest performance with an Fl-score of 0.88, and the confusion
matrix analysis confirmed accurate classification even between similar linguistic patterns. This study
demonstrates that deep learning-based natural language processing (NLP) techniques can effectively
support early diagnosis and intervention of language developmental disorders, contributing to clinical and

educational applications.
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II. Preliminaries

1. Related works

1.1 Early Diagnosis of Language Disorders
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1.2 Deep Learning-Based NLP Trends
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III. The Proposed System

1. System Architecture
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Fig. 1. Architecture of the proposed system
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2. Data Construction and Preprocessing
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3. Model Training Inference Process
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IV. Experimental Results

1. Experimental Design
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2. Model Performance Results and Discussion
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Table 1. Model Performance Comparison
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Fig. 2. Loss Reduction Trend over Epochs
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Table 2. Training and Validation Loss per Epoch

Epoch Training Loss Validation Loss
1 0.000800 0.000633
2 0.000200 0.000182
3 0.000100 0.000082
4 0.000100 0.000045
5 0.000000 0.000027
6 0.000000 0.000017
7 0.000000 0.000012
8 0.000000 0.000008
9 0.000000 0.000007
10 0.000000 0.000006

3. Confusion Matrix Analysis
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V. Discussion
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