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摘    要 
    異常浪機率預警系統係以AI方法建立，然而如可應用於訓練與驗證的實際案例數量稀

少，則難以進行。為解決此問題，本研究嘗試應用資料擴增方法，當資料案例仍不充足時，

仍能完成系統建置。本研究採用三種資料擴增技術進行比較與應用，包含噪聲注入、SMOTE
和Mixup等方法。噪聲注入法是透過加入高斯隨機噪聲，模擬真實環境變化，有助於模型

提升泛化能力。SMOTE方法透過分析少數類別樣本，利用K近鄰演算法在特徵空間內合成

新樣本，達成樣本平衡並強化模型訓練成效。Mixup方法則是將兩個樣本依比例混合，對

資料與標籤進行線性插值，產生新的虛擬樣本，有效擴展訓練資料的分布範圍。初步測試

結果顯示，三種方法各具優勢，皆能在資料量不足與不平衡情況下，有效提升模型效能與

泛化能力。本研究期望透過比較不同擴增方法的成效，尋找最適合瘋狗浪預測模型訓練之

技術，作為未來資料建模與實務應用之參考依據。 
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Abstract 

 
     The freak wave warning system is developed using AI methods; however, the freak wave cases available for 
training and validation poses a challenge to system development. To address this issue, this study explores the 
application of data augmentation techniques to enable system construction even when case data remain insufficient. 
Three commonly used data augmentation methods were selected for comparison and implementation: Noise Injection, 
SMOTE, and Mixup. Noise Injection involves adding Gaussian random noise to simulate variations in real 
environments, thereby enhancing the model’s generalization ability. SMOTE analyzes minority class samples and 
synthesizes new samples in the feature space using the K-Nearest Neighbors algorithm to achieve class balance and 
improve model training effectiveness. Mixup generates virtual samples by linearly interpolating between two existing 
samples and their corresponding labels, effectively expanding the distribution of the training dataset. Preliminary test 
results show that all three methods offer distinct advantages and can significantly improve model performance and 
generalization under conditions of limited and imbalanced data. This study aims to identify the most suitable 
technique for training rogue wave prediction models, providing a methodological foundation for future data modeling 
and practical applications. 
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