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NISACHON THABCHA : DAY-AHEAD LOAD FORECASTING USING SUPERVISED DEEP
LEARNING TECHNIQUE WITH CONTEXTUAL FEATURE ENGINEERING AND
EXPLAINABLE ANALYSIS: A CASE STUDY OF THE SUT CAMPUS WITH PV
INTEGRATION
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This study proposes a framework for short-term electric load forecasting and
evaluates the performance of deep learning models using electric load data with a 15-
minute resolution. The forecasting model incorporates time-related features, historical
load data, and meteorological variables, along with feature engineering for effective
feature construction and selection.

The evaluated models include Deep Neural Network (DNN), Long Short-Term
Memory (LSTM), Bidirectional LSTM (Bi-LSTM), Convolutional Neural Network-LSTM
(CNN-LSTM), Moving Average, and Attention-based LSTM, with Gated Recurrent Unit
(GRU) and Bidirectional GRU (Bi-GRU) considered in preliminary experiments.

To improve forecasting accuracy and model interpretability, Mutual
Information (MI) and Shapley Additive Explanations (SHAP) are applied for feature
selection. Model performance is assessed using MAE, RMSE, and MAPE. The results
demonstrate that models explicitly capturing temporal dependencies, particularly Bi-
LSTM and CNN-LSTM, outperform baseline models. Furthermore, SHAP-based feature
selection provides feature subsets that better align with the learning mechanisms of

deep learning models compared to MI.
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