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Table 1. Forecasting performance of different models on the held-out test set

B MAE/(kW-h) RMSE/(kW-h) MAPE/% S80/10° HEBIBAE/ms
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BEREARTH 15.4 20.6 9.2 42.0 L1
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Figure 2. Error distributions of the compared models across outdoor temperature ranges
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Figure 1. Measured and predicted energy demand of a
typical teaching building over one week
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Table 2. Ablation study results
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Energy Consumption Forecasting for Campus Buildings Based on Multi-
source Sensor Data

LIU Chen*', ZHAO Kai®

1. School of Energy and Environment, Jiangnan Institute of Technology, Wuxi 214122, China; 2. Jiangsu Key Laboratory of
Building Energy Efficiency, Wuxi 214122, China

Abstract: A multi-source time-series forecasting method is proposed to address heterogeneous data sources, short-term
fluctuations and limited interpretability in campus building energy prediction. Environmental, occupancy and equipment
measurements are aligned on a common 15-min timeline through a unified preprocessing pipeline, encoded by a gated recur-
rent network, and weighted by variable-level attention. Validation on eighteen months of monitoring data from twelve teaching
buildings yields a mean absolute percentage error of 6.8%, an 18.4% reduction from the LSTM baseline, with error growth
bounded by 2.1 percentage points under extreme outdoor temperatures. Attention analysis identifies outdoor temperature and
occupancy rate as the dominant short-term drivers, providing a quantitative basis for campus energy scheduling and energy-
saving control.

Key words: building energy consumption; multi-source data; time series; attention mechanism; energy-efficient control
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