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1 Convolutional Neural Networks (CNN)
2 Long Short-Term Memory (LSTM)
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1 Heating, Ventilation, and Air
2 Support Vector Machine
3 k-Nearest Neighbors
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8 Stochastic Gradient Descent( SGD)

9 Mean squared error(MSE)

10 Mean Absolute Error (MAE)
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Abstract

Nowadays, due to the increase in energy demand, the optimal management of
energy consumption has become one of the main challenges in smart cities. This
research is an important step towards making energy management smarter in
smart cities. In this research, a hybrid model based on deep learning,
convolutional neural networks (CNN) and long-short-term memory (LSTM)
neural network is proposed to accurately predict energy consumption. By
combining these two models, it is possible to have a more accurate prediction of
future energy consumption and to make better decisions for energy management
by identifying complex patterns of energy consumption and providing solutions
to optimize energy consumption. First, energy consumption data is collected from
various sources such as sensors and smart meters, then data preprocessing is done
to prepare them for model training, and CNN is used to extract spatial features
from energy consumption data and LSTM is used to understand the temporal
patterns of these data and predict energy consumption. . The proposed method
has advantages such as high accuracy of energy consumption prediction,
identification of complex patterns in energy consumption, the possibility of
making better decisions for energy management, helping to reduce energy
consumption and improving environmental sustainability.

Keywords: Smart City, Deep Learning, Convolutional Neural Networks, Long-
Short-Term Memory Neural Network, Energy Consumption Prediction, Energy
Optimization.
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