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ARTICLE INFO ABSTRACT

With the advancement of computing power and data analysis techniques, it is now
possible to analyze user information using big data techniques. Here, an attempt was
made to integrate user information with physical characteristics of residential
buildings to analyze how these elements affect energy consumption. Regression
analysis was performed to accurately identify the impact of each element on energy
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consumption. In this study, the artificial neural network technique was used to model
and predict the input energy consumed in a residential building. Regression analysis
was performed to accurately identify the impact of each element on energy
consumption. It was found that six elements were influential in all seasons: the
number of exterior walls, the direction of the housing, the area of the housing, the
number of years occupied, the number of family members and the occupation of the
head of the household. Then, the elements that had influence in each period were
extracted. Based on the results of the regression analysis, the input variables were
selected for the training of the artificial neural network (ANN) model for each
period, and residential energy consumption prediction models were implemented
based on the actual consumption. The elements that are known as effective factors
on energy consumption through regression analysis can be used to implement
predictive models with advanced forms.
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Introduction

Neural network models can understand any non-linear mapping between input and output, and there is
no need to know the mathematical equation to describe load and effect coefficients in an advanced
way. Therefore, this method is generally used to predict building energy consumption. Current
applications investigate the potential of dynamic simulation of the energy demand of a building by
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using a limited input set [8], as mentioned earlier, the idea that is investigated in this article is the use
of It is information that is potentially available from low-cost monitoring and controlling devices,
along with weather information outside the building, so that the optimal energy consumption for the
current and current conditions in Tabriz city can be predicted by the neural network and any ldentify
abnormal conditions.

Methodology

First, data from the Permanent Household Energy Survey were merged with Climate Constant annual
regional temperature data. Second, a multiple regression analysis was performed using integrated data
to obtain elements of energy consumption in each season. Then, the effective elements were used as
input data to build an ANN model and run energy consumption prediction models. In order to
accurately extract elements and build a forecast model, regression analysis and forecast model
construction were performed for five periods: annual, spring, summer, autumn and winter.

Results

The results of the analysis showed that Type A, which used important household information as input
data in all seasons through regression analysis, showed the highest model accuracy. For variant B,
which used the original data, the gradient was vanishing. Spring and summer models. Type C had
higher prediction accuracy than type A, except in the annual period; But there was a significant
difference between the prediction accuracy of training and testing models, which led to the problem of
over-fitting. Based on the comparison and analysis results of each model, it was found that identifying
the most important variables through regression analysis can improve the performance of the model,
especially when variables that are difficult to quantify, such as household information, are used as
input data in are considered.

Conclusion

In this study, although the prediction rate was improved by using influential factors through regression
analysis, the performance of the prediction model was still limited due to data limitations, as only two
years of data were used. However, the dataset used in this study is updated annually, so these
limitations will be overcome with the availability of more data.
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