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A New Modeling Approach for Short-term Predictions of

Occupancy Presencein Residential Buildings

Abstract

Occupancy models are necessary towards design @ardtion of smart buildings. Developing
an appropriate algorithm to predict occupancy presewill allow a better control and
optimization of the whole building energy consurapti However, most previous studies of
development of such model only focus on commerbisldings. The occupancy model of
residential houses are usually based on Time Usee§ data. This study focuses on providing
a unique data set of four residential houses deledrom occupancy sensors. A new
inhomogeneous Markov model for occupancy presenegigiion is proposed and compared to
commonly used models such as Probability Samphkmtficial Neural Network, and Support
Vector Regression. Training periods for the presgmediction are optimized based on change-
point analysis of historical data. The study furtrexplores and evaluates the predictive
capability of the models by various temporal scasarincluding 15-min ahead, 30-min ahead,
1-hour ahead, and 24-hour ahead forecasts. Thealsigakl comparison is additionally
conducted by evaluating the prediction accuracgadh room-level and house-level. The final
results show that the proposed Markov model outper$ the other methods in terms of an
average 5% correctness with 11% maximum differeimcel5-min ahead forecast of the
occupancy presence. However, there is not muclerdifites observed for 24-hour ahead

forecasts.
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