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ABSTRACT In this work we present a regularization of context data of autonomous power supply systems. The autonomous power 

supply systems is a context awareness framework that aims to provide a comprehensive solution to reason about the context from the 

level of sensor data to the high-level situation awareness (actuator or devices). The paper describes these challenges and presents 

data management solutions as a module of context data analysis for the energy control system. These solutions include sensor data 

acquisition and time series forecasting, ontology model and context prediction model for analytical query processing past and future 

context data. Context prediction requires the consideration of the preliminary time series processing consists in the detection of the 

series values anomalous values and series smoothing.  The randomness of the commutation, though, leads to the disturbances in 

power consumption characteristics. Keeping a record of time points and the value of the disturbances complicates the forecasting 

process and can lead to erroneous results. Filtration or smoothing of context time series is the necessary preliminary prediction 

stage for obtaining trends. Thus, the first step of the module of context data analysis is the filtration and the second step is the 

prediction. There are three distinct groups of smoothing: Averaging Methods  moving average, weighted moving average; 

Exponential Smoothing Methods  simple, weighted, exponential, double;Kalman filter. And three group of prediction:Interpolation 

 linear, polynomial, spline;Extrapolation  linear, polynomial, French curve,   conic;Linear prediction. If the prediction value falls 

outside the confidence range of prediction errors, the task of regularizing sample n of the prediction method is performed. By sample 

regularizing we understand sample value alteration up to the value which provides the transition of prediction value to the area of 

confidence range. The proposed approach of regularization (adaptation) of time series for forecasting method allows reducing 

forecasting error from 6-5% to 2-1.5%, as the test results showed.  

Keywords: regularization, context, times series, power supply system, root-mean-square error. 
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