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Short-term Photovoltaic Prediction by using
Switching Kalman Filtering and Clustering

«Y. Hosoda and T. Namerikawa (Keio Univ. )

Abstract— This paper deals with photovoltaic (PV) prediction algorithm applying for energy management
systems. This good of this research work is to predict the amount of the next day of generation in condition
of the constrained previous data and the weather forecast data. The procedure of prediction consists of
two steps, the data processing and the calculation of predicted value. In the data processing, in order to
consider the characteristics of PV generation, we using cluster ensemble. The proposed cluster ensemble
is based on k-means method which chooses the groups with a correlation each other. In the calculation
of predicted value, we provide the regression model for PV generation and the unknown parameters are
estimated via switching kalman filter. The effectiveness of the proposed prediction method is demonstrated

through numerical simulations.

Key Words: Short-term Prediction, Photovoltaic(PV), Clustering, k-means method, Switching Kalman

Filter, Energy Management Systems (EMS)
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Table 1: Result of Evaluations (Average)

y | MRE | RMSE |
| Kalman Filter [[ 5.96 [% ] | 10.87 [W] |
| Proposed [ 5.86 [%] | 10.68 [W] |
| Reference® [ 8.6 [%] | 2.1 [MW] |

—Ac£ual (Final vaiue=3.1133[\)\l]))
== Conventional (Final value=1.8249[W]))
- -Proposed Method (Final value=2.3822

)
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