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JIT modeling of solar power prediction
with a measure of credibility

Recently, remarkable developments of new energy technologies have been
achieved against various energy problems. Photovoltaic (PV) system, one of
such technologies, has an advantage of utilizing infinite and clean energy. On the
contrary, it also has a disadvantage of unreliable power supply mainly caused by
unstable weather. The fluctuation of the power supply of PV systems are con-
siderably large because of rapid insulation changes and rapid weather changes,
and in some cases, it seems impossible to realize high-accuracy prediction even
with sophisticated prediction models. In this study, using a recently proposed
estimator for the Shannon information content, a method to output a measure
of credibility for prediction is proposed. With the proposed method, it is possi-
ble to judge whether the energy supply at a certain future time is unpredictably
fluctuate compared to the current value or not, and it is possible to take mea-
sures against the rapid change of solar energy generation in advance. From an
experimental result using solar energy supply data, we see that the proposed
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measure of credibility reflects the difficulty of the prediction solar energy supply.
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0 1 Procedure of Just-In-Time modeling for time series prediction.
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0 3 Examples of voltage profile of photovoltaic generation system at Honjo-Campus, Waseda Uni-
versity. Left: fine day where the change of voltage is smooth. Right: cloudy day where the

change of voltage is unpredictable.
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LR 0.626(0.251) 0.977(0.015) 0.736(0.321) 0.972(0.018) 0.807(0.366) 0.969(0.020)
NN 5.052(1.933)  0.752(0.111) 5.193(2.001) 0.745(0.114) 5.216(2.025) 0.743(0.115)
RVM 15.190(9.559)  0.912(0.049) 23.491(15.433)  0.881(0.077) 27.053(17.767)  0.872(0.092)
SVR 0.835(0.354) 0.968(0.022) 1.041(0.503) 0.962(0.025) 1.148(0.553) 0.957(0.026)
JIT + LR 0.602(0.241) 0.977(0.015) 0.824(0.362) 0.970(0.018) 1.346(0.612) 0.956(0.029)
JIT + NN 0.601(0.253) 0.978(0.013) 1.172(0.422) 0.952(0.028) 1.167(0.422) 0.955(0.026)
Prev. Ref. 0.547(0.197) 0.979(0.013) 0.547(0.197) 0.979(0.013) 0.547(0.197) 0.979(0.013)
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0 4 The estimated credibility measures are high in the region that voltages are highly fluctuated.
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