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Short-term load forecasting based on discrete Fréchet distance and LS-SVM
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Abstract: In order to improve the precision of short-term load forecasting and overcome the disadvantage of large amount of data
and the influence of input variables, a new method based on the combination of discrete Fréchet distance and LS-SVM is presented.
This paper analyzes and summarizes the historical load data provided by the East-Slovakia Power Distribution Company. Combining
with the law of the region's electricity, by introducing discrete Fréchet distance, the shape-similar days which are similar to the
reference day are selected by establishing the mathematical model of discrete curve similarity, and then the similar daily load data are
used to train the LS-SVM forecasting model. Through simulation and comparison with the results obtained by the standard LS-SVM
model, it is proved that the prediction methods significantly improve the prediction accuracy.
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Fig. 1 Comparison of average daily load curves
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Fig. 2 Comparison of shape-similar curves
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Table 1 The selected similar days
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9-17--9-23 2 5-28--6-03 8
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4-23--4-29 4 4-16-4-22 11
4-30--5-06 4 8-27--9-02 11
9-10--9-16 7 7-09--7-15 14
4-02--4-08 8 9-03--9-09 14
5-21--5-27 8
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Fig. 3 Comparison between datum curve and similar curve

FEGEBUT AN H 225, R 2 AR H 1 Fpr Kot
TENIIZAEA, X LS-SVM BERLBEAT I LR, Pt £
RAnE 4, W RIE Y, ASSCI IR vE BAT R

LA R .

H T SR SC TR AR PR, 3 b
LS-SVM Ji ik [RIREXT 9 H 30 H i far AT Fiil, 1%
A Rs /N s, EECEI H T 3 S H 6
Fr A W INAEA, FEECR TR RS, Wk 2.

700

650
E 600

& 550

500

” , O - w
5 10 15 20 25

450
0

4 TMEER

Fig. 4 Prediction results
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Table 2 Comparison of prediction error

T B %) AR T %) AR
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00:00 1.156 0 1.0879 12:00 2.439 0 3.4478
01:00 2.610 4 7.626 4 13:00 0.5154 0.138 1
02:00 3.2388 5.1703 14:00 27173 1.079 1
03:00 2.407 0 5.1902 15:00 27223 2.480 0
04:00 1.5283 3.4251 16:00 13133 3.5250
05:00 0.840 3 23251 17:00 1.1257 3.9271
06:00 0.728 5 0.298 2 18:00 0.180 8 2.6618
07:00 0 1.6299 19:00 0.156 2 0.704 1
08:00 2.6186 0.1553 20:00 23547 3.180 4
09:00 1.6420 0.773 5 21:00 1.0118 2.154 1
10:00 0 23299 22:00 1.8549 6.434 1
11:00 1.5306 0.180 7 23:00 2.9629 0.460 3
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