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Abstract:

Among renewable energies, the short-term forecast of wind energy helps significantly in determining
the size of wind energy resources. Short-term forecast of wind speed can lead to more accurate planning
of power systems. There are different approaches in determining the uncertainty of wind turbines, which
are being optimized for more accuracy every day. In this study, the training of the group method of data
modeling is done using the artificial jellyfish search optimization algorithm. This combined model does
not have the complexity of similar methods, and in reaching the optimal answer, it converges earlier
than other short-term prediction models and reaches the desired answer in less time. To evaluate the
accuracy of the proposed method, the real data of Kerman city have been used to predict the short-term
wind speed of this region. The results of this prediction have been compared with support vector
machine and long short-term memory neural network. In the evaluation of the proposed model, the
average percentage of absolute error has a value of 7.5807, which shows a better performance than the
similar models evaluated. The mentioned error based on the average value of absolute error percentage
has been reduced by 4.2904 compared to the optimal support vector machine model and 5.6193
compared to the optimal a Long short-term memory model respectively. Also, the evaluation of the
model includes the criteria of the rating coefficient and the standard of the mean square error.
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Figure (2): Flowchart of the combined GMDH-JSO method
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Table (1): Geographical characteristics of the studied station
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Table (2): Statistical characteristics of meteorological data of the studied station
asdllao & ygo o] swlisdilgn ciledbl g lol wlakim (V) Jouz

Ol | Aoy | AdpeS | 0led Aol
\A1 Y58 “\#IY Tmin (o1,F Hlw 4z o) J8las sles
Y0,0 fY -f Tnax (315 Silw azy0) S NMas glos
¥Y/ s AR Ry (90 33) (stod usgb y (yuSilan

ARIAIN VY0 A w (4l y y0) Ob e

GMDH-JSO (s 5! 31 o0l b 0L ck yw oo oligS Gy iy —F

e bl (sl ol aalss il (295 e plgie 40l Sy (Gloj (S (S 9 Siled e 4 GRagh (0l 5
o3l VFFe ol aS VFe e Jlo oads ol sloodls (6w \Aigd oo ppendli Coond 90 4y ol ¢ Juw gomiwliel o Sogel
S50 &lp S oo )18 ooliiwl 850 (iw Jliel Al e 10 o, YO g (B5gel (sl Lools (pl duo 0 VO 5 el (63455
o 00 43‘)‘ (\ﬂ) Jiw 9O dwgy P‘)fl.:é &5}1} sJ\.\A L.’>->5)'> 9 Lb&éj)s X

A= ,5) J8li> Sles
(31,8 il _
Az 3] iS5l Slos jfr Jh@&;‘x\ aligS Au (s
. (o1,5 "““L"" —-{\ GMDH- ;,}—l- Ay OF o Sida
i Cugby il . JSO / (c=la 24)
(1a2,3) \ /
2i0) 3b e
(sl

=955 9 B (69959 Sluw y Juw oslw ol 5o Saly (V) JSi
Figure (3): Simple block diagram of the model based on inputs and outputs
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Figure (4): 24-hour wind speed forecast based on the GMDH-JSO method
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Table (4): Results of implementing the GMDH-JSO network in the training and testing phase
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Figure (5): Relationship between actual wind speed values and values estimated by the GMDH-JSO network (normalized data)
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Table (5): Comparison of evaluation criteria for the GMDH-JSO method with similar methods
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Figure (6): Comparison of the GMDH-JSO model in wind speed forecasting with forecasting models proposed in recent years.
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