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Abstract: Short-term photovoltaic power generation prediction is of great significance for improving the stability of
power system grid connection. In order to improve the accuracy of short-term photovoltaic power generation prediction,
a prediction method is proposed based on integrated models. Firstly, the quartile method is used to detect whether there
are outliers in the raw data, and then multiple feature variables that affect short-term photovoltaic power generation are
selected by combining feature contribution and Pearson correlation coefficient. Secondly, construct the structure of the
integrated model and use the k-fold cross validation method to train the models in the primary and secondary learners. It
is a new feature of the secondary learner with the results of the primary learner. Finally, the effectiveness of this method
was verified using actual datasets. The simulation results show that a primary learner with high compatibility with
outliers is beneficial for improving the prediction accuracy of photovoltaic power generation. The combination of two
feature selection methods can more effectively extract information from the original data and improve the generalization
ability of the model compared to a single feature extraction method. Moreover, the integrated model can achieve higher
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prediction accuracy than a single model.

Keywords: Photovoltaic Power Generation; Solar Radiation Factors; Feature Engineering; Integrated Model,

Cross Validation
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AR AN Fp (TR B o 3K P R AR O TR 4 A
AFGE - B — PR AE DTk FE 1T 5 5 EL o TS B () R
3 FR.

I AZ TR B AR R IE ISR, MoK T GBDT,
MLP, SVM [HITRMIKE B, Bon 7 iZiEmiuse: . mir
WP S, 2R BUSIE T8 MAPE R4
B BEAh, BRI S, B A RHIEIRE R T
MLP [OTRIKE B i s, o, Bk bk, LwEE
B RFAE O 15 7 500 2 B — I RRAE O I8 77925, GBDT H Tl
FEEETE MAE A1 MAPE BiANPEAM FEAR T, 38T MLP Al
SVM.

3 AR TIRE

B AL 7T v AL TR
Model RMSE MAE MAPE RMSE MAE MAPE
GBDT 0.240018 0.170966 17.10% 0.240070 0.171022 27.73%
MLP 0.235380 0.174064 17.41% 0.247038 0.183786 38.36%
SVM 0.233262 0.181359 18.14% 0.243766 0.187678 42.94%

4.3 P2 A TR TAR LR BRI I

N T 3 TR 2] 3 B BRI 2 2 2] 3 AR TR F G R AR Tt v i P g B2, JRATITH B T = AR IR )
AN [T 5 > 45 (R U X T AS 15, e it 45 SR AR 4 oo

Table 4 Impact of model selection and model order on results

Scheme Mete learn machine Primary learning machine RMSE MAE MAPE

Case 1 GBDT MLP, SVM 0.074285 0.052217 15.6538%
Case 2 GBDT SVM, MLP 0.074265 0.052228 15.6546%
Case 3 SVM GBDT, MLP 0.067265 0.053252 18.7253%
Case 4 SVM MLP, GBDT 0.066841 0.053009 18.9068%
Case 5 MLP SVM, GBDT 0.047162 0.035891 11.8034%
Case 6 MLP GBDT, SVM 0.051974 0.039443 12.7675%

AR, BRI E B R AR R )7 K TN R AR
IRKMFI . % 2 Bon, B MERINE, St MigiER
AR S EG , = AR (RS FE Lzt . AR PR
Fabrxt T = A — AL, A RA R M RESE B Horbot
MAPE {4 F8 45 75T GBDT WA B 5, 10 SVM HIRE E
%, WK 3 FHLAE I, ) 3 FZB 4 (TS & 7E
MAPE fabrH LTS FEIK T GBDT #AY, XK AP
TR B 10 TIUI S FE TE V2 ARAIE 78 T SRS, DR A 2

2 B 5 JE I AR ) SR TR AL B . Ak, N
A5 5 FIZH) 6 nTLUE H, BT SVM fil GBDT *f T B #f
BB AN, BWEBAERIZ D 45, BRF
TR G fF FH 500 5 400 55 7 T o B AR () 4, AT k2 A
RS BB, K SVM Ml GBDT BERUMAENI L S WA
Bl 1 RO B o 3k 3R T Pl A PR T o 18 8 4 4 T LA S
I LA Gt B AR TR B 1 TR
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FEASCH, AT T 2R 5 5 LLTIGI 391 R
ML AR R AR ] LTS IO R SR A s, K
Kgw 1 PINAERE . e fi Jseds, wrBs i BU T 45ig:

(1) DY (32 A B B AT LUR DL AR, A A
TR A IE AR R B i TN L

(2) PIRMRFIESE T iR IS S AR EE R S B — 11
AL PRI %, 7T LA Rt B2 A 2 ) S0 A
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BP0 iRk S Sp R LRI iN LY (A 950
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