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Abstract

In order to ensure the stability of 5G base station photovoltaic power generation system, it is ne-
cessary to accurately predict the photovoltaic power generation output. Therefore, this paper puts
forward an algorithm based on improved firefly to optimize the photovoltaic power of the back
propagation neural network prediction model (IFA-BP), first using the method of grey correlation
analysis of many kinds of meteorological factors to predict the impact of photovoltaic power.
Then, Circle chaos mapping was used to make the firefly population distribution more uniform,
and nonlinear mutation disturbance was added to the optimal firefly solution to avoid falling into
the local optimal solution. Finally, the IFA-BP photovoltaic power prediction model was estab-
lished. Simulation experiments were carried out by MATLAB, and the results of photovoltaic pow-
er prediction were compared with those of FA-BP prediction model and BP prediction model. The
results show that the proposed FA-BP prediction model has the best prediction accuracy under
different weather conditions.

Keywords

Firefly Algorithm, BP Neural Network, 5G Base Station, Photovoltaic Power Prediction

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

5G JHE MITHIAER R TARKEVER], HR KR LB S BOR A% fnid < K Ig Tt (R
TS B AR T TR R LR AR ORI N [L] . 55 4G WIZKAHEL, 5G b 3 il [ 40 B R 3% FE A o8 I R
HAEFEACT S T3 9 i, TR AP BN REAEPR R . T 24 A HhER A AR B X B AL A% S E IR
AWk, NTARIR. HIRATRFSIRRE, SIACIRA AT B R 5G Jhuli BRI R [2]. R0 Hi
RPN BB B E AR CIRDLEAE PEI I B0, LSRR BH BE BRIRA B BAT KB sh P 1)
AV SER i AR B R G A D R A R R A AR E VR[] N VIR IR F R G St it
HUARGEI A tE . Rare VPTG sRASAN,  X6 Foda D3 AT SRS TR FOU0 R oA — I 2 T A

JEAR A ITIBIE TE AT K E 73 ELAE T AN (3L 000 o B 00 S 4 AR 7 S Ml B p e AR
Thas AT AR Se X R AR MO E e RAGIR B S BB AT T, - 0000 485 SR N S R e AR A L)
POEEAERL, AL AR A ok H IR BERAR 4], b A A B2 Bl i 5 K. H AT A
BEXCART ARG 1 — 2 IR, SCHR[SIEST 136 AR [ 2P 22 I 2% (R RTINS T, (64556 IR Zh
HRII SR 75 (E B PSS v SCHR[G145 S L IR A - AR GEIRrIE - 32 IO (ORI — R SRR A
HUTEI TR A R IR B/ SR SCRF R BALTIN 35 s SCHR[7]3@ H— Pk TR 5 e Sk AN 2 o 4 5
B AL A TN T 250 Y6 AR R T R BEAT JEIYITIIN » 7 B RS I NS TR £ 5 BRSO O 0 &5 R -
HARADA W TB Y K 56 Hub it R DRI R B,  HAEREOU % 1 B A7 A2 25 5 BN )
P8 E5 0 AN T 545 't DR T 2 T A5 52 o A1 ) R oo

DOI: 10.12677/5g.2022.122006 44 BIRE FEL


https://doi.org/10.12677/sg.2022.122006
http://creativecommons.org/licenses/by/4.0/

Wrigls 5

ASCEENT T HET Mo v K VRN AL BP (Back Propagation) #1248 (1) 5G i Y AR Th 2 i AR R,
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Figure 1. Structure of BP neural networks
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Figure 2. Improve firefly algorithm flow
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Table 1. The degree of grey correlation of individual factors
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1E £, A 3 EHONIEE . IR0 B et 5 i mT AR IS FLBE A 2 i FA 658 SR i i AR AR I e R . 7E AR TH]
ST, IFA BDRARE FE AR i P02 A i 1) FLA ST R B eSCd i e 2 45 B 2011

3.2. IFA-BP ##RI{FELER

ARSCHEET 2021 AT P RS PE AL Il ) Rk 1 AT 2R, £E Matlab B4R E 1 IFA-BP AR AL ) T 1 BE .
BRI R RS A E 2 10 AR 12 A, 10 A 15 H2EKB K, 12 A 17 H2W K. IIZEdE N1 H
WET— R g s R Rk B, 42008 10 A 8~14 HAI 12 A 10~16 H . W 7EH ] 4K 8:00~17:00, [AIB%
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Figure 3. The forecasting process of the IFA-BP model
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Table 2. Four Benchmark functions
= 2. A NFRAENR B

PRE A FiE RV BE

Sphere f.(x)= i e [-100, 100] 0
Rosenbrock f,(x)= di[IOO( Xy — i)2+(Xi—1)1 [-30, 30] 0
Rastrigin f,(x) = Z[Xf ~10cos(2nx;) +10 | [-5.12,5.12] 0

) 1 ¢ - d -
Griedwank f,(x) MZX, ]:[cos( j [-100, 100] 0

Table 3. Simulation result of the four Benchmark functions

3 4 MREMK R BRI EER

PR 4 Bk ZH M FME RIhH
F1: Sphere FA 5.6242¢-10 0 8.2836e-11 60%
9P IFA 0 0 0 100%
F2: Rosenbrock FA 6.2348 3.5562e—04 1.7290 0%
' IFA 0 0.0027 1.7525e—04 60%
F3: Rastrigin FA 20.8941 3.9798 10.1287 0%
- Rasing IFA 0 0 0 100%
. FA 0.0017 0 1.2347¢-04 26%
F4: Griedwank IFA 0 0 . o

316 ()= X, ()]

R?=1-* — (10)
[ % ()X, 1)
MAPE = Z % x% (11)
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4 BoR T SR KB TN 45 R 5 SBRE RS EE, TR 5 A 3 R TINAR R 2 a) 26 5 iR 2 T L .
oA 456 iR 22 (AR) E SN
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I (8:00~11:00), FA-BP 52 (1) 50l H 24004 24 R A 7 o« 7E H11(12:00~14:00), BP Y 55 5 bR Hi T
2 bR 72 f K o AE TR S 19](15:00~17:00), BP BEALAN FA-BP A58 1 T SR I EL L2 . 53— 5T
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Figure 4. Prediction results on sunny days
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Figure 5. Absolute error on sunny days
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Figure 6. Prediction results for cloudy days
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Figure 7. Absolute error on cloudy days
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Table 4. Evaluation of three predictive models
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