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Abstract

The solar radiation value parameter is one of the most important
parameters in determining the output power value of photovoltaic panels.
Accurate prediction of this parameter is crucial for dispatching and load
management planning. Managers and designers encounter economic and
managerial challenges due to the uncertainty and difficulty in predicting
solar radiation levels. This research introduces a highly accurate prediction
method utilizing tree-based methods, enhanced by meta-heuristic
algorithms to boost performance. The proposed method emphasizes
preventing overfitting and ensuring high reliability for use in Internet of
Things systems. Meta-heuristic algorithms are utilized for optimizing tree-
based methods, as well as for feature and instance selection. Employing
meta-heuristic methods as the main innovation in this research not only
optimizes machine learning model settings but also mitigates the impact of
noise, outliers, and ineffective inputs, thereby enhancing the final output
quality. Utilizing an innovative fitness function in model optimization
enhances prediction accuracy and adaptability to real photovoltaic power
plant environments. The final outcome is a strong model that has a score of

0.95 with the R-square criterion and is optimal model.

Keywords: Internet of Things, Decision Tree, Machine Learning, Bat
Algorithm, Photovoltaic Power Plants.

Highlights
Accurate prediction of the amount of solar radiation as an important parameter in determining the amount of

output power of photovoltaic panels.

Optimizing tree-based models with meta-heuristic algorithms for prediction of solar radiation parameter.
Balance the accuracy, complexity, and suitability of the final model for loT device implementation.

In the end, a strong model that has a score of 0.95 with the R-square criterion was obtained in this research.
The final model can be implemented in the environment of power plants based on the Internet of Things.
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Figure 1. Internet of Things architecture for photovoltaic power plant control[1]
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Figure 2. The general architecture of the proposed method

ol bl i g0 a bl Jow bl IS laie codi aS oy oo slailBau glacodled a4y Cogi 55l0 i 5 e
Gi;")oal.éz_w\ S50 i 93] il imghy ol jo s (gl Jow plaxil gl o, o8 SO bl Sl ls)..o [FYGI ] PY:
3,50 o Shg g aises Sl g o ol )l ol polie loesl ol S5 5 g a5 Cavgilol 5 Bolas Ko 1,651 g0
e B 50 ool SO plaae ]y 0l S8 AT go)lge 5l S 5 e ST A8y 10 0 8y e pll Al e ol o eolai
O L XS o0 aeiin Vg 0 Ojgmo |y oolaiwl 8,50 0,65l o) aie gl a8 el goae wl,l S > ol o
Glawle b el )b ol cpl oS o asin ) b el b ol polie gasy paie
ol S0 Gos S las ™
o S350 5105 10 00 gy 9550 Sy ol S las
ol S50 50 letdl G LSCaS (gl p3Y diged olaas ®
(C,\..ua.f‘o‘ (5lf)<_g),fob C)" u
w55 sl |y Gsel sloosls asgaze ;0 95250 sladiga 5 o Sy j5—d pas— i 5 Jool, S polie plow
solie (bl a8 ooslan JolS Jae G ouilys oo 0l 00ls sy YU jo a8 o ol ) G ja b ol ol oS o aseine
g, b aS m s (o3lwaigy e S5 Lo @dly jo Sl ogs (b il oo (g0is0,Sy oo SS )] 10 59250
o @y 2R ol (50550l L aales S Ol 1y ilas o0 oSl Lo L] jo anl o LB 6,01 )8 5 LSS
el v 495
oS Sz 5l S sl B YL i <8 5 edle b Ll cpl 5l edel ce w4 ol Jow 0 as ol
PS5 las g el S0 olawd Wb Jaw cds alil g egdle [SaSG b calizie slacnS 5 aslae jo 1A o il o ye5
Joe 09— o0 sl o] (S 5 Joo S35 (r Job (058 (5051 Smsd @ oo 18 ()2 9590 5 |y S50 Ges
5500 Ol el ails gyt S sbdl co piol cpl o gilaesly ey yo Slawlre mbie B s Jai 51 oles
i (S Gl )0 (gilwosly ol Bas wil j0 dige (Souzes Gllo YU s 5 ogdle a5 Juw ils



¥ YO-FENFY lauli /90 g olorty o lads [p00 o Jlos [ogiz Ol e cwiiges aloxs

slaws g cwl Joo cdo Kbl a5 R?2 shetel sleslai ol L1y (3l als e ol (ped 0 2008 0 Uml) I bl ed !

(oS on iy a5 A3gS ol Wi oo lid |y Jae (Sauzn a5 Gas iSlas g puenal S50
100R?
MaxDept + MaxTree )

Rz _ . (nztioi _Ztizoi)z
(nzti _(Zti)z) —(nZOiZ _(zoi)z) (Y’)

0 5 uos oo plid |y GUasl o 50 Jlade)oads (S oslail Jlade TS co (asein |y ools blas S slass N 599 S¥olas o

Fitness =

S oo aduiie |y Jow Jawgi 0dd oo lade
lizes slad> ol oo 5l (raiier (25385 5 (e S o0 oty ol Jae S gilaige plal 5l ey
a5 wilgs oo (oolil 550 sl yig, Gl Joo)pme—al S0 o aSl 4 az g b als o ol (o aes o ploxl cod wdgs
50,5 gl ]y @l Joe bwgi oud adgi slacs 0 (sann (5lsd il oo 050 (L lsE 5l Slasgeme &j50
ol aSol 4 azgi b (5aled Gl el il sl i il Janome o ooliiil (sl 1) (gloads (reend St 1 (ilgd Ao gome
2 O Sl 5 (Bll )l ol e bl 25 2] gloe S o )3 (g3l o 5 plate 5k 4 (55l 5 005

g sed Jlosl ol jo> il
9395050 ) 4 G BT Lansiits sl g5 g 4 Joe cnl soleitn (g, 59 Guiled gl sl el 4 4 g L
00 s st (yadlsd e gy ol b adly 5o il suinS S bl ,) akad g Sl ey cnSE Sy s Wi e
bl 5l il Sy el g Dlbls )l as g LB sgu 4 Wlgi oo ) 5 00 b Jow (6,1,50 dxmwgi 55l Wilgs oo

iyl 9y 9 Woedls acgoo-F-Y

2 Ll gl 2l 5l (S5 sa s @l sleosls acgaze i Lo S8 idu 0 a5 ol iy g, Limbesl jskaie &
dcgazme ool sl oo ool [YO] aiile alie sl )l5 51 (solams o a5 sl oad 428 )3 L5 o il o s
aQ ).».>| (_gl.ﬁwbj).: ).»5‘ 9 Sl iliSre (Q;)"5)U9"—“’ AR 6‘)‘.) aS cewl ool )‘Q)J )‘).Q Y. )‘ d.\_\.) x» J.o.._m.c oals
el boye sl Sy Giogh ol 5o canl oo solaiul o g, duslie jolaie ay o laslin] (glosls acgome S (lgie
Coles 50 0=d plowl Koo 2len 5 T sla el b ol 5 Byo (gl Joe b wloas Gi> bigs e 3,55, <ud bo
Shas b iludae slasag)g 9 b jlade Baa (29>

Lo ™

s =

lga Cogbo) ®

sb S "

ob Sy u

el oo Ioged ol 5l oa oals (e ¥ ISE 53 (29,5 5 (599,5 Sl T g (Sned o el
05 S 4 b el )b slass aS el b am g5 b 10,00 393 b el b pyolie e (as SLelS alasl,) zeas 45 o 105 Az
S sod S5 B0 brsog s 5l S e 5l el o Ll wigd Sis

1 pearson



Sl pai mind (635050 1 o = BN 105 [ bl (Gand yo3 AU m i (§)lea A

Radiation
08
Temperature
06
Pressure 0
Hum|d|ty 0z
WindDirection(Degrees) ”
02
Speed
c o o > @ =
2 2 2 T g @
© © 8 é = o
= @ @ S b N
T 2 & I @&
o £ =2
c
e g
el
Q
[}
=
[=)
e}
£
=
Figure 3. Pearson correlation analysis
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