
Application of Artificial Neural Network for
Wind Speed Prediction

Absrtsd - Thh prp.r prclcntr thc rpplicrtiotr of Artifcitl
Nlrrd Nctwork (ANI0 fo. prcdictirg f,iad lpccd i! Mdryri.
by rrio8 r hbtorlcd of m.tcorologlcd data. Witrd !rcr$/
dcpctrd! otr thr wiod rpGcd, which i! Irtrdon vfirblc. Thc
rrtillcld lcurd trctwork wrr trtlncd !!ir8 Grror brck
proprgrtior lerroirg rulo MGt orologicll drtr mcrturcd
durlng four ycerr from Kudr Tcrcl8grtru rctthcr ltttlotr f,crc
uscd to forn harnltrg prttcrtrr. TtG trrhcd rtificlal rclnl
network wr! tcrtcd wtti dlllcrcEt ptttcrtr& A! r rcrolt, ttc
model b.scd or tlc ncurrl rctwork owi[g tlrt ttc prcdictcd
witrd spccd yrluGr rrc in good r8rccment wltb thc acturl wird
lpccd vrluc!.

Artificial Neural Netwo* (ANN) is a branch of the
artificial intelligence (AI). The term artificial neural network
(ANN) has been conducted right after the recognition of th€
way the human bnin computes. The human brain computes
in an entirely different way from tte conventional computer,
the brain is a highly complex, nonlinear and parallel
infurm*ion Foccssing sysrcm. The brain computing process
to perform s certain computation is many times faster than
the fastest digital computer in existencc today, due to the
capability to orgEnize its stsuctural constituen8, known as
neurons. The brain acconrplishes perceptual recognition tasks
routinely. A nenral network is a machine that is designed to
model the way in which dre brain performs a particulu task
t3l.

Although computing these days is tuly advanced, there
are certain tasks that a program made for a common
rnicroprocessor is unable to p€rform even so a software
implemcntatioa of a ncural netwoit can be made with their
advmtages. A neural networt can perform tasks that a linear
prograln cannot do. When an elem€nt of lhe neural network
hils, it can continue without any problem by their parallel
naturc .A neural nelwork leams and does not n€ed to be
Isprogrunmed. It can be implementcd in ony application and
without any problem [16]. Due to tte advantages above,
many researchers have applied ANN in their studies and
r€se€rch.

This paper presents ANN based technique for wind
speed prediction based on the historical wind speed and
meteorologicd dat& In od€r to achieve the highest possible
prediction accuracy, the methods should coDsid€r appmpriate
parsmeteB and de ftat may indicate futur€ Eends and to
determine the b€st ANN model, three layer feed forward back
propagation w€rc constructed [4]. As a rcsult, the model
based on the neural netwo* showing &8t tle pr€dicted wind
speed values are in good agre€ment with the actual wind
speed values.
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1,0 Introductlotr

Wind enerry being socially beneficial, economically
competifive, and environmentally friendly, has become the
world's faslcst growing rcncwable energr source of
electricity generation. Utilization of wind energr as an
enerry sounc€ has been gowing rapidly in the whole world
due to consumption ofthe limited fossil fuels, environmental
pollution and global warming. Wind energl has many
advantages like cleoliness, low cost, and abrmdance in
everywherc on the world. It does not have a transportation
problem and does not require a high technolory to utitize [].

Therc s€ diftrent types of model that can be used for
wind speed prediction such as Statistical, Intelligent systeEl
Time series, Fuzzy logic and Artificial neural networt.
Models arc constsuct€d bascd on meteorological, topological
daca and wind tutine technical informfim rsing numerical
mahods thal suited for a long time pr€dictiols since it have
difEculties in frst acquisition of dara end complicaed
compuAtions [2].



2.0 Methodolog/

Artificial neural netwoda ar€ I netrvork syst€m which is
built by simulsting the lerming behavior of humon b€in&
Figrrre I shows tte developing of the wind speed pr€diciion,

there are two main stages which ar€ dala collection and

development ofANN.

]Data collection Data collection

preprocessing data

building network

Development ofANN

traininS networt

testlng network

Figure I : Block di.gim ofANN

2.1 Datr coll€ctlotr

Th6e sr€ two types of daa us€d in the ANN which
is meteomlogical dm as the irpu de and average wind

speed as the tEBErcd outFt An SG dta arc dcn A,m
Kuah Tauggmu whethG stion (L* :53' N od
Lon: I03.lo E), a city in Teleagganu $re. All tte daily dats

have been colleod fur a period Aom Ja ey 2007 to
December 2010 [l4].

2.2 Development ofANN

The fimdamental proce*sing element of it is

neurons, whidr are placed in successive layers with three

comp(nrcnts: the inFn l8yer, llre hidd€n layer fld the ouF x
layer. The data enters th€ netwo* from the input lapr to the

output lay€r through the hidden hyer[l]. The figure I shows

thc block diagran of the nalral narvst modcl. The hiddal
layer is the logrrithmic sigmid fimdion and the ouput layer

is the linear activatidr function in the rcural neawod(

archit€cture.

FiturE 2 : N.uml rctqor* model

The n€twort possesses sixtc€n input neulons, r€Fescnting
the daily tcmpraue, dnily humidity, daily dew pofut, daily
sea level pressure and daily visibility. Finally, the network

has one ouDut layer with one neurcnb repr€senting lhe

average wind spoed ouqlt of tre cmsid€rpd saation.

22.1 Treining tlc network

Training tlrc ANN with 8 set of input and output
d8t4 the weights in the ANN arc adjusted to make the ANN
give the same outputs as seen in the Eaining data to avoid
ANN become too specific, making it give precise results for
the training dat4 but incorr€ct r€sults for all other data.
Whan this hoppens, it shows thst the ANN has been over-
fitr€d. The taining pmess can be seen as an optirnization
pro,blenU wlse to minimiu tte men squae error of fte
entirc sel of trahing dae U0l. This poblc'n ean be solved by
using bcck Fopotstion algoritllm, bst this algoridrm hss
some limitaims cmccraing lte odent of sdjucEn€nt to tte
weights in eedr iter*ion-

2.2.2 T6ting the mtvork

Tesing proce*s is caniod out to measue the

performarce of the tahcd naworlq which cm be messur€d

to sonte extetrt by Orc arvr on the raining ond valilation
sets rd the tsstir8 dq r by pcrfrrming a lincf,r rwllssion
analysis baween the network response and the corresponding

target. Reg€ssion coefficient, R lies between '-l' and

For the raining process, the meteomlogical data
frrom Krnla Terengganu weather station which are measured
in 2 years, between January 2007 and Dsc€mber 2008 U4l,
were used In this case, the leaming signal lyas composed of
730 x 16 (730 days rvith 16 diff€r€nt input parameter) t5].
Figure 3 shows the ANN atgorithm for training process.
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'+l'.The correlation is prefect and positive if 'r-l' and is
p€rfect and negative if 'r=-l'.If 'r=0', theo therc is no

correldion between the two variables and thus the vadables

are said to be independent. Figure 4 shows the ANN
algorithm for testing process.

ANN Trainitrg Flow Ch.rt

Figue 3 : ANN for baining flowchart

ANN Testing Flow Chart
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Fi8urr 4 : ANN for tcsting flowchsn
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3.0 Result snd Dlscussion

The historical daa were collected from the meteomlogical

and wind speed record. There aI€ 1460 of patlem. Out of the

total pafien! 730 were utilized for aaining the neturert while
the remaining psrems are used for t€sting process. The

meteorologicsl data was combined witt darc and iodicrlor to
fonn the inpur dala while data of average wind +eed re
assign€d as the targeted output Th€f,€ wer€ 32 inpr daia and

a sing.le ouQuL The developed ANN receives tlp inprx dda
ad alrc the trget ouQut to produce n€twork ouQut [4].fte
ANN training process was carrkd out mdly timcs until it
m€ets stopping cfit€rion which is soldion will be col erge

which can been seen fiom Figure 5.

B.n Trh! P.ir.mtu. r. tr.N . .ro.i 5r

The value ofBrget ouFut and networt ouQut was bken
from testing proc€ss has been shown in the Table l. There are

not big differcnt Hween botlr of value.

Table l: Sample &ra of trrggt ad n€two* output in tcsting
poc€*s

Trrcetcd oltDnt Nctwork output
10.0000 10.0m0
5.0000 5.999!)

5.0002

6.0000 5.9999

5.0000 6.0002
10.00m

14.0000 14.0001

14.fi)o3
8.0000 7.9997
13.0000 12.9999

From the Table 2, that shows the properties that need to

develop netrvork for the wind speed predictiur

Table 2: Properties for developed networt for the wind speed
predktion

ANN prop€rties Prope,rties

Network configuration tl6,9,5,l',l
Transfer frmction Tansig logsig logsig

purelin
L€.sning rate 0.80

Momentum constant 0.354
Treining technique trainlm

Epochs 5t
Regession coefficient, R I

Training Panerns 730
Testins Pattems 730

No of input variable r6

In this wo*., daily wind s@ is predicted by the
artificial neural n€twort. It contains 32 input variable and
single ouFut. Met€orological hisoical wedet &ta between
2007 snd 2008 are used for raining tfie neural network, while
dala between 2A09 and 2010 are used for testing. The feed
forward back propagation was used in developed ANN
model. As a result the model based on the neural network
showing that lhe prcdicted wind speed values are in good

t
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Figure 5 : Gftph of nctwort traininS window

Then, the t€sting process was executed right after
training Focess. In the ANN te*ing process, if the value of
regression mefficient, R close to one, thd means therc is a
strong cod€lstion baween the trrgsted ouFrlt md nelwoit(
ortpnt. FigtJI! 6 show tte rcsuft ofrcgrtssion te*.

a

Figu€ 6 : Grrph of cgrEssion t st, R:l
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agreement with the actual wind speed values bascd on the
regr€ssion analysis.
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