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Abstract

Wind power forecasting is the need of the era. As wind power generation lays a platform for usage of
renewable resources. Employing efficient wind turbines enhances the forecasting of generation in short
term. However, power generation differs from conventional thermal due to its unstable nature.
Henceforth, accurate wind power forecasting plays in managing the variance in supply and demand of
the high energy consumption sectors. This paper deals with classifiers to minimize the errors during
wind power forecasting due to some data loss. The proposed paper combines fuzzy logic and neural
network to get the better result than the existing methods.

1. Introduction

Data Mining is the process of bringing out “the
hidden values and information” from data
warehouse. Its mining process can be applied to
various domain were decision to be taken from
previous outcomes. This mined Data set can be
utilized for the efficient planning in managing the

resources in long run.

The uneven heating of the earth atmosphere, the
subsequent change in the earth surface and earth’s
rotation are the causes of wind. Due to these
reasons wind is directly propionate to the solar
energy. These factors when utilized by the wind
turbines in effective manner can generate
electricity.

The materialistic form of wind is in the go
green form, where it does not affect the
atmosphere by emitting any hazards’ gases. The

process of wind power generation is carried by

converting the kinetic energy (wind force) into

mechanical power.

Wind turbines, like aircraft propeller
blades, turn in the moving air and power an
electric generator that supplies an electric
current. Simply stated, a wind turbine is the
opposite of a fan. Instead of using electricity to
make wind, like a fan, wind turbines use wind to
make electricity. The wind turns the blades, which
spin a shaft, which connects to a generator and

makes electricity.

The development of wind energy use has
led to a noticeable contribution to the energy
supply in India. The amount of wind power being
incorporated into power systems worldwide has
been increasing dramatically over the past decade.
Wind power has no fuel costs and zero emissions,

which means that its increased presence in power
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generation portfolios provides great benefits to

society.
3. Proposed Method

Fuzzy classification is the process of grouping
elements into a fuzzy set whose membership function
is defined by the truth value of a fuzzy propositional
function.(1) The proposed system is developed for
the values which have uncertainty. The values we
input for this process is a forecasted power values
where the direction is also added as additional
factor and forecasted. The errors are reduced due
to use of classifier in this data set. Usage of this
forecasted data will automatically will not
produce error rate when compared to real dataset.
Here two fuzzy values are found using NNFuzzy
and then probably is applied on the fuzzy dataset
in our proposed system rule function is also
applied to produce rule for likely and unlikely
data to be to avoid uncertainties in data. Therefore
our proposed system improve accuracy, reduce

time and also error rate is reduced.

The proposed method give better result
when compared to ARMA and fuzzy and svm.it
gives better accuracy than the existing and reduces

time of execution.

Step 1: First fuzzy values are found out for the

wind forecasted data.

Step 2: Then neural network is applied to fuzzy

sets found.
Step 3: Finds the membership function to fuzzy.

Step 4: Predicted value is based on NNfuzzy.

Step 5: On this predicted values probability is
applied and find out probability values.

Step 6: Next rule function is applied and finds the

values.

Step 7: At last likely and unlikely values are found
and applied.

Here, the power forecasted data is used as
input values to get fuzzy values. Neural network
on fuzzy values and find outr the membership
function to predict NNfuzzy values.in this
predicted values probability is applied to find out
the predicted values and rule function is applied
on this values to know the likely and unlikely
values for uncertain values in probabilistic wind

power prediction.
4. Result and Discussions

Our Proposed method uses fuzzy logic
based on probabilistic detection. We set year wise
threshold values and how many months have wind
speed and power generated is high. We use if-then
rules for probability detection. Here in addition
rule is also generated using Fuzzy Interface

System (FIS) in Fuzzy Logic.

Proposed system searches for the FIS
structure and number of rules that have the highest
fitness value. Multiple performance measures are
incorporated into the fitness function to address
the problem of imbalanced data. Fitness function
includes both training and validation to avoid data
over-fitting. Classification performance of the
proposed method is evaluated using different data
sets and results are compared to those of a number
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of models generated by fuzzy means clustering

with various cluster numbers.

Matlab 2013 tool is used for training and
testing and a better result is produced. Results
show that the proposed method has better
accuracy and a well compromised sensitivity and
specificity. Some of the screenshots are given

below.

] el Nt Traising Performance {platperiorm), Epoch 1000 Marimum epc. | ol E

Fle Edt View Iset Tools Desitop Window Help X

Best Training Performance is 1.1574¢-09 at epoch 1000

2 —Tran|;

o - Best |
St
E
o
= 90
u
T
=
8 '
[e2
0
c
@

]
s

1 t+ 1 1 r

00 20 30 40 50 60 700 800

1000 Epochs

Figure:1 Neural network Performance

r= T =
. Neural Network Trarung Training State (plottranatate), £poch 1000, Maumum ¢.. ! ‘:'_-i‘g

file  §dit  Yiew [nset Jook Qesktop Yndow Hep >
& Gradient = 1 2373e-05, & epach 1000
10" - - -
S 3
3 10°)
-
=

3

fl : 1

10

$

Mu = 1e-07. ot epech 1000
10 - - - -

Valdation Checks = 0, 2 epach 1000

val fad

o 70 200 00 400 500 600 700 800 900 1000
1000 Epechs

— S S

Figure:2 Neural Network Training state

[t Netucr Traiing o Hstogram iiotentis, Epoch 1000, Matmum .. |24 S5 SRS
Fle Bt View Insst Took Desitop Window Help ’
Error Histogram with 20 Bins

T 1T 11T 1T ¢ bF ¢ | N S S R |

ol e

— Zex Emr

Instances

Figure3: Error Histogram

Dr.M.Renuga Devi, IJSRM Volume 5 Issue 07 July 2017 [www.ijsrm.in] Page 6499



DOI: 10.18535/ijsrm/v5i7.87

B Neurs! Network Trameg Regrezion (plotregression, Epoch 1000, M..
e Edt  View Insert Took Desktop Window Help

Training: R=1

s

S & -

Output ~= 1*Target + 1.6e07
o

5 10 15 20

Target

L

Figure:4 Training Regression

L

Hest Cost

£

e
Fie Edt View [nset Tock Desitop Window Help E
NEde kAR 089L4- @08 s0
4
10[ T T ! T T
- I U R |

10

D 100 200 300 400 500 60 700 800 %00 1000
Eerzhon

Figure: 5 Number of Iteration

References:

1) https://en.wikipedia.org/wiki/Fuzzy_classificat

ion

2) “Probabilistic wind power forecasting and
its application in the scheduling of gas-
fired generators”,  Erotokritos Xydas,

Meysam Qadrdan

3) “Probabilistic Short-Term Wind Power
Forecasting Using Sparse Bayesian
Learning and NWP”, Kaikai Pan, Zheng
Qian, and Niya Chen.

4) “Probabilistic Wind Power Forecasting
with Hybrid Artificial Neural Networks”,
Altmetric Original Articles

5) “Probabilistic Wind Power Forecasting
with Hybrid Artificial Neural Networks”,
Can_Wan,Yonghua Song, Zhao Xu.

6) “Probabilistic Wind Power Forecasting in
Electricity Market Operations: a Case
Study of Illinois”

7) “A Multi-model Combination Approach
for Probabilistic Wind Power
Forecasting”, You Lin, Ming Yang, Can
Wan, Jianhui Wang, Yonghua Song

8) “Methods for Probabilistic Forecasting of
Wind and Solar Power Generation”,
Henrik Madsen , Pierre Pinson, Peder
Bacher , Jan Kloppenborg , Julija Tastu ,

Emil Banning Iversen .

9) “Hybrid Probabilistic Wind Power
Forecasting Using Temporally Local
Gaussian Process “,JJuan Yan, Member,
IEEE, Kang Li, Senior Member, IEEE, Er-
Wei Bai, Fellow, IEEE, Jing Deng, and
Aoife M. Foley, Member, IEEE

Dr.M.Renuga Devi, IJSRM Volume 5 Issue 07 July 2017 [www.ijsrm.in] Page 6500


http://www.sciencedirect.com/science/article/pii/S030626191631443X
http://www.sciencedirect.com/science/article/pii/S030626191631443X
https://www.hindawi.com/80591523/
https://www.hindawi.com/98060594/
https://www.hindawi.com/98060594/
https://www.hindawi.com/78313058/
http://www.tandfonline.com/author/Wan%2C+Can
https://arxiv.org/find/cs/1/au:+Lin_Y/0/1/0/all/0/1
https://arxiv.org/find/cs/1/au:+Yang_M/0/1/0/all/0/1
https://arxiv.org/find/cs/1/au:+Wan_C/0/1/0/all/0/1
https://arxiv.org/find/cs/1/au:+Wan_C/0/1/0/all/0/1
https://arxiv.org/find/cs/1/au:+Wang_J/0/1/0/all/0/1
https://arxiv.org/find/cs/1/au:+Song_Y/0/1/0/all/0/1

