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ABSTRACT

In a developing country, like India where the agriculture and industries are base for the national economy,
the weather conditions play leading role for their proper development and smooth running.The distinct
weather parameters were recorded day to day wise.The parameters that are required to predict the rainfall
are enormously complex and subtle so that uncertainty in a prediction using all these parameters is massive
even for a short period.Soft computing techniques or mathematical logic, Neural Network, biological process
computing,Genetic rule etc. Soft computing victimization ANN is an innovative approach to construct a
computationally intelligent System that’s ready to method non-linear climate inside a particular domain,
and build prediction. This paper presents an overview of using the various computational intelligence tools in
weather forecasting and some key findings that are initials for better start any soft computing model for
prediction.

Keywords : Soft computing, Artificial neural network, fuzzy expert system, weather forecast

Copyright © 2018 International Journal for Modern Trends in Science and Technology
All rights reserved.

method is useful for predicting neighborhood-scale
I. INTRODUCTION weather if recorded instances are ample. The
second one method is primarily based upon the

equations and ahead simulations of the ecosystem,

Soft Computing is an efficient approach for
forecasting, whether it is weather forecasting or

any other else. A number of researches have been
done focusing on the usefulness of soft computing
approach in forecasting Here the
presentation is utilizing some of researches to
make some conclusions that are initials to be taken
in account when planning forecasting using ANN
technique. In traditional Weather forecasting
approaches like is

a)The empirical approach and

b)The dynamical approach.

The first approach is based upon the incidence of
analogues and is often referred to by using
meteorologists as analogue forecasting[l]. This

area.

and is often called laptop modeling. because of the
grid Coarseness, the dynamical approach is only
beneficial for modeling large-scale weather
phenomena and might not are expecting
quick-time period weather efficaciously but for
nearby scale & brief time period weather
forecasting the approach of. synthetic neural
networks (ANNs) is so green and a bit easy.
[5].ANNs offer a technique for solving many
varieties of non-linear issues which are tough to
solve with the aid of traditional techniques. Most
meteorological procedures often exhibit temporal
and spatial variability, and are similarly plagued by
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means of issues of non-linearity of physical
techniques, conflicting spatial and temporal With
ANNs, there exists the capability to extract the
relationship among the inputs and outputs of a
procedure, without the physics being explicitly
furnished. For that reason, these homes of ANNs
are well acceptable to the trouble of weather
forecasting underneath attention|[2].Weather facts
could have the noises and outliers; consequently,
the evaluation might not be accurate. Noise is a
random blunders or parasite that comes from the
sensor network, blunders handwriting and so on.
Alternatively, an outlier is a remark of the statistics
that deviates from different observations a lot.
Consequently, we want pre-processing of the
climate information to enhance the first-rate of
records for specific weather prediction[3].Within
the data set, there are five parameters: most
Temperature, minimum Temperature, Humidity
and Wind velocity, mean sea level pressure (MSLP)
and these facts are best on Delhi’s climate
condition. For analysis and forecast, we carried out
ANFIS and ANN strategies in this data and finally
the performance of these models is as compared
on the premise of root suggest rectangular
mistakes (RMSE).Climate forecasting (especially
rainfall prediction) is one of the maximum
imperatives, critical and disturbing operational
obligations and task made by means of
meteorological services round the arena. Its miles a
complex system that consists of severalspecialized
fields of wunderstanding [6]. The challenge is
complicated because within the field of meteorology
all selections are to be interested in a diploma of
uncertainty, because the chaotic nature of the
ecosystem limits the validity of deterministic
forecasts[10].Rainfall prediction may be very
essential for international locations whose
financial system relies upon particularly on
agriculture, like some of the third global nations
[4]. In general, taken into consideration climatic
phenomena and the precipitation of non-linear
phenomena in nature, leading to what is called the
"butterfly impact”. Required parameters to are
expecting rainfall, extremely complex and doubtful
in order that theuncertainty Insidethe prediction
the use of a majority of these standards substantial
even for a quick length. The popular smooth
computing techniques is ANN which performs
nonlinear mapping between inputs and outputs,
has recently supplied opportunity procedures to
weather forecasting and so many researchers have
taken in their studies and are available into the
conclusion that ANN is nice suited for

forecasting[4]. Within the following paper the
primary goal is to find out a few basic basics and
initials to make conventions approximately the
ANN & forecasting.

II. LITERATURE REVIEW

Weather forecasting has been one of the most
challenging difficulties around the world because
of both its practical value in popular scope for
scientific study and meteorology [3].For example
they have been applied in rain fall prediction,
temperature forecasting, rainfall runoff modeling,
flood forecasting and wind forecasting. The results
proved that they are better than conventional
approaches. Various organizations / workers in
India and abroad have done demonstrating using
supported time series data manipulation.

Inthe nineties,Young et al.Have testedthatradial
basis operate (RBF)networks createdsmart
prediction and higher than thelinearmodels [7].

That createdpoor predictionfor
precipitation prediction Weather prediction
modelling involves a combination of many

computer models, observations and acquaintance
of trends and designs. Using these methods,
practically accurate forecasts can be made up.
Regressionis a statistical experimental technique
and it must be widely used in much business, the
behavioural sciences, social and climate recasting
and many other areas.

TV Rajinikanth et al. have proposed a methodology
for analysing the metrological data that is very
much suited in selective to the Indian weather
environments using data mining techniques.
The connected knowledge is classified basing on
k-means algorithmic rule; a decision tree is
employed for predicting the observations. J.48
classification technique is employed for the
classification purpose. The experimentations are
considered based totally on time series analysis at
the information available all through 1955 to
1965[16].

Badhiye S.S. et al. presented an approach to
analyse and predict data of temperature, humidity
values for future using clustering technique. The

outlier analysis istaken into account to
findtheoutliers with relevance
The information and agglomeration analysis is

employed topartitioning thedata supported
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A. ARTIFICIAL NEURAL NETWORK

Artificial neural networks (ANNs) were designed to
mimic the characteristics of the biological
neurons within the human brain and system

The inducement for the occasion of neural
community technology stemmed from the necessity
to increase a synthetic machine that would perform
"shrewd" tasks quite like the ones finished through
the human mind. Artificial
networks gibe the human  brain
the following 2 ways:

* A neural network
learning.

* A neural

Neural
with in

acquires data through

is hold on at
intervals inter neuron association strengths[13]

network's data

There are 3 basic components of a vegetative
cell model. Figure one shows the essential
Components of Associate in Nursing ANN (the
perception model):

i)A collection of synapses connecting links, every of
That is characterised by a weight or strength of its
own.

ii) Associate in nursing adder for summing the
input signals weighted by theseveral synopsisof the
vegetativecell.

iii) Associate in nursing activation operates for
limiting the amplitude of the output of a vegetative
cel. A typical input-output relation will
be expressed as shown in figure.
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An expert researcher designed artificial neural
network [14] to predict 2 weather temperatures
(average high and average low) for one month

ahead in national capital, Iraq. Author used
feed-forward neural network with  back
propagation learning rule. For
network’scoaching and

Testing,the author
used meteoricdailyinformation for 3 years

(2007-2010). Empirical results steeredthat the

ANN model has sensible performance  and
low price of implementation but

The modification in weather due to cosmic
time has been

settled in coaching of ANN, these increasing
epochs to achieve a validation, to achieve a
validation forSep the network required (235
epochs).

B. FUZZY EXPERT SYSTEMS

From various researches and journals, we found
the performance of multivariate analysis and
symbolic logic in learning the connection between
monthly atmospherical circulation patterns|[20]
and precipitation. Liu and Chandrasekhar
developed asymbolic logic and Neuro-Fuzzy system
for classification of a hydrometer or sort supported
Polari metric measuring system measurements
wherever symbolic logic was accustomed infera
hydrometeor sort, and also the neural
network-learningrule was wused for automatic
adjustment of the parameters of the fuzzy
sets within the symbolic logic system in keeping

with the previous information. Luenam et
al. conferred a Neuro-Fuzzy approach for
daily precipitation prediction, and their
experimental results show  that overall

classification accuracy of the Neuro-fuzzy classifier
is satisfactory [21].

C. EVOLUTIONARY ALGORITHMS

The genetic programming (GP)
performs quite well compared to results obtained
by ANNs andis kind of sensibleto be
used.It's terminated from the results
that doctor are often projected as another to ANN
models.The daily climatic conditions supported
numerous measured parameters gained from

formulation

theelectrical phenomenon (PV)
system. Therein work, Multiple Multilayer
Perceptron (MMLP) network with

majority option technique was used and trained
Exploitation Leven berg Marquardt (LM)
algorithmic rule. Completely different techniques
of option area wunituse like majority rules
deciding, agreement
democracy, Agreement government and
supermajority. The means of the option technique
is completely[23].  Different looking on the
matter Concerned. Majority Option technique was

applied within  the study in  order that the
performance of MMLP will be approved as
compared to single MLP network.
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The planned work has beenaccustomedclassify
four weather conditions; rain, cloudy, dry day and
storm. The system will be accustomed represent a
warning system for possible Adverse conditions.
Experimental results demonstrate that the applied
technique offers higher performance than the
traditional ANN construct of selecting associate
degree MLP with least variety of hidden
neurons|22].

D. MACHINE LEARNING APPROACHES
A neural network technique, support vector
regression (SVR), to
monthly downfall statement.Authors used
particle swarm optimisation (PSO) algorithms that
searches for SVR’sbest parameters, and so adopts
the best parameters to construct the international
intelligence agency models. The monthly rainfalls
in Guangxi of China throughout1985-2001
were utilized because theinformationset. Authors
compared the new neural network technique with
back-propagation neural networks
(BPNN) andtherefore theAutoregressive
integrated moving average (ARIMA) model. The
experimental
results
intelligence agency out performed the BPNN and
ARIMA
Models supported the normalized mean sq. Error

incontestable that international

(NMSE)and mean absolute proportion error
(MAPE).[23]
The aim of applied

mathematics logicalthinking is to create sequent
likelihood forecast for future observation instead
of to  specific info concerning parameters.
Therefore, there's a requirement
of associate approach that is best than the Applied
mathematics logical thinking technique However,
Glahn associated Lowry have well-tried that Model
Output Statistics (MOS) technique is an objective
Meteorology technique, that consists
of crucial a applied mathematics relationship
between a predict and variable forecast by a
numerical model at some projection time. it's the
determination of the “weather related” statistics of
a numerical model. They applied this system,
beside screening regression to the declaration of
surface  wind, likelihood of precipitation, most

temperature, cloud quantity and chance of
frozen precipitation. The obtained results area
unit compared with the national weather system
over Teletype and facsimile. Results illustrate that
MOS may be a helpful technique in

objective meteorology. Therefore, within the

planned analysis regression as dimensional
response surface tool is applied to forecast
native monsoonal precipitation. On the

opposite hand we get to know about an attempt to
verify the prognosis from NCMRWF. Analysis was
disbursed weekly, seasonal also as yearly basis
victimization numerous numerical verification
techniques like quantitative relation
usability analysis and correlation approach
throughout Gregorian calendar month 2006 and
September 2008-09. The forecasts were found
among usability vary for a few parameters except
for alternative parameter improvement continues
to be attainable[24].

score,

III. REVIEW ANALYSIS

We offered a review of the use of different
computational intelligence gear for
forecasting and discovered the unique traits of
ANNs: adaptability, nonlinearity and arbitrary
function mapping capacity lead them to pretty
appropriate and useful for weather forecasting
tasks. typical, ANNs provide exceptional overall
performance in climate forecasting and that they
handed the conventional fashions[13].

1) huge records sets

2) troubles with nonlinear structure

3) The multivariate time collection forecasting
issues

After the assessment of a extensive range of ANN
architectures for weather forecasting, it's miles
located that most of the researchers have used BPN
and RBFN strategies for forecasting diverse
weather phenomenon e.g. rainfall, temperature,
flood, rainfall-runoff and so forth, wind, and
discovered giant results the usage of the identical
architectures|[18]. Maximum of the scientists have
concluded that BPNN and RBFN are the precise
approach to expect climate phenomena onthat
Neural networks provide a number of benefits,
along with requiring less formal statistical training,
ability to implicitly hit upon complex nonlinear
relationships among based and independent
variables, potential to come across all feasible
interactions between predictorvariables and the
provision of a couple of education algorithms.
Risks encompass its “black field” nature, greater
computational burden, and proneness to over
fitting and the empirical nature of model
improvement. desk 1 summarizes the preceding
associated works, it shows the benefits, limitations

climate
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and the technology have been used for weather

forecasting.[17]

TECHNOLOGY

The various advantages and disadvantages for the

technologies and approaches for

forecasting are as under [19]

Neural networks

Advantage:

* manage nonlinearity.

* Does now not required pre know-how about

domain.

* requires less statistics training.

* potential to research and (generalization).

* lower Complexity of mathematical computing

Disadvantage:

* Does not show the relation among the input and

the output

* Require greater
computetraining.

* There are no based techniques to

identifycommunity shape can pleasant

approximate the function

weather

data and

Fuzzy logic

Advantage:

*simplicity and versatility

ecan take care of troubles with obscure and

incomplete information

ecan version nonlinear features of arbitrary

complexity

*less expensive to expand,

Disadvantage :

* Require more satisfactory-tuning and simulation

operational.

* tremendously dependent on domain

They normally use heuristic or trial and in

deciding on the sorts of functions, inference
engine anddefuzzific strategies. This technique

is time-eating.

Evoloutionary

Advantage:

* Hybridization with different strategies: They may
be us optimize the performance of neural networks,
fuzzy system manufacturing systems, and wireless
structures.

e Parallelism, The evaluation of each solution can
be ha in parallel.

* Conceptual Simplicity: The evolutionary set of
rules con of initialization, iterative version and
selection in mild performance index.
Pre-knowledge isn't always required.
Disadvantage :

e No assure for locating finest solutions finite
amount of time.
e Parameter

tuning in the main via

trial-and-blunders.

Machine learning

Advantage:

* address numerical or specific variables.
¢ Copes with noise.

* offers expected blunders rate.

* top predictive strength.
Disadvantages:

e Can generate large trees that require
etougher to categorize > 2 training.

e terrible at handling inappropriate attributes.
* may be tormented by noise.

IV. SUMMARY

After going through all the above study &
discussion we seethat applying smooth computing
model for forecasting theclimate conditions
is most feasible in place of another quick time
period & nearby based weather
forecastingapproach. The datasetselection, enter
variable choice, the relationships
&inter-dependencies among the facts, the right
education set and the proper ANN structure are
most crucial for the great prediction consequences.
The proposed prediction models based on smooth
computing then again are easy to put into effect
and produces desirable mapping feature by using
schooling at the given data set. A community calls
for records most effective on the enter variables for
generating forecasts. In our experiments, we used
best 40 years schooling records to assess the
learning capability. community performance might
have been improved by way of
presenting greater schooling records. Furthermore,
the considered connection models are very strong,
capable of coping with the noisy and approximate
records that are standard in climate facts, and
therefore must be
greaterdependable in worst conditions.Selecting
suitable parameters for the soft
fashions is more or much less a tribulation and
blunders approach. most reliable outcomes will
depend on the selection of parameters. choice of
optimal parameters may be formulated as a
evolutionary seek to make SC models fully
adaptable and greatest according to the
requirements.

in addition

computing
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