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Abstract - One of the methods for lightning prediction is by
using an Artificial Neural Network (ANN) prediction system
for lightning occurrence based on historical lightning and
meteorological data from Malaysian Environment. Using this
method has a few problems about to finding suitable network
architectures. This paper presents the improvement of method
ANN with Evolutionary Programming (EP) as an optimization
technique. This optimization technique will optimize to find
ANN architectures systematically with less computation time.
The mutations operators in EP discuss in this paper are Fast­
EP which apply Cauchy mutation and Oassical-EP which
apply Gaussian mutation and the comparison for both of its.
The best value sets of input data taken whether by using a
Cauchy or Gaussian mutations and both operators will be
compare to decide which the most suitable operators for
lightning prediction is. As the result, the most suitable
technique will create the best ANN architectures.
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l. INTRODUCTION

Lightning is an electrical discharge and one of the power
full energy which that brings high energy at millions of
volts and a few tens kilo ampere current. It also produces
high temperature of about 30,000°C within a few tens of
milliseconds. That is why lightning is very dangerous for
people and can cause fire and damage to any electrical
equipment either directly and indirectly [1]. Malaysia ranks
as one of the highest lightning activities take place. This is
because by referring to worldwide isokeraunic levels, the
average thunder day in Kuala Lumpur is within 180 to 300
days per year [2]. That is important for Malaysia to
understand meteorological system and the data have been
recorded by the Malaysian Meteorological Services (MMS)
and a private utility company, the Tenaga Nasional Berhad
(TNB) [3, 4]. Concerns about the dangerous of lightning
effect, many methods have been developed in order to
predict lightning occurrence. One ofthe methods is by using
artificial neural network (ANN) [2].

Artificial Neural Network (ANN) is a method by using
mathematical method or computational method that can be
described as an intelligent machine learning technique based
on the operation of biological neural network [5,6]. ANN is
the most popular method for the various engineering and
non-engineering applications. For example of the
applications are prediction, pattern recognition, system
identification, and classification and control system. ANN is
made up of interconnecting element of artificial neurons and
processes information that operate in parallel [3]. These
elements are inspired by biological nervous system. This
method is very suitable for prediction because ANN have
the ability to learn by example or data and do the task based
on training experience [4]. ANN also can be trained to
perform a particular function and can adjust itself when
input and output data presented relative to a specific
functional relationship so that it can give a good
representation of that relationship even when the
relationship is not linear and not well defined because this
method have the ability to handle complex non-linear
functions [3,4]. However, ANN technique still has the
problem to design the best ANN architecture because it is
only use the try and error method. To overcome this
problem, optimization technique is performed to get the best
ANN architecture and can predict lightning occurrence with
less computational time [3, 5].

Evolutionary programming (EP) is a population-based
generate-and-test approach, in which mutations are the only
search operators to generate new solutions [7]. This is one
method to optimize the problem of ANN architecture. There
are many mutation operator provides in EP but this paper
only discuss on the Fast-EP which apply Cauchy mutation
and Classical-EP which apply Gaussian mutation and the
comparison for both of its [7]. The best values set of input
data taken whether using Cauchy and Gaussian. The EP is
implemented to optimize the value of learning rate and
momentum constant to improve the system to be more
accurate in prediction lightning [3]. Mutations operators will
be generate offspring and the best offspring will be creating
the best of learning rate and momentum constant for ANN
architecture. In this paper, ANN with EP optimization
technique is presented as the platform for lightning










