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Abstract - In recent years, lightning strike on building
has become a major concern. Many researchers have to
search for the best solution and method to predict
lightning activity. It will be easier for them to minimize
the effect of lightning strike on building. This paper
presents the development of Artificial Neural Network
(ANN) for lightning prediction under Malaysia
environment. The system was implemented using the
data from Malaysia Meteorological Service (MMS) and
Tenaga National Berhad (TNB) for weather data and
lightning data respectively. In the proposed method, a
three layer back-propagation neural network with
Levenberg Marquardt algorithm has been developed
and predict the output data for four hours in advanced.
Through training, ANN will able to recognize the
pattern of input data and predict for the future output.
The Levenberg Marquardt technique has been used to
train ANN that receive input data and select the best
output with the smallest error between output data and
target data. Lastly, testing process is a stage that used
developed network to predict lightning for four hours in
advanced. Moreover, single ANN and modular ANN
have been developed in order to compare the
performance of both ANN for lightning prediction. All
the simulation was done using the Matlab software.

Index Terms- Artificial Neural Network (ANN), back­
propagation, Levenberg Marquardt (LM), lightning
prediction, training, testing

1.0 INTRODUCTION
According to Group Health, Safety Environment,

Malaysia lies near the equator which is located in the region
that has high lightning and thunderstorms activities [1]. It
ranks as one of the highest lightning activities in the world,
where the average-thunder day level for Kuala Lumpur the
capital of Malaysia, is between 180 - 300 days per annum
[2]. Eighty percent of the lightning discharge currents to the
ground in Malaysia exceed 20 kA with potentials
approaching 50 to 100 million volts. On average, fifty
percent of Kuala Lumpur strokes exceed 36 kA, where it is
only 28 kA worldwide. Not only is the energy of the surge
very high in Malaysia, but the frequency of occurrence as
well [2].

Artificial Neural Network (ANN) is a system
programming based on human brain activities that is able to
learn by example and do tasks based on training experience
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[11]. In other words, it is an emulation of the biological
neural system that is best at identifying patterns or trends in
data. In previous research Frankel et al have used ANN to
predict lightning at Kennedy Space Center [3]. Their paper
describes the effort to construct and train neural net
architectures to generate spatio-temporal maps of predicted
probabilities of lightning over the Cape Canaveral Air Force
Station and Kennedy Space Center [3]. In other research,
Choudhury et al used ANN for classifying the occurrence
and non-occurrence of seasonal thunderstorms over the
eastern coastal region ofIndia [5, 6]. They used five data
such as low pressure area, moisture difference, vorticity and
highest gust as an input for ANN to forecast thunderstorm at
Kolkata [5].

This paper presents the development of ANN for
lightning prediction under Malaysia environment. It
describes the construction and process in ANN system that
is able to predict lightning activity. Based on that, the
accuracy of the ANN in lightning prediction will be
determined by linear regression analysis, R=1.0.

2.0 METHODOLOGY
This study explains the structure of ANN that is able to

predict lightning activity for four hours in advanced. The
structure of ANN consists of data collection, network
architecture, training, testing and results. Data from the
MMS were used as input data and data from TNB were used
as target output. TNB data consists of lightning occurrence
and lightning strength. From that, ANN can be formed to
predict lightning occurrence and lightning strength. ANN
can also be trained with modular ANN by using different
network in one ANN system which predicts lightning
occurrence and current strength separately. From that, this
study shows the comparison and performance of each
network.

Fig 1 shows the overall ANN system for each network.
Modular network consist of ANN 1 and ANN 2. Network
that predicts lightning occurrence denoted as ANN I and
network that predicts lightning strength denoted as ANN 2.
On the other hand, network that predict both at once
represent the single ANN.

2.1 Data Collection
There are two types of data used in this study. There are

data from MMS and data from TNB. Data from MMS has
ten parameters and data from TNB recorded the occurrence












