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ABSTRACT 

DEVELOPMENT OF MATLAB PROGRAM FOR LIGHTNING 

LOCATION SYSTEM WITH INTERFEROMETRY METHOD 

(Rian Alto Belly, 03041281924122, 2023, xxiI + 48 pages + appendices) 

 

A lightning location system (LLS) is designed to determine the location or estimate 

of a lightning strike more accurately. It is essential to map areas with high intensity 

of lightning strikes so that they can be used as a reference in determining protection 

for specific objects and minimizing losses to both inanimate objects and living 

things. In this project, the data used is secondary data obtained from the monitoring 

station for Interferometry lightning activity at Universiti Teknikal Malaysia Melaka 

(UTeM). The Interferometry method determines the value of the azimuth and 

elevation angles using the time difference between each Antenna. Lightning data 

management is done through Matlab software by applying windowing and cross-

correlation. To obtain good data, windowing is done with a window size of 128 and 

an overlap of 16. Cross-correlation is applied to correlate the two signal waves to 

produce a time delay value for calculating elevation angles and azimuth. As a result, 

336 windows were successfully correlated and obtained time delay values so that 

336 azimuth and elevation data were successfully plotted on the lightning location 

map with fluctuating values indicating lightning movement during the lightning 

strike process. 

Key words : Lightning Location System; Interferometry; Matlab; Elevation; 

Azimuth 
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ABSTRAK 

PENGEMBANGAN PROGRAM MATLAB UNTUK SISTEM LOKASI 

PETIR DENGAN METODE INTERFEROMETRI 

(Rian Alto Belly, 03041281924122, 2023, xxiI + 48 hal. + lampiran) 

 

Sistem lokasi petir atau Lightning Location System (LLS) adalah suatu sistem yang 

dirancang untuk dapat menentukan lokasi atau perkiraan sambaran petir dengan 

lebih akurat. Ini penting untuk memetakan daerah dengan intensitas sambaran petir 

yang tinggi sehingga dapat menjadi acuan dalam menentukan perlindungan 

terhadap objek tertetu dan meminimalisir kerugian baik kepada benda mati dan 

mahluk hidup. Dalam project ini data yang digunakan adalah jenis data sekunder 

yang didapat dari stasiun pengawasan aktivitas petir interferometri Universiti 

Teknikal Malaysia Melaka (UTeM). Metode interferometri menentukan nilai sudut 

azimuth dan elevasi dengan menggunakan perbedaan waktu yang terjadi antara 

masing masing antena.  Pengelolaan data petir dilakukan melalui software Matlab 

dengan menerapkan windowing dan cross correlation. Untuk memeroleh data yang 

baik dilakukan windowing dengan window size 128 dan overlap 16. Cross 

correlation diterapkan untuk mengkorelasikan dua gelombang signal sehingga 

menghasilkan nilai perbedaan waktu (time delay) untuk perhitungan sudut elevasi 

dan azimuth. Dihasilkan 336 window yang berhasil dikorelasikan dan memperoleh 

nilai time delay sehingga dihasilkan 336 data azimut dan elevasi yang berhasil di 

plot pada peta lokasi petir dengan nilai yang fluktuatif yang menunjukan pergerakan 

petir selama proses sambaran petir terjadi. 

Key words : Sistem Lokasi Petir; Interferometri; Matlab; Elevasi; Azimut 
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CHAPTER I 

INTRODUCTION 

 

 

 

1.1 Background 

 

Indonesia has a tropical climate and relatively high annual rainfall. This 

circumstance raises the water content of the cloud, increasing one of the probable 

natural events, lightning strikes [1]. According to data from the Meteorology, 

Climatology, and Geifiska (BMKG), in December 2022, more than 50% of 

Indonesia's territory experienced the intensity of cloud-to-ground (CG) lightning 

strikes, which were more than 60,000 times, particularly in the areas of Southern 

Sumatra, Kalimantan, Java, and Sulawesi [2]. 

Lightning is a rather common natural occurrence. Because lightning strikes 

generate vast and robust energy, they have a considerable impact on some objects 

they strike, and most objects struck by lightning will suffer severe damage. 

Furthermore, lightning is a natural occurrence that is impossible to anticipate and 

know when and where it will occur. As a result, the losses caused by lightning 

strikes are extremely hazardous to human life [3]. 

Lightning happens due to the release of positive and negative electric 

charges that occur and are present in clouds. Cumulonimbus clouds are clouds that 

can create lightning strikes. This type of cloud arises swiftly due to a relatively fast 

heating process on the Earth's surface that drives the existing water vapor to rise 

rapidly. As a result, one of the most distinguishing features of this cloud is its 

bumpy appearance. Lightning is caused by electrical discharge conditions caused 

by storms or thunder. It was followed by light and electromagnetic radiation, both 

of which had an effect. When this condition exists, the negative charge moves from 
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the cloud to the Earth, whereas the positive charge moves from the Earth to the 

cloud [4]. 

Lightning strikes are classified into three types based on current research: 

lightning strikes within one cloud, lightning strikes from cloud to cloud, and 

lightning strikes from cloud to Earth. These procedures begin with the initial 

discharge and are followed by a lightning strike. A lightning strike from cloud to 

ground is a lightning strike situation that is extremely dangerous to people because 

of its capacity to strike specific items and harm numerous things on the Earth's 

surface. Humans and other living things are in danger due to this lightning strike. 

Furthermore, this form of lightning strike is hazardous to the electrical distribution 

system since it can strike and destroy the power network, disrupting numerous 

human activities [5]. 

 

 

1.2 Problem Statement 

 

Because lightning strikes pose major risks and costs, lightning strike research is 

essential for anticipating harmful consequences and facilitating the necessary 

recovery from lightning strikes. As a result, in this study, the Lightning Location 

System (LLS) will be studied using the Interferometry method to identify the 

location of lightning strikes more effectively, hence assisting in the lightning strike 

management process. In this study, a lightning location system program will be 

created with Matlab software using a sliding window with a window size of 128 

and an overlap of 16, and a cross corelation will also be performed between signal 

data on each antenna to produce an accurate time difference value between antennas 

at the data collection station. 

 

 

1.3 Objectives 

 

The objectives of this study are: 
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1. To develop a lightning location system with Matlab software by 

applying windowing and cross-correlation. 

2. To develop a lightning location map via azimuth and elevation angle 

values. 

3. To simulate the Matlab program developed for the two previous 

objectives using sample data from Universiti Teknikal Malaysia 

Melaka (UTeM) interferometry station. 

 

 

1.4 Scope of Work 

 

The scope of this research is as follows: 

1. Developing algorithms for lightning location systems using Matlab 

software. 

2. Developing a Matlab program with a window size of 128, overlap of 

16 and performing cross-correlation for the signal data of antennas A 

and B and antennas B and D. 

3. Simulating the program developed with sample data from the UTeM 

interferometry station. 

4. Developing a lightning location map via azimuth and elevation angle 

values. 

 

 

1.5 Hipotesis 

 

This research method provides for the comprehensive and accurate monitoring of 

the locations of lightning strikes. Implementing window size and overlap with a 

smaller size can more clearly display the observed lightning movement, allowing 

for improved comprehension of the specifics of the lightning movement during the 

hitting process. This study also demonstrates that the interferometry approach may 

create lightning location maps. 
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1.6 Thesis Structure 

 

The structure in the authorship of this proposal is as follows: 

CHAPTER I INTRODUCTION 

This chapter discusses the research background, problem statement, 

objectives, scope of work, and thesis structure. 

CHAPTER II LITERATURE REVIEW 

This chapter discusses the basic theory of lightning strikes, location systems, 

and interferometry methods. 

CHAPTER III RESEARCH METHODOLOGY 

This chapter contains the place, time, equipment used, series of experiments, 

testing procedures, data collection techniques and data processing used in 

the preparation of the final project and explains, in general, the research 

process to be carried out. 

CHAPTER IV RESULTS AND DISCUSSION 

This chapter describes the results of the data that have been identified and 

analyzed, as well as the discussion. 

CHAPTER V CONCLUSIONS AND RECOMMENDATIONS 

This chapter is a conclusion from the results of the research presented in 

CHAPTER IV and suggestions related to the research that has been done. 

REFERENCES 

APPENDICES 
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