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ABSTRACT 

The rise of Internet of Things (IoT) application over past few years, has 

introduced Wireless Sensor Network (WSN) a famous technology used for IoT. 

However, initial measurement shows that the wide-ranging growth number of wireless 

devices operating in the 2.4GHz unlicenced band which the WSN is being 

implemented on, suffer from heavy interference. It observed among all the technology 

using the 2.4GHz unlicensed band, WSN is most vulnerable to this interference and 

had big effect towards the performance of the network. This raises the need for agile 

methods and apply appropriate actions in order to make the communication success 

and improve the operational robustness and reliability of the WSN system. In this 

project, a study about WSN based on interference mitigation is proposed. The 

interference mitigation algorithm is studied by using Simulink Matlab and frequency 

hopping technique with considering dummy signal as the interference signal.  
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ABSTRAK 

Kebangkitan Internet Perkara (IoT) sejak beberapa tahun yang lalu telah 

memperkenalkan Rangkaian Sensor Tanpa Wayar (WSN) sebagai teknologi terkenal 

yang digunakan untuk IoT. Walaubagaimanapun, pengukuran awal menunjukkan 

bahawa kenaikan dimana mana bilangan peranti tanpa wayar yang beroperasi di jalur 

yang tidak berlesen 2.4GHz yang WSN sedang dilaksanakan, mengalami gangguan 

berat. Ia diperhatikan dikalangan semua teknologi yang menggunakan jalur tidak 

berlesen 2.4GHz, WSN paling terdedah dengan gangguan ini dan telah terbukti 

menjejaskan prestasi rangkaian. Ini menimbulkan keperluan untuk kaedah tangkas 

yang menilai keadaaan saluran dan menggunakan tindakan yang sesuai untuk 

menjayakan komunikasi dan meningkatkan kemantapan operasi dan 

kebolehpercayaan system WSN. Oleh itu, dalam projek ini, satu kajian terhadap WSN 

berdasarkan pengurangan gangguan ringan dicadangkan. Algorithm pengurangan 

gangguan dikaji dengan menggunakan Simulink Matlab dan Teknik lompat frekuensi 

disamping menggunakan isyarat tiruan sebagai isyarat gangguan. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background 

 

 

Wireless Sensor Network (WSN) is one of the famous technologies used in 

IoT. It can be defined as device network which can be communicate the information 

gathered from a monitored field through wireless links. It consists of base stations and 

wireless sensor (number of nodes) whereby the data is pass through and finally 

connected to other networks like wireless Ethernet. Each node contains of radio 

transceiver, power components and microcontrollers. There are many applications for 

WSN in our surrounding. For examples, in Environmental Monitoring, have air 

pollution monitoring as to monitor gas concentration and fire detector by having sensor 

to measure the temperature. In Health Monitoring & Medical Devices, also have 

heartbeat sensor and blood pressure sensor, purposely to measure patient heart and 

blood reading level and many more. Most of WSN are created in small size, low cost, 

longer time and the most important one is low power consumption which give more 

benefit to users. But, as everyone know, there're many numbers of wireless operating 

at unlicensed band 2.4GHz, including WSN. But the increasing of wireless number 

caused WSN suffer of the heavy interference and become more vulnerable towards the 

interference. For example, easy to get distracted by others element such as Bluetooth, 

microwave and etc. 
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Figure 1.1: 2.4GHz Unlicensed Spectrum 

 

 

Interference mitigation is basically a technique to reduce the interference 

between network which operating at same spectrum band. There are many 

interferences mitigation technique can be implemented in wireless communication 

system. One of the techniques is by reducing the power level of radio frequency signal. 

Filtering and equalizers technique also effective in communication channel either the 

characteristic is known or unknown. Another method is by doing transmission at 

different places, frequency and times.  

 

 

 Matlab is one the programming platform develop by Mathworks, purposely to 

design and analysis system. It allows plotting graph, data and function, implementation 

of algorithm, make a user interface, create models and applications. Signal processing, 

image and video processing are one of those application using the platform. Matlab 

Simulink is one of those Matlab based graphical programming for modelling, 

simulating and analysing. It provides customize block library, graphical editor and 

solver for the modelling system. 
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Figure 1.2: Matlab Simulink 

  

 

 

1.2 Problem Statement 

 

 

 The increasing number of wireless devices operating in the 2.4 GHz unlicensed 

band which the WSN is being implemented on, WSN is most vulnerable and suffers 

from this heavy interference which adversely affect the performance of the network. 

The modulated interference signal is created as to evaluate the interference 

performance on transmit signal. 

 

 

 

 

1.3 Research Objectives 

 

 

 The main aim of this research is to improve Wireless Sensor Network (WSN) 

based on interference mitigation. The specific objectives of this study are as below: - 

i) To study the interference mitigation algorithm for WSN using frequency 

hopping technique 

ii) To validate the suitable frequency hopping parameters for interference 

mitigation against dummy signal interference for WSN. 
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1.4 Scope of Study 

 

 

 In order to achieve the objectives of this project, there were two scopes had 

been outlined. The tools that had been used is Simulink Matlab and the interference 

signal consider is only dummy signal.  

 

 

 

 

1.5  Thesis Organization 

 

 

 This thesis is organized into five chapters. The thesis is start with an 

introduction in Chapter 1 which gives a simple overview the background of the project. 

Besides, it also discussed about the problem statement, research objectives, and the 

scope of the study. 

 

 

 Then, follow by other four chapters which explain the project in more detail. 

Chapter 2 covered more on theory and literature review on the previous research that 

have been done before.  

 

 

 Next, Chapter 3 briefly is about the methodology that had been applied in this 

project. The step to develop the software of this project also had been discussed in this 

chapter. Meanwhile, in this Chapter 4 the result of the project had been presented.   

 

 

 Finally, Chapter 5 gives the comprehensive conclusion about this project.  
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