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CHAPTER 1 

INTRODUCTION 

 

1.1. Background 

 The 21st century marks a great milestone in human civilization. In this 

century, human civilization has reached what experts call the Fourth Industrial 

Revolution, which is essentially a shift from conventional human-to-machine 

interface to a more automated and integrated system. Alongside this new trend, an 

increasing focus in the development of machine learning and smart robots have 

given rise to increasingly more developed artificial intelligence within the said 

robots [1].  

With the advent of the 4th Industrial Revolution and artificial intelligence, 

human dependence on automation and data exchange becomes ever clearer. People 

continually want more automatic systems and better devices to help humans more 

personally. The advancement of robots and machines in these past few years have 

proven to be invaluable for the welfare of human life. Advancements such as 

advanced robotics and augmented reality among other things have raised the 

standards of living of most of the world’s population. However, this development 

is only inhibited by the inability of older, immobile robots and machines to follow 

humans while the latter are travelling. Most robots and machines have a certain 

range in which they have maximum effectivity and efficiency. When the user 

travels beyond that range, then the robot is rendered incapable of practically 

functioning since the robot cannot reach the user. As such, it is logical to say that if 
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there was a way for robots and machines to automatically follow their user, then the 

users would be able to utilize the robots and machines to their fullest extent, 

wherever and whenever. This lack of automated mobility also extends to objects 

that cannot be categorized as robots or machines such as supermarket trolleys.  

With these considerations in mind, this research aims to create a prototype 

of an indoor positioning system using DWM1000 modules able to be developed 

and integrated into robots for future use.  

1.2. Aims and Objectives 

Ultimately though, this research aims to pave the way for future research in 

this field of study. This research aims to create an indoor positioning system 

program applicable with the Arduino microcontroller. The main component in this 

endeavor is the DWM1000 ultra-wide band module which will act as both 

transmitter and receiver on both the tag and the anchor system. The modules will 

each be connected to an Arduino microcontroller each which will measure and 

analyze the distance between two of the modules accordingly. An additional 

Arduino is used both to analyze the distances obtained by the modules as well as to 

implement fuzzy logic to better translate the data into applicable variables for easier 

integration to various robots. The focus of this research is the software 

programming which enables communication between the anchor system and the 

tag, and which enables distance between the two systems to be calculated as data 

and fuzzified to better suit integration of the whole system into different types of 

robots. 
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1.3. Scope of the Research 

The main constraints in this research will be the ability of the anchor system 

to precisely follow the movements of the tag in an indoor environment and provide 

outputs which corresponds to the position of the tag accordingly. Moreover, the 

programming embedded in the system will enable the anchor to identify and 

respond if the tag moves away more than 1 meter perpendicularly from the surface 

of the anchor system. 

1.4. Research Method 

The research method includes literature study and a prototype which 

includes designs and the realization of a system where data can be obtained. The 

research itself can be divided into a few main sections. The first section involves 

understanding and experimenting with the DWM1000 communication module. The 

second is creating a simple ranging system to understand and troubleshoot the 

simpler system before moving on to the more complex system. The final section is 

to design the positioning program by expanding on the simple ranging system as 

well as to create the fuzzy function to process the data acquired into viable outputs. 

1.5. Thesis Structure 

This thesis is organized and divided into six chapters which are as follows: 

a) Chapter 1 is the introduction which includes the background, aims and 

objectives, scope of the research, research method, and thesis structure. This 

chapter discusses the urgencies of the research as well as its focus. 
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b) Chapter 2 discusses the theories associated with the research which include 

theories concerning the DWM1000 communication module and existing user-

following and user-tracking systems. 

c) Chapter 3 expands on the overall process of the design and construction of the 

communication system as well as the integration of that communication system 

into the overall positioning system. 

d) Chapter 4 describes the process of creating the positioning system from 

connecting the DWM1000 module to the Arduino until the final creation of the 

fuzzy logic function for the system. 

e) Chapter 5 includes the data and analyses related to the research as well as the 

troubleshooting involved.  

f) Chapter 6 concludes the paper and touches on future outlooks. 

 

 

  


