
BUSITEMA UNIVERSITY 

 

 

FACULTY OF ENGINEERING 

 
Department of computer Engineering 

P.0.Box 236, Tororo - Uganda 

 

 

 

LIVESTOCK STRAY AND THEFT DETECTION SYSTEM 

BASED ON 

WEB OF THINGS. 

 

OKUMU JUSTINE 

BU/UP/2015/354 

okumujustine01@gmail.com 

TEL: +256781459239 

 

 

 

SUPERVISOR: MR. ODONGTOO GODFREY 

 
 
 
 
 

 

 



i 
 

ACKNOWLEDGEMENT 

My deepest gratitude goes to God who has provided all that was needed to complete this project 

and the program for which it was undertaken for. There was never lack or want. Throughout this 

entire study, He took care of everything that would have stopped me in my tracks and strengthened 

me even through my most difficult times. 

I appreciate the Head of this great department, Mr. Arineitwe Joshua for obeying the leading of 

God and birthing and nurturing the vision of this great institution, Busitema University where I 

have been trained to take up my destiny of royalty and dominion. I also appreciate the Projects 

coordinator, Miss Asingwire Barbara kabwiga who has shown exemplary leadership of a Leader 

and Mother. I cannot forget my supervisor, Mr. Odongtoo Godfrey, my fellow colleagues for their 

help and support all of whom I have had direct contact with and who have impacted me during 

this program. I say a big thank you. 

 



ii 
 

DEDICATION 

I dedicate this project to God Almighty my creator, my strong pillar, my source of inspiration, 

wisdom, knowledge and understanding. He has been the source of my strength throughout this 

program and on His wings only have I soared. I also dedicate this work to Lecturers and my Father; 

Odong Felix who has encouraged me all the way and whose encouragement has made sure that I 

give it all it takes to finish that which I have started. To my mother; Lamwaka Beatrice, my step 

mother; Anena Caroline, my brothers and sisters who have been affected in every way possible by 

this quest.  

Thank you. My love for you all can never be quantified. God bless you. 



iii 
 

DECLARATION 

I OKUMU JUSTINE, Registration Number BU/UP/2015/354, hereby declare that this project 

report is my original work except where explicit citation has been made and it has not been 

presented to any Institution of Higher learning for any academic award. 

……………………………………….  

OKUMU JUSTINE 

BU/UP/2015/354 

Date: ………………………………….. 



iv 
 

APPROVAL 

This is to certify that the project report entitled “LIVESTOCK STRAY AND THEFT 

DETECTION SYSTEM BASED ON WEB OF THINGS” has been done under my supervision 

and is submitted to the board of examiners with my approval. 

Mr. ODONGTOO GODFREY 

Department of Computer Engineering 

Sign: ……………………………… 

Date: …………………………..….             



v 
 

LIST OF ACRONYMS 

 

1 MySQL My Structured Query Language 

2 SOC System On a Chip 

3 TCP Transmission Control Protocol 

4 IP Internet Protocol 

5 GSM Electrocardiography 

6 

7 

8 

9 

IDE 

GPRS 

CCTV 

SMS 

Integrated Development Environment 

General Packet Radio Services 

Closed-circuit television 

Short Message Service 

 



vi 
 

 

TABLE OF CONTENTS 

ACKNOWLEDGEMENT .................................................................................................................................... i 

DEDICATION .................................................................................................................................................. ii 

DECLARATION .............................................................................................................................................. iii 

APPROVAL .................................................................................................................................................... iv 

LIST OF ACRONYMS ....................................................................................................................................... v 

ABSTRACT ..................................................................................................................................................... xi 

CHAPTER ONE: INTRODUCTION .................................................................................................................... 1 

1.1 BACKGROUND ......................................................................................................................................... 1 

1.2 PROBLEM STATEMENT .............................................................................................................. 2 

1.3 OBJECTIVES ................................................................................................................................... 2 

1.3.1 MAIN OBJECTIVE .................................................................................................................. 2 

1.3.2 SPECIFIC OBJECTIVE ........................................................................................................... 2 

1.4 JUSTIFICATION ............................................................................................................................. 3 

1.5 SCOPE ............................................................................................................................................... 3 

1.5.1 TECHNICAL SCOPE ............................................................................................................... 3 

1.5.2 TIME SCOPE ............................................................................................................................. 3 

CHAPTER TWO: LITERATURE REVIEW ........................................................................................................... 4 

2.1 KEY TERMS ..................................................................................................................................... 4 

2.1.1 LIVESTOCK .............................................................................................................................. 4 

2.1.2 INTERNET ................................................................................................................................. 4 

2.1.3 ANDROID BASED SYSTEM ................................................................................................... 4 

2.1.4 PASSIVE INFRARED SENSOR .............................................................................................. 4 

2.1.5 MULTIMEDIA MESSAGING SERVICE .............................................................................. 4 

2.2RELATED SYSTEMS ....................................................................................................................... 5 

2.2.1 Cattle Monitoring System Using wireless sensor network in order to prevent cattle 

rustling. ................................................................................................................................................ 5 

2.2.2 Jaguza livestock App ................................................................................................................. 5 

2.2.3 Digital Livestock Fencing .......................................................................................................... 5 

2.3 RESEARCH GAP TABLE .............................................................................................................. 6 

2.4 THE DESIGNED SYSTEM. ............................................................................................................ 8 

CHAPTER THREE: METHODOLOGY ................................................................................................................ 9 



vii 
 

3.0 INTRODUCTION ............................................................................................................................. 9 

3.1 DATA COLLECTION ..................................................................................................................... 9 

3.1.2 LITERATURE REVIEW.......................................................................................................... 9 

3.1.3 CONSULTATION ..................................................................................................................... 9 

3.2 REQUIREMENT ANALYSIS ......................................................................................................... 9 

3.2.1 Functional Requirements. ......................................................................................................... 9 

3.2.2 Non-functional Requirements. ................................................................................................ 10 

3.3 SYSTEM DESIGN .......................................................................................................................... 10 

3.4 BLOCK DIAGRAM ....................................................................................................................... 11 

3.5 IMPLEMENTATION. ................................................................................................................... 11 

3.5.1 TOOLS TO BE USED TO IMPLEMENT THE SYSTEM.................................................. 11 

3.6 TESTING ................................................................................................................................... 12 

3.6.1 UNIT TESTING. ...................................................................................................................... 12 

3.6.2 INTEGRATION TESTING. ................................................................................................... 12 

3.6.3 SYSTEM TESTING. ............................................................................................................... 13 

3.7 VALIDATION. ................................................................................................................................ 13 

4.4 Circuit Diagram .............................................................................................................................. 17 

4.5 Physical Design ............................................................................................................................... 18 

CHAPTER FIVE ............................................................................................................................................. 19 

5.0 Implementation and Testing ................................................................................................................. 19 

5.1 Design and Development Platforms .............................................................................................. 19 

5.2 Arduino ............................................................................................................................................ 19 

5.3 Wamp Server ...................................................................................... Error! Bookmark not defined. 

5.4 HTML .............................................................................................................................................. 19 

5.5 CSS ................................................................................................................................................... 19 

5.6 MySQL ................................................................................................ Error! Bookmark not defined. 

5.7 Hypertext Preprocessor (PHP) ...................................................................................................... 19 

5.8 SQL ..................................................................................................... Error! Bookmark not defined. 

5.9 Testing .............................................................................................................................................. 19 

5.9.1 Unit Testing .............................................................................................................................. 20 

5.9.2 Integration Testing ................................................................................................................... 20 

5.9.3 System Testing .......................................................................................................................... 20 

5.9.4 System Verification and Validation ............................................................................................ 20 



viii 
 

CHAPTER SIX ................................................................................................................................................ 21 

Discussion and Recommendations ............................................................................................................. 21 

6.1 Summary of the work done ............................................................................................................ 21 

6.2 Appraisal of the project .................................................................................................................. 21 

6.3 Recommendations for future work ............................................................................................... 21 

6.4 Conclusion ....................................................................................................................................... 22 

APENDICES .................................................................................................................................................. 25 

CODES FOR RFID COUNTER SUBSYSTEM ................................................................................ 25 

CODES FOR MOTION DETECTION SUBSYTEM WITH PIR SENSOR AND CAMERA ...... 30 

 



ix 
 

LIST OF FIGURES 

Figure  3.4:  Block Diagram........................................................................................................................ 11 

Figure  4.5.1 Flow Chart Diagram .............................................................................................................. 16 

Figure 3 4.6 Circuit Diagram of Motion Detection System with PIR and Camera .................................... 17 

Figure 4 4.6 Circuit Diagram of  the Livestock Counting System .............................................................. 17 

Figure 5 4.7 Physical Diagram of the Motion Detection Unit .................................................................... 18 

Figure 6 4.7 Physical Diagram of the Rfid Counter Unit ........................................................................... 18 

 

 



x 
 

LIST OF TABLES 

Table 2.3 Research Gap Table ...................................................................................................................... 6 

 

 



xi 
 

ABSTRACT 

Livestock farming is one of the most important and largest section of agricultural activity carried 

out in Uganda. Therefore monitoring and control of livestock to avoid them from the risk of getting 

stolen or getting lost can prevent several losses like income and financial losses that may arise as 

an effect to such events.  

The main objective of the project was to design and developed a livestock stray and theft detection 

system based on web of things, the system allows real time monitoring of the livestock farm like 

shows the number of animals which came back from grazing, unauthorized movement of livestock 

out of the farm and intrusion into the livestock farm. The main aim of this project is to acquire 

real-time detailed information over the internet falling under the category of web of Things 

(WOT). Since the farm  lands  and  livestock  in  Uganda are usually very large scale running into 

hundreds of  acres, in most  cases  providing security to livestock farms on  these  large expanses  

of  land  can  be  prohibitively  expensive  and  very stressful.  Farmers therefore resort to building 

fences using sticks and ropes and these provide the only security measure they can adopt. These 

security measures are trivial and  very ineffective  as  intruders  can  easily  jump  over  them  and  

cart away  with  livestock  as  they  can  carry  without  the knowledge  of  the  owners,  especially  

when  such  fences  are built around dark crevices. Looking in to such problems, the web of things 

technology can be used to get real time information of the livestock farm and knowledge when an 

intrusion occurs then the necessary actions follow. The system includes PIR sensors that triggers 

a camera to take   images, sends a message via GSM and route the image to a server via a router 

and Ethernet shield which can then be accessed by any browser supported device. Basing on 

analysis, the system can help livestock farmers to get real-time information about their farm, hence 

making them to get informed early and take immediate actions in the scenario of animals getting 

lost from the grazing land and intrusion or unnecessary movement out of the farm by the animals.
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CHAPTER ONE: INTRODUCTION 

1.1 BACKGROUND 

Agriculture is the practice of animal rearing and crop production [1], it covers a variety of services 

like marketing, management, research and so on. Agriculture is greatly practiced in Africa and 

most African countries depend on it for their livelihood with livestock like cows, buffalo, sheep, 

and goats among others playing an important role in the economy[2].  

Livestock production currently accounts for one third of the global crop land which is used to 

produce feed for animals and competes for land, water, energy and labour which is being 

challenged by the fancies of climate change and socio economic pressure[3]. 

The sector according to Food and Agriculture Organization contribute 40 per cent of the global 

value of agricultural output and support the livelihoods and food security of more than 1.3 billion 

people globally[4]. 

In the economic value of Uganda, cattle are considered the most important livestock although other 

animals such as goats, sheep, pigs and poultry are equally important.  The  greatest concentration  

of  livestock  is  found  in  the  "cattle  corridor",  extending  from South-Western to North Eastern 

Uganda[5]. 

Livestock are commonly raised for meat, milk, hides, and provision of dung which can be used to 

create manure or biogas[6].  

One of the biggest problem faced by livestock farmers or animal farmers in the villages is livestock 

theft. While the large scale farmers can afford to invest in large scale security measures and 

monitoring systems to combat this, thousands of small scale farmers are vulnerable.  

Producers have lost truckloads of animals while others are troubled with the persistent loss of one 

or two. Police describe livestock theft as the most significant rural crime incurring significant 

financial losses. To the small scale farmers, every herd of cattle, sheep or goat that dies or gets 

stolen is a serious setback. 

Livestock theft does not only affect the farmers, but the entire community as well, the local 

economy and food security[7]. 

How theft takes place depends on the type of livestock. The livestock animals are often simply 

slaughtered in the field at night and the carcasses are cut up and loaded onto pickup trucks. Sheep 
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