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ABSTRACT

This project is about a sensor-based alert security system for domestic solar panels. The system
uses infrared technology as well as vibration sensor technology to pick signals of threat to the
solar panels when touched and also when it senses people within the perimeters of the solar
panel installation. The signals are then sent to the Arduino uno that processes then and sends
information to the buzzer to make sound and to the LED for visual signal to show that there is

a threat of theft of the solar panel.

This system is specifically made for domestic solar panel installation to solve cases of theft. By
integrating these sensors with the solar panel, the system is capable of triggering alarms to alert
the owners of any attempted theft. In this project, infrared sensors detect motion using infrared
radiations emitted by humans within the specified perimeter and the vibration sensor detects

physical contact with the solar panels if the system is bridged.

The system offers a solution to theft and vandalism of solar panels in homes as well as reliability

through real-time monitoring and alerts.



DECLARATION.

INAMUTALA AGATHA do declare that this project report is my original work and has never
been published and / submitted for any award of a diploma to any other university or higher

institution of learning.



ACKNOWLEGEMENT.

I give thanks to the Almighty God for the provision of life and knowledge which has helped
me up to the completion of this project. I as well greatly appreciate my parents for the financial,
spiritual and emotional support that even amidst challenges they have stood by me to see me

go through.

Appreciation also goes to my project supervisors Mr.Mugwanya Patrick and Mr.Mbabaali
Frank, my group mates for the support through the process of coming up with the project and
advice when needed. To the Head-Of-Department Electrical engineering Mr.Kilama George
for guidance and insights on concepts of research and project management as well as technical

knowledge in design and systems.



APPROVAL.

This is to certify that this project report titled “Design and development of a sensor-based alert
security system for domestic solar panels” has been done under my supervision and is now

ready for examination.
MAIN SUPERVISOR.

Mr.Mugwanya Patrick

CO-SUPERVISOR.

Mr. MBABAALI FRANK

Signature: ... 5=



DEDICATION.

I dedicate this report to my dear father Wafula Bernard Najoni Kato who has always supported
me in every step [ take and encouraging me in every situation and to my fellow group mates
and classmates who always worked with me and challenged me to get wider concerning my

project.

Further dedication goes to my project supervisors Mr.Mugwanya Patrick and Mr.Mbabaali

Frank who have guided me and mentored me during the project development.

Finally I dedicate this project report to the staff of Busitema University for giving me the
opportunity to come up with the project idea and accepted me to take it on as my final year

project.



TABLE OF CONTENTS.

ABSTRACT . oo Error! Bookmark not defined.
DECLARATION. ....ciitiiiiiteeeecritere et Error! Bookmark not defined.
ACKNOWLEDGEMENT......c.coiiiiiiiniiniiiieeeeeeeeeceeee Error! Bookmark not defined.
APPROVAL. ..ot Error! Bookmark not defined.
DEDICATION. ...coiiiiiiiiiieieeeeeneeeeeeeeeeeste e Error! Bookmark not defined.
TABLE OF CONTENTS. ..ottt ettt ettt et eeeeae e et 7
TABLE OF FIGURES. ..ottt ettt ettt ettt sa e e s enaenes 11
LiSt Of ACTONYIMS. ....viiviiiieiieriiesiiesre e esre e e seesenesneereesseees Error! Bookmark not defined.
CHAPTER ONE: INTRODUCTION. .....ccccvvrriieriieeiieenieeene Error! Bookmark not defined.
1.0: BACKGROUND ...ttt Error! Bookmark not defined.
1.1: PROBLEM STATEMENT . ....c.eiiiiiiee ettt 13
1.2: PROJECT OBJECTIVES ...ttt s 13
1.2.1: MAIN OBJECTIVE. ....ooiiioiieeteeeeeee ettt st 14
1.2.2: SPECIFIC OBJECTIVES. ..ot 14

1.3: JUSTIFICATION OF THE PROJECT ......cciiiiiieeeeeeeee e 14
1.4: SIGNIFICANCE OF THIS PROJECT.....coiiiiiieieieeeeeeeeet et 15
1.5: SCOPE OF THIS STUDY ...ttt sttt 15
1.5.1: TECANICAL SCOPE...cuviiiieiietieciiiciieteett e rtee e teeetreereesteesteestaeseresebeesbeebaessaessseesseessenns 15
1.5.2: GEOographiCal SCOPE. ....cccvverieiieriieriieite et eie et et e st e steete et e e e seesseessaesnsesnseenseens 15
1.5.3: TIIME SCOPE. c.vvierreiiieiieeiieciteetteereeteeteesteestaeetbeesbeesteestsassseseseasseesseesseasssessseessesssenns 15

CHAPTER TWO: LITERATURE REVIEW ......ccccoiiiiiiniiniiiininecneneeteieeeeie e 16



2.0 INEEOAUCTION. ...ttt ettt e e e e e e e e e e e teeesesseenaaaaeeeeessesassasaeeeeeseenns 16

2.1 Y @SPECLS -.euteeuiietteeite ettt ettt ettt et et e bt e bt e s bt e eateeat e e bt e bt e bt e bt e nbeeehtesateeateeteen 16
2.1.1: Security system for Solar Panels..........ccoceeiieiienienieee e 16
2.1.2: Passive infrared technology. ........ccccoeevvriiiiiieiieniecece e 16
2.2.3: AULOMATION. 1. .eetieiieeiie ettt ettt ettt ettt e bt e bt e bt e s atesabeeabe e bt e bt enbtesatesaeeenbeeteens 17
2.2.4: ALBTT SYSEEIML..couuiiiiiiiiiiitee ettt ettt ettt b et e e ettt e bt e sbtesbtesaeeeteeteens 17
2.2.57 ATAUINO ..ottt ettt ettt et s e et e st ene e 18
2.2.6: PiezoelectricC VIDIation SENSOT .........cceuerieeiiierieesiieeiieeieeie et ebeenieesieesetesneeeeeeneeens 18
2271 LED ittt Error! Bookmark not defined.

2.3: System OpPeration............cceereeervercveerveerseeseeseesnesnennnes Error! Bookmark not defined.
2.3.1: DEtECHION. .eevieiieiieeieeie ettt ettt Error! Bookmark not defined.
B T | 4T <) USSR Error! Bookmark not defined.

2.4: Related WOTKS. .....cooevieiiiieieieee e Error! Bookmark not defined.

2.4.1: GSM-Based Security Systems with PIR Sensors.... Error! Bookmark not defined.

2.4.2: PIR-Based Security with Microcontroller and GSM Modem...........cccceceevuenennene 21
2.4.3: Wireless PIR Security System for Outdoor ..........cccveeevieciieerienieniesiesie e e 22
ADOVE SYSIEIM....eueiiiieiieriieriieete ettt et et e e Error! Bookmark not defined.
CHAPTER THREE: METHODOLOGY ......cccceeceeneineenaennnen. Error! Bookmark not defined.
3.0: INTRODUCTION .....oooiiiiiiiiiniienieee e Error! Bookmark not defined.
3.1: Data CollECION ...ttt ettt sttt sttt et 24

3.1.1: Research: This involved reviewing textbooks, and articles related to sensor-based



3.1.3: SYSEM DIESIZN...iiiiiiieiie ettt st st st 25
Entity Relationship Diagrams (ERDS) ......ccocueiiiiiiiiiiiiieeeeeeeeeete e 25
070 USSP 26
3.2: System TeStiNg......ccocueeeeerieenienienie e Error! Bookmark not defined.
3.2.1: Unit teSHNG . ceueieeieeiieeieeieeiee sttt Error! Bookmark not defined.
3.2.2: Integration TeSting ........cccevververirrerreereenierrenvenenes Error! Bookmark not defined.
3.2.3: System Testing......ccceceereerierierieeieerieeseeeee e Error! Bookmark not defined.
3.2.4: Validation. ......coooeeeiieiieieeeerecee e Error! Bookmark not defined.
3.3: Data ANAlYSiS.....cccvieeiieriieriierieiieeieerieesiee e e ereeereenns Error! Bookmark not defined.
CHAPTER FOUR: RESULTS AND DISCUSSIONS. ........... Error! Bookmark not defined.
4.0: INtrodUuCtioN. .......eevvierierieiie ettt Error! Bookmark not defined.
4.1: Development of platfOrms. ......cccvecvieiiiciiiieieresee et re e 28
O BN ' 11514 Lo TSP 28
4.1.3: Code Designs. .....cocevvereerienerienienienieneeiesie e Error! Bookmark not defined.
4.2 TESING c.vvievievieeieeiiesieeeireereereereesteesreeseresereesveesseesseesnes Error! Bookmark not defined.
4.2.1: UNit teSHNEZ ...couveverieierieeienieeeereeeteie e Error! Bookmark not defined.
4.2.2: INteration TESEINE. ....c.eevveeriieriierieeieeiteieeitesieeseesaeseeesbeeteesseessaesssesnseenseenseensees 30
4.2.3: SYSEIM TESHINE ....eiivvieiiieiieitieciieeteere ettt e ete e teesteestaeerbeesbeesseestaesssesssessseesseesseessns 30
4.3: SySteM VErifiCAtION ....ecveeiieiieiieeieeie ettt ettt et e st seeeete e teesteesaeesnnesnseenseenseensaennnes 31
4.4: System Validation.......ccceeriierieiienieeieeie ettt see st see e e teeseesaaesnaessseenseenseensnennnes 31

4.5: System OPEration.........c.ecceveeeerveerereeeireeesveesereeessseessseeens Error! Bookmark not defined.



4.6: Comparison of this project and other existing solar security systems. ..............cecveenee.. 32

CHAPTER FIVE: RECOMMENDATIONS AND CONCLUSION..... Error! Bookmark not
defined.
5.0: Summary of Work done ...........cceecvevierciieciieciieieeeene Error! Bookmark not defined.
5.1: Challenges faced in development of the project............ Error! Bookmark not defined.
Recommendations. ..........ceceverierenieenieneeeeeceeeseee e Error! Bookmark not defined.
CONCIUSION. ...ttt Error! Bookmark not defined.

REFERENCES. ...ttt ettt sttt et ettt et es 34



TABLE OF FIGURES.

Figure 1.showing infrared motion Sensor..........cccceeeeeeeeeeennne. Error! Bookmark not defined.
Figure 2. ShOWING BUZZET.........cccciiiiiiiieiiecieciece sttt te et e e s e e esaesnnas 18
Figure 3. Arduino miCroCONtrOller ........cociiiuiiiiiiiiiiieeeee e 18
Figure 4. piezoelectric vibration SENSOr..........ccceeceeveeereereeneennn. Error! Bookmark not defined.
Figure 5.Light Emitting Diode .........ccocoeviiiiiniiniiiieieeeee, Error! Bookmark not defined.

Figure 6: Block diagram of the system...........c.cceecverevrecrienenne. Error! Bookmark not defined.



LIST OF ACRONYMS.

ABBREVIATION FULL NAME

LED Light Emitting diode

IDE Integrated Development Environment
PIR Passive Infrared

GSM Global System For Mobile Communication




