TABLES OF CONTENTS

SHEET STATEMENT OF ORIGINALITY .o [
APPROVAL SHEET ... i
ABSTRAK s ii
ABSTRACT . 1\
FOREWORD ...ttt ettt st v
TABLES OF CONTENTS ...t vi
LIST OF FIGURES ... e IX
LIST OF TABLES ... oot Xi
GLOSSARY OF TERMS ... Xii
CHAPTER I INTRODUCTION ..ottt 1
.1 BaCKQrOUN ........coeeiiieie ettt 1
1.2 Problem Statement...... ..o 3
1.3 ReSEarch ODJECHIVES.......ccveieciecie e 3
.4 RESEAICN SCOPE ....vvevieeiiitieete ettt 3
.5  ReSearch BeNefit ... 4
1.6 RePOrt SYStEMALIC ......ccveivieiiecie e 4
CHAPTER Il LITERATURE REVIEW. ......ccooiiiiiiiiee e 6
TLL  SPIIWAY ..o 6
1.2 INternet Of ThiNGS......coiiiiiiiiie e 7
I3 ESP32. et 9
1.4 RASPDEITY Pl 3. s 11
TS ACTUALON. ... 12
1B SBNSON ...t 14
1.7 Long RANGE (LORA) ..c.voveiiiiiiiiiiiieieiee s 15
1.8  Unified Modeling Language (UML) .......cccocovviiiiiin i, 16

Vi



[1.8.1  Use Case DIAgram........ccoouiieieiieieiienie s 17

[1.8.2  ACHVItY DIagram.......ccoviiiieieieieese e 17
[1.8.3  Sequence DIagram ..o s 18
1.9 BIaCKDOX TESING ...ocvveiieiieiiiesieeie e 18
L0 TOOIS .. 19
[1.10.1  ArduinO IDE.......ccoioiiiiiiieieieie e 19
[1.10.2  PULLY .o 19
[1.11 Prototype Methodology ........cccveviiieiicie e 20
[1.12 State Of the art ..o 21
CHAPTER Il RESEARCH METHODOLOGY ......cccoiiiiiienieiiee e 29
1.1 Problem Solving Framework ...........ccccoviieieeieiie e 29
1.2 Problem Solving SyStematiCs ........cccccveveiieieeie i 29
[11.2.1 COMMUNICALION ...ttt s 30
[11.2.2 QUICK PIaN ... 30
[11.2.3 Modeling QUICK DESIGN .......cveiiiiiiiiiiierseee s 30
[11.2.4  Construction of PrototyPe .......cccooeveriieniiiiieeeee s 30
[11.2.5 Deployment Delivery & Feedback...........cccccooiviiiiiniiiniiinn, 30
1.3 Data COIECHION ...t 31
1.4 Evaluation MethodsS .........ccooiiiiiiiiiece s 31
I11.5 Reason for Selection of Method ...........ccccooeiiiiiiiiicice 31
CHAPTER IV ANALYSIS AND DESIGN .....coooiiiiiiiiiiieeee e 32
IV.1  SYStEM @NalYSIS......eoiiiiiieiie et 32
IV.1.1  Problem analysSiS ........cccooiiiiiiiiiiiiie e 32
IV.1.2  Solution @nalySiS .........cooiiiieiieiiie e 32
IV.1.3 Materials and EQUIPMENT ..........ccoveiiiiiieiie e 33
V.2 SYSEEM DESIGN ..ot 36

Vii



IV.2.1 Design of Use Case DIagram .........cccceeveerereeneenenieeseenieseeseenens 37

IV.2.2 Design of Activity DIiagram ..........cccooeveiiniiniiiicienee e 38
IV.2.3  Design of Sequence Diagram........cccccevvereeienieenesieeseenie e sieeeens 50
IV.2.4  BIOCK DI&Qram ........cccooiiiiiiiiieiesie s 60
CHAPTER V IMPLEMENTATION AND TESTING ......cooiiiiiiiieieeiee 61
V.1 IMPIemMeNntation ..........cccvevviiiiieie e 61
V.1.1  Error PErformance. .......ocooeoiiiieiiiiieeseeee e 62

[ - [ o OSSO 63
CHAPTER VI  CONCLUSION AND SUGGESTION........cccccoiiiieiieiieeee, 65
VL CONCIUSTON ..ottt 65
AV A1 To o T=1s] o] o OSSO 66
REFERENGES ...t 67

viii



