
vii 
 

CONTENTS 
 

ENDORSEMENT LETTER .........................................................................................  ii 

STATEMENT OF ORIGINALITY .............................................................................  iii 

ABSTRACT ....................................................................................................................  iv 

GRATITUDE NOTE .....................................................................................................  v 

CONTENTS ....................................................................................................................  vii 

LIST OF FIGURES .......................................................................................................  xi 

LIST OF TABLES .........................................................................................................  x 

 
I INTRODUCTION .....................................................................................................  1 

1.1. Background ...........................................................................................................  1 
1.2. Problem Statements ..............................................................................................  2 
1.3. Research Objectives .............................................................................................  2 
1.4. Research Boundaries ............................................................................................  3 
1.5. Research Methods .................................................................................................  3 
1.6. Presentation ..........................................................................................................  3 

 

II BASIC CONCEPTS ..................................................................................................  5 

2.1. Internet of Things .................................................................................................  5 

2.1.1. Technical Overview of Internet of Things ..............................................  5 

2.1.2. Internet of Things Sub-system ...............................................................  7 

2.2. Land spinach (Ipomoea reptans) ..........................................................................  13 

 
III  SYSTEM DESIGN ....................................................................................................  15 

3.1. System Method of Sensor ....................................................................................  15 

3.1.1. Overall Algorithm ..................................................................................  17 

3.1.2. Design Tool ............................................................................................  18 
Wiring Diagram ............................................................................................................  18 

Flowchart of Sensor .....................................................................................................  19 

3.2. System Method of Connectivity ...........................................................................  20 

3.2.1. Connectivity Algorithm ..........................................................................  20 

3.2.2. NodeMCU Configuration With Sensor ..................................................  21 

3.3. Hardware Design ..................................................................................................  22 

3.4. Implementation Engineering ................................................................................  22 



viii 
 

IV RESULT AND ANALYSIS ......................................................................................  24  

4.1. Realization ............................................................................................................  24 

4.1.1. Device Realization ......................................................................................  24 

4.1.2. Realization of Connectivity ........................................................................  25 

4.2. Testing Result .......................................................................................................  26 

4.2.1. Making a prototype of Internet of Things control sub-system  26 

4.2.2. Hardware Testing .......................................................................................  26 

4.2.3. Reliability and Validity of Measurement Results .......................................  27 

4.2.3.1. Moisture Measurement ................................................................  28 

4.2.3.2. pH Soil Measurement ..................................................................  29 

4.2.3.3. Height Measurement ....................................................................  30 

4.2.4. Tool Range Testing .....................................................................................  30 

4.2.5. Quality of Service .......................................................................................  30 

4.3.Analysis results ......................................................................................................  32 

4.3.1. Hardware Analysis Results .........................................................................  32 

4.3.2. Quality of Service Analysis Results ...........................................................  33 

 

V CONCLUSION AND SUGGESTIONS ....................................................................  35  

5.1. Conclusion ............................................................................................................  35 

5.2. Suggestions ...........................................................................................................  36 

 

Bibliography ...................................................................................................................  37 

LIST OF APPENDIX ....................................................................................................  40 

LIST OF APPENDIX ....................................................................................................  43 

LIST OF APPENDIX ....................................................................................................  45 

LIST OF APPENDIX ....................................................................................................  47 

 
  


	CONTENTS

