
DESIGNING A SENSING UNIT OF A SENSOR NODE 

By 

NOREEN SY AZLIN BINTI MOHAMAD SHARIP 

FINAL REPORT 

Submitted to the Electrical & Electronics Engineering Programme 
in Partial Fulfillment of the Requirements 

for the Degree 

Bachelor of Engineering (Hons) 
(Electrical & Electronics Engineering) 

Universiti Teknologi Petronas 

Bandar Seri Iskandar 

31750Tronoh 

Perak Darul Ridzuan 

© Copyright 2008 

by 

Noreen Syazlin Binti Mohamad Sharip, 2008 



Approved: 

CERTIFICATION OF APPROVAL 

DESIGNING A SENSING UNIT OF A SENSOR NODE 

by 

Noreen Syazlin Binti Mohamad Sharip 

A project dissertation submitted to the 
Electrical & Electronics Engineering Programme 

Universiti Teknologi PETRONAS 
in partial fulfillment of the requirements for the 

Bachelor of Engineering (Hons) 
(Electrical & Electronics Engineering) 

ilit::-
(Project Supervisor) 

UNIVERSITI TEKNOLOGI PETRONAS 

TRONOH, PERAK 

June2008 

iii 



CERTIFICATION OF ORIGINALITY 

This is to certifY that I am responsible for the work submitted in this project, that the 

original work is my own except as specified in the references and acknowledgements, 

and that the original work contained herein have not been undertaken or done by 

unspecified sources or persons. 

Noreen Syazlin Binti Mohamad Sharip 

iv 



ABSTRACT 

The main objective of tbis project is to design a sensing unit of a sensor node. 

Sensor Node is a device tbat using sensors to gatber information and do analysis of 

data gathered from where it being distributed. Distribution of a set of sensor nodes in 

a particular area is called as sensor network. Sensing Unit is one of tbe basic 

components in a sensor node and its design consideration is very important since it 

served as the front-end of a particular sensor node. In tbis project, two sensors will be 

used which are temperature sensor and humidity sensor to collect data. The 

methodology of tbis project includes tbe collection of data from tbe sensors, 

implementation on tbe microcontroller as tbe main brain system and the use of LCD 

and LED to show and verify outputs. Laboratory experiments have been conducted to 

test tbe sensors. The data collected tban been manipulated in tbe C Program for tbe 

microcontroller to produce usable output which in LCD Display aod LED for the 

binary readout. As a conclusion, tbe whole project is to design a complete prototype 

of a typical sensing unit based on tbe constraints available. 

v 



ACKNOWLEDGEMENTS 

It is a pleasure for the author to sincerely gratitude to Allah the Almighty for 

giving me the strength and chances to undergo the project. Without His permission, 

this report would not be realized. 

My first acknowledgement definitely goes to the Project Supervisor, Mrs 

Azrina Abd Aziz and the Project Co-Supervisor Dr Norhisham Hamid, which their 

advices, guidance and motivation throughout the semesters for the author to achieved 

what is expected for the project. 

Special thanks also go to the lecturers especially Mr Low Hai Hiung & Mr 

Patrick Sebastian, the teclmicians Ms Siti Hawa and Mr Azhar who deliberately 

giving ideas and useful tips throughout the completion of the project. 

Not to be forgotten my beloved parents, Mr Mohamad Sharip bin Y aacob and 

Mdm Rokiah binti Dollah who keep motivating and give me moral support as well as 

fmancial support for the project development till the completion of the project. 

Last but not least, special thanks to my colleagues who willing to share their 

knowledge in helping me to proceed whenever the project get stuck in the middle of 

the project development. 

vi 



TABLE OF CONTENTS 

ABSTRACT .................................................................................................................. v 

ACKNOWLEDGEMENTS .......................•.................................................•............... vi 

LIST OF FIGURES ..................................................................................................... ix 

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

CHAPTER I INTRODUCTION .................................................................................. I 

l.l Background ofStudy ........................................................................ l 

1.2 Problem Statement ........................................................................... 4 

1.3 Objectives ......................................................................................... 4 

1.4 Scope of Study ................................................................................. 5 

CHAPTER 2 LITERATURE REVIEW ....................................................................... 6 

2.1 Overview of Sensor Network and Sensor Node ............................... 6 

2.2 Basic Structure of Sensing Unit ....................................................... 7 

2.2.1 Sensors ..................................................................................... 8 

2.2.2 Signal Conditioning ............................................................... 13 

2.2.3 Analog to Digital Converter (ADC) ...................................... 15 

2.3 Display Unit ................................................................................... 17 

CHAPTER 3 ME11IODOLOGY ............................................................................... 18 

3 .I Procedure Identification ................................................................. 19 

3.2 Tools and Equipment ..................................................................... 20 

3.3 PIC Flowchart ................................................................................ 21 

CHAPTER 4 RESULTS AND DISCUSSION ........................................................... 22 

4.1 Thermocouple ................................................................................. 22 

4.2 Simulation ...................................................................................... 25 

4.3 LED (Binary Readout) Testing ...................................................... 28 

CHAPTER 5 CONCLUSION AND RECOMMENDATION .................................... 30 

5.1 Conclusion ...................................................................................... 30 

5.2 Recommendation ............................................................................ 31 

REFERENCES ............................................................................................................ 32 

APPENDICES ............................................................................................................ 33 

Appendix A : Suggested Milestone for the FYP I ............................... 34 

Appendix B : Suggested Milestone for the FYP II .............................. 35 

vii 



Appendix C : PIC l6F877 Coding ....................................................... 36 

Appendix D : Project Schematic .......................................................... 38 

Appendix E : Prototype ........................................................................ 39 

Appendix F : Table Of Binary Readout ............................................... 40 

viii 



LIST OF FIGURES 

Figure 1 Typical Sensor Node Architecture .........................................•••...... 2 

Figure 2 Sensing Unit Components ..........•..........•.............................•...... .3 

Figure 3 Basic Structure of Sensing Unit .............•........................................ 7 

Figure 4 Architecture of Sensing Unit ......................................................... 7 

Figure 5 Thermocouple ....•..................................................................... 9 

Figure 6 HSM-200 Humidity Sensor .....•.................................................. ! I 

Figure 7 Humidity Value Vs Output Voltage ...............................•.............. .l2 

Figure 8 Non-inverting Amplification Circuit ......•...............................•....... 14 

Figure 9 PIC Pin Diagram .............................................•.......................................... .16 

Figure 10 LCD Display .........•.............•...............•.............................•.. 17 

Figure 11 Block Diagram of Project ...........................................•............. 18 

Figure 12 PIC Algorithm Flowchart ..•...........................•.......................... 21 

Figure 13 Thermocouple Experiment Setup .....•.......................................... 22 

Figure 14 Signal Conditioning Circuit ...•.................................................... 25 

Figure 15 Thermocouple Output Voltage vs Input Voltage .............................. 26 

Figure 16: Experiment Setup for LED Testing ......................................•...... 28 

Figure 17: Result of LED Testing ............................................................ 28 

iv 



LIST OF TABLES 

Table I Comparison of temperature sensors ................................................. 8 

Table 2 Thermocouple Details ..•..............•................................................ 9 

Table 3 Seeback Coefficients ......•.......................•................................. .! 0 

Table 4 RH-Voltage Relationship ............................................................ l2 

Table 5 Project Planning ...............................•....................................... l9 

Table 6 List of Circuits used for Signal Conditioning Circuit ............................ 20 

Table 7 List of Components used for PIC Circuit .......................................... 20 

Table 8 Output Voltage for Thermocouple in Experiment 1.. ............................ 23 

Table 9 Output Voltage fur Thermocouple in Experiment II ............................. 23 

Table I 0 Comparison Table for Experiment I ...•.........•................................. 23 

Table II Comparison Table for Experiment II.. .....................................•...... 24 

Table 12 Amplification Result .....•..................•..•••.................................. 26 

Table 13: LED Output ......................................................................... 29 

y 



CHAPTER! 

INTRODUCTION 

Sensing Unit is a very important part of a sensor node. Before going into 

further discussion regarding the sensing unit design in this project, sensor network 

and its relation with sensor node are introduced. In the problem statement, few design 

performance issues is discussed and last but not least are the objectives and scope of 

study for this project. 

1.1 Background of Study 

A wireless sensor network (WSN) is a wireless network consisting of spatially 

distributed autonomous devices using sensors called as sensor nodes. WSN play an 

important role in data gathering and analysis especially from remote or dangerous 

locations persist. 

The importance of sensor networks is highlighted by the number of recent 

funding initiatives, including the DARPA SENSIT program, military programs, and 

NSF Program Announcements. Sensing technologies and sensor networks area of 

study is now considered by international funding agencies such as the European 

Commission, DARPA and NSF to be one of the top five emerging technologies that 

will shape the future of human kind and have a major impact on the quality of life 

over the next 20 years [l]. 



Although the development of wireless sensor networks was originally motivated 

by military applications such as battlefield surveillance, however, nowadays wireless 

sensor networks are used in many other applications such as environment and habitat 

monitoring, healthcare applications, home automation and traffic control. 

In all the application above, a set of sensor nodes are distributed in the sensor 

field. This set of sensor nodes is the basic component of a sensor network. It is also 

called as mote that is capable of performing some processing, gathering sensory 

information and communicating with other connected nodes in the network. 

For different application, each sensor node has a certain area of coverage, 

which it can reliably and accurately report the particular quantity that it is observing. 

Spatial density of sensor nodes of a sensor network in the field may be as high as 20 

nodes/m2
• 

A sensor node is composed of four basic components, which are a sensing unit, 

a processing unit, a communication unit and a power unit [2]. The typical architecture 

of sensor node is shown in Figure l. 

( SENSING UNIT ) ( PROCESSING UNIT ) (COMMUNICATION UNIT) 

Processor I ~ ~ Transceiver Sensor ADC 
" v Memory 1" VI 

~r ~r ir ~r 

POWER UNIT 

Figure l: Typical Sensor Node Architecture 
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