
 
Telemark University College 
Faculty of Technology 

Master’s Thesis 2015 
 

 

 

 
 
  
 
 

                 Pratik Gadtaula 
 

 

            Home Automation 

                               
 

 

 

 

 

 

 

 

  



 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Telemark University College  

Faculty of Technology 

Kjølnes ring 56 

3918 Porsgrunn 

Version 0.9 

http://www.hit.no  



 3 

Abstract 
The thesis is on HomeAutomation. It covers the area of monitoring and controlling appliances 

in home as per users configuration and control. As the automation is performed on Raspberry 

Pi device along with Arduino board, it combines the overall benefits from both devices and 

thus useful in implementing our tasks.  

It primarily focus on safety and then other facilities extended along with it. Services like 

knowing temperature reading, lights On/Off condition, fan On/Off  and other services are 

featured in this HomeAutomation. The Alarm system is also major part in HomeAutomation 

which secure the home and update user with right information in right time to avoid accident 

and loss. 

The controlling section is great importance in HomeAutomation. User will have  automatic 

settings to control the appliances. Further, this service is good and one of the reliable way to 

encapsulate home from internal and external danger. People in job or outside home can work 

freely and smartly having control to their home. They can just sit and login browser and see 

what is going on in their home in just a second and feel that their home is with them all time. 

 HomeAutomation is truly one of the needs in today's  world. People rely and feel safe and 

warmth in their home with their family. HomeAutomation brings more closer and more safer 

to them.
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Abbreviation 

O.S Operating System 

DBMS Database Management System 

PC Personal Computer 

PID Proportional-Integral-Derivative 

DB Data Base 

LED Light Emitting Diode 

 

 

 

 

  



 5 

Tables of Contents 

 
Master’s Thesis 2015 ................................................................................................................................... 1 

Pratik Gadtaula ........................................................................................................................................... 1 

Home Automation ................................................................................................................ 1 

1 Introduction ................................................................................................................... 11 

1.1 Project Task Description .................................................................................................................... 11 

1.2 Goals of the Project............................................................................................................................. 12 

2 Theory ............................................................................................................................. 13 

2.1 Home Automation ............................................................................................................................... 13 

2.2 Raspberry Pi........................................................................................................................................ 13 

2.3 Arduino and Arduino IDE ................................................................................................................. 15 

2.4 MySQL Database Server .................................................................................................................... 17 

2.5 Apache-Web server............................................................................................................................. 18 

2.6 Database & Database Management Systems .................................................................................... 18 

2.7 PID Controller .................................................................................................................................... 19 

2.8 Putty and Xming/Xlaunch .................................................................................................................. 20 

3 Methods .......................................................................................................................... 21 

3.1 Procedure Process ............................................................................................................................... 21 

3.1.1 Installation of Operating System and other Programs ........................................................... 22 

3.1.2 Database Design and Implementation in MySQL Server ....................................................... 25 

3.1.3 Install of Apache Web-Server and Design of Webpage .......................................................... 30 

3.1.4 Putty and Xming ......................................................................................................................... 34 

3.1.5 Arduino - Monitor Sensors/ Control Devices ........................................................................... 37 

3.1.6 Raspberry Pi Camera Module .................................................................................................. 41 

3.1.7 Sketch Design for Home Automation ....................................................................................... 44 

4 Results ............................................................................................................................. 48 

5 Discussion ....................................................................................................................... 61 

6 Conclusion ...................................................................................................................... 62 

7 References....................................................................................................................... 63 

8 Appendix ........................................................................................................................ 65 

8.1 Appendix: Thesis Task Description................................................................................................... 65 

8.2 Appendix : Abstract Page .................................................................................................................. 67 



 6 

8.3 Appendix: LM-35 DATASHEET ...................................................................................................... 68 

8.4 Appendix: LDR DATASHEET ......................................................................................................... 78 

8.5 Appendix: ARDUINO CODE For HomeAutomation ..................................................................... 82 

8.6 Appendix: PID CODE for Room Heater .......................................................................................... 84 

8.7 Appendix: PHPCODE(MySQL Connection Procedure)................................................................. 85 

 



 7 

Tables of Figures 
Figure 2-1: Front part of Circuit board of Raspberry Pi .......................................................... 14 

Figure 2-2: Back part of Circuit board of Raspberry Pi ........................................................... 14 

Figure 2-3: Front part of Arduino Uno Board .......................................................................... 16 

Figure 2-4: Front part of Wi-Fi Shield Arduino ....................................................................... 16 

Figure 2-5: Figure of PID Controller working  mechanism[7] ................................................ 19 

Figure 2-6: Figure of Putty software ........................................................................................ 20 

Figure 3-1: Book reference for basic Raspberry Pi installation[10] ........................................ 21 

Figure 3-2: Book reference for basic Arduino and MySQL connection[20] ........................... 21 

Figure 3-3: Snapshot of folders and application of Raspberry Pi O.S ..................................... 22 

Figure 3-4: Snapshot of windows screen of Raspberry Pi ....................................................... 23 

Figure 3-5: Screenshot of browser showing WebServer working in Raspberry Pi ................. 24 

Figure 3-6: E/R diagram of Home Automation database ......................................................... 26 

Figure 3-7: PhpMyAdmin in browser to administer database ................................................. 27 

Figure 3-8: Snapshot of User Table & Column in PhpMyAdmin ........................................... 28 

Figure 3-9: Snapshot of Userlevel Table & Column in PhpMyAdmin .................................... 28 

Figure 3-10: Snapshot of Tagroup Table in PhpMyAdmin ..................................................... 28 

Figure 3-11: Snapshot of Tagtype Table & Column in PhpMyAdmin .................................... 29 

Figure 3-12: Snapshot of Tag Table & Column in PhpMyAdmin ........................................... 29 

Figure 3-13: Snapshot of Tagdata Table & Column in PhpMyAdmin .................................... 29 

Figure 3-14: Snapshot of Devices Table & Column in PhpMyAdmin .................................... 30 

Figure 3-15: Xampp Sever installed in local computer and run .............................................. 31 

Figure 3-16: Designing web page called index.php in Dreamweaver for HomeAutomation .. 32 

Figure 3-17: Exporting Tables to  MySQL Database in Raspberry Pi ..................................... 33 

Figure 3-18: Importing Tables from PC MySQL Database ..................................................... 33 

Figure 3-19: Figure of Xluanch  starting for multiple windows on PC ................................... 34 

Figure 3-20: Snapshot of Putty software step by step instruction to run in PC ....................... 36 



 8 

Figure 3-21: Snapshot of Raspberry Pi window on PC window.............................................. 36 

Figure 3-22:A part of  Arduino code for Wi-Fi Shield Arduino showing mysql connector code 

to connect to MySQL Database Server in Raspberry Pi .......................................................... 38 

Figure 3-23: snapshot of portion of code in MySQL.h function to edit for WiFi Shield 

Arduino ..................................................................................................................................... 39 

Figure 3-24: Snapshot of failed MySQL connection in Output Monitor while running Arduino 

Code ......................................................................................................................................... 39 

Figure 3-25: Snapshot of failed connection to MySQL Database Server in Raspberry Pi from 

LXTerminal .............................................................................................................................. 40 

Figure 3-26: Snapshot of Raspberry Pi camera module connected to Raspberry Pi ................ 41 

Figure 3-27: Snapshot of Raspberry Pi Camera Module installation in Raspberry Pi ............. 42 

Figure 3-28: Block Diagram of Model for HomeAutomation ................................................. 45 

Figure 3-29: Block Diagram of Multiple Rooms & their connection to Raspberry Pi in Home

 .................................................................................................................................................. 46 

Figure 4-1: Snapshot of home page for HomeAutomation ...................................................... 48 

Figure 4-2:Snapshot of  list of sensor/devices in Monitoring section ...................................... 49 

Figure 4-3: Snapshot of Temperature Monitoring ................................................................... 49 

Figure 4-4:  Snapshot of Light Monitoring .............................................................................. 49 

Figure 4-5:  Snapshot of Fan Monitoring ................................................................................. 50 

Figure 4-6: Snapshot of Alarm Monitoring .............................................................................. 50 

Figure 4-7: Some Snap shots of Camera Monitoring outside  house ....................................... 52 

Figure 4-8: Snapshot of Admin section for HomeAutomation system .................................... 52 

Figure 4-9: Snapshot of Manage User (Add, Update,Delete) .................................................. 53 

Figure 4-10: Admin showing Tag,Tagtype and Tagroup ......................................................... 54 

Figure 4-11:  Snapshot of Manage Taggroup(Add,Update&Delete) ....................................... 54 

Figure 4-12: Manage Tagtype(Add,Update&Delete) .............................................................. 55 

Figure 4-13:  Snapshot of Manage Tag(Add, Update,Delete) ................................................. 56 

Figure 4-14: Snapshot of Manage Devices(Add,Update&Delete) ........................................... 56 



 9 

Figure 4-15: Temperature controlled heater[25] ...................................................................... 57 

Figure 4-16: Image of Raspberry Pi with Camera ................................................................... 58 

Figure 4-17; Snapshot of Wi-Fi Arduino connected to sensors & devices. ............................. 59 

Figure 4-18: Snapshot of  Light used in HomeAutomation ..................................................... 60 

 
 



 10 

Preface 
The Home Automation Thesis is final year Master Thesis for System and Control 

Engineering. The final year thesis is mandatory for all students in System and Control Master 

programme at the final semester. 

The thesis is carried out under supervision of Mr. Hans-Petter Halvorsen lecturer , lecturer in 

Faculty of Technology, Telemark University College. He has been very helpful in this thesis 

and provided , a guidance and feedback throughout the thesis period. I like to thank Hans also 

for providing sensors and control devices along with number of Raspberry Pi and Arduino 

devices for ease access to work in thesis. Also, i would like to thank my friend Mr. Kishan 

Prajapati for helping programming part in thesis. 

I like to thank supervisor for giving an opportunity to learn new things during thesis to know 

real data monitoring system with Arduino device and Database system in Raspberry Pi with 

some PHP based programming. It was worth more and  hope to do find more in this topic in 

future days. 

                                           Porsgrunn, June 3, 2015 

                                                Pratik Gadtaula 

 

 



 11 

1 Introduction 
 

The Master Thesis is on Home Automation. HomeAutomation is today's one of the growing 

needs in people's life. HomeAutomation actually refers to automation of home appliances 

which can be viewed from  safety, automatic monitoring and controlling view.  

1.1 Project Task Description 
 

Information is everything in today's real life. Particularly when these information are prone to 

affect their life in close way, information about such things are of great importance. People 

are away from home for work or for other reasons and there is always insecure of what's 

happening in home and things related to home appliances whether they are operating or 

turned On/Off and several other things associated to their house. 

HomeAutomation is sought to solve these problems and provide user with the instant 

monitoring and controlling of home appliances. There are several devices for such monitoring 

and controlling. In this Master Thesis, we are focused on monitoring and controlling the home 

appliances with Raspberry Pi in extension with Arduino. As these devices are cheaper and 

simpler to use and handle, they are used in co-operation to widen the work and service 

functionality and comparatively. 

The Thesis is focused on building HomeAutomation  which supports basic  monitoring and 

controlling of lights, Fan and Raspberry Pi Camera. With these tasks to accomplish, the 

internal understanding of Database(SQL and MySQL), Programming Languages(PHP), Web-

Server are of equal importance to deal with as these are the internal core on which 

HomeAutomation is build upon. 

HomeAutomation provides a feel of secure when in/out of house. The system appliances run 

automatic. For example: The lights are turned On and Off when there is evening and morning.  

Also when away from home these things can be monitored in webpage or application, which 

allows to know what are the condition in home, whether light is On or whether fan is Off or 

door is locked. And through automatic controlling action we can control the light to On/Off, 

fan to On/Off and be in safe zone 
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1.2 Goals of the Project 
The goals are to complete the tasks and in systematic order finish the given task. The main 

goal of the project are listed below: 

 Log, Monitor and Control appliances in Homes. 

 Develop PID control for temperature control in Homes. 

 Develop central Server 'SQL Server'. 

 Develop 'Dashboard for Lab VIEW' application for control and monitoring 

 

These are the important goals of the project. The Logging, Monitoring and Controlling 

of sensors and appliances are done .Temperature are monitored, Lights and Fans are 

controlled and logged accordingly. Camera along with Alarm are activated.  

Similarly, a PID controller is developed and used for controlling room heater in house. 

Depending on temperature sensor data recorded, the input is tuned for constant output 

temperature specified at reference point. 

These tasks were of interesting , however were time consuming due to beginners in 

Raspberry Pi device and programming language. Also devices were not working 

according to guidance from reference book. Troubleshooting of such problems took 

more time than expected. It was time consuming to find solutions , thus restricting to 

go further tasks. Furthermore webpage design and coding is new and took lot of time 

in understanding and synchronizing with MySQL Database server. 

 Dashboard applications tasks and central server tasks i.e SQL server system tasks 

were incomplete in the thesis period. Also, Central Server tasks needed more time to 

create, it was unfortunately undone. And dashboard application tasks require Central 

server tasks to be done. Without it, dashboard application was useless so it was too 

undone. 

Although the tasks were exciting and was interesting to work with Raspberry device 

and Arduino along with sensors and devices. 
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2 Theory 

2.1 Home Automation 
Home Automation is automation of home, housework or household activity. In other words it 

refers to use of IT/computer to control home appliances. It integrates electrical devices in a 

house with each other. For example: It can include centralized control of lighting, appliances, 

security lock of gates & doors to provide improved convenience, comfort, energy, efficiency 

and safety. 

In today's IT world, home automation is being popular due to easiness, flexible  means of 

viewing/monitoring and controlling the appliances and other things according to users 

comfort and needs. The challenging part lies in simplicity and cost of installing them in home 

and varies with increasing number of services to be monitored and controlled. 

2.2 Raspberry Pi 
Raspberry Pi is credit-card sized single board computer used for programming and designing.  

It is operating on Linux-Kernel based Operating System. It function similar to computer 

except that it do not have screen monitor, mouse and keyboard. It  costs around € 45.00.  We 

can do most of work in Raspberry Pi like we can browse internet or play video. The only 

exception  is to program so that it can function and play the video or surf internet.  

It consists of CPU, GPU and RAM like that of Computer.  The physical outlets consists of  

Power plug , Ethernet  plug,  HDMI,  USB,  Card Reader, Audio Out,  RCA Video Out, GPIO 

respectively.[1] 

The frontal and back part of  Raspberry Pi Circuit board is shown  in Figure 2-1  and Figure 

2-2  along with the major parts indication. 
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                               Figure 2-1: Front part of Circuit board of Raspberry Pi  

 

 

                              Figure 2-2: Back part of Circuit board of Raspberry Pi 
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The working of Raspberry Pi is explained below: 

Raspberry Pi is credit-card sized computer which supports Linux based Operating 

System(OS). The foremost thing is to install O.S in the memory card as Raspberry Pi do not 

have any Hard-Disk attached by. The O.S can be downloaded from website and installed on 

Secure Digital(SD) card. There are different types of Linux based O.S, however choose 

'Raspbian Debian Wheezy' O.S  to install.[2]  

Raspberry Pi have 2 USB ports through which Keyboard and Mouse are plugged in. 

Similarly, HDMI port through which Monitor is connected to display and work. There is 

Ethernet port to connect the Raspberry Pi in network or Internet. And the GPIO port is used to 

connect other physical devices as peripherals. 

Now, programming can be done in Linux windows  for various simple applications. It can be 

used to control, log and monitor several devices by programming and connecting such 

devices. Hence, a good knowledge of programming is pros to user who wants to have 

knowledge and program to various applications. 

Once the installation is completed, the windows opens and desktop contains number of icons 

for user facility like web browser, LTX terminal, Control program, games and others. To 

connect other devices GPIO pins are used for external connection so that either the data can 

be read from them for monitoring or send to them for controlling part. 

The user must install necessary software that supports LINUX O.S to program for logging, 

monitoring and controlling section. 

2.3 Arduino and Arduino IDE 
Arduino is open-source hardware, where the programming can be done to control the 

electronics devices. Generally, Arduino is used for sensing sensor/devices and controlling 

them. There are different types of Arduino such as Arduino Uno, Arduino Mega 2560, 

Arduino Mega ADK and so on. Arduino Uno Rev3 Board is available in market and costs 

around € 20.00 and Arduino Wi-Fi Shield cost around € 69.00. The one we have used in this 

project is Arduino Uno Board.[3] 

Arduino consists of microcontroller, Reset switch.  The physical outlets consists of  Power 

plug , USB connector, Analog pins, Digital pins respectively. The frontal view of  Arduino 

Uno Circuit board is shown  in the Figure 2-3  along with the major parts indication. Also, 

frontal view of Wi-Fi Shield Arduino is shown in Figure 2-4. 
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                     Figure 2-3: Front part of Arduino Uno Board 

 

 

                       Figure 2-4: Front part of Wi-Fi Shield Arduino 

 

Arduino is microcontroller controlled hardware for interacting the physical world entities like 

pressure, temperature and controlling other devices accordingly. It needs set of instructions to 

carry out the tasks which is embedded in microcontroller. 
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Arduino have power plug to power up the board. Through USB connector, it is connected to 

computer where the programmed instruction is burned into microcontroller. The 6 Analog 

input pins receives analog inputs from sensors while 14 Digital input/output pins receive/send 

digital signals.  

Arduino Wi-Fi shield connects Arduino Uno Board to Internet wirelessly. It can be connected 

to wireless network through programming on Arduino Board. It has micro-SD card slot which 

can store files. Arduino Wi-Fi shield requires Wi-Fi library function to support wireless 

functions. It has open pins at back part which can be insert into Arduino Uno Board and then 

the whole Arduino Board acts as Wi-Fi Shield Arduino device. In HomeAutomation, Wi-Fi 

Shield Arduino is used so that it can be placed anywhere in house and access information 

accordingly. 

 The programming part is essential in Arduino as it is the brain behind Arduino functioning 

the tasks. For programming, Arduino IDE software is installed which is available on Arduino 

official site. These set of instructions are programmed by user through Arduino software and 

burned in microcontroller.  

Arduino IDE is the open-source software for coding and uploading it to the Arduino board. It 

can be downloaded  from Arduino official website and is free of cost. This software can run 

on O.S like Windows, Linux, MAC. This software can be written in any Arduino Board hence 

applicable for all. The coding in this software is simple and easy to use. The programming  is 

relatively simple and easy to understand. The Basic programming model format consists of 

two functions: 

void setup() {}  // We write initialization variable or initial things before main function. 

void loop() {}  // We write loopable tasks or things to control in this function. 

2.4 MySQL Database Server 
It is an open-source relational database application that uses structured query languages. It is 

one of the widely used database used in web applications.[4] 

With MySQL, we can add, access and manage content in database. SQL offers fast 

processing, ease, scalable and flexibility in use. Also MySQL is part of open-source PHP 

application. It is client-server system that consists of multi threaded SQL server that supports 

different client programs, wide range of applications programming interfaces. 
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For example, a database name homeautomation2 is created, but we have to be sure for 

installing MySQL application prior  following below commands on LXTerminal. 

SUDO MYSQL -U ROOT -P 

ENTER PASSWORD:      (you must enter root password here) 

CREATE DATABASE  homeautomation2;          (create database by giving name) 

USE homeautomation2;  (use your database  now) 

CREATE  TABLE  weather (create table for your database ) 

( 

data  INT(11)  NOT NULL, 

regtime TIMESTAMP 

); 

INSERT  INTO  weather (data.regtime)VALUES (150,now()); (Insert data for your table) 

SELECT * FROM weather; (display inserted data  that is stored in table) 

 

This is the basic commands for creating database and tables  in MySQL Database Server. 

2.5 Apache-Web server 
Apache is one of the most used WebServer software. This application can be downloaded 

from Internet and is free of cost. It is available for different O.S such as Linux, Windows, 

Unix etc. It supports a variety of features, many implemented as compiled modules which 

extend the core functionality. These can range from server-side programming language 

support to authentication schemes. [5] 

Apache features configurable error messages, DBMS-based authentication databases, 

and content negotiation. It is also supported by several graphical user interfaces (GUIs). It 

also supports password authentication and digital certificate authentication. 

2.6 Database & Database Management Systems 
Database is a collection of information that is organized in systematic way. It is organized in a 

manner that the stored information can be easily retrieved, updated, analyzed and output as 

and when required. The data can be stored in the computer/server in the form of tables, text, 

scripts, reports, graphics etc.[6] 

Database Management Systems is application/programs enabling user to store, organize, 

select and analyse data in a database. Hence, DMS is needed for accessing information from a 

database. Some of the DBMSs are MySQL, Microsoft SQL Server, Oracle, IBM DB2 etc. 
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There are different types of DBMSs according to the management of database structures. 

Some of the types of DBMS are: Hierarchical DBMS, Network DBMS, Relational DBMS, 

Object-oriented DBMS.  

The most common used is the relational database. In relational database, data are stored in 

table form. The table contains list of columns in which related data are entered ,stored and 

also retrieve when required. MySQL Database Server uses Relational database model for 

managing data.                                         

2.7 PID Controller 
PID (Proportional-Integral-Derivative) Controller is a type of controller used for controlling 

the process or devices to desired operation value so that output is always fixed. PID 

Controller uses feedback mechanism process to minimize the error for desired output. PID 

uses 3 parameters called PID where P is Proportional, I is Integral and D is Derivative for 

tuning input to desire output.[7] 

                

                          Figure 2-5: Figure of PID Controller working  mechanism[7] 

 

The                         Figure 2-5 shows the mechanism by which Plant/Process is controlled and 

as we can see there is manipulated input to plant process from PID Controller after it detects 

error  with the reference input to be fed in the Plant/Process for desired output.[26] 
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2.8 Putty and Xming/Xlaunch 
Putty is free Telnet and SSH open-source terminal software. Putty is developed for both 

Windows and Linux. It supports network protocols like SSH, Telnet, RLogin, Serial 

connection.[8] 

                          

                                                 Figure 2-6: Figure of Putty software 

 

The IP address is used for connection to specified network device. In other words, Putty is 

program to work on remote machine from other device. We can connect by entering the 

hostname of the machine. Figure 2-6 shows the application page of putty software.  Xming is 

Windows System Server for Micorsoft Windows.[9] Xming allows to connect multiple 

windows in host PC. Running Xlaunch application allows features to connect multiple 

windows. 

In HomeAutomation, both putty and Xlauch/Xming service is necessary as to control 

Raspberry Pi via remote  PC. It is not always possible to sit in front of Raspberry Pi device 

and do work. Putty and Xming/Xlaunch offer us with virtual desktop of Raspberry Pi which 

helps us to access Raspberry Pi device at any place and time. 
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3 Methods 

3.1 Procedure Process 
The procedure for basic installing of Raspberry Pi and connection to Arduino  is important for 

HomeAutomation tasks. We have different sources guidelines to install the Raspberry Pi  and 

use it to connect Arduino. The most common book reference we used are  'Home Automation 

with Raspberry Pi ' and 'Beginning Sensors Network with Arduino and Raspberry Pi '. The 

screenshot of the respective books to indicate guidelines is shown Figure 3-1 & Figure 3-2. 

 

 

              Figure 3-1: Book reference for basic Raspberry Pi installation[10] 

             

                Figure 3-2: Book reference for basic Arduino and MySQL connection[20] 
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3.1.1 Installation of Operating System and other Programs 

The HomeAutomation tasks begin with installing O.S in memory stick card in Raspberry Pi 

device. The O.S was downloaded from Internet through home page of Raspberry Pi. The web 

page provides a number of O.S and  we choose to install 'Raspbian Debian Wheezy' O.S [10]. 

Since with 'NOOBS' O.S, the output window screen of Raspberry Pi was inverted and also it 

was difficult to access from outside using Putty application. 

The O.S was successfully installed under guidance from sources from Internet. Later we 

installed many features/services in O.S to support other features such as Arduino IDE 

software, MySQL Database Server,  PHP5,  Apache-WebServer and several others program 

necessary for our tasks.  For such features to install, Internet connection was established in 

Raspberry Pi device. 

Then, the Raspberry Pi device was ready for use and operation. Depending on programs 

requirement and problems faced, necessary software installment can be upgraded and 

installed later. 

The procedures in steps are pointed as below: 

1. Install Raspberry Pi O.S on Raspberry Pi. The O.S downloaded from website is 

zip(compressed) file[1]. We unzipped it and transferred the unzipped O.S to 

Raspberry Pi SD card. The unzipped folder snapshot is shown in Figure 3-3 : 

 

 

                          Figure 3-3: Snapshot of folders and application of Raspberry Pi O.S 

 

2. Thereafter, O.S starts to work in Raspberry Pi device. The outlook of O.S on 

screen/monitor is shown in Figure 3-4. 
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                                    Figure 3-4: Snapshot of windows screen of Raspberry Pi 

3. Now, we look for access to Internet. Raspberry Pi have Ethernet port to support 

network communication. By default, Raspberry Pi device has automatic setting for 

DHCP network communication. Therefore, when there is network cable connection, 

Raspberry pi device assigns Dynamic IP address and there is network connection.  

 

However in many cases, there needs to assign Static IP address to Raspberry Pi 

device. This can be done easily by entering command line to make Static IP. For this, 

we open LXTerminal command  and enter the following commands [11]: 

 

sudo nano /etc/network/interfaces  

         Then it displays as below: 

iface eth0 inet dhcp (for dynamic ip address) 

 To change this dynamic address configuration to static address, Enter following     

commands: 

 

#iface eth0 inet dhcp (To deactivate dhcp server for static ip, put # in front as shown) 

Then type below commands: 

auto eth0 

auto eth0 inet static 

address 192.168.0.25 (Give your Static IP address) 

netmask 255.255.255.0 (Give your network netmask address) 

 

Next, edit resolv.conf file by entering following commands. 

sudo nano /etc/resolv.conf 

 

Then enter commands as below: 

nameserver 8.8.8.8 

nameserver 8.8.4.4 



 24 

 Then save it by pressing ctrl-o and Enter  followed by ctrl-x. Now we restart the     

networking service to activate Static IP address that we have just entered in command 

line. The networking service is restarted by entering commands below: 

 

sudo service networking restart 

We can check if the configuration has worked by entering command as below: 

ifconfig (displays ip address with full information) 

 

4.  Now, we install necessary software for HomeAutomation project. The software are 

installed by entering respective commands on LXTerminal. The software installation 

begins with WebServer-Apache installation, MySQL Database Server, PHP 

installation, Arduino IDE installation and others. It should be noted that while 

installing the software the network(Internet) connection must be established otherwise 

the installation halts. 

 

5. Installation of WebServer -Apache Server.[12] This software application is necessary 

for establishing web server in Raspberry Pi device. Enter the following commands on 

LXTerminal to install it: 

 

Step1: sudo apt-get update && apt-get upgrade 

Step2: sudo apt-get install apache2 -y 

Step3: sudo reboot 

 

Then, test the WebServer running on Raspberry Pi by browsing on local browser as 

http://localhost/. The webpage responds to WebServer as shown in Figure 3-5 

 

 

              Figure 3-5: Screenshot of browser showing WebServer working in Raspberry Pi 

 

6. Installation of MySQL Server[13]. This software application is necessary for local 

server database in Raspberry Pi device for HomeAutomation. Enter the following 

commands on LXTerminal to install it: 

 

Step1: sudo apt-get update && apt-get upgrade 

Step2: sudo apt-get install mysql-server --fix-missing 

Step3: sudo apt-get install mysql-client php5-mysql 

Step4: sudo reboot 
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7. Installation of Arduino IDE.[14] This software application is necessary for coding 

Arduino code and uploading code in Arduino device. Enter the following command on 

LXTerminal to install it: 

 

Step1: sudo apt-get update && apt-get upgrade 

Step2: sudo apt-get install arduino  

Step3: sudo reboot 

 

After installation, the Arduino IDE software appears on Start menu of Raspberry Pi 

windows on Electronics-Arduino IDE. Similarly, Sketchbook folder for storing 

Arduino files is present in /home/pi. 

 

8. After these installation, we can move on doing main HomeAutomation monitoring, 

logging and controlling section. 

3.1.2 Database Design and Implementation in MySQL Server  

After 3.1.1, we focus on Database implementation in MySQL Server in Raspberry Pi. For 

this, the database design was necessary as to construct database tables and their respective 

columns and define the relationship that can exist among different  tables.  

 As from task description,  HomeAutomation deals with information that has to be logged in 

database and monitored through web page on browser  through laptop or tabloid, it was 

necessary to build the model that fulfill the task requirement and also tie the relationship 

between. So, database design was started to link  on how these system coordinates  and 

function together to accomplish task. 

The first action  done was design of Database model i.e  make E/R relationship in Erwin 

Software for HomeAutomation. For that, we must download Erwin software from 

Internet[15]. The E/R relationship in Erwin features Table with Columns, Primary & Foreign 

Key, and other necessary tools.  Here, the basic design was developed using Tables & 

Columns so to include information to be record and processed. The E/R diagram of 

HomeAutomation database design is shown in Figure 3-6: 
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                     Figure 3-6: E/R diagram of Home Automation database 

 

Under this relationship, this database design has to be implemented in MySQL Server in 

Raspberry Pi device for HomeAutomation task. Tables were created and columns were added 

together with  indication of  primary key and foreign key  relationship  based on their link 

with each other table. Under table section, several columns were created for the information 

to be recorded or managed. 

Now the database has to be created in MySQL Server. There are two methods to implement 

the database with tables and columns : 

a) The first method is by using LXTerminal and entering the command necessary to 

create the required database and its table & columns.  

b) The second method is to install PhpMyAdmin in Raspberry Pi  and create database 

along with tables and columns. The second way is preferred as it is much easier and 

simpler to use just by browsing link to localhost/PhpMyAdmin/ and creating database 

with the list of option available. 

 

3.1.2.1 Install PhpMyAdmin in Raspberry Pi to handle administration of 
MySQL Database Server 

We  then install PhpMyAdmin in Raspberry Pi so that we can easily administrate MySQL 

Database Server in browser  to manage database. This feature enabled to create database 

simply by logging on local PhpMyAdmin web page  on browser and then click on create 
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panel to create new database we desire for. Further, tables and columns can be created, edited 

or as well delete and other properties related to implement of database was available. The 

feature made more simple to manage MySQL Database Server in Raspberry Pi. The problem 

of using command line on LXTerminal to manage database was sorted out, which is great 

relief for beginners and with weak PHP coders. Hence, the database for HomeAutomation 

was successfully implemented. The           Figure 3-7  shows the PhpMyAdmin page in 

browser: 

 

 

                        Figure 3-7: PhpMyAdmin in browser to administer database 

 

The list of Tables created for database 'HomeAutomation' are as shown in Figure 3-7. The list 

of  tables created for database 'HomeAutomation' are: User, Userlevel, Tag, Tagtype, Tagdata, 

Tagroup, Devices Alarm and Alarmpriority.  

 The snapshots of some of the Tables with Column for HomeAutomation Database is shown 

in Figure 3-8, Figure 3-9, Figure 3-10,  Figure 3-11,  Figure 3-12,  Figure 3-13, Figure 3-14. 
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                            Figure 3-8: Snapshot of User Table & Column in PhpMyAdmin 

 

                         Figure 3-9: Snapshot of Userlevel Table & Column in PhpMyAdmin 

 

 

                             Figure 3-10: Snapshot of Tagroup Table in PhpMyAdmin 
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                              Figure 3-11: Snapshot of Tagtype Table & Column in PhpMyAdmin 

                         

                        Figure 3-12: Snapshot of Tag Table & Column in PhpMyAdmin 

 

 

                       Figure 3-13: Snapshot of Tagdata Table & Column in PhpMyAdmin 
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                    Figure 3-14: Snapshot of Devices Table & Column in PhpMyAdmin 

3.1.3 Install of Apache Web-Server and Design of Webpage 

After 3.1.2, the next important and challenging part in HomeAutomation was to monitor and 

control the different appliances in house.  There has to be medium/platform through which 

user can  access the information stored in database and monitor them. The webpage can be 

such medium where the all the information can be displayed at one place and can be seen 

from anywhere in the worlds. 

 For that, we must install Apache Web-server application in Raspberry Pi[12]. It enables us to 

upload designed webpage in WebServer in Raspberry Pi. Using Apache Web-Server, any web 

pages that are under it can be accessed globally provided that Raspberry Pi device have 

unique static IP address. In Raspberry Pi, this WebServer is located on File Manger-var/www. 

The web page design part were more of challenging in the sense that they had to be 

programmed, designed beautifully & display the required information from database. For this,  

we must install Dreamweaver[16] and Xampp application[17] in our local computer. 

Dreamweaver is used to design, create web page and Xampp  to create local database and 

local WebServer for testing purpose before we finally transfer and implement in Raspberry Pi.  
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                 Figure 3-15: Xampp Sever installed in local computer and run 

 

When installation of  XAMPP application in PC is completed, then a file appears as shown in 

above Figure 3-15. Here, we have several application that XAMPP supports like Apache web 

server, MySQL, FileZilla etc.  

As we need only Apache WebServer and MySQL application to test the created web page in 

PC, we click on Start option of Apache and MySQL service. There is Admin option next to 

Start option as shown in Figure 3-15, through which we can have admin settings of those 

services. Hence, through XAMPP which have local WebServer and MySQL service, the web 

page which we created/designed can be viewed directly on real-time so that the quick view of 

created web page can be done AND also created/designed webpage have access to database 

service(via MySQL). As a result of which database information can be dragged and shown in 

web page. 

Dreamweaver allows us to see the designed web page look in different browser. Also that it is 

far more fast and quick to design web page in our local computer than in Raspberry Pi. 

Through MySQL service in Xampp, we have feature to access database and implement the 

web page we have created. 

An example of web page designed in Dreamweaver is shown below in      Figure 3-16: 
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     Figure 3-16: Designing web page called index.php in Dreamweaver for HomeAutomation 

 

Later on, when the overall web pages for HomeAutomation task is completed, it must be 

transferred to WebServer of Raspberry Pi device. The transfer of files from our PC to 

Raspberry Pi device follows steps as below: 

 First, we open localhost/phpmyadmin/ in our local browser in PC. Then we select 

database that we have  created for HomeAutomation task. The database created is 

called homeautomation. Now, we need to transfer two files from  PC to Raspberry Pi 

device. 

 These two files are:  

a) The folder which contains php web pages designed for HomeAutomation task. 

b) The file(.sql type) which  is downloaded by clicking under export as shown in 

Figure 3-17: 
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                           Figure 3-17: Exporting Tables to  MySQL Database in Raspberry Pi 

 

 These two files are transferred to Raspberry Pi device. The first file i.e folder which 

contains web pages is transferred to File Manager  inside /var/www and saved there. 

The next file i.e  .sql file  is however  placed in any folder for some time.  

 

 Then in Raspberry Pi device, we open localhost/phpmyadmin in browser similar to 

that we did in PC. We create new database and name it similar to that of PC database. 

The database is created under name homeautomation. Under that homeautomation, 

we can see import button in right side. Click on it and it will ask to choose file. Then, 

direct it to the .sql file in the folder  that we saved earlier and click on Go button. The 

whole database is saved. The snapshot for showing import procedure is shown in 

Figure 3-18: 

 

 

                                Figure 3-18: Importing Tables from PC MySQL Database 

 

 Now the folder which we saved inside WebServer can access to database of MySQL 

server and is ready to use. 
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 The problem still lies in addressing and making the web page look good and systematic. The 

reason behind lies in being new to this kind of programming and lots of time is consumed to 

know and implement it. The connection php web page files is added in the Appendix,  

3.1.4 Putty and Xming 

Putty is open software for connecting to other device. In HomeAutomation task, it is used for 

remote connecting to Raspberry Pi device. Since, it is not always possible to work in front of 

Raspberry Pi device for several reasons, Putty is a good means to connect Raspberry Pi in our 

personal computer. We can enter the IP Address of Raspberry Pi  in Putty and connect it in 

our laptop. But before that we must run the Xlaunch application in our personal computer to 

support multiple windows[18]. 

 

              Figure 3-19: Figure of Xluanch  starting for multiple windows on PC 
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                Figure 3-20: Snapshot of Putty software step by step instruction to run in PC 

 

 

                         Figure 3-21: Snapshot of Raspberry Pi window on PC window 

The list of steps to use this service in remote desktop is given below: 

      Part I(Procedures for use of Xlaunch application) 

 First run Xlaunch application. 

 Click on Multiple windows - Next - Start no client - Next- Clipboard -Next- Finish. 
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Part II(Procedure for use of Putty application) 

 Then run  putty application. 

 Enter Host IP Address (i.e IP Address of Raspberry Pi as shown in Figure 3-20) 

 Click on SSH option below IP Address. 

 Click on SSH option on left side- Click X11 

 Click on Enable X11 forwarding and Open  

 A command window appears asking for login name & password.(Enter Raspberry 

username and password) 

 Then at last type lxsession 

 Then virtual window of Raspberry Pi opens on your remote PC. 

3.1.5 Arduino - Monitor Sensors/ Control Devices 

After 3.1.4, the next major and important task was actual real time monitoring, logging and 

controlling appliances. The challenge was to implement in real practice and  program code in 

Arduino Board to read sensor values from different appliances and send these information to 

MySQL Database Server in Raspberry Pi device. 

 There are different version of Arduino Board available. Arduino Uno Board is used in  

HomeAutomation task. Some of the methods used for collecting information using Arduino 

Board are : 

 Using GPIO pins of  Raspberry Pi  to connect Serial pins on Arduino Uno Board to 

collect information from sensors. 

 Using Ethernet Shield Arduino to collect information from sensors  

 Using Wi-Fi Shield Arduino to collect information from sensors.  

 

As  for Home Automation, we use Wi-Fi Shield Arduino to monitor and control appliances 

since there are several places in home where the appliances have to monitored. We can't use 

Ethernet based Arduino as there will not be Ethernet plug in every room to connect them. 

Besides lots of wire through use of Ethernet shield Arduino in home look bulky and complex. 

And almost every house have router supporting Wi-Fi Service, which can be used for network 

connection for Wi-Fi shield Arduino. Wi-Fi Arduino facilitates to connect appliances from 

any corner of room. With Wi-Fi Shield Arduino, data are send serially through port 3306 of 

Raspberry Pi device into MySQL Database Server. 

The programming is necessary for addressing sensors input and directing them to appropriate 

place.  The programming code is written in sketch which is later uploaded to Arduino device 

through Arduino IDE. This Arduino IDE is software for writing code and  uploading. The 

sketch of coding for Wi-Fi is shown below in Figure 3-22. 
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   Figure 3-22:A part of  Arduino code for Wi-Fi Shield Arduino showing mysql connector 

code to connect to MySQL Database Server in Raspberry Pi 

 

Both Ethernet Shield Arduino and Wi-Fi Shield Arduino scenarios were tested to read sensor 

values and connect to local MySQL Database Server in Raspberry Pi. As shown in Figure 

3-22, while programming code for Wi-Fi four libraries function are used which are SPI.h, 

WiFi.h, sha1.h and mysql.h respectively. Out of these four, we have to download two libraries 

function from Internet which are  "sha1.h" and "mysql.h" function.[20] These function are 

needed to operate the code and function properly. The "mysql.h" function is required to 

connect to MySQL Database Server in Raspberry. For Wi-Fi based Arduino, we alter network 

changes in mysql.h function i.e comment on Ethernet.h library function and comment out 

WiFi.h library function as shown in Figure 3-23.[20] The Wi-Fi Shield Arduino code for 

HomeAutomation is attached in the Appendix.  After that through Webpage, the information 

in database are displayed. 
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Figure 3-23: snapshot of portion of code in MySQL.h function to edit for WiFi Shield Arduino 

 

However, several problems were encountered while connecting Arduino to MySQL Database 

in Raspberry Pi device. The very first and important problem was that  it could not connect to 

port in Raspberry Pi through which data can be transferred to Raspberry Pi from Arduino. The 

Arduino code  was successfully compiled  and uploaded in Arduino chip but  still  data did 

not transmitted[21]. The Serial output in Arduino results displaying Connection fail to Server 

as shown in Figure 3-24.  

 

     

Figure 3-24: Snapshot of failed MySQL connection in Output Monitor while running Arduino 

Code 

There are number of reasons for Connection fail such as (a) Wrong Server_Address (b) 

Wrong Username and Password (c) Raspberry Pi port '3306' not open (d) Wrong tables and 

columns. Out of these, port '3306' is the major problem to solve and connect.[21] This can be 

identified by going to LXTerminal and typing following command as below: 

mysql -u root -p -h IpAddresssOfRaspberryPi --port 3306 
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Then we need to enter the Raspberry Pi password and below we can see whether the above 

command connects to MySQL Database Server or not. However, in my case it does not 

access to MySQL Database Server and indicates ERROR as shown in Figure 3-25: 

 

      

Figure 3-25: Snapshot of failed connection to MySQL Database Server in Raspberry Pi from 

LXTerminal 

This problem can be solved by typing following commands in LXTerminal as below. [21]. 

Step1: chown pi /etc/mysql/my.cnf 

Step2: nano /etc/mysql/my.cnf 

Step3:  mysql -u root -p   

Enter password:  

Then the commands is re-entered as earlier to see if it connects to MySQL, then it really 

worked and connected to MySQL Database Server. 

Then it displayed as below in LXTerminal: 

Welcome to the MySQL monitor.  Commands end with ; or \g. 

Your MySQL connection id is 47 

Server version: 5.5.43-0+deb7u1 (Debian) 

Copyright (c) 2000, 2015, Oracle and/or its affiliates. All rights reserved. 

Oracle is a registered trademark of Oracle Corporation and/or its 

affiliates. Other names may be trademarks of their respective 

owners. 

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement. 

mysql> GRANT ALL PRIVILEGES ON * . * TO  'root'@'%' IDENTIFIED BY  

'password'; 

Query OK, 0 rows affected (0.00 sec) 

 

 

In this way, the problem was solved for connecting to MySQL server in Raspberry Pi. 
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3.1.6 Raspberry Pi Camera Module 

Raspberry Pi Camera Module is a camera module attached to interface in Raspberry Pi to take 

still photographs as well as high-definition videos. There are in numerous function in this 

Raspberry Pi Camera Module. This camera module weighs only  3 grams and measures 

25*20*9 mm and comes with 15cm ribbon cable. This camera sensor is 5MP and produces 

resolution up to 2592*1944 still images. It comes with video support of 1080p at 30fps,720p 

at 60fps [22]. The installation process of this camera module is very easy comparative to other 

camera module [23]. The installation procedure is explained as below: 

I. First of all open Raspberry Pi Camera Module and attach the silver connectors of 

cable of  Raspberry Pi Camera Module into Raspberry Pi. The connector lies between 

Ethernet and HDMI ports, with silver connectors facing the HDMI port as shown in 

Figure 3-26: 

 

 

          Figure 3-26: Snapshot of Raspberry Pi camera module connected to Raspberry Pi 

 

II. Then open LXTerminal and enter the following commands as below: 

sudo apt-get update (update Raspberry Pi device) 

sudo apt-get upgrade  -y (upgrade Raspberry Pi device) 

 

III. Then open the raspi-configuration to  enable camera module in Raspberry Pi. Type 

following command on LXTerminal. 

 

sudo raspi-config 
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Here, a dialogue box will appear as shown in    Figure 3-27 and click under Enable 

Camera to enable the Camera settings in Raspberry Pi and finish it. 

 

                            

                       
 

                        
 

             Figure 3-27: Snapshot of Raspberry Pi Camera Module installation in Raspberry Pi 

 

IV. Now, we are ready for Raspberry Pi Camera Module use. As indicated above, 

Raspberry Pi Camera Module can be used for taking still snaps and videos of different 

quality. To take picture image, we type the following command on LXTerminal as 

below.  

This is the basic command line application for capturing image with camera module. 

 

raspistill -o image.jpg  (Here o refers to output and image refers to name of image) 

 

V. Similarly, Raspberry Pi Camera module can be used for recording videos of different 

quality and size. The basic command line application for recording videos with 

Camera module is shown in below which is later typed on LTX terminal to run. 

 

raspivid -o -t 10000 songvideo.h264  (Here o refers to output, t refers to video 

recording time and songvideo refers to name of video) 

 

VI. Similarly, Raspberry Pi Camera module can be used for live streaming of videos of 

different quality,  resolution, frame per sec. The basic command line application for 
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live streaming of video from Raspberry Pi Camera module is shown below which is 

later typed in LXTerminal to execute.[24]  

 

raspivid -vf -hf -o --t 0 -n -w 600 -h 400 -fps 12 | cvlc -vvv stream:///dev/stdin --

sout'#standard{access=http,mux=ts,dst=:8080/}':demux=h264 

where, -o is output, -n is nonpreview, -w is width, -h is height,-fps is framepersec  

 

Or, the above command can be written in script file so that it becomes easy to run 

simple command on LXTerminal and begin live streaming of video from camera. Let 

the script file name is stream. Enter following command below to create script file in 

LXTerminal.[28] 

 

Part1(Procedure code for writing script file for video streaming) 

Step1: nano ~/stream 

Step2:  

          #!/bin/bash 

         while : 

         do 

             raspivid -o - -t 0 -n -w 600 -h 400 -fps 12 | cvlc -vvv stream:///dev/stdin--

sout'#standard{access=http,mux=ts,dst=:8080/}' :demux=h264 

            sleep 1 

            done  

Step3: chmod +x ~/stream 

 

Part2(Begin and End stream using LXTerminal) 

 

Step4: ~/stream (for begin stream) 

Step5: Cntrl+C (to end stream) 

 

VII. Then open VLC media player in computer and under Media-Open Network Stream, 

type following commands http://IPAddressOfRaspberryPi:8080 to execute and run 

live streaming videos in  computer. 

OR, we can also view by browsing on browser. Just create a web page and save the 

following below commands on the web page. Then run the web page to view the 

streaming videos from your browser[24]. The list of codes to save in webpage is 

shown below: 

 

<!DOCTYPE html> 

<html><body> 

<OBJECT classid="clsid:9BE31822-FDAD-461B-AD51-BE1D1C159921" 

codebase="http://downloads.videolan.org/pub/videolan/vlc/latest/win32/axvlc.cab

" 

 width="600" height="400" id="vlc" events="True"> 

 <param name="Src" value="http:// IpAddressOfRaspberryPi:8080/" /> 

 <param name="ShowDisplay" value="True" /> 

 <param name="AutoLoop" value="False" /> 

 <param name="AutoPlay" value="True" /> 
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 <embed id="vlcEmb" type="application/x-google-vlc-plugin" 

version="VideoLAN.VLCPlugin.2" autoplay="yes" loop="no" width="640" 

height="480" 

 target="http://IpAddressOfRaspberryPi:8080/" ></embed> 

</OBJECT> 

</html></body> 

 

Then, view the live streaming from browser in your PC. 

 

VIII. In normal situation the LED glow red on  Raspberry Pi Camera module indicating that 

the  Camera is On. There are cases when we need to disable the red LED on Raspberry 

Pi Camera module for several reasons like reflection problem, power consumption, 

security reasons and so on. To solve it,  enter following commands to edit config.txt 

file  on LXTerminal.[27] 

 

sudo nano /boot/config.txt 

disable_camera_led=1 (add this line at the last line of config.txt file) 

 

Then, save it by pressing Cntrl+O followed by enter and Cntrl+X to exit. After that 

reboot the system by entering sudo reboot on LXTerminal. Incase, we want to enable 

red light, just edit disable_camera_led=0 in config.txt file. 

 

IX. Important thing to know: The camera is operating til the power plug is On. When the 

Raspberry Pi device is re-powered on power plug,  command to operate camera must 

be entered again i.e enter ~/stream on LXTerminal and the camera begins to stream 

live video. Also important thing to note is that, while changing IP address of 

Raspberry Pi, camera IP address also must be changed. This change is done by 

opening php page of camera and changing IP address according to IP address of 

Raspberry Pi device. 

 

 

 

 

3.1.7 Sketch Design for Home Automation 

The overview diagram of HomeAutomation is important to get quick idea of how Raspberry 

Pi, Arduino and sensor/devices work in connection to achieve the tasks of monitoring, 

logging and controlling device. The sketch design for HomeAutomation is shown in Figure 

3-28. 
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                        Figure 3-28: Block Diagram of Model for HomeAutomation 

HomeAutomation deals with automation of devices inside home. All the sensors and devices 

are within the peripheral of Home Area. As shown in Figure 3-28, the block diagram is 

divided into 3 main parts: Home zone, Central Server and Monitoring Devices. Inside Home, 

we have main Raspberry Pi device and Arduino device working in coordinate with 

sensors/devices for receiving sensor information and controlling devices accordingly. 

Services like MySQL Database Server and WebServer in Raspberry Pi provided access for 

Database management and viewing created webpage in browser. 

Similarly, the Central Server reflects the Server outside Home, where all the necessary data of 

Home are saved and managed. The Lab view features is added to view these data in 

Dashboard application so that through use of Tabloid and Iphone, home appliances and 

information can be monitored. 

The next is monitoring home from electronic devices like Laptop, Ipad etc. By using web 

service, the information is monitored on browser screen of these devices and information can 

be known from anywhere and anytime. 



 46 

 

 

Figure 3-29: Block Diagram of Multiple Rooms & their connection to Raspberry Pi in Home 

                                 

As shown in sketch Figure 3-29, we have different rooms in House(Living room, Bed room, 

Kitchen etc). And there are different appliances in each room(Air heater, Fan, Lamp etc) that 

needs monitoring and control. Hence, we must allocate one Wi-Fi Arduino Shield  in each 

room to connect appliances. The Wi-Fi Arduino Board connects to Raspberry Pi device 

through network  connection. 

Since, Arduino is Wi-Fi shield and connected to Internet/Network connection, the information 

from sensors are send over network to Raspberry Pi device. Arduino Wi-Fi Board and 

Raspberry Pi do not have direct physical connection by any means of wire. They transmit data  

through network connection. 

As shown, Raspberry Pi has MySQL Server and Web Server running on it. These are two 

basic and important applications of our Home Automation. Through MySQL server, database 

are created and the information from Arduino Wi-Fi Board are managed. Similarly the other 

most important thing Web Server contains html/php files that connects database information 
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and other information to users via web page. The user can simply connect to that php files and 

open in their browser in Tabloid or PC and then monitor/Control the Home appliances. 
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4 Results 
 

The HomeAutomation task is to monitor, control and log the data from respective sensors & 

devices.  

As indicated in Procedures, the first major implementation is done with database model for 

linking various parts. The web design is of utmost important in HomeAutomation systems as 

it displays the output in structured form for user interface. By entering 

IP_Address_Of_Raspberry_Pi/HomeAutomation on browser, we have access to web page of 

HomeAutomation that displays list of sensors/devices we keen on to monitor.  

The home page of HomeAutomation  in browser is as shown in  Figure 4-1 that contains 

Login, Monitoring, Services and Contact section. Under Login section, we enter username 

and password to access inside next web page for managing tag, tagtype, devices and so on. 

             

 

                       Figure 4-1: Snapshot of home page for HomeAutomation  

The main important part in HomeAutomation is Monitoring section. In Monitoring section, 

we find a number of lists of sensor/devices we like to monitor on. These lists include 

Temperature Monitoring, Light Monitoring, Fan Monitoring, Alarm Monitoring and Camera 

Monitoring. Figure 4-2 shows the basic list of devices and sensors we like to monitor on. 
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               Figure 4-2:Snapshot of  list of sensor/devices in Monitoring section 

 

                        Figure 4-3: Snapshot of Temperature Monitoring  

 

The first thing we measure is temperature inside room. In Temperature Monitoring, we 

monitor the temperature inside all rooms in the house. As there will be number of rooms in 

house, we need  temperature sensor in each room. Figure 4-3 shows temperature data 

information dragged in  web page to have clear idea of  temperature inside each room. 

Bedroom  shows temperature of 24, while Kitchen shows 21, Bathroom shows 32  and Living 

room shows 23 degree Celsius at latest time. Also there is status to indicate 

High/Low/Normal temperature so that user will have information if there is high or low 

temperature along with the value. 

 

                                   

                                  Figure 4-4:  Snapshot of Light Monitoring 
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Similar is the case with Light Monitoring. Depending on LDR sensor sensitivity, light inside 

room will be controlled automatically. If enough light falls on LDR sensor, it will  have low 

resistance, then light inside room will be turned Off  and vice-versa. Also, threshold limit and 

location of LDR affects Light operation. Threshold limit is defined for each room. Depending 

on threshold limit, decisions are made on when to turn light On and Off. We are monitoring 

lights in different rooms. As shown in Figure 4-4, Bedroom & Bathroom light is On while 

Kitchen & Living room light is Off.  

 

 

                                      Figure 4-5:  Snapshot of Fan Monitoring  

 

Next is Fan Monitoring as shown in          Figure 4-5, where the fan inside room is monitored 

and controlled automatically depending on temperature inside room. If the temperature sensor 

reads high temperature than normal value, then fan will automatically turn On and  if 

temperature is within normal then fan is turned Off and these information are updated in 

database and displayed in browser for user information. As shown in Figure 4-5, fan of 

Bedroom, Kitchen and Living room is Off while fan inside Bathroom is On since Bathroom 

records a high temperature. 

 

 

                                 Figure 4-6: Snapshot of Alarm Monitoring 

 

With Alarm Monitoring, we monitor if the temperature inside room is high or low. If the 

temperature reading shows high or low value, then alarm will go On. The alarm is an essential 

part in HomeAutomation as it secures and provide alert if high or low temperature is recorded 
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and user can respond by Acknowledging it.        Figure 4-6 shows the high temperature 

recorded in Bathroom. 
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                        Figure 4-7: Some Snap shots of Camera Monitoring outside  house 

 

The next is Camera Monitoring where we monitor video surveillance. Raspberry Pi Camera 

module can be kept above main door of house that one can be updated with what is going 

outside house. The camera can also be used for Baby monitoring if baby is left alone in house. 

Camera Monitoring displays live streaming video, with the help of which user can be updated 

with momentary action going in their house. Figure 4-7 shows some snapshots of Camera 

Monitoring outside house. 

 

 

                  Figure 4-8: Snapshot of Admin section for HomeAutomation system 

 

The very next important thing in HomeAutomation is managing sort of things like Managing 

Users, Managing Tags & Devices etc. Since, as a user of this HomeAutomation service, one 



 53 

likes to change settings according to his/her preference. To enter into Manage or Admin 

section we have to Login from homepage of the website by using username and password. 

The Login part is important for managing some of the important features in 

HomeAutomation.  After one is logged as user, the webpage for Admin opens. Login is 

required to enter in Admin web page as wrong use of such Managing settings can make 

Raspberry Pi database system crash. The Admin section is for managing users, tags, devices 

and so on. As shown in Figure 4-8 Admin section has link to Manage User, Manage Tags, 

Manage Device. 

 

 

 

 

                            Figure 4-9: Snapshot of Manage User (Add, Update,Delete) 

The first is Managing Users. Managing Users allows to add, update and delete users. One can 

add user, update  and delete them. Since, there can be more than one users in home and they 

need to monitor and manage the HomeAutomation, it is required that they can be able to 
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create such users and monitor the sensor's data and devices. As shown in Figure 4-9, users can 

be added by filing & saving  the specified columns and  later on they can be updated for some 

changes or deleted if such users are inactive or unwanted. 

 

 

                        Figure 4-10: Admin showing Tag,Tagtype and Tagroup 

 

 

 

                   Figure 4-11:  Snapshot of Manage Taggroup(Add,Update&Delete) 

 

Here in Admin Section as shown in Figure 4-10, Manage Tags allows to add, update and 

delete tag, taggroup and tagtype. 

 Under Taggroup section for example in a house, we can add group name such as Kitchen, 

Bathroom etc etc as group to indicate location of sensors/devices. Later on, changes can be 

made with update selection. Similarly, delete option allows to delete such group and create 

new one according to user desire. The Figure 4-11 lists some of the added groups in 

HomeAutomation. 
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                         Figure 4-12: Manage Tagtype(Add,Update&Delete) 

 

Tagtype allows us to add type of tag. In Tagtype section for example in house, we can add 

sensor types  i.e  Pressure sensor, Temperature sensor, Humidity sensor etc as common name 

of sensors so that user can have general idea of what type of sensor is used and what it 

measures.  

As shown in Figure 4-12, a number of sensor types is added in HomeAutomation. However, 

only Temperature sensor type is  used in HomeAutomation. 
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                     Figure 4-13:  Snapshot of Manage Tag(Add, Update,Delete) 

 

 Mange Tag allows us to manage tag. In Tag section for example, we can add sensors but in 

particular form as TMP36, PT-100 and also link with Tagtype and Tagroup to indicate the 

sensors  type and location of where the sensor lies. As shown in Figure 4-13, we have option 

to choose sensor type in Tagtype and also option of sensor location in Tagroup along with 

option to choose kind of devices in Devices option.  

 

 

 

                       

                  Figure 4-14: Snapshot of Manage Devices(Add,Update&Delete) 
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Similarly Manage Device allows  us  to add, update and delete the devices used in our project. 

As we can have number of Arduino Wi-Fi Shield working together in monitoring and 

controlling process. It is required that adding device information allows users to know which 

devices are used and with other supplementary information  like location and sensors attached 

to that device. The snapshots of Devices webpage is shown in  

                  Figure 4-14. 

            

PID Controller 

PID controller is used in controlling room heater in home. It uses general feedback 

mechanism to control heater in room. 

 

                          Figure 4-15: Temperature controlled heater[25] 

As the Figure 4-16 shows the scenario of heater controlled according to temperature measured 

by sensor and according to set point. The Temperature sensor LM-35 collects temperature 

information from Heater and feeds as input to Process. The PID controller detects error 

between input and reference value and is tuned to that degree where any deflection is 

minimized and output is almost constant. We have equation as shown in Equation 1 to 

describe more on how PID controller works to give constant output. 

                   Equation 1: Mathematical expression for PID controller loop 
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                                                        e= Error, t= time of instantaneous 

 

                           Figure 4-16: Image of Raspberry Pi with Camera 

 

The Wi-Fi shield Arduino, Raspberry Pi and sensors used in HomeAutomation tasks is shown 

in Figure 4-16, Figure 4-17, Figure 4-18.  As shown in Figure 4-16, the Raspberry Pi device 

is powered and connected to Ethernet cable along with Raspberry Pi Camera module. As 

Raspberry Pi is connected to network, the web files stored in WebServer of Raspberry Pi can 

be accessed by browsing IP_Address_of_RaspberryPi along with the file name. 

The Camera module in Raspberry Pi can be used for monitoring a place in house. The 

Raspberry Pi camera module streams live video. Depending on where the camera needs to be 

monitored, live streaming video of that place can be monitored live 24*7. 
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                            Figure 4-17; Snapshot of Wi-Fi Arduino connected to sensors & devices. 

 

Also the Figure 4-17 shows the breadboard consists of Temperature sensor TMP-35, LDR 

sensor, Alarm, Different Led connected to Wi-Fi shield Arduino. The TMP-35 sensor collects 

temperature data while LDR sensor collects light intensity data. Now we use these 

information from sensors and control the devices attached to Wi-Fi Arduino Shield. 

The Fan and Alarm depends on temperature sensor for functioning. When the temperature 

records high temperature, the Fan device will go On from Off state. Similarly when the 

temperature detects very high temperature, an Alarm will go On indicating high temperature 

in the room.  

Similarly, when the LDR records intensity of different level, the Light device will go On or 

Off. Usually in day when there is more brightness, LDR records high analog value and so this 

value is used for controlling light devices. 
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                       Figure 4-18: Snapshot of  Light used in HomeAutomation 

 

The Figure 4-18 shows light device, which is used in HomeAutomation. The figure shows 

light connected to control box which has one main supply and extra 2 wires(red & black ) for 

controlling light through Arduino connectors. These red and black pins are connected in 

replacement of LED. When the Arduino device is powered, then the devices connected in 

replacement of LED output at pin 3 and pin 5 works accordingly as coded and then turn Light 

On/Off and fan On/Off accordingly. 

Similarly, we can control the room heater in home. The PID Controller used in programming 

allows to control the room heater  and maintain to specified temperature at all time so that  

room can be at constant temperature always.            
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5 Discussion 
In HomeAutomation, the sensors were used for information and then control devices 

accordingly. Information were logged on in local database MySQL in Raspberry Pi device. 

In HomeAutomation, Temperature Monitoring recorded temperature inside respective room, 

Light Monitoring recorded light status inside respective room, Fan Monitoring recorded fan 

status inside respective room, Alarm Monitoring recorded High Alarm status  from respective 

tag and room. Similarly Camera shows live video monitoring. 

As it was new completely on different matters like database, webpage design and so on. The 

desire time was much more than expected. Even for small programming and configuring in 

Raspberry Pi took lots of time and so could not do lots of things as assigned. 

But in future, different features can be extended and make HomeAutomation reliable and safe 

and cheaper to use. In this HomeAutomation, there are not sufficient sensors to collect more 

information from house such as humidity measurement, door lock/unlock state and more on. 

These features can be added on next level. Similarly more devices can be monitored 

controlled such as Fan speed, Light Brightness etc. 

Also Dashboard application can be built on with LabView software so that through gadgets 

like iphone, ipad, smartphones etc , the HomeAutomation can be viewed from these devices. 
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6 Conclusion 
The Thesis is on HomeAutomation with aim of monitoring, logging and controlling home 

appliances. The primary focus is to make safe and secure the home we live in and have 

information on status of electronic devices.  

As prime target of Thesis, some sensors were monitored and then used the information for 

controlling devices. Use of several software's like PhpMyAdmin, Arduino IDE, PHP, Xampp 

were integral part in completing the desired monitoring and controlling tasks. 

Though it was completely new to certain devices and programming languages, it was exciting 

to play with sensors and devices. As due to  problems like devices problem, information 

problem and as beginners to use of new software, some tasks were left out as there was not 

enough time to sort out the rest tasks. Major time were used in troubleshooting devices 

problem, coding, webpage design so only the main monitoring, logging and controlling of 

sensor/devices was done. 

The thesis topic has lots of tasks which are challenging and exciting. In future, more 

improvements can be done in monitoring and controlling part. More sensors and devices can 

be connected and monitored on. Also, Camera module can be adjusted to different modes 

making more option in future work. Controlling manually from webpage can be made so that 

user can  have more option in controlling device. Central server system could be developed 

and through Lab View based dashboard, information can be monitored through gadgets like 

Iphone, Ipad etc. These features can be added and improved in future work. 
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8 Appendix 

8.1 Appendix: Thesis Task Description 
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8.2 Appendix : Abstract Page 
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Abstract: 

The thesis is on HomeAutomation. It covers the area of monitoring and controlling appliances in home as per 

users configuration and control. As the automation is performed on Raspberry Pi  device along with Arduino 

board, it combines the overall benefits from both devices and thus useful in implementing our tasks. 

It primarily focus on safety and other facilities extended along with it. Services like knowing temperature 

reading, lights on/off condition, fan on/off and other services are featured in this HomeAutomation. The Alarm 

system is major part in HomeAutomation which secure the home and update user with right information in right 

time to avoid accident or loss. 

The controlling section is great importance in HomeAutomation. User will have automatic settings to control the 

appliances. Further , this service is good and one of the reliable way to encapsulate home from internal and 

external danger. People in job or outside home can work freely and smartly having control to their home. They 

can sit and just login browser and see what is going on in their home in just a second and feel that their home is 

with them all time. 

HomeAutomation is truly one of the needs in today's world. People rely and feel safe and warmth in their home 

with their family. HomeAutomation brings more closer and safer to them. 
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8.3 Appendix: LM-35 DATASHEET 
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8.4 Appendix: LDR DATASHEET 
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8.5  Appendix: ARDUINO CODE For HomeAutomation 
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8.6 Appendix: PID CODE for Room Heater 
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8.7 Appendix: PHPCODE(MySQL Connection 
Procedure) 

 

 

 

 

 

 

 
 


