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INTRODUCTION 

In this project both home surveillance and home 
automation are considered. The prototype 
developed here gives a voice call to the owner using 
the Internet if any sort of human movement is 
sensed near the entrance of his house and raises an 
alarm if owner requires. Design of proto type is done 
in such a way that alert messages can also be sent to 
concerned security personnel in case of critical 
situation. If the person entering his house is not an 
intruder but an unexpected guest of his then the 
owner as an option of not to trigger the security 
alarm. He can make arrangements in such a way that 
opening the door, switching on various appliances 
inside the house is done automatically by using same 
micro-controller which is used for home surveillance.  
The same concept can be used when the owner 
himself enters the home. Arrangements can be made 
in such a way that as soon as owner enter his home 
he will be fully comfortable since the home 
appliances turn on automatically like fan or AC 
turning on or turn on his favorite T.V. channel.  Thus 
using the same set of sensors the dual problems of 
home security and home automation can be solved 
on a complementary basis. 
 

 

The advantage of this project is that alert messages 
are received by the user/owner even in places where 

Internet connectivity may not be available for 
user/owner.  This is because there is no need of the 
mobile phone to be connected to internet only 
board is required to have an access to Wi-Fi.  

The existing infra-red (IR) or Blue-tooth remote 
controls present in the market are in general 
appliance specific and the same cannot be used 
interchangeably. Electrical appliances connected 
through Bluetooth making use of Blue-tooth enabled 
smart phones cannot be managed from a distant 
location [3]. Thus functions such as being able to 
turn on an air-conditioner while returning home 
cannot be done with such systems. In contrast, this 
work gives a cost effective and simple solution for 
wireless home automation and home security 
systems [1] [5]. The difficulty faced by current home 
security/surveillance systems in providing 
information pertaining to the situation to users while 
being away from home is tried to overcome in this 
project. The subsequent sections of the paper have 
been organized as follows:  A comparative analysis 
between the proposed system and the existing 
solutions has been provided in section II featuring 
the benefits of the proposed system over the existing 
ones. Section III illustrates how the system has been 
implemented, while sections IV and V goes into 
greater detail about working of the individual 
components present in the system and the overall 
functioning. Section VI presents a flowchart relating 
to the working of the system. Some further 
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modifications which can be done to increase the 
fidelity and user friendliness of the current prototype 
have been discussed in conclusion. 

ADVANTAGES 
 Micro-controller and set of sensors that are 
used for home surveillance is used for home 
automation. Hence with minimum cost, both home 
surveillance and home automation is achieved.  

 Doesn’t require any smart phone application 
and it can work in any simple phones without any 
extra hardware interfaced to it.   

 System is platform independent and hence 
can be accessed from a wide range of phones with 
different operating systems. 

 Internet connection is not required for the 
phone which controls the appliance at home. The 
Wi-Fi on the Micro-Controller board is enough for 
this system. 

 The use of Wi-Fi enabled launchpad in the 
system enables the system to be controlled from any 
part of the globe contrary to Blue-tooth controlled 
or IR remote controlled existing home automation 
solutions that too without any net connectivity in the 
phone.  

 This system does not require the user to 
manually trigger an alarm but still it provides the 
user with the advantage of analyzing the situation 
and then triggering the security alarm remotely from 
his phone. This idea overcomes the common fault in 
many existing home security systems which cause 
unnecessary embarrassment by triggering security 
alarm due to the systems inability to judge a special 
situation in which it should not have triggered the 
alarm. 

 Since the same set of motion sensors can be 
deployed for home automation as well as security 
system the system is simple and inexpensive. 
 
IMPLEMENTATION SETUP 
 
The main Components required for building Home 
Surveillance and Automation are given below.  

1. TI CC3200 LaunchPad 
2. Accessible Wi-Fi 
3. Pir motion detector Sensor 

4. Alarm 
5. Relays for connecting home appliances, 
electromechanically controlled doors or windows 
6. Mobile phone to receive Voice Call 
7. Energia (Software) 
 
A. TI CC3200 Launchpad 

The high performance TI CC3200 is the industry's 
first single-chip Microcontroller with built-in Wi-Fi 
connectivity for the LaunchPad ecosystem. Created 
for the Internet of Things (IoT), the Simple Link Wi- Fi 
CC3200 device is a wireless MCU that integrates a 
high-performance ARM Cortex -M4 MCU allowing 
Customer to develop an entire application with a 
single IC. With on-chip Wi-Fi, internet and robust 
Security protocols, no prior Wi-Fi experience is 
needed for faster development.  
 
The TI CC3200 LaunchPad is a low-cost evaluation 
platform for ARM Cortex M4F-based 
microcontrollers. The LaunchPad design highlights 
the CC3200 Internet-on-a-chip solution and WiFi 
capabilities. The CC3200 LaunchPad also features 
programmable user buttons, RGB LED for custom 
Applications and onboard emulation for debugging. 
The stackable headers of the CC3200 LaunchPad XL 
interface demonstrate how easy it is to expand the 
functionality of the LaunchPad when interfacing with 
other peripherals on many existing BoosterPack add-
on boards such as graphical displays, audio codec, 
antenna selection, environmental sensing, and much 
more. Figure 1 shows a photo of the CC3200 
LaunchPad 
 
Key Features of TI CC3200 
 
• CC3200, SimpleLink Wi-Fi, internet-on-a-chip 
solution with integrated MCU. 
• 40-pin LaunchPad standard that leverages the 
BoosterPack ecosystem.  
• FTDI based JTAG emulation with serial port for 
Flash programming. 
• Two buttons and three LEDs for user interaction. 
•Backchannel universal asynchronous receiver/ 
transmitter (UART) through USB to PC. 
• On-board chip antenna with U.FL for conducted 
testing. 
• On-board accelerometer and temperature sensor 
for out-of-box demo. 
• Micro USB connector for power and debug 
connections. 
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Figure 1: TI CC3200 Launchpad board 

 
B. Setup 
 
The motion sensor is connected to a digital in-out 
pin of Texas board. The board is powered up by 
external 12V battery or 12V adapter. The home 
appliances are connected to mains through relay 
which in turn is connected to another digital pin of 
the board. The board is programmed to have access 
to the local Wi-Fi. The voice call feature of the mobile 
phone should be enabled. 
 

 WORKING OF PIR MOTION SENSOR 

PIR sensors allow you to sense motion, almost always 
used to detect whether a human has moved in or out 
of the sensors range. They are small, inexpensive, 
low-power, easy to use and don't wear out. For that 
reason they are commonly found in appliances and 
gadgets used in homes or businesses. They are often 
referred to as PIR, "Passive Infrared", "Pyroelectric", 
or "IR motion" sensors. 
 
PIRs are basically made of a pyroelectric sensor, 
which can detect levels of infrared radiation. 
Everything emits some low level radiation, and the 

hotter something is, the more radiation is emitted. 
The sensor in a motion detector is actually split in 
two halves. The reason for that is that we are looking 
to detect motion (change) not average IR levels. The 
two halves are wired up so that they cancel each 
other out. If one half sees more or less IR radiation 
than the other, the output will swing high or low. 
 
The PIR sensor itself has two slots in it, each slot is 
made of a special material that is sensitive to IR. The 
lens used here is not really doing much and so we 
see that the two slots can 'see' out past some 
distance (basically the sensitivity of the sensor). 
When the sensor is idle, both slots detect the same 
amount of IR, the ambient amount radiated from the 
room or walls or outdoors. When warm bodies like a 
human or animal passes by, it first intercepts one half 
of the PIR sensor, which causes a positive differential 
change between the two halves. When the warm 
body leaves the sensing area, the reverse happens, 
where by the sensor generates a negative differential 
change. These change pulses are what is detected. 
 
 

 
 

Figure 2: PIR sensor working principle 
 
 

WORKING OF PROTOTYPE 
 
The prototype can be used in following two ways: 
A. As a smart security system 
B. As a smart home automation system 
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Figure 3: Home surveillance and Automation 
 
A. As a smart security system 
PIR motion sensors are installed at the entrances of a 
building. These sensors as explained earlier detect 
the motion of human beings. This signal which 
detects their presence becomes the input trigger for 
the micro-controller. The owner, who may or may 
not be present in that building, will be receiving a 
voice call on his mobile phone (whose number is 
predefined in the program) stating that ’There is an 
Intruder in the House’. To turn ON the lights and 
alarm at house so that the intruder will be warned, 
the owner can press ’1’ from his mobile keypad. 
Moreover if the owner finds that his building is not 
safe, he can send an SMS to the concerned authority 
in police department; explaining his situation. The 
module will turn OFF the alarm and lights after a 
fixed time delay. The call will be triggered again as 
soon as the module detects any unexpected motion 
and the owner will receive the call again and the 
process continues so on. (To ensure the safety from 
other entrances too, motion sensor should be 
installed at those places and will be controlled by a 
single micro-controller). 
 
B. As a smart home automation system 
 
This application of the module can be explained by 
an example. Suppose the owner is expecting a guest 
at his house but he is not available there. Now, as the 
guests reach at his house the owner will receive a 
video call. But now the owner can press digits other 
than 1 (such as 3 for lights, 4 for fan, 5 for A.C., and 
so on) or even can disable the security system. 
Similarly if the user or somebody leaves the house, 
the user will still receive a video call and this time he 

can switch off the appliances or can enable the 
security system again by pressing proper digits 
known to him. Since the appliances are connected to 
mains supply through a relay they can be easily 
controlled using micro-controller. 
 

 
 

Figure 4: Implementation Setup 
 
Flow Chart 

 
 

Figure 5: Flow Chart 
 

Conclusion  

As the system is dependent on the user’s discretion 
and judge ability of the situation (whether it is a 
guest or an intruder entering his house) the use of a 
camera connected to the microcontroller might help 
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the user in taking decisions whether to activate the 
security system or welcome the guest. The captured 
picture of the guest or intruder after face detection 
can be mailed to the user. The user can further 
forward the same photograph to the police station if 
he wishes. Further the system may be made more 
synchronized by integrating the voice call feature 
within the same smart phone application through 
which the user can even control his home appliances 
without any voice call being triggered to his phone. 
 
References 

[1] B. R. Pavithra, D., “Iot based monitoring and control 
system for home automation,” pp. 169 – 173, April 2015. 
 
[2] M. N. N. A. Asghar, M.H., “Principle application and 
vision in internet of things (iot),” in Communication 
Technologies (GCCT), 2015 Global Conference on, may 
2015. 
 
[3] A. R. . C. Y. . O. K. Withanage, C., “A comparison of the 
popular home automation technologies,” pp. 1 – 11, may 
2014. 
 
[4] F. M. G. K. D. Sukmana, Husni Teja, “Wireless and mobile 
(apwimob), 2015 ieee asia pacific conference on,” pp. 183 – 
187, august 2015. 
 
[5] M. J. H. B. T. A. M. K. T. Baig, M.Q., “Artificial intelligence, 
modeling and simulation (aims), 2014 2nd international 
conference on,” pp. 109– 114, November 2014. 
 
[6] B. S. S. Tharaniya soundhari, M., “Intelligent interface 
based speech recognition for home automation using 
android application,” pp. 1 – 11, march 2015. 
 
[7] E. A. Elkamchouchi, H., “Design and prototype 
implementation of sms based home automation system,” 
pp. 162 – 167, november 2012. 
 
Author’s details 
 
1. Nitin Naiyar, Reader, Department of 
Electronics and Communication Engineering, Rungta 
college of Engineering & Technology, Bhilai Kohka- 
Kurud Road Supela, Bhilai, Durg, Chhattisgarh, India.  
naiyar16@gmail.com 
   
2. Guruprasad U, Assistant Professor, 
Department of Electronics and Communication 
Engineering, T. John Institute of Technology, 
Bengaluru, Karnataka, India. 
guruprasad@tjohngroup.com 
 

 


