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ABSTRACT: A home automation system consists of a smart lighting control system which can be easily monitored by
one or more central computing devices. The inputs and outputs given to the system can be remotely controlled by these
devices. The advancements in mobile technology and the reduction in costs have made it easier and convenient to
incorporate mobile technology into home automation systems.

This paper proposes developing a low-cost Home automation control system which can be accessed by a hybrid mobile
application. The system consists of a home server, an android application and an internet based application. It is
controlled by a microcontroller (Wi-Fi microcontroller) which gets the commands from the home server and the
android application. The commands are first passed on to the home server from the android application and then to the
microcontroller through wireless network (Wi-Fi technology). These commands are controlled by the user through an
android application to switch on/off the AC appliances.
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. INTRODUCTION
A. OVERVIEW

The increasing technology and digitization demands for a low-cost and efficient system. The proposed system makes
use of an efficient and low-cost technology for controlling the appliances thus minimizing the power consumption. [1]
Primarily, the system makes use of wireless technology and Internet to control the home appliances using a hand-held
device. It makes use of a versatile system to ease the mobility of the user and emphasizes on controlling the appliances
with maximum security, low cost, convenience and efficiency.

B. ADVANTAGES
The home automation system gives various advantages which can be gained only with wireless technology.[11], [14]

1. Reduced Installation Costs: Due to the reduction in cabling and use of wireless networks, the costs can be
reduced effectively.

2. System Scalability: The system can be easily extended whenever there are new advancements or extensions.

3. Integration: With the use of mobile handsets, it has become easier to communicate through any location and is
hence location independent. There is no need of the device’s exact geographical location.

Il. RELATED WORK

The increasing concept of Internet of Things has given potential market for various companies like IBM, Intel, Cisco
etc. for developing smart applications (Refer Table 1). A GSM based control system was proposed where different
commands were sent to the home server for controlling the appliances but the drawback of this system was that it did
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not provide a Graphical User Interface and the users had to know the commands so as to control the devices.Many
home automation systems were proposed using the Simple Object Access Protocol (SOAP) over the Ethernet network.
The limitation of this system was that it increased the overhead for the client-server system and was complex. This
caused slower operation and more bandwidth requirement.The Stratecast architecture was proposed by IBM for
connecting various devices to the cloud. This architecture involved connecting various devices directly to the cloud and
those devices had to communicate with a single platform. A better approach for this system would have been if a
middleware was employed which could connect the cloud and the devices.

Table 1 — Comparison of Home Automation Systems

System of Home Limitations

Automation

Advantages

The users had to remember the
commands for controlling the
devices. Hence, not convenient
and user friendly.

Different commands were used
for controlling the Devices.

GSM Based System[10]

Bluetooth Based | All devices can be easily | The range is limited (100m) and
System monitored within the | the devices can only be controlled
communication range. It is a | within arange.

robust method.

The devices could be controlled
remotely and easily.

SOAP based System It is a complex method and lays
overhead for client-server
systems. It has slower operation

and requires more bandwidth.

Stratecast Architecture

It involves accessing the devices
directly through the cloud. Hence,
easier access.

Delay could be caused.Use of
middleware for cloud and devices
may enhance the effectivity.

111.CATEGORIES OF HOME AUTOMATION

There have been many new advancements in Home automation systems over the past few years. The various categories
are given below.

1. ZigBee based Automation: ZigBee is used for connecting various devices wirelessly. Hence, reduces the wiring
overhead. The program is fed into ZigBee’s control unit. Based on the input given by the users, the device sends
commands to the subsystems and controls the appliance. [3]This method is power efficient. The signals are received
wirelessly through the device and are controlled remotely.

2. Automation using PLC and Energy Conservation Methodology: The Power Line Conservation (PLC) connects
multiple devices together at a time and monitors them. It saves a lot of power when attached with a smart power
module. It has a home conservation methodology which allows only the required amount of electricity to run through
the system and saves power. [2]

3.Home Automation using a Universal Remote Control: It is not convenient for users to use separate remote to
control each appliance. So, this system incorporates the use of a universal remote so that all appliances can be easily
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controlled with maximum security. In this system wired or wireless receivers are installed at each appliance and these
receivers are given ID’s so that multiple appliances can be controlled at the same time.

4.SMS based Home Automation System: In this system, GSM technology is used to control the appliances. The SMS
can be sent from any GSM based phone and only a phone with GSM can receive the SMS. The GSM module is
connected to the microcontroller which is used to control the appliances. It is a serial communication and requires RS-
232 for communication. [5] The system takes the username and password from the user for authentication. The
drawback of this system is that it uses GSM for communication, so roaming charges could be applicable which could
increase the cost of the system.

5.Home Automation System using Microcontroller and Mobile Phone: In this home automation system, the
microcontroller receives commands from the home server and through the mobile application, the home server is given
the commands. (Fig. 1)[7]

Power Supply Display
Wi-Fi Module » MICROCONTROLLER = Relay - Load
Switchboard - L Relay o Load

Fig. 1 — Block Diagram of Home Automation System

This is how the microcontroller controls the appliances. The microcontroller consists of sensors which senses the
system and operates the AC devices efficiently which improves convenience and also reduces the total power
consumption of the system. The main objective of this system is to make it power efficient and reduce the cost.

IVV.ARCHITECTURE

Home appliances are connected to the Home system through Microcontroller board. In this, the home system fetches
sensors data from microcontroller board and upload it to the AC Switching and Dimming control and information is
given to the android users to perform the task.[14]

It aims at developing a system to control home AC appliances such as lights, fan etc. through wireless communication
(12C protocol). The implementation will consist of Wireless switchboard controller device which will be equipped with
AC switches. The wireless switchboard will be controlled remotely through Mobile application or desktop PC through
same connected wireless network or from anywhere if connected through Internet. (Fig. 2)
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Fig. 2 — Architecture of Home Automation System

The mobile application consisting of user interface is employed for commencing, configuring and controlling this
switch board. All the switch board will be integrated in one mobile application and will be controlled centrally
seamlessly. Mobile application need to be in synch with all switchboards to show appropriate status of each switch on
board. Pressing the switches should control the switch in respective boards.

The current embodiments suggest the design of wireless switch board to be retrofit and fit behind existing
switchboards, thereby reducing the need of any rewiring to automate any existing house or commercial complex. This
also ensures a securecommunication and system of data connectivityfor end users.

The mobile application will implement scheduling and scene control of individual room or entire flat. This ensures 35%

saving in electricity consumption. The system will learn and adapt from data received from “Home Energy Monitoring
and Analysis” system and will apply rules accordingly to wireless switchboards.
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V. CONCLUSION AND FUTURE WORK

This paper presents the study and survey of different home automation systems. These systems have many applications
and are very efficient. Also, these systems have vast scope and help in reducing the power consumption. The home
automation systems are very useful for handicapped and elderly people to control appliances remotely thus saving
electricity, time and cost.
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