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ABSTRACT: Now a day’s the number of houses are increasing day by day and as a result the number of 

appliances are increasing too. With the modern technology becoming even more complicated and challenging, 

there is always a scope of innovation in it. It is legitimate to obtain a fully independent and extensible home 

controllable system that can cope up with different technologies and protocols. 

This paper provides the best aspect of controlling and monitoring different electronic appliances by working with 

an android application over internet. This home automation control system involves all those appliances which 

can be monitored within the house and incidentally. This is very productive for old and crippled people and also 

less expensive. 
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1. INTRODUCTION 
 

Automation can be defined as the technology by which an action is performed without interference of 

human. It plays a progressively crucial role in every day’s life by providing high work load within 

minimum stipulated time. The automation concept is applied to different fields so as to yield maximum 

output. Many people have created various tools to design control systems for a variety of rapidly 

expanding range of applications and human activities[1]. 

 

Among the various fields of automation, one of the fields is home automation which started gaining 

popularity since the late 20th century. As the technology got improvised and people got to know more 

about smart devices as well as services, their forecast regarding the automation tangled in houses to turn it 

into a smart home was made; Furthermore, the types of assistance it will provide, and how it is going to 

provide those assistance had been resolved. This concept of turning a house into a smart home hiked the 

concept of home automation. 

 

A home automation controllable system helps the user to monitor and control the connected electronic 

home appliances. There are different home automation systems which have their own appearances and 

provide some additional features. The home automation control systems are reliable, safe and secure for 

the user to control the various electronic appliances. There has been continuous progression of technology 

involved, although the base always remained similar. 

 

Many existing, traditional home automation systems are designed along with the electronic prototyping 

platform such as Raspberry pi[2] based and Arduino uno board[3] based home automation  controllable 

systems. These boards provide smooth operation of appliances, if the control system is planned well in 

prior and installed during the physical construction of the building. But for already existing buildings the 

exertion cost goes very steep. The implementation of Wi-Fi, Bluetooth and Internet of Things (IoT) based 

on wireless connectivity can provide aid in operating the appliances. With the growth of wireless 

technologies such as cloud networks, Wi-Fi, etc., it has become handy to use the wireless control systems 

every day and throughout. 
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A home automation system basically suffers challenges while designing the control system and 

interfacing the different components. The four major challenges while designing a home automaton 

control systems are as follows is reliability, cost efficiency, security and safety, and flexibility. The main 

aim of this paper is to design a home automation control system using Internet of Things (IoT) with low 

cost that is efficient for monitoring and controlling the home appliances by the use of an android 

application. 

The recommended system has good docility by using wireless technology to control the appliances by the 

use of Wi-Fi adapter. This will lead to increase the range and creates an efficient home automation control 

system for the end users for performing any action.  

 

 

2. LITERATURE SURVEY 
 
Juan Lee proposed a Zigbee [1] based system controlled by an android application. 

Zigbee is a IEEE 802.15.4 based technology used for valuable designing of high level communication 

protocols which are precisely used for devising personal area networks with small and low-power digital 

radios. These are mainly used in the field of automation for collecting the data. This technology is 

basically less expensive as compared to the Wi-Fi and Bluetooth.  

 

B. Murali Krishna proposed a Radio Frequency [2] based control system. The increase in houses and 

further enhancement of technologies results in obtaining smart homes based on RF technology which 

makes it easy to control the appliances using RF controlled switches. Previously many houses which did 

not used home automation system makes it tough for controlling the appliances from a scope, so an user 

had to go to the switch board for switching on or off a particular appliance. So the RF based control 

system was used to ease the controlling of appliances, especially for the old people and physically 

handicapped people. To achieve this, a radio frequency remote was connected to a controller that sends 

the on/off signal to the particular device that is connected using Wi-Fi technology. 

 

Kok Wai Chan proposed Global System for Mobile communication based control system. GSM [3] is a 

digital mobile telephony system that is extensively used across many parts of the world. The GSM based 

home automation controlling and monitoring the appliances by tracking down the Dual Tone Multi 

Frequency (DTMF) and this is generally operated by sending SMS. 

 

 
 

Fig. 1: GSM used for home automation. 
 

The above figure describes the GSM module that involves a wireless medium to monitor the actions that 

are taken by the Arduino board.A 16x2 LCD (Liquid Crystal Display) is used to obtain the display of the 

Arduino uno board. And the required appliances are connected to the Arduino uno board so as to obtain a 
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controllable interface. It involves a transducer that is parametric oriented and was used to convert 

machine input into electrical impulse signals. 

 

M. Narender proposed Raspberry pi based home automation system. Raspberry pi [4] is basically an 

electronic prototyping platform oriented software which is mostly used for providing wireless 

connectivity. It is also used in the concept of home automation for controlling the electronic appliances 

connected to the Raspberry pi. The Raspberry pi is infused with Raspbian OS which authorizes it to take 

the necessary action for controlling the appliances. 

 
 

Fig. 2: Raspberry pi connected to Relay board. 
 

The above figure describes the concept of Raspberry pi that is interfaced along with the relay board which 

acts as a switch to send the On/Off electrical impulse signals to the home appliances to change the state of 

the appliance. The appliances are connected to the relay board which controls them via wireless 

connectivity. 

 

A. Elshafee proposed Wireless Fidelity based control system. A Wi-Fi [5] based control system does not 

follow a single dedicated link, which makes it congestion free and reliable.  It consists of hardware 

module, server module and software module. The hardware module involves the Wi-Fi adapter and the 

microcontroller which are used to transmit the signal from the user interface to the home appliances via 

internet. The software module consists of the different languages such as C, C# etc., and are embedded in 

the microcontroller to obtain the output as per our desire. The server module is connected to the internet 

so that the end users can approach the web application utilizing the web browsers. The server module is 

able to setup the system, configure the system, and it maintains the records of the system and uses a 

database to keep track of the system components. 

 
 

Fig. 3: Wi-Fi based control system. 
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In this above figure, a cloud server is used to store the date which can be referred in the future. All these 

types of transactions and establishment of links are compassed using HTTP and few other protocols. 

 

Marco Schwartz proposed Wireless Home Automation using Arduino [6]. Wireless home automation 

system focuses on controlling of the appliances without a direct connection media, via Wi-Fi adapter. By 

the use of Wi-Fi adapter we can control the appliances with a maximum range, so that it would give a 

better feasibility and reliability. The wireless home automation system involves relay board which is used 

as a switch for controlling the devices, external battery sources to provide power to the appliances, male 

to female jumping wires to create the connections between the devices, etc.,.  

 

The connections between different components such as Arduino, Wi-Fi adapter, Relay board, along with 

other devices are made using jump wires. Then the Android application is interfaced along with the Wi-Fi 

adapter, and all the required appliances are connected to relay board.  

 

Proposed system: 

 
 

 
Fig. 4: Arduino uno based control system. 

 

In this above figure an Arduino uno is used for sending the signals to the 4 Channel Relay module which 

is used to control the home appliances.   

 NodeMCU ESP8266 Wi-Fi module is being used extensively all over the world, especially in the field of 

home automation [7]. An android mobile application is used to send the signals to Wi-Fi adapter for 

controlling the home appliances connected to the 4 channel Relay module. This control system is 

designed with minimum amount of cost without compromising the features of a particular home 

automation control system which provide reliability, efficiency and also leads for a safe and secured home 

automation for the users. The Wi-Fi adapter is coupled along with Arduino uno. The Arduino uno is 

embedded with code as per the action needed to be performed by the end users for controlling the 

appliances.             
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In the figure 5, an Arduino uno is connected to a 9 V power supply. The Relay board is interfaced with 

different home electronic appliances to switch the impulse signal from one state to another state. The 

Android application is used for controlling the home appliances and to create an interactive and easy User 

Interface (UI) for the user. By the use of Wi-Fi adapter (NodeMCU) we could control the appliances via 

android application. This connection results in obtaining a smart and secure home automation control 

system for controlling the home appliances. 

A Timer is interfaced into the android application, so that unwanted wastage of electricity could be 

minimized by setting the working time for a particular appliance. All the connections between different 

components are done using jump wires. This results in obtaining a smart and secure home automation 

control system. 

 

 

 

 
 

Fig. 5: Connection between different components are established for home automation. 

 

Performance Analysis: 

  

One of the important metric of home automation is operating range. The operating range plays a crucial 

role which shows the 

range within which a particular appliance can be operated. The operating range of Wi-Fi adapter is 

estimated to be 32m which is much better than other technologies such as Bluetooth( 10m ) and ZigBee( 

10-20m ).

 

4. CONCLUSION 
 

From the data provided in this paper it is concluded that automation have high range of innovation so as 

home automation. With each day the technologies getting better and better more efficient and reliable 

control systems are made. All the methodologies such as home automation based on Wi-Fi, Raspberry pi, 

Mobile phone, etc., which were proposed have been discussed. The main aim of this paper is to provide a 

home automation control system with minimum cost which can be afforded by middle class people 

without compromising the features provided by other methodologies based home automation control 

system.   
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5. FUTURE WORKS 
 

We are planning in the future to interface home automation along with Artificial Intelligence so that the 

home automation control systems could automatically do the jobs such as controlling the home 

automatically, etc., which are done manually using android application via Wi-Fi adapter. 
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