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Abstract— In this paper, we propose a remote appliance control 
system using a cell phone. The control system would be designed 
to control the units at remote location, using web-enabled 
interface (either GPRS) and remote location would be interfaced 
to the appliances to the Infrared interface. This idea is extendible 
to the Bluetooth interface as well instead of Infrared (wherever 
applicable) but the current paper would be focusing on the 
Infrared as a remote appliance control.  
Although it is known that, IR always needs a line of sight and we 
will need a robust feedback mechanism, to verify the operations, 
we are not focusing the efforts towards deploying Bluetooth 
instead of IR is because, practically speaking, most of the home 
appliances are not Bluetooth enabled today (eg. Refrigerator, TV, 
Music Player, PC, Heaters etc) and specifically there will be 
changes required on either ends in case we need to use Bluetooth 
instead of IR. Hence to us, today, IR looks most suited to be used 
from applications perspective. 
To access the control unit, the user should start with first sending 
an authentication code along with the desired function to his 
home control system via GPRS. Upon being properly 
authenticated, the computing system at home (control unit) 
would relay the command through IR port to home appliances.  
The control unit would relay the commands to an IrDA 
Transceiver that would perform the required action. A return 
function code (feedback) would be sent to user’s cell phone. 
This system is the general mobile devices and developed with 
Java technology. The system controls the home appliances with 
the mobile device and sees the states of home appliance via 
Internet. Finally, we demonstrate the system applications 
examples and share the development and implementation 
experiences 
 

Keywords- Home appliances, infrared interface, GPRS, IrDA 
Transceiver, computing system at home. 

I. INTRODUCTION 
Smart home is a home equipped with special facilities to 
enable occupants to control or program an array of automated 
home appliances. For example, a homeowner on vacation can 
arm a home security system, control temperature gauges, 
switch appliances on or off, control lighting, program a home 
theatre or entertainment system, and perform many other 
tasks. Smart home became smarter if the controlling can be 
done from any remote place.  

 
Our main focus is to control the home appliances from remote 
place. Since it’s not always feasible to be physically present 
near to the home and sometimes it’s very important to control 
the appliances for many purposes. So the remote controlling 
takes the control from the home beyond the home and to the 
hands of the homeowner. If a simple mobile phone takes the 
added responsibility to control the smart home then the control 
is reachable from almost anywhere.  
There exists a number of available media for remote 
communication. Internet is a good example of this type of 
remote communication. But since the Internet is a place 
crowded with various types of traffics, often hostile to each 
other. Security vulnerability is the most striking alert point of 
the Internet. Whenever a web based application goes live, a lot 
of efforts have to take place before it can be said to be 
secured, if at all.  
When we say remote control, we want to make sure no 
malicious party ever gains control and abolishes everything. 
Also to use web, it requires resources like flawless internet 
connections and hosting servers, which may not always fit to 
the concept of remote controlling. Another candidate solution 
to this remote communication problem is the use of mobile. 
Mobile telephony offers a wide range of communication 
services like voice and data transfer and other enhanced data 
transfer protocols like GPRS, EDGE at a relatively low price 
and at a wide variety of places on the earth.  
We adhered to this method of remote controlling of home 
appliances because of its flexibility, availability and modest 
security at the affordable price. In this investigation we 
produce different feasible ways to leverage the mobile 
telephony using the existing services but redefining the trivial 
purposes they serve. So, We have investigated the different 
ways we could use the cell phones to go beyond making calls 
and sending SMS and devised some ways to implement the 
remote control, that is ’Remote’ and can be used to control the 
home appliances of a smart home . There are two approaches 
for controlling home appliances.  
One is to make a custom build controller from scratch for 
controlling the home appliances using wired connection. The 
main problem with this is that the connections of this 
controller become clumsy as well as not reliable. We find out 
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it’s better to use the available home controllers than to devise 
one from scratch to aid this goal as there are standardized 
home controllers in the market and they offer wide coverage 
of controllable appliances.  But with these technologies, the 
implementation cost will be more. Our proposed system 
controls the appliances via GPRS and the controller will be 
controlled through PC/Laptop. 
Possible target appliances include (but not limited to) 
environment/climate control system, and lights; anything with 
an electrical interface along with Infrared support. 
 

II. ARCHITECTURE OF THE PROPOSED CONTROL 
SYSTEM 

 
The whole system architecture of the control system for home 
appliances is shown in Fig 1.  
In this system, we developed an application that allows a user 
to remotely control and monitor multiple home appliances 
using a cellular phone. This system will be powerful and 
flexible tool that offers these services at any time, from 
anywhere with the constraints of the technologies being 
applied.  
 
 

 
 

Figure1. The whole system architecture of the control system for home 
appliances 

 

The proposed approach for designing this system is to 
implement a JAVA (Android platform) based module in cell 
phone at the Transmitting end that gives instructions and 
commands to Receiving Unit via GPRS network that will 
control the Infrared control devices.  
 

DESIGN CONCEPT FOR CONTROL UNIT USING IR-
TRANSCEIVER 

 
The implementation aspects of the hardware structure of the 

control unit using IR-transceiver for controlling the IR control 
devices at the control end. 

  

  

 Technical Approach 

Assuming that the control unit is powered and operating 
properly, the process of controlling a home device will 
proceed through the following steps:          

 The remote user sends the specific command for a 
selected device including authentication information 
(IP address of PC) to the receiver unit. 

 Receiver receives commands sent from user cell 
phone via GPRS. 

 Receiver parses the string for the authentication 
information, and the commands. 

 Receiver sends the commands from Universal 
Remote Control (URC) library to the IR port of the 
PC/Laptop. 

 Connection manager that is inside the control unit 
issues commands to the appliances. 

 Connection manager checks for completion status 
and sent it back to the control unit. 

 Controlled receiver informs the remote user of the 
outcome of their request by sending a completion 
status message back to remote user. 

 

III.  SYSTEM DESCRIPTION 

A. Transmitting Section  

 
The system consists of transmitter and receiver section. The 
connection between the transmitter and receiver will be done 
through GPRS. 
The transmitter section consists of a GSM Mobile phone 
which will provide the following functionality: 

 It will provide an option to connect with a specified 
receiver. 

 It will provide an option to turn on/off the specified 
device. 

 As soon as an option is selected to turn on/off a 
particular device, a particular command will be 
converted into suitable format and will be sent to the 
receiver. 

The platform for this application is Android and programming 
language is JAVA. 

 

 
 
 

Figure 2.  Block Diagram of the Transmitter Side 
 

 

GUI Connection 
Manager 

Internal Interface 
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The GSM mobile phone will consists of a GUI (Graphical 
User Interface) and a Connection Manager. The GUI will take 
instructions from the user and convert these instructions into a 
suitable command format. It will then provide these command 
formats to the connection manager. The Connection manager 
will check whether the connection with the receiver is already 
established or not, if it is already established with a specified 
receiver it will directly send the commands to receiver 
otherwise it will initiate a connection with a specified receiver 
and once connection is established send the commands to the 
receiver. The receiver side will in turn send an 
acknowledgement that it has received a request to turn on/off a 
device. 
To connect to a specified receiver, authentication is required. 
One has to mention the correct IP address and the password to 
establish a connection with a specified receiver as shown the 
Fig. 3 below. 

 

 
 

Figure 3.  IP Address authentication 
 

 
The GUI which shows the option to turn on/off a particular 
device is shown in Fig. 4 below: 
 

 
 

Figure 4.  Option to turn on/off a particular device 
 

 Receiver Section 

The receiver section consists of a PC which will provide the 
following functionality: 
 

 Receive the data from transmitter. 

 Convert the above received data into suitable 
command format using URC command set.  

  Send these data to the IR transmitter connected 
through a serial port to PC. 

  Also send an acknowledgement to the transmitter. 

The receiver section given in Fig. 5 consists of a GUI, URC 
Library, connection manager and an IR transmitter. The GUI 
on the PC will support both the modes of operation: manual as 
well as remote control of appliances. In both the modes the 
GUI will interact with the connection manager unit. The 
connection manager receives data from transmitter in the case 
of remote control and transfers it through Infrared transmitter. 
In manual control IR codes are received from the GUI and 
transmitted through IR transmitter. URC library is a database 
containing the IR codes to control various home appliances 
like TV, VCR and AC. Every manufacturer is using a different 
IR protocol so each device has a unique IR code to make it on 
or off.  
The PC on the receiver side will have a net connectivity An IP 
address will be embedded in the application through which 
transmitter will connect to the receiver using GPRS. IP 
address can be taken by registering a domain.  
 

 

 

 

 

 

 

Figure 5.  Block Diagram at the Receiver Side 
 

IV. APPLICATION EXAMPLE 
 

     The above described system can be used in many 
applications, such as: remote vending machine, home security 
system, and telemedicine. In all of the above applications, the 
GPRS network represents the link over which signals are 
transmitted or received from the far end control unit (the 
mobile phone) to the end user application (control appliances). 
Typical Example is shown in Fig. 6 for a proposed home 
appliances control system. This system enables the far end 
user through GPRS facility to: 

1. Control the home appliances remotely. 
2. Monitor the state of his home appliances. 
3. Select and change a certain pass-word for any 

secured operations. 
4. Control the operation of the appliances 
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Figure. 6.  Typical example to control a TV 
 

The password may be of any size of characters along with the 
dedicated IP address at the user control end. These two 
elements are fixed across the control for which an on/off 
signal can be sent. The appliances are controlled by sending 
Infrared commands to the Infrared control devices. The 
control signals come from IR-transceiver that is connected 
physically with the PC as shown in the Fig. 7. 
 

 

Figure 7.  Connection for the controlled module with the PC 

 

V.      EXPERIMENTAL OPERATION 
 

        In order to verify the principle of operation of our system, 
two simple applications: on/off TV control and variable 
channel of TV control is implemented and tested. Tested 
system is as shown in the Fig. 8. 
 

 
 

Figure 8.  Snapshot of TV ON/OFF control 

 
 
This control is being done through a PC. Accordingly by 
changing the selection of operation at the transmitting end 
(Cell phone), variable channel of TV is controlled. 
 
 

VI. CONCLUSIONS 
 

Remote control of Home appliances and retrieval of 
information relating present status of inputs using IR-
transceiver have been successfully demonstrated through 
GPRS between user GSM enable mobile and IR control 
devices. There is scope for adding more features depending 
upon the user requirements like inclusion of greater number of 
desired commands, selection of suitable sensor for control etc. 
This approach can be easily extended to develop many 
exciting products for remote process control to high-end 
security solutions. It can prove to be great boon where security 
is the main citation. Many mobile companies are also offering 
these kinds of services. 
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