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Abstract- The proposed paper introduces a Smart Device Controller capable of activating and controlling most of the 
electronic devices itself such as TV, Fan, AC, Lights, etc. The SDC is a user friendly device that can be a replacement over 
many other remote controls of various electronic devices such as TV, audio/video player, AC etc. It can also handle various 
devices that don’t come with remote control like for example lights and fan. The remote controls of the electronic devices are 
very complex and it is very hard to learn how to use them. We have to go through the user manuals to use it. So how it would 
be if we can activate and control many of these devices sitting on a chair in one place with simple hand movements which are 
easy to learn and master. Thus SDC can be a replacement over many of these remote controls which are not easy to handle. 
Hence the smart device controller will replace all of them and function as same as they does.     
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I. INTRODUCTION 
 
The number of electronic devices is increasing day by 
day. As the technology is developing these devices are 
coming with more and more functions hence as 
functionality is increasing the difficulty to use these 
devices is also increasing. As a result the users find it 
difficult to handle various electronic devices with 
separate remote controls. To reduce the user efforts of 
learning various remote controls we are introducing a 
smart device controller which can handle various 
household electronic devices itself without having a 
complex methodology despite some hand gestures. We 
introduce a wristwatch-type of remote that offers a 
unified way to control various devices. Total of seven 
gestures that are based on hand motions are defined. 
These seven gestures are suitable to the wearable 
wristwatch-type device. For a variety of systems, these 
gestures can be used in the same way. Gestures are not 
designed and analyzed in a discrete manner; instead, 
they are designed in continuous hand motions and 
analyzed in gesture commands. Also, a method of 
modeling a virtual menu from the menu on a 
consumer electronic device is introduced. With the 
virtual menu, the user is able to control various 
devices by using gestures. The virtual menu has to 
reflect hand motion characteristics and represents 
functions of electronic appliances. The smart device 
controller is capable of activating as well as 
controlling the devices with simple hand gestures. The 
main component of the smart remote control is a 
MEMS accelerometer.  
 
It is a micro-electro-mechanical system which is 
capable of correctly measuring any acceleration, 
motion, speed, vibration or tilt. In response to any 
unique movement, it produces unique Frequency. The 

second important component is RF sensors including 
transmitter and receiver. The radio frequency sensors 
are capable of sending the signals to 20-25 meters and 
also penetrating physical solid objects. To increase the 
operating range of the device we are adding GSM 
communication technology to it so that the electronic 
devices can be handled from anywhere we go i.e., 
away from home 
 
A. Review Stage 
In the past few years the study on URC has become a 
topic of interest of many peoples. Hence there is 
sufficient work done on the universal remote control. 
The most advanced URT was produced by 
Ardiansyah, Deokjai Choi, Youngchul Kim, Ali 
Fahmi PN, Prayoga Budhi, Jongmin Song in the year 
2013 called ”3D-to-2D Projection Algorithm for 
Remote Control using Smartphone”. In this system 
the Smartphone itself works as URC. The Smartphone 
shows all the devices it can handle on its display. To 
activate any device the user just had to touch device 
name on Smartphone display and after touching that 
name, whole menu of that particular device is 
displayed on the Smartphone screen. To activate the 
device the user had to touch ON label likewise to 
deactivate OFF label. Another attempt to make the 
URC was made by Ting-Fang Chueh and Yong-Yi 
FanJiang, [2] in the year 2012 called the “Smartphone 
based universal remote control”. Successive attempts 
were made to produce URC in year past years one of 
them was made by Bonhyun Koo, Taewon Ahn, 
JungSik In, Youngsuk Park, Taeshik Shon, Juhi 
Ranjan, Hiren Shah, Sanika Joshi, Brijesh Chokhra 
and Prabhat Ranjan called “R-URC: RF4CE-based 
Universal Remote Control Framework using 
Smartphone”[3-5] in year 2010. These devices were 
very good devices making things easy for the user but 
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the Smartphone based URC also has some 
disadvantages such as it is very expensive as we see 
any Smartphone in market comes at last for Rs 
20000-30000 so for middle class people it was out of 
their budget. To overcome this drawback we introduce 
new URC at very low cost. The Smartphone based 
URT was also very delicate in terms even if it falls on 
the floor it’s display gets damaged and repairing it is 
very costly as it itself very costly. Hence to overcome 
this drawback we are introducing a new URC with 
very robust structure immune to any physical damage.  
 URC based on wrist watch type device was made by 
Dong-Woo Lee, Jeong-Mook Lim, John Sunwoo, 
Il-Yeon Cho and Cheol-Hoon Lee in year 2009. They 
introduced Universal remote control based on IR 
sensors capable of handling various electronic devices 
at home. It was a wrist-watch type device. The basic of 
this URC is to capture the unique hand motions and 
use it to activate the particular device. After activating 
the device a virtual menu of that device is created and 

the device is controlled with that virtual menu. It was a 
useful device but it had various drawbacks such as it 
was having very short range of 6-8 meters and it was 
unable to penetrate the physical solid objects. smart 
remote control these two disadvantages are eliminated 
by using RF sensors and GSM module. The second 
attempt to produce the URC was done by. In this 
system the Smartphone itself works as URC. 
 
B. Final Stage 
The implementation of the SDC is divided into two 
phases 
1. Hardware implementation 
2. Software implementation 
 
PHASE I : HARDWARE IMPLEMENTATION 
 
Hardware requirements of the SDC are:  
For successful development of the SRC I require 
number of sub-systems they are mentioned below:  

 
SR. NO NAME OF SUB-SYSTEM TYPE AVAILABLITY 

1 MEMS Accelerometer XY Accelerometer Not readily available 
2 RF(Transmitter and Receiver) RX-2B 40 (MHz) Readily available 
3 Microcontroller 89c51 Available 
4 GSM(Transmitter and Receiver) GSM-AUTO Controller Available 
5 Transformer SMPS 12V, 1amp Available 
6 Rectifier Bridge Rectifier Available 
7 Regulator 3 Pin 78XX Series Available 
8 Relay SPDT/4 Available 

Table 1: List of Required Materials for Project 
 
Overview of Required Materials 
Before starting the actual development it is advised to 
study all of these materials carefully so that efficient 
development of the SRC can be carried out. We start 
the study of materials with MEMS accelerometer. 
 
1.  MEMS accelerometer:  
The MEMS accelerometer is 
micro-electro-mechanical subsystem which is capable 
of correctly measuring any acceleration, motion, 
speed, vibration or tilt.  In response to any unique 
movement, it produces unique Frequency. It is a very 
sensitive device catches every moment that happens to 
it. 

 
Fig.1. XY Accelerometer 

 
.  
2. Microcontroller 89C51:  
AT89C51 is an 8-bit microcontroller and belongs to 
Atmel's 8051 family. ATMEL 89C51 has 4KB of 

Flash programmable and erasable read only memory 
(PEROM) and 128 bytes of RAM. It can be erased and 
program to a maximum of 1000 times. In 40 pin 
AT89C51, there are four ports designated as P1, P2, 
P3 and P0. All these ports are 8-bit bi-directional 
ports, i.e., they can be used as both input and output 
ports. Except P0 which needs external pull-ups, rest of 
the ports have internal pull-ups. When 1s are written 
to these port pins, they are pulled high by the internal 
pull-ups and can be used as inputs. These ports are 
also bit addressable and so their bits can also be 
accessed individually. 
 

 
Fig 2: AT89C51 is an 8-bit microcontroller 

 
Features of 89c51: 
1.  Compatible with MCS-51 Products 
2.  4 Kbytes of In-System Reprogrammable Flash 
Memory. Endurance   1,000 Write/Erase     Cycles 
3.  Fully Static Operation: 0 Hz to 24 MHz 
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4.  Three-Level Program Memory Lock 
 
3.RF Sensors:  
The following circuit diagram fully explains the 
working methodology of the RF sensors (Transmitter 
& Receiver). It is very simple to understand and very 
useful in my project having a lot of advantages over IR 
sensors. 
 
The circuit diagram shows a simple 5 channel radio 
remote control circuit based on IC tx-2b and rx-2b 
from silan semiconductors. tx-2b / rx-2b is a remote 
encoder decoder pair that can be used for remote 
control applications. 

 
tx-2b / rx-2b has five channels, wide operating voltage 
range (from 1.5v to 5v), low stand by current (around 
10ua), low operating current (2ma). 
It also has auto power off function and requires few 
external components. The tx-2b / rx-2b were            
originally designed for remote toy car applications, 
but they can be used for any kind of remote switching 
applications. 
 
Advantages over IR sensors:   
RF in many ways has an advantage over the IR 
sensors. Some of them are mentioned below: 

S.No.                        RF sensors IR sensors 
1 RF sensors have more range as compared to the IR 

which upto 20-25 meters. 
Range of IR is limited to 8 – 10 meters  

2 RF can penetrate physical objects hence increases 
usability. 

IR cannot penetrate physical objects 
hence limits usability. 

3 RF sensors are very rigid hence dose not gets easily 
damaged 

IR sensors are very delicate hence gets 
easily damaged 

 
Features of CC2500:  
1. High sensitivity (–104 dBm at 2.4 kBaud, 1% 
packet error rate). 
2. Low current consumption (13.3 mA in RX, 250 
kBaud, input well above sensitivity limit). 
3. Programmable output power up to +1 dBm. 
4. Excellent receiver selectivity and blocking 
performance. 
5. Programmable data rate from 1.2 to 500 k-Baud. 
6. Frequency range: 2400 – 2483.5 MHz. 
 

 
Fig 3: TX-2B RF Transmitter 

 

 
Fig 4: RX-2B RF Receiver 

  
3. GSM Communication Technology 
                 GSM module is another part of the system 
which is added to increase the operating range of the 
system. 
 
4. Other hardware: 
Other sub systems that are required for the SDC are  
1. Transformer & rectifier:  
    These two subsystems together form a main supply 
for the SDC. 
 
2. Regulator: 
The regulator is required for maintaining a perfect 
voltage level throughout the operation of SDC. The 
ideal voltage level for SDC is 12V. 
3. Relay module:  
The relay module is the link between whole circuitry 
and the final output as it gives current to the perfect 
device whose action has been made by the user 
initially. 
Actual Implementation 
The implementation of the project has been done in 
two phases and these two phases are: 
1. Hardware Implementation 
2. Software Implementation 
3. PHASE I: HARDWARE IMPLEMENTATION:  
The implementation of SDC starts with the MEMS 
accelerometer which is fitted inside the Smart Remote 
Control catches perfectly any hand movement of the 
user and produces a specific frequency in response to 
it. This specific frequency is then sent to the 
microcontroller 89c51. The microcontroller is having 
the perfect code that converts the frequency received 
from the accelerometer to the signals that can be 
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transmitted by the RF transmitter. Hence after 
converting frequency to signals these signals are 
transferred by the RF transmitter to the receiver side 
which is a control unit. The following block diagram 
shows the flow of control from one sub-system to 
other. 
 

 
Fig 5 : block diagram of SDC in transmitter side 

 
The RF receiver receives the frequency and gives it to 
the microcontroller mounted on the control unit which 
is also 89c51. This time the microcontroller does 
exactly the opposite action that it is doing in 
transmitter side i.e., it will now convert the signals to 
the frequency which are given to the relay module. 
The relay module then correctly identifies the signal 
so that correct device will be activated or deactivated. 
Hence the relay module gives or stops the power 
depending upon the frequency and as a result that 
device will be switched ON or switched OFF. After 
activating the device it is controlled through some 
hand movements specially designed for that device. 
The GSM module is having two kits one with the 
actual remote control and one with the control unit. 
Whenever the off signal is sent from the user the GSM 
module at SDC sends that signal to the GSM module 
at control unit and through the RF transmitter and 
receiver it proceeded to the control unit and 
corresponding action. 
                                 

 
Fig 6: Block diagram of SDC in receiver side. 

 
PHASE 2: SOFTWARE IMPLEMENTATION  
This phase of the implementation section includes the 
code for microcontroller in which the microcontroller 
takes input from the accelerometer which includes 
unique action for activating unique device. The 
microcontroller then converts the input signals 

coming from accelerometer to the unique code and 
transfers it to the RF transmitter.  
 
When these signals are received at the receiver section 
then the microcontroller mounted at the board of  
control unit  converts the signals to the specific format 
which are familiar to the relay module and then 
through relay the activation signal is given to  specific 
device and hence it is activated or deactivated.  
 
 It also includes the code for GSM module is well. We 
have to register a specific SIM number which is 
“9545395148” to the receiver GSM module. This 
number cannot be changed. To the transmitter GSM 
module we can assign any SIM. The code “LIGHT 
OFF” is fixed for switching off the system. The user 
has to type this to completely switch off the system 
(except the device at socket 1). 
 
II. WORKING 
 
The complete implementation of the project has been 
done and the project showing the results as expected. 
The Smart Remote Control that is developed is a bar 
type device which is 3.5cm long and 2.5cm broad 
which can compose a dial of a wrist watch and can be 
wearable like a wrist watch. Fig 6 shows the 
accelerometer operation and fig 7 shows various hand 
movements In the complete system I have included 3 
electronic devices and they are: 
 
1. Output 1- Socket 1(permanent on) 
2. Output 2- Socket 2(for any electronic device) 
3. Output 3- Holder (for bulb) 
The system works as follows: 
 
When we turn the power on, all the 3 outputs are off. 
On any moment of the SRC the output 1 i.e., device 
connected in socket 1 is turning on. This device will 
remain switch on until the power from main supply is 
coming. When the main power supply turns off this 
device will turn off. This socket 1 can be used for the 
refrigerator only as we always keep refrigerator on 
unless and until the power of main supply goes. 
 
The other two outputs can be controlled by the SRC. In 
case of the output 2 i.e., socket 2 we can connect any 
electronic device including TV, AC, Microwave, 
Cooler etc. we have to tilt the SRC in LEFT direction 
to switch ON the device connected in the socket 2. For 
switching OFF we have to tilt the SRC in RIGHT 
direction.  
 
The third output contains a holder which can only be 
used for connecting a bulb. For switching on the 
output 3, we have to tilt the SRC in UP direction and to 
switch off the output 3 we have to tilt the SRC in 
DOWN direction. 
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It might happen that we go away from home for same 
function or anything and any device unnoticly 
remained ON.  As a solution on these kind of 
situations I have included GSM module in my project. 
There are one transmitter SIM included which will 
remain in the mobile of the user and a second SIM 
which is inserted in the GSM module mounted on the 
control unit board. When the user realizes that any 
device might remained on by mistake then he just has 
to massage “LIGHT  OFF” to the SIM numbered 
“9545395148” and after reception of the massage to 
the receiver SIM all the devices (except the device 
connected in socket 1) will get switched OFF. If the 
user forgets to take his mobile with him as well then 
also he can massage to this number from any other 
SIM and then also the all the devices will gets 
switched OFF. 
 

 
Fig 7:  Accelerometer Operation. 

 

 
Fig 8: Various hand movements 

 
CONCLUSION 
 
We use various remote controls for various electronic 
devices. But it is very difficulte to use all of them 

without any trouble. Sometimes the buttons of these 
remots takes some time to work which adds to the 
fristration of user for example to increase the volume 
of TV the usere has to press the volume key number of 
times. To provide a solution over these problems and 
reduce the difficulty to use number of remote controls 
for several devices we introduce a new way to handle 
the electronic devices with a single remote control 
called Smart Remote Control. The Smart Remote 
Control provides an efficient way to overcome these 
problems and an attreactive alternative over the 
number of remote controls.  In this paper we introduce 
a Smart Remote Control capable of controlling most of 
the electronic devices at home with very simple user 
hand movements having an attractive method of using 
it. It can handle the electronic devices with simple 
hand motions. The SRC can activate and control of the 
electronic devices specific set of movements which are 
not difficult to master.  Hence the SRC not only 
reduces efforts of handling various remote controls but 
also provides an attractive interface to control the 
electronic devices. 
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