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Abstract - Every human will be busy in their schedule so
they are not able to take care of physically challenged
people. The main aim of our project is to help the people
who are not able to do their daily routine. The physically
challenged person having trouble in controlling home
appliances without others help. To help physically
challenged people we proposed this system. It will help
physically challenged people to control electronic devices.
The electronic devices are controlled by using hand
gesture and voice command. The hand gesture can be
captured through an accelerometer sensor and
transmitted the data to the Arduino UNO. In the voice
control, the Google application has been used as voice
recognition and automatically process the voice input by
our android application and transmitted the data
wirelessly to the Arduino UNO through Bluetooth
technology. And we proposed indoor navigation system
using an IR sensor. It will not only help physically
challenged people and aged people but also to control our
home appliances. This project proposes a simple and easy
method of controlling the home appliances

Key Words: MEMS accelerometer, Arduino, Hand
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1.INTRODUCTION

In today’s world, physically disabled and elder peoples
are depending on others peoples, because they are not
capable of body movements as compared to normal
persons. So in such situations, we propose a system that
helps them to control home appliances using hand
gesture and voice command. The simple motion is based
on the hand gesture recognition technique.[12] The
gesture recognition technology is an advanced
technology, by using this technology the physically
disabled person can control the devices by sitting in one
place and the main functionality of the gesture
recognition technology is to boost the confidence for
physically challenged people as it will help them to be
self-confident.[15] The gesture recognition is a process,
by which the gesture made by user are used to control
the devices such as to turn on and off the fan, light etc.
With the assistance of Arduino voice control application
on android phone someone can control home appliances

through voice commands.[17] The design of this method
is based on Arduino board, Bluetooth module, sensors
and smart phone application. Bluetooth module HC-05 is
interfaced with Arduino board and electronic devices are
connected with Arduino board via relay. The Arduino
blue control application is used for serial communication
between smart phone and Bluetooth module which is
further connected with Arduino board.[18]

2. EXISTING SYSTEM

In the existing system they used PIC microcontroller
because of the PIC microcontroller the program will be
long and the program memory is not accessible and the
only one accumulator is present. Matlab software is
used, it is an interpreted language and the process of
executing will be very slow. There is more wastage of
power in the system.

3. PROPOSED SYSTEM

In the proposed system all devices are controlled by
using Arduino microcontroller, so the program will be
short and it will execute faster. Here for wireless
communication, we are using wireless ZigBee and LDR
module is also used to prevent wastage of power.

4.SYSTEM DESIGN:

4.1 BLOCK DIAGRAM FOR TRANSMITTER
SECTION:
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5. HARDWARE ARCHITECTURE

5.1 ARDUINO UNO

Microcontroller that we used is Arduino UNO. It
consists of 14 digital input /output pins,6 analog inputs,
a USB connection, a power jack, an ICSP header and a
reset button. It is one of the embedded system devices. It
is also called as embedded development board. It is an
open-source electronic device. It is based on microchip
Atmega328p.Its operating voltage is 5V and input
voltage is 7 to 20 volts. It provides serial communication.

[1]

5.2 ARDUINO MEGA

Arduino mega contain more memory. It contains a
flash memory and it gives 8x more memory. It has 54
digital input output pins. Its operating voltage is 5Vand
input voltage recommended is 7-12v but the limit is up
to 20V.It contains 256 kb flash memory. Its clock speed
is 16MHZ.

5.3 MEMS Accelerometer Module

The module which we have used is ADXL337
accelerometer module. MEMS accelerometers are micro-
electromechanical systems which are basically used to
measure the forces of acceleration. In the proposed
system ADXL337 accelerometer sensor are used for
interaction with household appliances using recognized
hand gestures. It is used in motion and tilt sensing
applications.

5.4 BLUETOOTH MODULE

Bluetooth module HCO5 is meant for a wireless serial
connection. Its communication is established through
serial communication which helps in making a easy
method for interfacing with controller. This module is
employed to communicate with devices which supports
the Bluetooth functionality which may be a Phone or
Laptop[19]. There are many android applications that
are already available which makes this process easier.[2]

5.5 SOFTWARE AND ANDROID APPLICATION
FOR HCO5

The android application Arduino Voice Control is
employed to communicate with the HCO5 module. This
application works by pressing the mic button, then the it
will stay up for you to mention a command. This app
then displays the word that you simply have
pronounced.

5.6 REGULATED POWER SUPPLY

It is a power source to the entire system. RPS is
required to produce the specified power supply. This
whole RPS system comprises of Step-down Transformer,
rectifier, voltage regulator, and filter circuit in series for
generation of 5V DC power.

5.7 LCD DISPLAY

A 16*2 LCD display can be a small, flat display which
uses light modulating properties of liquid crystals. Its
operating voltage is 4.7V to 5.3V. It is an alphanumeric
display module. It consists of two rows and each row can
display 16 characters. In this proposed system, it is
employed to display whether the devices are turned
on/off.

5.8 IR SENSOR

An infrared sensor is a device, that emits infrared
radiation so as to sense objects present in the
environment.

5.9 ZIGBEE

ZigBee is a low-cost true single chip 2.4 GHz
transceiver designed for very low power consumption
for wireless applications.

6.SOFTWARE ARCHITECTURE

In this project we have used two software Arduino
Integrated Development Environment (IDE) and
Bluetooth application are used.
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6.1 ARDUINO IDE

The Arduino Integrated Development Environment
(IDE) is a cross-platform application that is written in C
and C++ language. The Arduino IDE supplies a software
library function, which provides many common input
and output procedures.

7.WORKING PRINCIPLE

7.1 CONTROL ELECTRONIC DEVICES USING
MEMS ACCELEROMETER

The MEMS accelerometer identifies four different
types of hand gestures such as up, down, left, and right
direction using the reading of the accelerometer sensor
values the devices are controlled and the status is
displayed in LCD. The accelerometer identifies the hand
gestures and the signals are sent to the Arduino MEGA at
the receiver section. The various hand gestures can be
used in controlling the different Electronic Devices.
When the MEMS values range from 300 to 350 is meant
to turn ON the light, and values range from 370 to 400
are meant to turn ON the fan, and the rest of the values
are meant to turn off both the light and fan. The various
hand gestures can be used in controlling the different
electronic devices.

7.2 CONTROL ELECTRONIC DEVICE USING VOICE

COMMAND

The electronic devices are controlled by using voice
command using Bluetooth module. The Bluetooth is
connected between our smartphone and the Arduino
microcontroller for wireless communication. In our
smartphone application, the voice input is transmitted to
the voice data to the Arduino MEGA board through the
Bluetooth module. The android application Arduino blue
Control is used to communicate with the HCO5 module.
This application works by pressing the mic button, then
it will stay up for you to mention a command. This app
then displays the word that you simply have
pronounced. In the Arduino blue control application, we
will set data to send command as “A" and vocal
command as "light on”, when we speak light on means
automatically light will on and command “B” for “light
off” and so on. The status is displayed on LCD.

7.3 INDOOR NAVIGATION SYSTEM

The Arduino UNO is connected between the ZigBee
transmitter and the IR sensor on the transmitter side. An
IR sensor can measure the heat of an object as well as
detect the motion. If any object is detected the data is
sent to the ZigBee receiver on the receiver side. On the
receiver side, Arduino Mega is used. It is connected with
the ZigBee receiver and APR module. In the APR module
already the voice is recorded. When any object is

detected by the IR sensor it sends the data to the ZigBee
Receiver, the electronic devices are turned on and the
audio message is played in speaker. The usage of light
during day time leads to wastage of power. So, we are
using LDR. The LDR is mainly used to sense the absence
and presence of light. when there are any external
sources of light the light is off otherwise the light is ON.

8.RESULT, CONCLUSION AND FUTURE WORK:
This paper has discussed a system which will help
physically challenged people to manage house
appliances using hand gestures. We have used Bluetooth
module which helps to enable device switching through
voice commands by an android application (Arduino
blue control), and indoor navigation system. In

upcoming years more home appliances are controlled by
using microphone instead of using android application
and mat lab can be used for detecting objects.

Fig -1: Transmitter Section

Fig -2: Receiver Section
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Fig -3: Working Of The Proposed System
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