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Abstract - Motion based interaction which could be a
natural way of human machine interaction, encompasses a
wide extend of applications in a computing environment.
The accelerometer sensor is utilized for information
procurement. The motions utilized are W, and 8. The
speeding up flag of these signals are collected from 15
individuals counting both male and female by keeping the
gadget at diverse positions with diverse pace. The motion
acknowledgment primarily comprises of two stages:
preparing organize and testing arrange. The preparing
arrange is performed offline and it comprises of collection
of increasing speed signals from the accelerometer sensor
and the highlight extraction of the increasing speed signals.
The highlights extricated from the signals are mean and
variance. The testing arrange is done online. All the two
signals are prepared employing a single arrange. The
calculation utilized to recognize the motions is
Extraordinary Learning Machines (ELM) which could be a
sort of neural organize. Eclipse shows the simulated result
and arduino gives the real time results.

Keywords -- Eclipse, Arduino Due , Machine Learning,
sigmoid function, activation function, output weights,
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I. INTRODUCTION

To improve the quality of life, increasingly investigate has
been coordinated towards characteristic human-machine
interaction. Individuals continuously trust to utilize the
foremost natural and helpful ways to specific their eagerly
and associated with the environment. Button squeezing
gives the conventional way of giving commands to family
apparatuses. Such kind of operation isn't normal and now
and then indeed badly arranged, particularly for ancient
individuals or outwardly disabled people who discover
troublesome to recognize the buttons on the gadget. To
create individuals comfortable to interact with the machine
actually, gesture based interaction came into presence.
Signal Acknowledgment has gotten to be one of the
foremost imperative investigate ranges within the field of
shrewdly computing. Signals can be considered as a normal
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communication channel with various aspects to be utilized
in human machine intuitive. There are a assortment of
signals such as finger, hand, head and body developments
which are utilized to communicate data in interaction
amoung people.The precision is completely subordinate on
the lighting condition and camera confronting points. On the
off chance that there's not anticipated lighting condition, at
that point it'll be troublesome to recognize the gesture
precisely. In expansion, it is additionally not comfortable in
the event that individual is required to confront the camera
straightforwardly to total a signal. Within the brilliantly
computing environment, accelerometer information for
motion acknowledgment is more imperative. With the
colossal development in MEMS (Miniaturized scale
Electrical Mechanical System) technology, people can either
wear or carry the accelerometer sensor prepared gadget in
way of life such as the phone, farther and other handheld
gadgets. These remote empowered gadgets give the
interaction with numerous applications like gaming,
inaccessible control, and other appealing applications. The
accelerometer sensor gives the increasing speed information
based on the direct movement. There are a few stages
included in handling the accelerometer information. This
paper completely concentrates on the pre-processing stages
and the offline stage to process the incoming data.

Il. OVERVIEW OF THISPROJECT

This venture stream has a few stages to recognize
the signal precisely. Each organize is exceptionally vital in
distinguishing the signal as well as to require care of
complexity, handling time and proficiency. A few of the
stages are done offline and a few are online. The offline
arrange basically has preparing which incorporates sifting
and include extraction and the online organize incorporates
both pre-processing and testing the vyield signal. The
calculation utilized to prepare the organize is the neural
arrange . There are three signals utilized. The motions
utilized are W and 8. All the three motions are collected by
numerous individuals counting both male and female for a
few moments and prepared utilizing single organize. All the
three signals are prepared with distinctive speeds with
diverse positions at the examining rate of 100 Hz. After all
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the method is done, the signals are tried with distinctive
individuals and analyzed the execution of the organize. The
generally stream chart of the motion acknowledgment is
given as takes after:

ONLINE STAGE

v
OFFLINE STAGE

\ 4
TESTING STAGE

Fig .1  Flowchart for the overall process for gesture recognition

I1l. PRE-PROCESSING STAGE

Pre-processing organize is a web
organize where the accelerometer sensor
information is pre-processed that's the tests of the
accelerometer sensor is to begin with sifted
utilizing moo pass channel and at that point
genuine time cruel and fluctuation of the sifted
test is found. This prepare is proceeded till the
greatest number of tests gotten. The highlights of
the particular motion is gotten which at that point
passed to the neural arrange and resultant signal
is gotten as output.

IV. TRAINING STAGE

The preparing organize which is exceptionally vital
for distinguishing exact motion is exhausted offline
and it is time consuming.It comprises of two critical
stages. They are sifting and include extraction . The
motions are performed utilizing accelerometer
prepared gadget at the examining rate of 100 Hz
and extend of 4g. The accelerometer sensor will
sense the straight movement of the gadget and
begins recording the information. The collection of
information is done for all the three signals. The
motions are done by 15 individuals counting male
and female for numerous moments. After collecting
the information for distinctive signals, the
accelerometer information is sifted utilizing moo
pass channel to filter out the commotion. The
essential moo pass channel is utilized to expel the
clamor that leads to lesser complexity. After sifting
the information, there comes the foremost vital
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arrange called include extraction arrange. This is
often the arrange where the critical and special
highlights of the signals are recognized. More the
highlights, more there will be gadget complexity.
Thus in this extend, there are two highlights
distinguished for all the motions. The highlights
distinguished are cruel and change of the each hub
of the sifted accelerometer information. Thus
completely for each moment of motion, there will be
two highlights for each hub with a add up to of six
highlights since the accelerometer utilized is tri hub
accelerometer. Utilizing these highlights the
organize is prepared for a few moment .All these
forms are performed in offline arrange. After this
preparing, it is essential to construct a nonexclusive
organize which can be utilized to handle the
prepared information and deliver the anticipated
comes about. The non specific organize which is
utilized in this venture is Extraordinary Learning
Machines which may be a sort of neural network

V. NEURAL NETWORK

The sort of neural arrange utilized for this
venture is Extraordinary Learning Machines so
called ELM. Neural arrange may be a arrange
which tries to imitate the human brain falsely. It
could be a framework of programs and information
structures that inexact the operation of the human
brain. The common counterfeit neural arrange has
three imperative layers. They are input layer,
covered up layer and yield layer. The common
neural arrange is as follows

A. EXTREME LEARNING MACHINES

The Extraordinary Learning Machine is so
called ELM may be a sort of neural arrange. In
ordinary networks like SVMs, BNs, the covered up
layer got to be tuned. In those systems, the
learning speed is moderate conjointly it faces
destitute computational scalability. To overcome a
few of the issues confronted by those systems,
ELM is utilized which has higher learning speed
additionally the covered up layer require not be
tuned. The calculation of the ELM is as follows:

1. Generate the irregular number of covered
up hub parameters like input weights.

2. Calculate the covered up layer yield
framework. The yield framework is calculated by
increasing the input vectors and the weights of the
covered up layer and passed through the actuation
work. The actuation work can be sigmoid work,
sine work, spiral premise work etc.

3. Calculate the yield weight vectors.
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VI. TESTING STAGE

After the pre-processing and preparing stages,
there comes the testing arrange where the
precision level and the execution of the arrange
are tried. Around ten individuals are inquired to
perform signal for a few moments. The
information is collected and pre-processed and
tried for its exactness. The precision gotten is
more than 90%.

VII. RESULTS
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Fig .8 Gesture 8

Page 3



SSRG
Text Box
Seventh Sense Research Group               www.internationaljournalssrg.org                Page 276


SSRG
Text Box
ISSN: 2348 - 8379                          www.internationaljournalssrg.org                         Page 3


SSRG
Text Box
International Journal of Electrical and Electronics Engineering (SSRG-IJEEE)  - volume 5 Issue 2 -February 2018



International Journal of Electrical and Electronics Engineering (SSRG-1JEEE) - volume 5 Issue 2 -February 2018

T — |
.| Figure 1 y
- - — - a - -
File Edit View Insert Tools Desktop Window Help El
DEHS | K|ARTDEA- S |0 nD

CLUSTERING

50

mean and variance
(=]

iteraions 0 o iterations

Fig .9 Gesture w,8

VII1.CONCLUSION

The 9 axis accelerometer sensor is used to collect data from
the people The algorithm is simulated in eclipse and
implemented in arduino for real time.. The processing time is
found to be very less and the complexity of the network is
also optimized. The accuracy of the gesture recognition
isfound to be more than 90%. These gestures can be
performed wherever the accelerometer is equipped with the
device.

IX. FUTURE WORK

In future, other than these two gestures, other gestures are
going to be used in the same network and test for the
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accuracy. The gestures which are tested using this
algorithm will be mapped to the next layer called
application layer. The different use cases of these gestures
will be tested using arduino.
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