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ASSISTIVE DEVICE ENABLED COMMUNICATION SYSTEM FOR BLIND

DEAF AND DUMB PEOPLE
DR D SIVAKUMAR!, ANUSHA M D?, ARCHANA KUMARI SAH A3, BHOOMIKA N KUMAR*,
K SOWJANYAS

Department of Computer Science and Engineering,
Rajarajeswari College of Engineering,Bengaluru,Karnataka,5600874.

Abstract-- Keeping an eye on the issues of People with Visual, Hearing and Vocal Impairment through a
singular helping structure is an extraordinary activity .Numerous cutting edge examines investigates focus
on watching out for the issues of one of the above challenges anyway not all. The work bases on finding a
novel technique that controls the apparently impaired by allowing them to hear what is addressed as
substance and it is cultivated by the framework that catches the image through a camera and changes over
the substance available as voice signals.The undertaking gives a way to the overall public with Hearing
incapacitation to imagine/read which is in sound structure, by discourse to content framework and moreover
give a course to the vocally obstructed to speak to their voice by the guide of content to voice change
method[1][2][3][4].All these three plans are acclimated to be in a single excellent system. The ostensibly
weakened people are helped by the methodology where the image to content and content to discourse is
given by the Tesseract OCR (online character affirmation)[5]. Vocally crippled people can pass on their
message by substance so the other individual can hear the message in a speaker. [6]The hard of hearing
people are helped with the method which impacts them to understand what the other individual says, which
is appeared as a message.

Keywords:Communication System, Gaussian blur, Convex hull, Otsu’s binarization.

L. INTRODUCTION

Science and advancement have made human  Structure framework in a lone negligible device. It
gives a methodology to an outwardly debilitated

individual to scrutinize a substance and it tends to

life addictive to comfort yet in the meantime there
exists an underprivileged assembling of people who
are finding a creative way that can make the
procedure of correspondence more straightforward
for them.As per the World Health Organization,
around 285 million people on the planet are

be practiced by getting an image through a camera
which changes the content to discourse
(TTS)[11][12][13].It gives a way to the hard of
hearing people to examine a substance by discourse

to content transformation innovation.

outwardly disabled, 300 million are nearly deaf and
1 million are moronic[7][8][9][10].The paper
intends to propose an imaginative correspondence

(STT)
Moreover, it gives a technique to idiotic people
using content to voice change and the signals made

by them can be changed to content and
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speech.Tesseract OCR (Online Character
Recognition) is used to scrutinize the word for
outwardly debilitated, the imbecilic people can give
their message through substance and motions which
will be perused out by espeak, The deaf people can
grasp others talk  through
substance[14][15]. Each one of these functions are
executed utilizing System. In settling the troubles
with outwardly and vocally disabled individuals we
have utilized the framework. By this structure we
give answer for outwardly disabled, tragically

challenged individuals.

presumably

II. LITERATURE REVIEW

There were numerous examines done related to
communication device for visually impaired, hard of
hearing and wunable to speak individuals. The
Researchers have experienced the various innovations to
execute the correspondence framework. It can noted that
the greater part of these systems neglected to create
100% exactness as a general structure. As indicated by
the examination reports there are no single stage that has
assistive gadget for each of the four classes of
individuals i.e., visually impaired, hard of hearing and
unable to speak individuals. The vast majority of the
analysts have utilized Machine Learning Algorithms to
execute the advances.

M Delliraj and S. Vijaykumar in their work"Design
of Smart e-Tongue for the Physically Challenged
People[16]" have planned a system which changes
over their sign picture to content just as voice yield
and ordinary person's voice to comparing sign
picture for two way correspondence. This system
has flex sensor and IMU (Inertial Measurement
Unit) to see their sign picture, discourse blend chip
for voice yield and discourse seeing module for
changing over voice to sign picture. These are
interfaced with miniaturized scale controller, which
is redone to get relating yield.

As crafted by Fernando Ramirez-Gairbay,Cesar
Millan Olivarria "MyVox—Device for the
communication between people: blind, deaf, deaf-
blind and unimpaired[17]" deals with the plan,

www.ijiemr.org

model and testing of a convenient keyboard and
speaker gadget
presentation for the communication between two
people(either being hard of hearing-visually
impaired) that has both, a comparatively minimal
cost and numerous potential outcomes for further
ARM-based PC

with a Dbraille refreshable

development on the
system(Raspberry Pi).

In a study by Pushpanjali Kumari and Prathibha
Goel[18],The goal of the paper is to plan and
actualize a minimal effort remain solitary gadget for
hard of hearing individuals to advise doorbell
ringing who live alone in their home. The
framework depends on Raspberry pi which
incorporates camera, vibrator, remote GSM and
Bluetooth. At the point when the guest presses the
doorbell, caught picture is exchanged to the
wearable gadget which knows the opportune
individual at the entryway or gatecrasher. In the
wake of exchanging picture, wearable gadget
vibrates to inform. Additionally, the message is sent
to the proprietor through GSM. Guest's picture
alongside the date and time is sent to the server for
recovering data later[19]. The framework is solid,
compelling, and simple to utilize and furthermore
improves the security of the client.

"BLIND READER: An Intelligent Assistant for
Blind[20]"The course of action is to some degree
fundamental, present a splendid device with a
multimodal system that can change over any record
to the made an interpretation of structure to an
outwardly hindered. An outwardly weakened can
scrutinize archive just by tapping words which is
then discernibly shown through content to discourse
motor. "BlindReader" — made for contact devices
which is anything but difficult to utilize and
incredible natural structure for visionless or low
vision individuals."A novel methodology as a guide
for visually impaired, deaf and dumb people[21]"In
this venture, we will propose a new framework
model with an end goal to make the procedure of
connection between the visually impairedpeople a
lot simpler. This will utilize the Portable
Technology and Arduino Circuit Boards to give a
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methods for communication to differently abled
individuals having one or the majority of the above
notice incapacities.

II1. DESIGN AND IMPLEMENTATION

A framework stream graph is appeared in
figurel. It gives a portrayal of the progression of the
perception of information handling. Information
things flow from an outer information source or
inward information source to inner information
source or outside information sink through an inside
procedure. It gives no data about the planning of
procedure or about whether procedure will work in
grouping or in parallel.
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Figure 1 System flow Diagram

The framework can be divided into four different
modules:

1. Text-to-Speech (TTS)

2. Image-to-Speech using camera (ITSE)

3. Gesture-to-Speech (GTS)

4. Speech-to-Text (STT)
Text-to-speech (TTS)
The method
transformation is cultivated for the moronic masses

essential content to discourse
who can't talk. The Dumb people convert their
contemplations to content which could be traded to a
voice signal.To start the content to talk change, pick
choice OP1 to change the offered content to voice.
At that point call the capacity Text-to-Speech ()
which changes over the offered content to discourse

using e-talk synthesizer. This produces voice.

www.ijiemr.org

Image-to-speech using camera (ITSC)

To start the change of picture to content, pick choice
OP2 to change over the offered picture to discourse
group. At that point call the capacity Image-to-
Speech (), which capturess the required picture. The
picture is then changed over to content using
Tesseract OCR. The following stage is to part the
content into paragraph.Text as a section is appeared
Next, call TexttoSpeech ()
function.Convert the content to discourse using e-
talk synthesizer which produces voice.This way the
picture can be changed over to the voice position.

on the screen.

Gesture-to-speech (GTS)

To change over the motion to discourse, pick the
choice OP3 to change over signals to-content. Catch
and read the motion showed on the camera. Yield
the profitable fragment of the caught picture.
Convert RGB picture to Gray scale for an unrivaled
examination. Darken the picture using Gaussian
Blur count, to simply focus on the fundamental
example of the signal displayed.Pass the handled
picture to limit strategy to get appropriate picture.
Discover forms and object of the picture. Next,
discover focus part using raised HULL system. Find
the blemishes and edges of picture and besides
discover number of edges < 90 degree. At the last,
check the quantity of points, in perspective on which
the particular content is appeared.

Speech-to-Text (STT)
In the first place the discourse to content
transformation, pick the alternative OP4 which calls
the capacity Speech-to-Text (). At that point, open
chromium program and interface with the site
speechtexter.com and select the language.By turning
on mouthpiece input the discourse. Check, if the
voice is immaculate. Clear the screen to see the
content shown.If not comprehended, remember it as
a mistake and resend the voice, again check the
precision of voice. Execute the above advance
recursively until right yield is procured.
GAUSSIAN BLUR

There are numerous calculations to implement
obscure, one of them is Gaussian Blur algorithm
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which is discussed in this paper. In image preparing,
a Gaussian fog (additionally called as Gaussian
smoothing) is the aftereffect of darkening a picture
by a Gaussian function. It is a comprehensively used
impact in designs programming, ordinarily to lessen
picture commotion[22][23]. The representation
impact of this clouding technique is a smooth fog
looking like that of review the image through a
translucent screen, which is unquestionably not
exactly equivalent to the bokeh sway delivered by an
out-of-center focal point or the shadow of a thing
under typical brightening. Gaussian smoothing is
additionally used as a pre-getting ready stage in PC
vision computations in order to improve picture
structures at different scales.

1. Gaussian Blur theory

» After the image demonstrating the gesture is
caught, the haze can be comprehended as accepting
a pixel as the average value of its encompassing
pixel. The inside point will take the normal
estimation of its encompassing focuses. This
average value gives a smoothing impact. If the range
of value is vast, the haze impact is extremely solid.

* The Gaussian haze can be applied to a two-
dimensional image as two free one-dimensional
calculations and so is named as separable filter.

* The calculation can be done in equation(1).

O(Wkernelwimagehimage )
+ O(hkernelwimagehimage ) (1)

time, where h is height and w is width.

2. Weight of normal distribution

+ Normal distribution is an adequate weight
dispersion model. On graphics, normal distribution is
a Bell-shaped curve, the closer to the adjacent, the
greater the value.

3. Gaussian function
» The density function of normal dissemination is
called Gaussian capacity. The one dimension format

www.ijiemr.org

* Here p is the average of x, since counter point is
the starting point when calculating average value, so
p equals to 0. o is standard deviation which
signifies that the average distance from the mean of
all the points

flo)=—p=e /7

ov/2n

*Based on the one dimension function, the two
dimensional Gaussian function can be derived with
which the weight of each point can be computed.

Glag)= Lt

where x and y are the co-ordinates of the pixel.

4. Calculate Gaussian Blur

After the weight matrix is acquired, value of
Gaussian Blur can be computed by multiplying the
weight matrix with the pixel value so as to obscure
the background of the image and spotlight on the
gesture displayed.

OTSU’S BINARIZATION

In PC vision and picture taking care of, Otsu's system
is used to accordingly perform gathering based
picture thresholding or the reduction of a black extent
picture to a double picture[24].The computation feels
thinks the image contains two classes of pixels
following bi-commutable histogram (frontal zone
pixels and establishment pixels),by then it finds out
that the ideal ceiling separate the two classes with the
objective that their merged spread (intra-class
vacillation) is insignificant, or relatively (in light of
the fact that the aggregate of pairwise squared
interspace is steady), so that their between class
distinction is maximum.

Otsu’s Method

* In Otsu's strategy, the threshold that limits the intra-
class difference (the variation in the class)is glanced
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through that is described as a weighted total of
changes of the two classes:

oy (h) = wy(h)af (h) +
Wy (R)GZ(R) oo (1)

where loads w;and wjare the probabilities of the
two classes isolated by a limit h,o?and o7 are
contrast of these two classes.

* The class likelihood w; ,(h) is registered from the
M canisters of the histogram:

w1 (h) = X2 p()

wy(h) = L5 ()

Otsu demonstrates that limiting the intra-class
change is equivalent to elevating between class
fluctuation

oy (h) = 0% — U\,?;(h) = w (g — pr)* +
W, (U — pir)?
= wy(h)w, () [y (h) — up (R)]? . 4)

expressed in terms of class probabilities w and class
means K.

*While the class mean py , r(h) is:

) =y:10)

w1 (t)
......................................................... (5)
_ XiShie(d
Ho(h) = =2=25—0%
................................................... (6)
Ur = 5*;3 jp()
........................................................... (7)
These relations can be easily verified
Uit wapy = pr
................................................ (8)
wq + w,; =
Lo 9)
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The class probabilities and class means can be
calculated iteratively.

CONVEX HULL ALGORITHM

Processing the arched body implies building an
unambiguous, productive portrayal of the required
raised shape. For example, when X is a limited
subset of the plane, the raised structure might be
imagined as the shape encased by an elastic band
extended around X.

The bended structure of a restricted point set S is
the course of action of each and every raised mix of
its core interests. Conveying this as a singular
condition, the raised casing is the set:

Conv(S) = {Z]!ill a;Z; |(Vj Pay =

0)AT aj.......(1)

In an angled blend, each point is assigned a weight
or with the goal that the coefficient are all non-
negative and entire to one, and these heaps are used
to process a weighted typical of the core interests.
For each determination of coefficients, the resulting
raised blend is a point in the bended edge, and the
whole curved body can be formed by picking
coefficients in each and every believable ways.

The multifaceted nature of the relating calculations
is normally assessed as far as n, the quantity of info
focuses, and h, the quantity of focuses on the curved
structure[25][26]. For focuses in two and three
measurements, calculation of the arched frame can
O(m log p). For
measurements d higher than 3, the ideal opportunity
for registering the arched body is O(m”([b/2])),
coordinating the most pessimistic scenario yield
multifaceted nature[27]. In M-dimensional space
the arched structure is the association of the
simplices dictated by all things considered M + 1
vertices from X.

be determined in time

A great deal of centers is described to be bended in
case it contains the line parts partner each pair of its
core interests. The bended casing of a given set X
may be described as
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Number of Correct predictions

1. The (exceptional) negligible raised set
containing X.

2. The crossing point of every single raised set
containing X

3. The arrangement of every single raised Table 1 Calculation of Accuracy
blend of focuses in X.

Accuracy =
4 Total number of predictions

4. The association of all simplices with vertices
. Module Cp TP Accuracy%
in X
TTS 21 24 87.5
ignificantl logically, the rai hief
Significantly more logically, the ra1§ed body chie TSC s 19 73.9
Conv( ) has the trademark properties of an end
official:. GTS 12 15 80
. It is broad, implying that the raised STT 18 20 20
structure of each set X is a superset of X.
. It is non-diminishing, implying that, for =~ CP: Number of Correct Prediction

each two sets X and Y with X € Y, the  TP: Total number of Predictions.

raised structure of X is a subset of the  The accuracy of Speech-to-text module is high

arched frame of Y. ,since it processes the words with the help of library
. It is idempotent, implying that for each ~ which have been tested for greater accuracy.

X, the raised structure of the arched

frame of X is equivalent to the curved  The accuracy of different modules of the project can

body of X. be represented in figure(a).
IV. RESULTS AND DISCUSSION Accuracy
A standout among the most important gifts to an 95
individual is an ability to see, tune in, talk and 90
respond as demonstrated by the conditions. 85 1
Regardless, there are some heartbreaking ones who 80
75 - B Accuracy
are prevented from securing this. Correspondence 70
between in need of a hearing aide blockhead and TTS ITSC GTS STT

normal individual have been constantly a
troublesome errand. The proposed system is an

imaginative correspondence structure in a lone
traditionalist device that supports the
correspondence for the outwardly debilitated,
absolutely silly people with normal individuals

Figure(a): Accuracy of each module
The duration taken by each modules for execution is
represented in figure(b).

Accuracy:

Accuracyis the thing that we generally mean, when
we utilize the term precision. It is the proportion of
number of right expectations to the all out number
of information tests.

Vol 08 Issue06, Jun 2019 ISSN 2456 - 5083 Page 272



International Journal for Innovative

€ngineering and Management Research
A Peer Revieved Open Access International Journal

Duration(sec)

20 - B Duration(sec)

TTS ITSC GTS STT

Figure(b): Duration taken for each module to
execute
V. CONCLUSION

This paper intends to lessen the conveyance space
between deaf people or quiet group and the ordinary
world which causes them to lead typical life. The
system can be utilized to convert the content or
picture to voice for visually impaired, discourse to
content transformation for hard of hearing and
transformation of hand motions to content for
imbecilic individuals. The proposed thought intends
to structure a model for visually impaired, hard of
hearing and unable to speak people into a isolated
system. The benefit of this system is that it very
well may be effectively conveyed (versatile)
because of its less weight and size. The system can
be utilized as shrewd aide for diversely abled people

to speak with others.
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