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ABSTRACT

Communication is a key factor and it is essential for good human relations. Over the ages, sign language
has progressed and now in certain countries, it has developed so much,as to acquire status equal to the
spoken and written language. Here, Indian sign language®is converted to speech using image'processing.
Images from a high definition digital camera are processed and the sameis converted to Text after fixing
threshold to image. The text is later converted into speech. Two different algorithms has been used for
feature extraction. One algorithm is based on parameters and other. is by using centroidsalgorithm.

Index Terms— Indian Sign Language, Image Processing, Digital camera, Lab color Space, Centroid.

INTRODUCTION

Communication is the way to express. the feelings and exchange information. Without this basic
means, human life would have been non-existent. But normal (oral) communication is not possible

for the hearing impaired and mute people. Over 5% of the world’s population i.e., 360 million
people — have disabling hearing loss (328/million adults and 32 million children). The majority of
these people live'in low- and middlesincome countries. In India, approximately 63 million people
(6.3%) are suffering fromsignificant auditory loss.

In order to, overcome this“problem sign language was introduced. About the origin of sign
language, nothing much is kneawn. The earliest references are about a Christian sect whose
members took vow of silence_and communicated with each other through signs and gestures. Over
the ages, sign language has praogressed and now in certain countries, it has developed so much as to
acquire status equal 1o the spoken and written language. Most of the nations in the world have their
own sign language. Because of the fact that some sort of silent mode of communication has been
there all along and thefact that a child born deaf, learns to express him/herself through signs, sign
language came to be regarded as the mother tongue of the deaf people.

Sign language is a language which uses gestures to convey messages. It is the orientation and
movement of hand, arms and body combined with facial expressions. Though sign language is the
best known solution for communication of this segment of disabled people, the interaction using
this language is restricted to people having the knowledge of it and need to depend on a translator
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in case of interaction with rest of the world [1]. This eventually reduces opportunities of disabled
people and act as an impediment towards natural interaction process.

The system presented in this paper provides an opportunity for hearing impaired and mute people
to communicate in general without any translator. In this paper, a system is designed and
developed to convert gestures made in sign language to speech. A digi-cam is interfaced with PC
via MATLAB. An image of the sign language was captured with the help of digi-cam [2]. Later a
particular threshold is fixed based on ten different images taken for a particular gesture. Then

the speaker [5-6].
parameters like

MAILAR

Imags Acquiietior Procesting Speech output
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A.Image Acquisition

Image Acquisition was done using a higher resolution digital camera.The digi-cam was interfaced
with PC installed with MATLAB via USB-port. At a given point of time, five frames per trigger of
a single image was initially captured and this acquired image was processed. The acquired image
representing number ‘1’ (one) can be seen in Fig 1. Similarly other numbers from ‘2’ (two) to ‘5’
(five) were captured.

Fig 1: Image representing the number
‘1’(one)

B.Image Processing

The acquired i ~
transformation ) i acquired image. Consider the Fig 1 showing

the number . Thi i was transformed into Lab color space which is a color

1)
-T(Y1Y0)] (2)
b*=200[f(Ys) — F(Z/Z,)] 3)

Where,

f(t) = t13 if t > (6/29)°

1/3 (29/6)*t + (4/29) otherwise
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Where X, Y, and Z, are the CIE XYZ tristimulus values of the reference white point.

Further, the gray threshold was found for the second layer and third layers i.e., for a* and b*.
Those layers were converted to binary image. The binary image for second layer is shown in Fig
5 and binary image for third layer is shown in Fig 6. These two binary images of a* and b* were
multiplied pixel by pixel and the resultant binary image was obtained. Fig 7 is the final binary
output for number ‘1’(one). Figures 12 to 15 represent acquired and binary output images of
different numbers

C. Pattern Recognition or Gesture Recognition

1) Statistical Method:

In order to identify the gesture, few parameters were c3 . Entropy, perimeter,
Row width, Column width, form factor, centroid, 1% order d i

ere acquired and the proper threshold was fixed. After
atements the gesture was properly recognized and

mathematical equation Eg. 6. Fig 8 showing the binary image
ive) was considered as a sample.

k k

Z{; xi ' Z{Fz yi
=== y =75 (6)

Where x; and yi are (x, y) of the i" pixel in the hand region, while k denotes the number of pixels
in particular given region.

Fig 9 shows the binary image with centroid mark. After obtaining the centroid of hand, the

distance of farthest point in the hand region from the centroid was found [7]. Two concentric
circular windows one with radius 0.9 times other with radius 0.8 times the length of farthest point
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respectively was formed and these two windows were multiplied with obtained binary image. Fig
10 and Fig 11 are two circular windows. The number of fin ger were found from the resultant
image and it was displayed as text.

D. Speech Output:
The text was further processed using TTS algorithms in MATLAB. Once the text is obtained, it is
converted into speech such that voice is obtained as an output. This was done using ‘actxserver’ in
the MATLAB which creates a custom interface server on a remote machine. This ensures that
even the illiterate people can understand the message more easil jvely.

RESULTS AND DISCUSSION

A. Statistical Method
From Table 1, we can observe that area for nu
we move from top to bottom of the table fj

and applied for different types of signs. Since this algorithm is
scale of the hand, this is best for different types of people
ion of hand in given region. This algorithm is best suited for

CONCLUSION

This project will help and aid the hearing impaired and mute people to progress from dependent to
independent life. It will give them the confidence and also they can comfortably share their
thoughts, experience, ideas, and difficulties to other segments of the society and will be able to live
a normal life.
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Fig 8:Final binary output ‘5> Fig 9: Binary image Fig 10:First circular window Fig 11:Second circular windg
with centroid

Fig 14: Final Binary image Fig 15: Final Binaryrimage
Representing ‘2’(two) Representing 3’ (three)
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