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Abstract — Deaf and dumb people communicate using sign
language which everyone can’t understand. The sign
language can be conveyed to others using computers. This
paper proposes a segmentation method using active contour
algorithm that identifies the hands, which can be converted
to medium so that everyone can understand. The gestures for
Indian language are segmented and the contour is formed
based on local information. The contour is the outline or
boundary of an image. The local contour can segment objects
with heterogeneous features. First the contour based
segmentation is compared with edge based segmentation.
Then the study of the energy in response to changes in
localization is observed. And then the results of overlapping
images that are possible with contour based segmentation are
illustrates. This proposed method gives the exact contour of
every gesture.

Keywords — Indian Sign Language Segmentation, Active
Contour, Multi Region Segmentation.

l. INTRODUCTION

The image segmentation is one of the most complex
tasks in image processing. Moreover, the gesture
recognition is one of the most interesting and important
issue in the field of pattern recognition. Communication is
the only means through which human can express their
thoughts and ideas. However, the deaf and dumb people
find it difficult to interact with the others. They generally
use the sign language to communicate within themselves
for which they form the gestures in hand that represent the
alphabets. Different types of sign language are being used
around the world. The sign language in America uses only
one hand to represent the alphabet whereas the Indian sign
language is completely different. It uses both the hands to
represent the alphabets. The Indian sign language
resembles the English alphabets. Though the Indian sign
language is one of the first known sign language and is
considered important in the history of sign languages,
there is not much software that converts it to normal
message. However, there are many for American Sign
Language recognition. There is also gesture recognition
techniques that require its users to wear gloves for easier
segmentation, which is not required in the method
proposed in this paper. The social interest to develop an
interfacing for the deaf and people is very low due to its
complexity. The signing may differ for every person; and
the disturbing elements like illumination problem can be
very difficult to ignore. This paper suggests a technique
where the images captured through webcam are segmented
using active contour method and using image-processing
techniques.

The input image is segmented for processing.
Segmentation is a process in which a digital image is
portioned into many sets of pixels (multiple segments).
The main advantage of the contour based segmentation,
proposed in this paper is that it does not require an
additional hardware. The Chan-Vese method for
segmentation is one among the most powerful and
flexible. 1t can segment different kinds of images. It is
based on Mumford-shah function for segmentation that is
mostly used in medical field. It is an energy minimization
method that will be reformulated to level set formulation
to solve the problem in an easier way. This paper also tells
about the significance of parameters corresponding to the
local statistical methods like the degree of localization.
Because it is very important to choose the correct one that
gives a successful output. Since Indian language uses both
the hands, the contour based approach will be easier for
segmentation. The contour is highly dependent on the
initial curve placement and is sensitive to noise in the
image. The features identified from this segmentation will
help to find the gestures used in Indian Sign Language.
Some of these points are discussed in this paper, which is
organized in the following sections. Section 2 talks about
the various techniques available, their advantages and
disadvantages. Section 3 deals with the method for
segmenting the hand. The results obtained for inputs are
discussed in section 4. In section 5, the concluding
remarks are future works are discussed.

Il. LITERATURE SURVEY

This section is a survey about the various techniques
available for segmenting the hand. The segmentation can
be easier with the usage of instrumented gloves that have
sensors attached with it as explained in [1], but the
complex hardware structure is a drawback. The contour
finds the outline of a digital image that helps in detecting
various objects in an image. The edge also finds the
boundary in an image, but the difference between them is
that, in edges the outline is drawn based on the change in
intensity between every pixel whereas the contour finds
the outline of a salient region in an image. The output of
an edge will result in confusion because it finds every
small edge in the particular input image and not any
individual object. Remove the unwanted information. Fig
1 shows the output of edge detection and contour
detection. The output of contour finds only the animal,
which can be found as such in the output of edge
detection. The contour based method segments the image
with localized energy even when the global energy
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corresponding to it fails. The edge-based methods usually

depend on the gradient information to stop the evolution of
the curve.
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Fig.1. The output for edge and contour

There are various methods for contour detection. The
Kass et al [2] proposed a contour detection to be efficient
in which the model starts with the curve around the object
and it minimizes accordingly to fit the outline of it.

Nevertheless, the drawbacks are they are highly
sensitive to the initial conditions; they do not form a
proper contour for complex images that have overlapping
objects.

The Hui Li [3] method for contour detection is based on
discrimination for color detection. The thought to include
the local statistics begins with Brox and Cremers [4]. All
the work proposed in this paper corresponds to the
localized energy based on piecewise constant model of
Chan and Vese [5]. The Osher and Sethian [6] proposed a
level set method that was successful. The traditional active
contour uses the spline curve model to get the boundary of
an object. However, the level set formulation used in this
paper uses deformable curves to find the boundary. The
zero level set formulation of a smooth function is used to
represent the framework. There are also other methods for
contour detection [7][8].

11l. PROPOSED METHODOLOGY
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INDIAN SIGN LANGUAGE CHARACTERS

Fig 2: Indian Sign language — Characters

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 3, ISSN (Online): 2249-071X, ISSN (Print): 2278-4209

The Indian sign language as shown in Fig 2 uses both
the hands that resemble the English alphabets themselves
that makes it differ from the other sign languages. The
input will be the gestures captured from the webcam
directly. Moreover, the output will give an image that
segments the hand region from the image. The Chan and
Vese model for image segmentation is one among the
most successful minimization problems that uses level set
formulation and utilizing the image statistics inside and
outside the curve to form the contour. Initially a curve is
drawn around the object considereing the fact that the
required object is in the middle of the frame.

A. Local region-based framework

The basic idea of the proposed method is to deform the
contour that minimizes the given energy function to result
in a desired segmentation. The local region-based
framework is described in this section for the proposed
method. The foreground and background are described in
a local small regions because this method is not based on
global region models.

As we analyse the local region it will lead to a family of
local energies at every point, so we optimise the local
energy at each point seperately which will minimize or
maximize the computed energy in that particular local
region.

Let Q be a bounded openset on R, and the given image
be represented as I: Q— R® And let C be the piesewise
parametrised curve represented in the zero level set. Let
the region inside C be denoted as w and the reigion outside
it be Q\w. Let c; be the average of the pixels’ intensity
inside C, and c, be the average of the intensity outside C.
B. The Mumford-Shah
The Chan and Vese Model uses a case in the Mumford-
Shah method to evolve the cruve. It finds the pair of (u,C),
where u is the piecewise smooth approximatin of the
image 1, and C will be the closed curve.

Ems = f H(x,y) —ulx,y)|? + u[ Length(C) + v.Area(C)
e a/c
(1)

where (x,y) is the spatial co-ordinate of the pixels in the
image and u, is a positive integer value to smoothen the
contour [9]. Minimization of the energy function is the
only way to solve this problem.
C. The Chan And Vese Algorithm

The Chan and Vese is an alternative of the Mumford
method. The objective of Chan and Vese algorithm is to
minimize the energy funtional represented in F(cy,c,,C)
that is defined as:

F(c1,¢2,C) = p.Length(C) + v.Area(inside(C)) + 11
Jll(x, y) — ¢;|?dxdy + XZJ- [1(x,y) — ¢, |*dxdy
2

where 1(x,y) will be the spatial co-ordinate of the pixel.
And >0, v>0, Ay A, > 0 are all fixed parameters that will
set by the user according to the classs of the image, which
also minimizes the Mumford shah method. Here p is the
penalty on the total length of the curve. It decides on the
smoothening term of the curve. To get a smoother curve,
the value has to increased. The v is the penalty on the total
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area in the foreground of an image. The term (I(x,y)-C1) is
propotional to the variance of the gray scale imag in the
forground of an image and it measeures the uniformity in
the terms of pixel intensity. The term (I(x,y)-c,) does the
same for the background of an image. The sum of these
two terms will result in an uniform foreground and
background region. For eg, when A, is given an higher
value than A, the final segmentation will be more unifrom
in the foreground region than the background [10].
D. Level set formulation

This problem can be solved easier by the level set
formulation where the instead of solving it in terms of C.
It is represented by the Lipshitz function(where C is
independent of (x,y) in the zero level set formulation, ®:
Q—R

C=0w = {(x,y) € Q: O(x,y) =0}

Inside(C)= o= {(x,y) € Q: ® (x,y) >0}

Outside(C)= Q\w= {(x,y) € Q: ®P(x,y) < 0}

3

given a contour C, ®(x,y) is the signed distance funtion,
where the value outside the curve will be zero.
To find the zero level set
1. Length(C) for the zero level set ®(x,y)=0 will be

Length(C) = f VH(®(x,y))|dxdy =
0

f%@@ﬁﬁ@mmmw
0

(4)
where H(x) is the Heavside funtion defined as the
_(Lifx=0
H(x) = {o, if x<0 ®)

and ®(x,y) is the signed distance funtion[11].
2. Area(C) will become
Area(inside (0)) = [, H(®(x,y)) (6)
d(x,y) is the signed distance funtion, the value inside
the contour will be less than 0 [11].
3.The (I(x,y)-c1) will bwcome
LS 0 c1|*dxdy

J lug(x, ) — ¢;|*dxdy
(x,y):@(x,y)>0

= f luo(x, y) — ¢1 |2H(D(x, y))dx dy
o
)

where c; is inside the contour, (x,y) are spatial co-
ordinayes, ®(x,y) is the signed distance funtion, the value
inside the contour will be less than 0 [11].
4. Similarly (1(x,y)-c,) will be
luo(x,y) — c2|*dxdy
outside ¢

j luo(x, ) — ¢ [2dxdy
(x,y):@(x,y)<0

‘f o (x,) — ¢ 2
QH(l — d(x, y))dxdy
(@)
where ¢, is inside the contour, (x,y) are spatial co-
ordinayes, ®@(x,y) is the signed distance funtion, the
valueoutside the contour will be greater than 0 [11].
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5. The avaerage intensities will be calculated using
o _ Janey) — e PH( @ ))dx dy
J H(D(x,y))dx dy
[ ouoCey) — e PH(@(x, ) dx dy
B fQH(l — d(x,y))dx dy

C2
9)
The funtion F(c1,c2,C) will be redefined are [11]
Pl e ® = [ 80(@00 )7 @, )ldxdy
0

+ Vf H(@(x,y))dxdy
Io)

+ A4 f luo(x,y) — c;1?°H(@D(x,y))dx dy
pe)
+ﬂzf lug(x,¥) = c2|*H(1 — &(x, y))dxdy
Q

(10)
The curvature of the evolving curve has to
identifiedusing the kappa method becaude it can find it for
the spatial co-ordinates
(D) = Dy O, — 2Dy, D, D, + Oy, -

(¢)25+@32’)3/2

(11)
Where the above are first and second derivatives. The
contour will be identified until themaximum iteration is
achieved or after the exact boundary of the desired object
has be found out [11] . The function has to be normalized
Instead of computing the level set function on the whole
image the narrow band near the contour alone can be
considered to reduce computational complexity.

V. EXPERMENTAL RESULTS

To identify the advantages of the proposed methodology
the experiments were conducted with different parameters.
The results for the desired outputs are given in the table I.
The input will be the gesture through the webcam. An
initial curve is drawn around the object as shown in Fig 3.
The parameters were changed for every image and the
outputs were analyzed. The desired output was obtained
only when particular parameters were changed. As seen in
the previous sections, the parameters in that derivation can
vary within a certain range, which can be set according to
the required output. The smoothening term can be
increased to get a more smother contour. The
normalization factor can be used for two extreme cases.
When the normalization factor for the function is
increased, the output is obtained at its earliest but when it
is decreased the contour takes time to complete. The
normalization factor can have a positive value below 0.9.
In this paper the normalization factor is set to 0.45 so that
even the minute change in the gesture is segmented
properly. The only condition is that the object for which
the contour has to be obtained should be inside the initial
contour. This method can also be obtained for overlapping
images, as shown in table I.
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I Final Segmentation
- J Final Segmentation
Fig.3. Initial contour
The A4, A, decide the uniformity in the foreground and
background respectively. In the proposed method they are
always equal. The value of the smoothening term can vary K o
from 0.1 to 0.9 according to the desired output. In the
proposed method the value of the smoothening term is
fixed to 0.2 to get the contour of the gestures. The energy
is minimized for all the iterations and the desired contour
is obtained. i —
Table I: Contour segmentation of the alphabets -
ALPHABET INPUT OUTPUT
A Final Segmentation
n M
B — . Final Segmentation
n “
C = Final Segmentation
O Final Segmentation
D Final Segmentation
-‘ P Final Segmentation
E %
Q Final Segmentation
F Final Segmentation
- R Final Segmentation
G Final Segmentation
u S Final Segmentation
| u
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T Final Segmentation
-
U ; Final Segmentation
“
V Final Segmentation
n
W Final Segmentation
n
X Final Segmentation
-
Y Final Segmentation
u
Z Final Segmentation
-

V. CONCLUSION

The Chan and Vese model identifies the contour for the
desired object by energy minimization. The input image
that shows the gesture is taken through the webcam, an
initial curve is drawn around the desired object,
considering the fact that it is in the middle of the frame,
and the energy minimization function is used to deform
the curve around the boundary of the object. The level set
formulation is used for easier computation. The final
output is obtained when the maximum numbers of
iterations are achieved or when the contour is formed for
the desired object. This method is one among the most
flexible and powerful one for contour detection. However,
there are certain limitations. They work well for
homogenous intensity because it is based on the fact that a
constant intensity is maintained. It is always based on the
initial contour. The computational cost is very high and
the time taken to complete the contour is also high.
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FUTURE WORK

The features will be identified to recognize every
alphabet. The neural network will be used to train and to
identify the output. The limitations of this algorithm will
be reduced to get a better output. This method will also be
implemented for video.
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