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Abstract: The human can interface with machine in more natural way using Gesture
recognition. A widely used and accepted standard for communication and interface is Sign
language. There are various types of systems and methods available for sign languages
recognition. Our approach is robust and efficient for static symbol recognition. The main
objective of this paper is to propose a method which is able to recognize hand gestures of 26
American Sign Language (ASL) for letter A- Z successfully and also it is able to perform the
classification on static images correctly. We proposed a novel method of pattern recognition
to recognize symbols of the ASL alphabet (A-Z) that have static gestures using Neural
Network.
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INTRODUCTION
Gestures are expressive, meaningful body motions. Gesture recognition is the process by which
gestures made by the user are made known to the system [1]. Gesture recognition is also
important for developing alternative human-computer interaction modalities [2]. It enables
human to interface with machine in a more natural way.
Gesture recognition techniques to make computers ‘see’ and interpret intelligently are
becoming increasingly popular. Our claim is that just as human beings interpret gestures made
in any frame of reference by automatically setting the coordinate system in the brain, so should
machines. This would enable the machine to better understand and interpret gestures,
somewhat like the human brain does [3].
The most structured sets of gestures belong to sign language. In sign language, each gesture
has an assigned meaning (or meanings). We will focus on American Sign Language (ASL). ASL is
the language of choice for most deaf people. The main purpose of invented ASL is to allow deaf
people communicate with normal people. ASL consists of approximately 6000 gestures of
common words with finger spelling which are use to communicate proper nouns. Finger
spelling can be performs by one hand and 26 gestures to communicate the 26 letters of the
alphabets.
There are various types of systems and methods available for sign languages recognition. Our
approach is robust and efficient for static symbol recognition and translation of ASL. We used
pattern recognition system to recognize hand gesture for ASL, because it is fast and simple
algorithms. Pattern recognition is the assignment of some sort of output value to a given input
value, according to some specific algorithm. Proposed Point pattern matching algorithm finds
the matching points between test and target images. By using this approach we can recognize
gestures having open as well as closed fingers more effectively.
Related Work
There have been several methods that attempted Sign recognition for various languages.
Specifically, [4] used finger tip detection. In [4] edge detection algorithm (Canny edge operator)
and boundary tracing are used. Hand gestures are recognized automatically using the data such
as the shape and the kinematics of the compressed arm trajectories [4]. The hand is detected
using attributes like its motion and the skin color [5]. Hand shape estimation under complex
backgrounds is done by adding the models having only the position and velocity of the hand [6].
The image of the hand gesture is captured and converted into feature vectors [7]. The hand
gesture input is taken with the help of a data glove and artificial neural networks are used to
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recognize the gesture. Hand gestures are represented in terms of hierarchies of multi scale
color images. In some systems more than one feature extraction methods and neural networks
are implemented to recognize the gestures made by hand.
Proposed Method
Human beings can easily recognize things or objects based on past learning experiences. But
what do computers do for recognition? This may be the motivation and purpose of the research
of pattern recognition. Pattern recognition is a process that taking in raw data and making an
action based on the category of the pattern. After analyzing the raw data based on a certain
purpose and method, we can do actions such as classification.
Here, Pattern recognition system is used to recognize hand gesture for ASL signs, because it is
fast and simple approach. Pattern recognition is the assignment of some sort of output value to
a given input value, according to some specific algorithm. An example of pattern recognition is
classification, which attempts to assign each input value to one of a given set of classes. It looks
for exact matches in the input with pre-existing patterns. Figure 1 shows how the pattern
recognition system works.

Figure1. Pattern Recognition System
As shown in figure 1, first we have to take an image from webcam or from database. These
images will go through a transformation approach called Transformation. This transformation
will convert an image into a feature vector, which will be then compared with other feature
vectors of a training set of hand gestures. For comparison we use Point Pattern Matching
Algorithm.
Our proposed system is developed by using neural network with point pattern matching
algorithm to perform hand gesture recognition of all 26 ASL signs.
Multilayer Perception Learning Network
Neural Network system is developed through learning rather than programming. This allows
programmer/analyst focus more on result rather than design the program. Neural Network is
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flexible in a changing environment. Neural Network pattern recognition is a powerful and
robust approach for harnessing the information in the data. Neural Network learns to recognize
patterns from the data set that presented to it.
The Multilayer Perceptron is an example of an artificial neural network that is used extensively
for the solution of a number of different problems, including pattern recognition.
We used Multilayer perceptron (MLP) classification algorithm for proposed work. Perceptron is
one of the Neural Network to ‘learns’ concept. The learning process consists of finding the
correct values for the weights between the input and output layer. Multilayer Perceptron is
used to train the network to perform pattern recognition. [12]
The basic MLP learning algorithm is outlined below:
1. Initialize the network, with all weights set to random numbers between -1 and +1.
2. Present the first training pattern, and obtain the output.
3. Compare the network output with the target output.
4. Propagate the error backwards.
5. Calculate the error, by taking the average difference between the target and the output
vector.
6. Repeat from 2 for each pattern in the training set to complete one epoch.
7. Shuffle the training set randomly. This is important so as to prevent the network being
influenced by the order of the data.
8. Repeat from step 2 for a set number of epochs, or until the error ceases to change.
The steps of Multilayer perceptron learning network for our proposed system are as follows:
1. Read the image file from Database.
2. Get the target Image from Database
3. Define the number of neurons of the Neural Network. The Perceptron neurons are set to
‘26’ because this value is optimal enough to perform the classification.
4. Initialize Pre-processing Layer. Before the input image (feature vector) move into network
learning layer, the input data have to go through this layer. This layer will transform decimal
values of the feature vector into binary matrix form.
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5. Initialize Learning Layer. At this layer, the pre-processed data will be ready to feed into the
learning network called Perceptron. This learning layer will train the network to perform the
recognition.
6. Train Perceptron (Training Network). At this stage, the pre-processed data are feed into
Perceptron layer. This layer contains the number of neurons where we define during 3rd
step. The feature vectors value are feed into network then multiplied with the neurons
(weight) and then summed up the total with the bias. After that, the summed values will
feed into function (hard-limiter). After go through the function, this will produce an output.
For this, point pattern matching algorithm is runs.
7. Plot Result. The output will compare with the Target vector and displays the result.
Point Pattern Matching Algorithm
Pattern recognition systems often require matching two sets of points in space. This is because
the analysed images are raster graphics or the extracted features are pixels subset of the
original image. For this point pattern matching algorithm is the best solution. Point pattern
matching algorithm provides a navel approach to achieve a matching of adequate quality in a
efficient and robust manner.
For hand gesture recognition of ASL sign, we used point pattern matching with SHIFT match
algorithm. The flowchart of proposed algorithm is as shown in following figure 2.

Figure 2. Flow Chart of Point Pattern Matching Algorithm
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The working of point pattern matching algorithm is as follows:
1. Take a test image
2. Initialize the distRatio = 0.65 and threshold= 0.035
3. Run the SHIFT match algorithm
4. Key point matching starts its execution by running the threshold. It gets the key point
matched between test and all 26 trained images. We get the validity ratio.
5. Check that we got more than one result or not.
6. If we get more than1 result then increment the SHIFT by 0.05 and threshold by 0.005 and
repeat the steps from 3 to 5.
7. If we get only one result then display the result.
Implementation Of Proposed Method
Testing Implementation for Neural Network
For implementing the neural network, we used supervised learning because this work is about
classification and pattern recognition. Supervised learning able to compare these hand gestures
with the correct/real target and ‘learns’ by the system itself.

Figure 3. Flowchart for Testing Implementation of Neural Network
Above figure 3 shows the steps for testing implementation of neural network using MLP
network. At second step, MPL calls the pattern matching algorithm to find the match and it
displays the result with matched sign.
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Implementation of Point Pattern Matching Algorithm
During the test implementation of neural network, perceptron network processes the point
pattern matching algorithm. First we have to take an input query image from database or from
webcam. Then point pattern matching algorithm start its execution to find the matching
between test and train images. After executing this algorithm it recognizes ASL input (query)
images by comparing it with the database images and outputs the equivalent ASCII
representation of it.
1) SHIFT Match Algorithm
During the test implementation, the point pattern matching algorithm is executed. In point
pattern matching algorithm, SHIFT match algorithm is executed for finding the matched
keypoints between two images.
In SHIFT match algorithm, image1 and image2 are taken as a two images to match. For our case
the first image is one of the database images and image2 is the input (query) image. distRatio is
the parameter of SHIFT algorithm. In the original implementation, this parameter is set as a
constant. For our algorithm's recursivity we made it a variable parameter and threshold is the
threshold value for the MK-RoD algorithm.
Here, for finding the shift keypoints of an image the function shift is called which finds the
keypoints with the combination of image, description and location of given image. These terms
are:


Image(im): the image array in double format



Descriptors (des): a K-by-128 matrix, where each row gives an invariant descriptor for one
of the K keypoints. The descriptor is a vector of 128 values normalized to unit length.



Locs (loc): K-by-4 matrix, in which each row has the 4 values for a keypoint location (row,
column, scale, orientation). The orientation is in the range [-PI, PI] radians.

Following figure 4 shows the flow chart of SHIFT match algorithm.
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Figure 4. SHIFT Match Algorithm Flow Chart
2) MK-RoD Algorithm
For finding the validity ratio MK-RoD algorithm is used. For example, figure 5 shows the two
images for finding the validity ratio.

(a)

(b)

Figure 5. Representation of (a) Trained Database Image (b) Test Input Image with Key points
C - Denotes the center points
D - Denotes the distance mask
T - Denotes the No. of test image to match
M -Denotes the No. of Matched Points 1, 2, 3 are the key points.
The procedure to find the Validity ratio of One Trained Database Image versus Test Input Image
is as follows
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1. dT1 = ∑ di1
i=1

M

2. dT2 = ∑ di2
i=1

3. Ratios 1= [d11/dT1 d21/dT1 d31/dT1]
4. Ratios 2= [d12/dT2 d22/dT2 d32/dT2]
5. Distance Mask= abs[Ratios 1- Ratios 2] < (Threshold Value)
6. Valid Points = sum(Distance Mask)
7. Validity Ratio= (No. of Valid Points) / (No. of Matched Points)
Once we got the validity ratio, mask the distances by taking the absolute which are below the
algorithm's threshold. This operation is done in order to determine the similar pattern of 'the
matched keypoints from the center of the matched keypoints'. The absolute of the difference
of the points which are below the given threshold are treated as valid matched keypoint.
CONCLUSION
Gesture is one of the most natural and expressive ways of communications between human
and computer in a real system. We naturally use various gestures to express our own intentions
in everyday life. At present, artificial neural networks are emerging as the technology of choice
for many applications, such as pattern recognition, gesture recognition, prediction, system
identification, and control.
Our method recognizes all the static symbols of American Sign Language successfully by using
neural network with point pattern matching algorithm. Point pattern matching algorithm based
on neural network provides the emerging approach for hand gesture recognition. This
algorithm can recognize gestures having open as well as closed fingers more effectively. So it
provides the simple and novel way to recognize the ASL signs.
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