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Abstract— Gestures are expressive, meaningful body 

motions, i.e., physical movements of the fingers, hands, arms, 

head, face or body with the intent to convey information or 

interact with the environment. Gesture recognition is helpful 

for establishing interaction between human and computer. 

Sign language is a system of communication using visual 

gestures and signs, as used by deaf and dumb people. Sign 

Language is visual gesture language. Sign language helps the 

deaf and dumb people to communicate with each other. 

People usually used their hands and arms to convey their 

messages to others. However, various methods for gesture 

recognition such as HMM (Hidden Markov Model), ANN 

(Artificial neural network), classification, pattern matching 

and recognition, HOG (Histogram of Oriented Gradients), 

SIFT (Scale Invariant Feature Transform) etc are used. 

Applications of gesture recognition are human computer 

interaction, robotics, sign language recognition, etc. In this 

paper, study of various methods, its applications, advantages 

and disadvantages of the gesture recognition is analyzed. 

Key words: Hidden Markov Model (HMM), artificial neural 

network (ANN), K-Nearest Neighbor classifier, Scale 

Invariant Feature Transform (SIFT) 

I. INTRODUCTION 

Sign Language (SL) is the natural way of communication of 

hearing and/or speech -impaired people. A sign is a 

movement of one or both hands, accompanied with facial 

expression, which corresponds to a specific meaning [1]. Sign 

language has vast expressions. Sign language translator 

should be able to translate alphabets (A-Z) and numbers (0-

9) [11]. Sign Language is visual gesture language. Sign 

language helps the deaf and dumb people to communicate 

with each other [12]. People usually used their hands and 

arms to convey their messages to others. Sign language is 

used by the deaf and dumb people as their mother tongue. 

Sign Language helps to bridge the gap between hearing-

impaired people and hearing people [5]. Sign Language 

consists of set of predefined gestures where each gesture has 

a specific meaning. From last several years, there has been an 

increased interest among the researcher in the field of sign 

language recognition; moreover, hand gesture recognition 

becomes a challenging task for understanding the sign 

language [6]. A new vision based technology is used for 

recognizing and translating continuous sign language to text. 

Moreover, in vision based approach task is divided mainly in 

two parts: Feature extraction and Recognizer [2]. Computer 

based recognition system can act as a translator by capturing 

the sign, processing it, recognizing that sign and presenting 

the output as a text [1]. Hand gesture recognition becomes a 

challenging task, for understanding the sign language. To 

introduce means of interaction from human -human to human 

- computer interaction is the challenging task [2]. An Indian 

Sign Language and sign language standard used by other 

nations has a clear grammatical and structural difference 

between them. Different hand gestures for all 26 characters 

of English language as defined by Indian Sign Language 

standards are shown in Figure 1. [7] 

 
Fig. 1: Representation of English alphabets defined in the 

Indian Sign Language [7] 

The Indian Sign Language alphabets are both single-

handed and double-handed other than the American Sign 

Language and the Chinese Sign language [3]. Various 

methods used are HMM (Hidden Markov Model), ANN 

(artificial neural network), classification, pattern matching 

and recognition, HOG (Histogram of Oriented Gradients), 

SIFT (Scale Invariant Feature Transform) etc [3]. For robust 

result two feature extraction methods are combined and used. 

Section II shows the techniques in Indian Sign 

Language recognition system. Section III shows the 

Histograms of Oriented Gradients Descriptor. Section IV 

shows Scale Invariant Feature Transform Descriptor Section 

V shows Feature fusion using K- Nearest Correlated 

Neighbor Algorithm Section VI represents Conclusion and 

future work. 

II. TECHNIQUES FOR INDIAN SIGN LANGUAGE 

This section discusses the approaches that have previously 

been used for hand gesture recognition of the Indian and other 

sign language standards. To recognize hand postures, Rekha 

et al made use of Wavelet Packet Decomposition and 

Principal Curvature Based Region Detectors [1]. The overall 

accuracy of the system was 93.1 %. To recognize hand 

gestures these hand postures were later trained using SVM 

classifier.  

With the help of hand oriented video abstraction 

technique dynamic and static gestures of the ISL were 

recognized given by Bhuyan and Bora [2]. The paper 

classified gestures in three different states on the basis of 

shape, trajectory and motion of the human hand. For better 

results a combination of these features is yielded. The 

experiment did not include alphabets but only signs and 

differentiated them on the basis of their gesture type. 

In order to recognize gestures from ISL, Agarwal et 

al. made use of feature fusion algorithm [3]. Geometric 

Features along with HOG and Scale Invariant Feature 

Transform (SIFT) features were combined together to 
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achieve an accuracy of 93% with the help of a multiclass 

Support Vector Machine.  

The segmented image was then classified using 

polynomial networks and K- nearest neighbors. Deora and 

Nikesh have used red and blue gloves for simplifying hand 

segmentation [4].  

In [1], Bhuyan et al propose a vision based technique 

for recognition of static and dynamic hand gestures on the 

basis of shape, trajectory and motion of the hand. The frames 

are segmented into object planes keeping the hand as the 

video object for the purpose of abstracting the video.  

Rekha et al in [2] has given another method for 

recognition of static and dynamic gestures was given by. 

Using SVM algorithm this model makes use of Principal 

Curvature Based Region and Wavelet Packet Decomposition 

and classifies gestures. The accuracy obtained from this 

technique is 91.2% for static gestures and 86.3% for dynamic 

gestures.  

Adithya et al in [3] has given a method for 

recognizing finger spellings of the gestures in the Indian Sign 

Language, makes use of Artificial Neural Networks and 

Fourier Descriptors as shape descriptors. The results show an 

accuracy of 91.11%.  

Using Zernike moments and minimum Euclidean 

distance classifier, Khurana et al[4] were able to recognize 19 

of these gestures with an accuracy of 97.22%. 

Byung - woo min et al [6], presented the visual 

recognition of static gesture or dynamic gesture, in which 

recognized hand gestures obtained from the visual images on 

a 2D image plane, without any external devices. Gestures 

were spotted by a task specific state transition based on 

natural human articulation. Static gestures were recognized 

using image moments of hand posture, while dynamic 

gestures were recognized by analyzing their moving 

trajectories on the Hidden Markov Models (HMMs) [2]. 

  A method had been developed by T. Shanableh [3] 

for recognizing isolated Arabic sign language gestures in a 

user independent mode. In this method the signers wore 

gloves to simplify the process of segmenting out the hands of 

the signer via color segmentation. By two different 

classification techniques; namely, K-NN and polynomial 

networks the effectiveness of the proposed user-independent 

feature extraction scheme was assessed.  

The algorithm that has been proposed recognizes the 

gestures of the Indian Sign Language from static images. 

How a test image is first categorized into a single or double-

handed gesture followed by its classification using a fusion of 

SIFT and HOG descriptors via K-Nearest Correlated 

Neighbors are demonstrated [8]. 

A. Categorization as Single-Handed or Double-Handed: 

The cost of computation is lowered by sub categorizing the 

gestures into single- handed or double- handed. Compare to 

the complete set of characters in Indian Sign Language the 

efficiency of the algorithm is increased by categorizing them 

into subgroups [8]. It only classifies approximately half the 

number of classes when a text image is categorized. On a 

binary conversion of training set of images, sub – 

categorization is carried out using implementation of HOG – 

SVM classifier. By the employment of RGB threshold, the 

images are converted from a colored to a binary format. The 

images are extracted for their HOG features after removal of 

noise, morphology in the form and closing is adopted [8]. To 

separate single-handed gestures from the double-handed 

gesture these features when fed to a standard Support Vector 

Machine (SVM). 

B. Feature Extraction: 

An equal set of functions are performed on both the sets for 

the recognition of gestures, two sub categories are created. 

For both single-handed and double-handed gestures, 

Histogram of Oriented Gradients (HOG) and Scale Invariant 

Feature Transform (SIFT) descriptors are extracted [8]. The 

training dataset used here is of 20 images each for every 

gesture in the sign language. 

III. HISTOGRAM OF ORIENTED GRADIENTS (HOG)  

For Pedestrian detection which was first given by Dalal and 

Triggs, which use a descriptor for detection of an object in an 

image and even its shape or color. To depict intensity 

distributions or to detect local edges in certain areas of 

interest in an image, uses histograms feature. This is done by 

dividing the image into smaller units called cells and 

constructing single dimensional histograms for the edge 

orientations of pixels in each cell [8]. In order to attain 

inconsistency from varying magnitudes of illumination, these 

local histograms are normalized for a group of cells which is 

referred to as a block.  For image descriptors these blocks of 

normalized histograms are used [8]. Figure1.Demonstrates a 

sample for the HOG descriptors of an image from the training 

set. 

 
Fig.  2: Sample for HOG descriptor[8] 

IV. SCALE INVARIANT FEATURE TRANSFORM (SIFT) 

This set of descriptors defined for an image is invariant to 

varying illumination as well as rotation and scaling. Here four 

stages are considered for the SIFT features of an image. As 

feature detector and a descriptor, SIFT can be used. First, an 

image is located for a scale-space [8]. When a set of 

Difference of Gaussian (DoG) filters are applied all over the 

image, the locations in this scale-space which represent the 

local maxima or minima is obtained. This is followed by 

filtering of key points by elimination of those with low 

contrast by setting a threshold for the value of the DoG 

function and those with poorly defined edges by setting a 

threshold for the ratio of principle curvature [8]. Similar to 

the HOG descriptor, histograms representing gradient 

orientations are constructed for each point. For each key point 

that is computed from its neighborhood using a Gaussian 

window, they are weighted with respect to a magnitude value. 

These values for orientation and magnitude are then 

accumulated for 4x4 sub-sections of the 16x16 key points. 

Thus, for all the detected key points a feature vector 

comprising of 128 features is generated. SIFT has been used 
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only as a feature descriptor. All training and test images were 

divided into 5 parts and a total of 640 SIFT features were 

calculated for each image. Figure2. Demonstrates a sample 

for the SIFT descriptors of an image from the training set [8]. 

 
Fig. 3: Sample for HOG descriptor[8] 

V. FEATURE FUSION USING K-NEAREST CORRELATED 

NEIGHBOR ALGORITHM 

As the use of individual features seemed to perform less 

efficiently with the standard classifiers, for both training and 

test images to a classifier for recognition a model was 

designed that passes a combined set of HOG and SIFT 

descriptors [8]. First, for single-handed and double-handed 

features matrices of HOG and SIFT features for training 

images are constructed separately. By the use of HOG-SVM 

classifier the test image has already been categorized into 

single-handed or double-handed. With all the other HOG and 

SIFT features of the training data set the Correlation of the 

SIFT and HOG features for the test image are calculated [8]. 

This leads to dimensionality reduction for both features 

having feature vectors of different dimensions. The 

correlation matrix gives a measure of similarity between the 

test image and all other images in the training dataset [8]. Two 

images having high correlation have a correlation coefficient 

close to 1. Therefore, comprising of correlations between the 

test image and all other training images for a single feature 

with the input instance as 1, KNN algorithm is applied on the 

correlation matrix [8]. The idea can be applied on multiple 

features where correlation matrices computed for both HOG 

and SIFT features are passed to a KNN classification function 

with the value (1, 1) [8]. Moreover, a standard classification 

technique that classifies an element as a member of the class 

whose elements are maximized in number, K- Nearest 

Neighbor classifier is used. A number of k elements nearest 

to the test element are considered for the classification. A 

single closest element is considered, when a value k=1 is 

passed to the classifier. As a member of the class of this 

closest element, the test element is classified [8]. 

VI. CONCLUSION AND FUTUREWORK 

The proposed technique seeks to correctly classify the Indian 

Sign Language gestures from static images by first 

categorizing them into single-handed or double-handed and 

then using a fusion of HOG and SIFT descriptors for a 

classification algorithm. Indian sign language is robust again 

similar posture in different light condition and background. 

However Indian sign language is more effective and friendly 

for human computer interaction. The technique used gives 

significant accuracy for recognition of gestures. Moreover, 

for future development model that recognize dynamic gesture 

will be implemented, feature fusion alignment in videos can 

be implemented, and for other forms of gestures, such as 

mimics, expression and finger spelling, the work can be 

extended. Another upgradation would be to modify the model 

to work for RGBD images extracted using Kinnect Sensors. 
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