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ABSTRACT: Sign language recognition is a topic of current research in Computer Science 

and Engineering field. This application will be a boost to the deaf and hard hearing people. 

They are not able to use the computers and other hand held devices as it is very difficult for 

them to interact with such devices. So, in this area a lot of research is going on to help them. 

In India, either no standard database is available to carry research in this area and or no 

systems are available for them. In the proposed research we will try to develop a system for 

hard hearing and physically challenged persons. Here we present an overview of current 

research dimension in national and international scenario. 

 

Keywords: Sign Language, Indian Sign Language (ISL), Pattern Recognition. 

 

1 INTRODUCTION 
 

Sign language (SL) [1] is a visual-gestural language used by deaf and hard-hearing people for 

communication purposes. They use three dimensional spaces and the hand movements (and 

other parts of the body) to convey meanings. It has its own vocabulary and syntax entirely 

different from spoken languages. 

 

Spoken languages use the oratory faculties to produce sounds mapped against specific words 

and grammatical combinations. The oratory elements are then received by the auditory 

faculties and processed accordingly. Sign language rather uses the visual faculties. Spoken 

language makes use of rules to produce comprehensive messages whereas sign language is 

also governed by a complex grammar. 

 

The Sign Language development is different for each country or sub-continent. The 

following table presents the development of sign languages of influencing countries/sub-

continent. The table below highlights the similarities and differences in their sign languages. 
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Table 1: Development of Sign Languages in different countries 

S. No. Country/Sub-Continent Sign Language Abbreviation  

1 United Kingdom British Sign Language BSL 

2 United States of America American Sign Language ASL 

3 Commonwealth of Australia Australian Sign Language Auslan 

4 Japan Japanese Sign Language  JSL 

5 People's Republic of China Chinese Sign Language CSL 

6 Middle-East Arabic Sign Language ArSL 

7 Republic of India Indian Sign Language ISL 

 

In what to follow we briefly present history and characteristics of sign language of the 

countries mentioned in the table.   

1.1 The British Sign Language 
BSL [2] have gone through many phases. The British history shows a community program 

conducted in sign language in 16th century. The 18th and 19th Centuries appear to have been 

a far more positive time in history for BSL. Almost all sign languages are derived from BSL. 

The following table shows progresses in BSL till today. 

 

Table 2: Development of BSL 

S. No. Period/Year Activity 

1 1720 Documentation of sign language finger alphabet by Daniel Defoe. 

This method of communicating alphabets is still in use today 

2 1755 The first public school for Deaf children was established by 

Charles-Michel de l'Épée. After his death, he became recognized 

as a 'Benefactor of Humanity'. 

3 1760 Thomas Braidwood established a school for the Deaf in 

Edinburgh. 

4 1783 Thomas Braidwood established the Braidwood Academy for the 

Deaf and Dumb in London. 

One of Thomas's graduates was Joseph Watson, who also went on 

to establish a well known school for the deaf. Joseph's most 

famous graduate was the inspirational John Lowe who was 

famous for being the first recorded Deaf Barrister. 

5 1860 onwards Oralism became popular in Deaf education and as such a number 

of oral only schools were established. 

Delegates at the Conference of Educators of the Deaf, voted to 

implement oralism as the sole method in schools. 

6 1974 British Sign Language becomes a language in its own right. Great 

attention and respect generated from society and Deaf people 

became better able and equipped to express themselves in the 

educational arena. 

7 2003 British Government recognized British Sign Language as a 

language in its own right. 

 

1.2 American Sign Language 
In 1880, the National Association of the Deaf (NAD) [3] was established by deaf leaders for 

the right of the American deaf community to use sign language. 

http://en.wikipedia.org/wiki/People%27s_Republic_of_China
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The NAD struggles to recognize the sign language from birth is a human right for every 

person, and that deaf infants and children should be given the opportunity to acquire and 

develop proficiency in ASL as early as possible. This position is also in line with the stance 

of the World Federation of the Deaf and the United Nations on human rights, including the 

recognition of sign languages. 

1.3 Australian Sign Language 
Auslan [4, 5] has evolved from the sign languages brought to Australia during the 19th 

century from Britain and Ireland. Auslan has been a dialect of BSL and these two sign 

languages are very closely related. The modern BSL and Auslan have both evolved from 

variants of BSL used in the early 1800s, particularly those forms of BSL associated with the 

large residential schools for the deaf of the time. The first known deaf person to introduce 

BSL to Australia was John Carmichael who moved to Australia in 1825 from England. 

Schools for the deaf were established in Australia in the mid 19th century. In 1860 Thomas 

Pattison, a deaf man educated in England Deaf and Dumb Institution has started the Sydney 

school. At the same time another deaf man, Frederick Rose who was educated at London 

founded the Melbourne school. Most of the schools for the deaf were residential and the 

majority of the students were boarders. 

 

Today Auslan seems to be undergoing a rapid change. The enormous expansion of sign 

language interpreter services, especially in the area of secondary and tertiary education and in 

the delivery of governmental, legal and medical services, has great demands on the language 

by both interpreters and deaf people. These developments have produced three main 

responses:  

(i) Attempts to standardize usage,  

(ii) The development of new signs to meet new needs,  

(iii) The borrowing of signs from other sign languages. 

1.4 The Japanese Sign Language 
Japanese Sign Language [6] is a family of complex visual-spatial languages used by deaf 

communities in Japan. There is no single standard JSL, although the Tokyo form has some 

hegemonic force since many of the TV broadcasts and meetings are sponsored by Tokyo 

Deaf groups. The national sign languages in Taiwan and Korea apparently have incorporated 

some JSL signs and forms from the colonial occupation of these countries by Japan prior to 

World War II.  

 

JSL appears to be a "younger" language form many other national sign languages. The first 

school for the deaf was established in Kyoto in 1878 and no evidence was found for sign 

language communities before that time. The current form of finger spelling was introduced in 

the early 20th century and is based on the finger spelling used in Spain, France, and the 

United States. Many older deaf did not know the finger spelling forms or numerals and most 

deaf born before the end of World War II did not attend school since it was only after the war 

that compulsory education for the Deaf was instituted.  

 

JSL is not standardized as ASL (ASL also has geographic and cultural/ethnic variation). 

Signs from the northern island are different from Tokyo signs; which are also different from 

some southern signs.  
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1.5 The Chinese Sign language 
An American missionary [7-11] established the first school for the deaf in China in 1887. 

Though an American established the first deaf school, it was an oral school but ASL did not 

have a strong influence on CSL. It started in 1950 making it a new language. It has many 

variations within Mainland China. The dialect used in Shanghai is the most prominent, but 

other dialects include: Hong Kong Sign Language (HKSL), Taiwan Sign Language, and 

Tibetan Sign Language. The Shanghai dialect is also signed in Malaysia and Taiwan. 

 

There is a growing awareness about deaf education and care in China. Some reports that 

China has 21 million people with hearing loss. For the majority of the last 50 years, CSL has 

been discouraged, even banned in most classrooms. Instead an oral-only policy has been 

pushed. The China Disabled People’s Federation runs nearly 1,500 pre-school known as 

“hearing rehabilitation centers” established since 1980. Less than 10% of the children who 

attend these schools are able to have an adequate grasp on the Chinese spoken language to 

enter formal Schools.  

 The local authorities now in Tianjin with the cooperation of UNICEF created new job 

opportunities to the deaf population. In 2001 the Tianjin school for the deaf adopted CSL as 

their main method of communication and made some effort to have deaf employees. The 

Tianjin Technical College for the Deaf, a partner in PEN-International at the Tianjin 

University of Technology, is the first technical college for deaf Chinese students. The college 

was established in 1991 and focuses on computer technology education, giving deaf 

Chinese students an opportunity to work outside of a factory. Now there are also schools for 

the deaf in Beijing, Nanjing, Shanghai, Chengdu, Kunming, Yantai, and Hong Kong. 

 

1.6 Arabic Sign Language 
There are a huge number of deaf people in the Arab world. At the same time, there is a 

considerable insufficiency in deaf education. One important deficiency here is the absence of 

institutions and materials for sign language education. 

 

Even before they are one year old, both deaf and hearing children are capable of creating 

language. Hearing children learn the spoken language of their families. They also learn from 

media: TV, radio, movies, and computer programs with voice. Deaf children, unless they are 

born to deaf parents, frequently lack role models from whom to learn sign language. This may 

result in delayed language acquisition. For many people who are Deaf, Arabic text is a second 

language. They also miss interactive educational programs which help them to learn ArSL.  

 

Many solutions were proposed to solve their problem. One of them is the use of sign language. 

It is their simplest way of communication with each other and the easiest to learn for any deaf 

(children or adults).  

 

1.7 Indian Sign Language 
Professionals in India believe in an acute shortage of special schools for deaf people. A very 

few schools use sign language as a medium of instruction. There is also a lack of proper and 

effective audio visual support in oral education in these schools. This results in inadequate 

communication and language skills in the majority of deaf children, impacting on poor 

literacy skills in the deaf community. The reality is that deaf schools mainly do not use ISL 

and nearly 5% of deaf people [12, 13, 16] attend deaf schools. The use of ISL is restricted 
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only to vocational programs and short term courses. ISL was partly influenced by BSL in the 

finger spelling system and some other signs, but most are unrelated to European sign system. 

 

There was no formal ISL until 1978. Banerjee [14] compared signs used in some schools for 

the deaf situated in West Bengal and part of Assam. His conclusion was that gestures used in 

each school were not the same. He believed that signing started in India in the 18th century 

but its use was strongly discouraged. Madan Vasishta [17] sent a questionnaire to the heads 

of more than hundred schools for the deaf in India in 1975. Almost all the respondents agreed 

that there was no ISL. But they also acknowledged that deaf children used some kind of 

gestures. A similar survey was conducted 20 years later, using questionnaires sent out to 

schools for the deaf. Some of the responses show the same misconceptions about sign 

language that signing is “based on spoken language”, or “based on English”, or “difficult to 

provide a sign for every spoken word”. Some statements showed that a more positive attitude 

towards manual communication, and here respondents talked about sign language, rather than 

gestures. Increasing awareness about the nature of sign languages is evidenced later on. 

2 PROBLEM DEFINITION 
Observing the advantages of works on Sign Language recognition of different countries in 

aiding the deaf people for communication in public places and accessing/communicating with 

latest gadgets like Telephone, Computers, etc, linguistic studies on Indian Sign Language 

started in 1978 in India. These works resulted in ISL and discovered that it is a language on 

its own with specific syntax, grammar, phonology and morphology. 

 

While significant progress has already been made in computer recognition of sign languages 

of other countries but a very limited work has been done in ISL computerization [19]. The 

sign language recognition produces sentences in machine readable form so it can be 

translated in a desired form using Machine Translation [MT] system and vice-versa. 

 

Most of the MT systems use one of the following three basic approaches.  

 Direct translation 

 Transfer-based Architecture 

 Interlingua-based Architecture 

 

In the proposed research work our sign recognition system will recognize sign language and 

translate into a form acceptable by a system based on interlingua-based architecture.  In turn 

this architecture would represent in an internationally acceptable form so that systems for 

other languages can be interfaced. 

3 OBJECTIVES 
 

The objective of this research is to develop a system for automatic recognition of ISL 

gestures and translate them into English Language Sentences using Interlingua-based 

Architecture. The performance of the system will be tested on the standard database for ISL. 

Till now, we have collected database of 500 numeral signs (50 persons, 10 signs per person) 

and 500 video signs of computer related words (25 signs, 20 signs per person).  We are trying 

to recognize the signs through SIFT and other neural network techniques.  We will present 

the result in our next paper. 
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4 STATUS OF RECENT RESEARCH AT NATIONAL LEVEL  
 

No Journal articles published on this subject however conference papers are reported in the 

literature. To have an idea of the status of recent research we present below a year wise 

summary of these papers.  

 

In 2010, Nandi A., et al [18] describes an approach for Indian Sign Language gestures 

recognition for Humanoid Robot Interaction (HRI). They proposed an approach for 

classification of ISL gestures which can be used for interaction between humanoid robot and 

human being. It involves different image processing techniques followed by a generic 

algorithm for feature extraction process. The classification technique was based on Euclidean 

distance metric. The concrete HRI system was used for initiation based learning mechanism. 

The Real time robotics simulation software, WEBOTS was adopted to simulate the classified 

ISL gestures. 

 

Suryapriya A. K., et al [19] in 2009 presented the design and development of a frame based 

approach for speech to sign language machine translation system in the domain of railways 

and banking. Their work aimed to utilize the capability of Artificial Intelligence for the 

improvement of communication means for physically challenged including deaf-mute people. 

Input to the system is the speech in the domain specified above and the output was a 3D 

virtual human character playing the signs for the uttered phrases. The system builds up 3D 

animation from pre-recorded motion capture data. Their work restricted to the spoken 

Malayalam. 

 

Dasgupta, T. and Basu, A. [20] in 2009 proposed a prototype for English-to-ISL machine 

translation system. They claimed that their system can be used to disseminate information to 

more than 1.5 million deaf people in India and considering a low literacy rate among the deaf 

population in India the system can also be used as an educational tool to learn ISL.  

 

Kar P. et al [21] in 2007 reported a cross-modal translation system from Hindi strings to ISL 

used in the domain of Indian Railways reservation counters. They named it as INGIT. It 

adopts a semantically mediated formulaic framework for Hindi to ISL mapping. Some 

representational and mapping issues concerning cross-modal translation were identified. They 

adopted the Construction Grammar approach for handling formulaic inputs in terms of a 

construction lexicon with single constituents as well as larger phrases, with direct semantic 

mappings at each level. Their results based on a small corpus collected at a railway counter, 

for which translations were validated from native ISL signers. The work builds upon a 

semantic module worked out for Hindi and ISL. 

 

Bhuyan M. K. and Ghosh D. [22] in 2006 described a gesture recognition system which can 

recognize wide classes of hand gesture in a vision based setup. Experimental results proposed 

by them demonstrated that the proposed recognition system can be used reliably in 

recognizing some signs of native ISL. 

5 STATUS OF RECENT RESEARCH AT INTERNATIONAL LEVEL  
 

The problem is in the domain of our country and hence the works already done is limited to 

national level. But very similar works has been carried out in other sign languages and are 
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widely accepted. Here we will discuss a few but very promising researches related to our 

work conducted internationally. 

 

Yang, H., Lee, S. [23] in 2010 worked on sign language recognition by two types of action; 

signs and finger-spellings. According to them signs are dynamic gestures discriminated by 

continuous hand motions and hand configurations, while finger-spellings are a combination 

of continuous hand configurations. Sign language spotting is the task of detection and 

recognition of signs and finger-spellings in a signed utterance. The internal structures of signs 

and finger-spellings differ significantly. It is difficult to spot signs and finger-spellings 

simultaneously. In their paper, a method for spotting signs and finger-spellings was proposed. 

It can distinguish signs, finger-spellings and non-sign patterns, and was robust to the various 

sizes, scales and rotations of the signer’s hand. They achieved this through a hierarchical 

framework consisting of three steps: (1) Candidate segments of signs and finger-spellings are 

discriminated using a two-layer Conditional Random Field (CRF). (2) Hand shapes of 

segmented signs and finger-spellings were verified using BoostMap embeddings. (3) The 

motions of finger-spellings were verified in order to distinguish those which had similar hand 

shapes and different hand motions. Experiments demonstrated by them that the proposed 

method can spot signs and finger-spellings from utterance data at rates of 83% and 78%, 

respectively. 

 

Karami A., et al [24] in 2010 presented a system for recognizing static gestures of alphabets 

in Persian sign language (PSL) using Wavelet transform and neural networks (NN). The 

required images for the selected alphabets were obtained using a digital camera. The color 

images were cropped, resized, and converted to grayscale images. Then, the discrete wavelet 

transform (DWT) was applied on the gray scale images, and some features were extracted. 

The extracted features were used to train a Multi-Layered Perceptron (MLP) neural network. 

Their recognition system did not use any gloves or visual marking systems. The system 

developed by them requires only the images of the bare hand for recognition. The system was 

implemented and tested using a data set of 640 samples of Persian sign images; 20 images for 

each sign. Experimental results show that their system was able to recognize 32 selected PSL 

alphabets with an average classification accuracy of 94.06%. 

 

Flasinski, M., Myslinski, S. [25] in 2010 proposed a method of recognition of hand postures 

of Polish Sign Language (PSL). The method described was based on a syntactic pattern 

recognition paradigm. A construction of algorithms for generating a structural (graph) 

description of hand postures that can be analyzed with the ETPL (k) graph grammar parsing 

model had been a main objective of the research. A structural description generated with 

these algorithms was unique and unambiguous that results in good discriminative properties 

of the method. 

 

Zhou, Y. and Chen, X. [26] proposed a method in 2010 that adapts the original model set to a 

specific signer with his/her small amount of training data. First, affinity propagation was used 

to extract the exemplars of signer independent hidden Markov models; then the adaptive 

training vocabulary can be automatically formed. Based on the collected sign gestures of the 

new vocabulary, the combination of maximum a posteriori and iterative vector field 

smoothing was utilized to generate signer-adapted models. Experimental results on six 

signers demonstrate that the proposed method can reduce the amount of the adaptation data 

and still can achieve high recognition performance. 
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Derpanis, K. G. et al [27] in 2009 presented an approach to recognizing human hand gestures 

from a monocular temporal sequence of images. Of concern was the representation and 

recognition of hand movements that were used in singlehanded American Sign Language 

(ASL). The approach exploits previous linguistic analysis of manual languages that 

decompose dynamic gestures into their static and dynamic components. The first level of 

decomposition was in terms of three sets of primitives, hand shape, location and movement. 

Further levels of decomposition involve the lexical and sentence levels. They proposed and 

subsequently demonstrated that given a monocular gesture sequence, kinematic features can 

be recovered from the apparent motion that provides distinctive signatures for 14 primitive 

movements of ASL. The approach has been implemented in software and evaluated on a 

database of 592 gesture sequences with an overall recognition rate of 86% for fully 

automated processing and 97% for manually initialized processing. 

 

AL-Rousan M., et al [28] in 2009 introduced the first automatic Arabic sign language (ArSL) 

recognition system based on hidden Markov models (HMMs). A large set of samples has 

been used to recognize 30 isolated words from the standard ArSL. The system operates in 

different modes including offline, online, signer-dependent, and signer-independent modes. 

Experimental results on using real ArSL data collected from deaf people demonstrated that 

the proposed system has high recognition rate for all modes. For signer-dependent case, the 

system obtained a word recognition rate of 98.13%, 96.74%, and 93.8%, on the training data 

in offline mode, on the test data in offline mode, and on the test data in online mode 

respectively. On the other hand, for signer-independent case the system obtains a word 

recognition rate of 94.2% and 90.6% for offline and online modes respectively. The system 

did not rely on the use of data gloves or other means as input devices, and it allows the deaf 

signers to perform gestures freely and naturally. 

 

Kong, W. W. and Ranganath, S. [29] in 2007 presented effective and robust algorithms to 

recognize isolated signs in Signing Exact English (SEE). The sign-level recognition scheme 

comprised of classifiers for hand shape, hand movement and hand location. The SEE gesture 

data were acquired using Cyber Glove and magnetic trackers. A linear decision tree with 

Fisher’s linear discriminant (FLD) was used to classify 27 SEE hand shapes. Hand movement 

trajectory was classified using vector quantization principal component analysis (VQPCA). 

Both periodic and non-periodic SEE sign gestures were recognized from isolated 3-D hand 

trajectories. Experiments yielded average hand shape recognition accuracy of 96.1% on 

“unseen” signers. The average trajectory recognition rate with VQPCA for non-periodic and 

periodic gestures was 97.3% and 97.0%, respectively. These classifiers were combined with a 

hand location classifier for sign-level recognition, yielding an accuracy of 86.8% on a 28 sign 

SEE vocabulary. 

 

Holden, E et al [30] in 2005 presented an automatic Australian sign language (Auslan) 

recognition system, which tracks multiple target objects (the face and hands) throughout an 

image sequence and extracts features for the recognition of sign phrases. Tracking was 

performed using correspondences of simple geometrical features between the target objects 

within the current and the previous frames. In signing, the face and a hand of a signer often 

overlap, thus the system needs to segment these for the purpose of feature extraction. The 

proposed system deals with the occlusion of the face and a hand by detecting the contour of 

the foreground moving object using a combination of motion cues and the snake algorithm. 

To represent signs, features that are invariant to scaling, 2D rotations and signing speed were 

used for recognition. The features represented the relative geometrical positioning and shapes 

of the target objects, as well as their directions of motion. These were used to recognize 
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Auslan phrases using Hidden Markov Models. Experiments were conducted using 163 test 

sign phrases with varying grammatical formations. Using a known grammar, the system 

achieved over 97% recognition rate on a sentence level and 99% success rate at a word level.  

 

6 DETAILED METHODOLOGY 
 

Automatic recognition of a sign language will track three target objects, the face and the two 

hands, and the extraction of features which will be classified. Tracking is a difficult task since 

the face and hands are of the same color and frequently overlap from a viewing point or 

touch. Thus the identification and the segmentation of occluded objects are necessary for the 

purpose of feature extraction. Features specify signs using the global representation that deals 

with motion trajectories and coarse shapes of the hands, or the local representation that deals 

with the characteristics of the fine hand shapes. These features will then to be classified as 

signs in the recognition process. The signs in the vocabulary will be modeled through training 

within the selected feature space, and used for classification. 

 

Methodologies to be used in the research work can be divided into the following phases: 

6.1 Data collection 
The Indian sign data required in this research are to be collected from different deaf schools 

situated in India. As described by Zeshan et al [12] standardized Indian sign gestures in the 

form of image and video can be obtained from Ali Yavar Jung National Institute for Hearing 

Handicapped (AYJNIHH). 

6.2 Critical review of data 
The collected data are to be reviewed critically to form a standard database.  The review 

process is progress. 

6.3 Pattern recognition 
Pattern recognition stems from the need for automated machine recognition of objects, 

signals or images, or the need for automated decision-making based on a given set of 

parameters. Despite over half a century of productive research, pattern recognition continues 

to be an active area of research because of many unsolved fundamental theoretical problems 

as well as a rapidly increasing number of applications that can benefit from pattern 

recognition. The following table represents various methods used in pattern recognition that 

we will use in our research work. 

 

Table 3: Various Pattern Recognition methods 

Method Meaning 

Template matching 

 

The pattern to be recognized is matched against a 

stored template while taking into account all allowable 

pose (translation and rotation) and scale changes. 

Statistical method Focuses on the statistical properties of the patterns 

(i.e., probability densities). 

Structural method Describe complicated objects in terms of simple 

primitives and structural relationships.  

Syntactic method Decisions consist of logical rules or grammars. 

Artificial Neural Networks Inspired by biological neural network models.  
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6.4 Feature extraction 
Feature extraction is an essential pre-processing step to pattern recognition and machine 

learning problems. It is often decomposed into feature construction and feature selection. 

Most likely methods may be used in the research are: 

o Statistical Features 

o Structural Features 

o Hybrid Features 

6.5 Classification 
In this module some of the classifications of systems will be briefly executed and the most 

important properties of these systems are to be explored. Understanding these basic 

differences between systems, and their properties, will be a fundamental concept used in 

gesture recognition.  

6.6 Testing of data 
The standard data are to be used in sign language recognition. The result of various 

recognition techniques are then to be compared to find out the better among them. 

6.7 Industry grade software to be developed 
A software system for recognizing Indian Sign Language is to be developed so that the deaf 

community in India can use it for communicating with different gadgets. For the purpose the 

software as well as interfaces to different gadgets and other sign languages are to be 

developed. We will also try to integrate it with mobile phones and other hand held devices 

where the system will be helpful at any public place. 

7 EXPECTED OUTCOMES 
 

The following are expected outcomes of the proposed research: 

 

 Standard database for ISL gestures 

 A computer based system for ISL recognition and translation 

 Patent on our database 

 Patent on our system 
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