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Abstract: Sign language is means of communication. Some of them are not ever learn to sign language. 

This increases the isolation of deaf people and they may be confined in many of their express to 

communicate only with other deaf people. Preprocessing, feature extraction and classification are three 

issues in sign language recognition system. This work presents a method to improve the sign language 

recognition rate using Hough transform, Wavelet Transform artificial neural network. Hough transform 
and Wavelet Transform   are applied to obtain features. Feed Forward Network trained by back 

propagation algorithm are developed to recognize sign images. Experimental results how that effectiveness 

of the proposed approach for sign language recognition with good recognition accuracy. 

Keywords: Sign Language Recognition, ANN, Hand Gesture Recognition, Image segmentation, Support 

vector machine, Hidden Markov models

 

1. INTRODUCTION 

Recent developments in sensor technology, including the developments in the camera hardware 

and commercialization of web cameras, drive the research in Human-Computer Interaction  to 
equip machines with means of communication that are naturally used between humans, such as 

speech and gestures. In research on using the speech modality to communicate with computers is 

more mature, studies on using the gesture modality is new technology. Signers are used in human 
communication and they form the basis of sign languages, the natural media of hearing-impaired 

communication. Signers are use aspect of human communication and they form the basis of sign 

languages, the natural media of hearing-impaired communication. Sign languages, like the spoken 

languages, emerge and evolve naturally within hearing-impaired communities. In each country or 
region, wherever hearing-impaired communities exist, sign languages develop, independently 

from the spoken language of the region. Every sign language has its own grammar and rules, with 

a common property that they are all visually perceived. 

2. IMPORTANCE OF SIGN LANGUAGE 

Sign language is the main mode of communication of hearing impaired people. It's fast and 

expressive way of communication. It’s being a combining of hand shapes, movement of the 
hands, arms and body. It explore a full of facial expressions to full illustrate the speaker's 

thoughts. This language be used by communicating with hearing impairment of difficulty and 

wherever there is a community of people suffering from deafness, sign language develops. With 
complex spatial grammars, sign language is very different from the grammar use in spoken 

language, with hundreds of sign languages being in use across the world. Some sign languages 

have been granted legal recognition, and numbers of other forms of sign language have no status 

whatever. 
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3. SIGN LANGUAGE LINGUISTICS 

Sign language to be a rich, complex language despite the widespread misconception they are not 

true languages. They are classified as sign languages have every linguistic component that is 

required as true languages. It’s not mime, as is the misconception, but it will be considered to be 
conventional and arbitrary. It is more steps process and widespread in sign language as opposed to 

spoken ones, and they not have a visual rendition of an oral language. Its own complex grammar 

and can be used in discussions involving any type of subject. It encompasses the organization of 

elementary, meaningless units into a meaningful semantic unit. Sign languages comprise their 
Hand shape, Orientation, Location, Movement and Expression. They involved in deaf sign 

languages includes the extensive use of classifiers, a large degree of inflection and a topic-

comment syntax. Unique linguistic features are emerging from sign languages ability to convey 
meaning in varying sectors of the visual field. 

4. CLASSIFICATION  OF  SIGN  LANGUAGES 

The fact of sign languages are born with deaf communities like as normal person languages, they 
are different from the common person languages and feature it’s a apart from their common 

structure of language at their circle. Signed language is the term to their environment, and better 

to know their optional for spoken language, that signed modes of spoken languages. And then, 
they belong own language like signed to communicate to public people spoken languages. For 

example most of sign signal language encoding of English to correspond with this. Due to lack of 

linguistic research, examine their genetic comparable between sign languages to public 
knowledge. Sign language play vital role to them via migration or deaf schools. 

5. SIGN LANGUAGE IN HEARING COMMUNITIES 

With group of a people in public languages, to elaborate the systematic their own efficient have 
been developed in their environment where they want to speak is not deemed practical or 

permitted, for example in religious communities, media environment, scuba diving, cricket, 

shooting, business exchange or in a entertainment game such as Charades. Many sports such as 
hockey and handball use sign language to convey their game trick to team mates or other staff. 

Recently, there has been developing them as by teach of sign language to disable to speak persons 

to learn, how to improve their effort to encourage their person to communicate effectively with 

signed languages long before they are capable of speech.  

This is referred to as Baby Sign. Next to use sign language with a large number of non-deaf 

children with other causes of speech disability or delay for the obvious benefit of effective 

communication without having their speech. now onwards they use sign language it will be use 
full to them in to universal language where people can communicate with foreign speaking people 

effectively. 

6. SIGN LANGUAGE RECOGNITION 

Automatic speech recognition (ASR) is converting to a noise (sound) into sequence of editable 

formats (text). in that they have high a liability of the noise signal, speech recognition is known to 

be a though problem. Familiar decisions are in speech recognition are interdependent, as word and 
speech boundaries are not visible in the noise, and the talking rate varies. Therefore, decisions 

cannot be create independently but have to be made within a certain text, leading to recognize a 

whole stanza rather than single words.  

7. AUTOMATIC SIGN LANGUAGE RECOGNITION 

Sign languages are the most complex and birth form of languages could be dated back to as early 

of ancient civilization. It has started for emergency to convey their message. Since sign language 
has introduced and been adopted as an integral part of our daily communication process. Now, 

sign languages are being used practical to international sign for deaf and dumb, in the daily carrier 

and also at living places. It enhances with spoken language and helps to express their thoughts 
and feelings effectively. 

Improving this application for disable speech people is very important, and also not able to read 

or write a normal communicating language. Commonly translation systems would make it 
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possible to communicate with deaf people. Compared to spoken, signed signals are efficient in 

their environments, probably where normal commands would be disturbing, as well as for 
expressing their information and relationships. The common solution to the sign language 

problem involves preprocessing, feature development and analyses/understand using classifiers. 

 

 

 

 

 

 

 

 

 

 

Table 1.  

Methods Description 

Artificial Neural Network (ANN), Arabic Sign 

Language Recognition (ASLR). Graph Matching, 

Graph Isomorphism and Sub-Graph Isomorphism 

[27] 

The recognition percentage is 90.5% for test set. 

Self-organizing maps, Markov chains and Hidden 

Markov Models,image segmentation [12] 

 The architecture of the system is more  robust and 

adaptive which uses SOM at the decoding stage  

ASL, ASL recognition, ASL using ANN [34] The system is able to recognize selected ASL signs 

with the accuracy of 92.33% 

Skin color segmentation and Artificial Neural 

Network [23] 

Experimental results show that the average 

recognition rate is 92.85%. 

Multiple instance learning density matrix 

algorithm [8] 

To evaluate the performance of the automatic sign 

extraction, hand posture classification, and 

spatiotemporal gesture spotting systems 

SLR using Hidden Markov Models, 

SLR using hidden markov models [24] 

Introduction of Point of Interest (POI) and track 

point provides novelty and reduces the storage 

memory requirement 

 

Arabic Sign Language (ArSL) recognition, 
Hidden Markov Models, Sign Language 

Recognition [20] 

The experimental results show that an accuracy of 

more than 95% can be achieved with a large 
database of 300 signs. 

 

Indian Sign Language (ISL), Maximum 

Curvature Points (MCPs), Gesture recognition, 

BSpline [11] 

. 

The system is suitable for complex ISL static signs. 

The experimental results show that the system is 

sufficient to claim a "working system" for native 
Indian sign language alphabet & numeral 

recognition 

Indian sign language, fuzzy inference system, System achieves  a recognition rate of 96% with 10 
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wavelet transform [16] different signer videos for 80 signs 

Two-Dimensional Discrete Cosine Transform 

(2D-DCT) for image compression and the Self-

Organizing Map (SOM) Neural Network [9] 
The experimental results show that the system is 

sufficient to claim a "working system" for native 

Indian sign language alphabet & numeral 

recognition. 

Arabic sign language; skin color segmentation; 

gesture recognition; face detection; correlation 
coefficients [22] 

to encode the gesture and to differentiate between 

20 different Arabic gestures collected from eight 
different signers, with an average recognition rate of 

85.67%. 

Sign Language Recognition, Artificial Neural 

Networks, Image Processing. [19] 

 The accuracy of the system could be also increased 

if a more robust skin detection algorithm will be 

used. 

Artificial reality, gesture recognition, 

sign language, and neural networks.[6] 

Improvements such as augmented and filtered data 

work are much effective. 

Human Communication Interaction (HCI), 

Mouse replacement, American Sign Language, 

Artificial Neural Network, Gesture modeling [17] 

The system  will aid in the interaction between 

human and computer through the use of hand 

gestures as a control commands 

Hand Gesture Recognition; Skin Filtering; 

Human Computer Interaction; Euclidean 

Distance (E.D.); Eigen value; Eigen vector.[15] 

Improves the recognition rate compared to the 

previous works and achieved a success rate of 97%. 

ASL character Hand gestures, Filtering Image, 

Edge Detection, and Image matching [28] 

This System is to understand the  human sign 

language and also user friendly human computer 

interfaces (HCI) 

Sign language; Hand gesture; Computer vision; 

Human computer interaction. [29] 

Physically impaired people’s language identified by 

the  hand gesture recognition system, which is also 

used to build an efficient human computer 
interaction system.  

Gesture recognition, sign, boundary shape,cross 

section, skin color.[31] 

  low computational cost features for identification, 

and the system is easy to install and can execute in 

real-time. 

8. CONCLUSION 

Recognizing  sign language is  quite  a  challenging task,  since sign language is a complex 
structure and we  have to find the unique set of attributes to be  able to determine whether a 

structure is a sign of  a particular person or not. In this paper, ANN-based sign language 

recognition system models have been studied and compared. 

REFERENCES 

[1] Assan. M. and Grobel. K(1998) “Video-based sign language recognition using  hidden 

Markov models,” in Proc. Int. Gesture Workshop Gesture Sign Lang. Human-Compute. 
Interaction, London, U.K.,  pp. 97–109. 

[2] Bauer.B and Kraiss K.-F. ,( 2002,)“Towards an automatic sign language recognition  system 

using subunits,” in Proc. Revised Papers Int. Gesture Workshop Gesture Sign Lang. Human-

Comput. Interaction GW, London, U.Kpp. 64–75. 
[3] Buehle.pr.P, Zisserman.A, and  Everingham.M,(Jun 2009,) “Learning sign language by 

watching TV (using weakly aligned subtitles),” in Proc. IEEE Comput. Soc. Conf. CVPR 

Workshops, pp. 2961–2968. 
[4] Cooper.H and Bowden.R, “Learning signs from subtitles(2009,): A weakly  supervised 

approach to sign language recognition,” in Proc. IEEE Conf.CVPR, pp. 2568–2574. 



Survey Development of Artificial Neural Networks Based Sign Language Recognition System 

 

International Journal of Innovative Research in Electronics and Communications (IJIREC)     Page 5 

[5] Comaniciu.D,  Ramesh.V, and Meer.P, (2000)“Real-time tracking of nonrigid objects using 

mean shift,” in Proc. IEEE Conf. Comput. Vis. Pattern Recog., vol. 2, pp. 142–149. 
[6] Corneliu Lungociu, (2011),” Real sign language recognition using Artificial Neural 

networks”  Studia Univ Babes_{Bolyai,informatica}, Volume LVI, Number 4 

[7] Castrillon-Santana L. A.-C. M.,Deniz-Suarez.O, and J. Lorenzo-Navarro, 
(2008)“Performance evaluation of public domain HAAR detectors for face and facial feature 

detection,” in Proc. VISAPP, , pp. 179–187. 

[8] Daniel Kelly, John Mc Donald, (2011)“Weakly Supervised Training of a Sign Language 
Recognition System Using Multiple Instance “. 

[9] Deepika Tewari, Sanjay Kumar Srivastava (2012)“A Visual Recognition of Static Hand    

Gestures in Indian Sign Language based on Kohonen Self- Organizing Map Algorithm” . 

[10] Daniel Kelly, John Mc Donald ,(2011)“Weakly Supervised Training of a Sign       Language 
Recognition System Using Multiple Instance”. 

[11]  Geetha M, Manjusha U C ,( 2012)“A  Vision  Based  Recognition  of  Indian Sign Language   

Alphabets and  Numerals  Using  B-Spline  Approximation” . 
[12] George Caridakis, Olga Diamanti, Kostas Karpouzis, Petros Maragos, (2008)“Automatic 

Sign Language Recognition: vision based feature extraction and probabilistic recognition 

scheme from multiple cues”. 
[13]  Gao.W,  Fang.G,  Zhao.D, and Chen.Y, (May 2004)“Transition movement models for large 

vocabulary continuous sign language recognition,” in Proc. IEEE FG, , pp. 553–558. 

[14] Hu M.-K., “Visual pattern recognition by moment invariants,” IEEE Trans. Inf. Theory, vol. 

IT-8, no. 2, pp. 179–187. 
[15] Joyeeta Singha,  Karen Das,( 2013),  “Indian Sign Language Recognition Using Eigen Value 

Weighted Euclidean Distance Based Classification Technique” , . (IJACSA) International 

Journal of Advanced Computer Science and Applications, Vol. 4, No. 2. 
[16]  Kishore P. V. V.  and P. Rajesh Kumar, (2012)“A Video Based Indian Sign Language 

Recognition System (INSLR) Using Wavelet Transform and Fuzzy Logic”  

[17] Kouichi Murakami and Hitomi Taguchi,211,” Gesture Recognition using Recurrent Neural 

Networks” Human Interface Laboratory,Fujitsu Laboratories LTD. Kawasaki1015, 
Kamikodanaka, Nakahara-ku,Kawasaki, 211, Japan. 

[18] Liddell.S. K. and Johnson R. E., (1989.),“American Sign Language: The phonological base,” 

Sign Lang. Stud., vol. 64, no. 6, pp. 195–278. 
[19] Mohamed S. Abdalla & Elsayed E. Hemayed,( 2013), Dynamic Hand Gesture Recognition 

of Arabic Sign Language using Hand Motion Trajectory Features. 

[20]  Mohandes.M,  Deriche. M, Johar,   Ilyas. S.( 2011),” A signer-independent Arabic Sign 
Language recognition system using face detection, geometric features, and a Hidden  

Markov Model”, 

[21] Nayak.S, Sarkar.S, and Loeding.B., (2009,),“Automated extraction of signs from  continuous 

sign language sentences using iterated conditional modes,” in Proc. CVPR, pp. 2583–2590 
[22] Ong.S. C. W.  and  Ranganath. S, (Jun. 2005.19.),“Automatic sign language analysis: A 

survey and the future beyond lexical meaning,” IEEE Trans. Pattern Anal. Mach. Intell., vol. 

27, no. 6, pp. 873–891. 
[23] Paulraj M P, Sazali Yaacob, Mohd Shuhanaz bin Zanar Azalan, Rajkumar Palaniappan, , 

2010, “A  Phoneme Based Sign Language Recognition System Using Skin Color 

Segmentation”. 
[24] Priyanka Mekala,Ying Gao, Jeffrey Fan AsadDavari ,(2011)“Real-time Sign Language 

Recognition based on Neural Network Architecture”. 

[25] Starner. T, Pentland..A., and Weaver .J,( Dec. 1998), “Real-time American sign language 

recognition using desk and wearable computer based video,” IEEE Trans. Pattern Anal. 
Mach. Intell., vol. 20, no. 12, pp. 1371–1375. 

[26] Saied Abdel-Wahab.M, Magdy Aboul-Ela and Ahmed Samir,( 2006), “Arabic sign 

Language Recognition Using Neural Network And Graph Matching Techniques”M.Saied 
Abdel-Wahab, Magdy Aboul-Ela and Ahmed Samir. 

[27] Sujeet D.Gawande Prof. Nitin .R. Chopde,( March 2013),” Neural Network based Hand 

Gesture Recognition”, International Journal of Emerging Research in Management 

&Technology ISSN: 2278-9359 (Volume-2, Issue-3). 



Amutha.R et al. 

 

International Journal of Innovative Research in Electronics and Communications (IJIREC)     Page 6 

[28] Swapnil A. Bobade, Vijaya K. Shandilya, ,( December 2013),” An Enhance Uniform & 

Robust ASL Recognition Approach Irrespective of Color & Shape “,ISSN: 2278 – 1323 
International Journal of Advanced Research in Computer Engineering & Technology 

(IJARCET) Volume 2, Issue 12. 

[29] Tavaril.V,Deorankar.A.V,Chatur.P.N,(December 2013),”A Review of Literature on hand 
Gesture recognition for Indian Sign language”Volume 1,Issue 7 

[30] Triesch. J, and von der Malsburg.C,“Classification of hand postures against complex 

backgrounds using elastic graph matching,(Dec.2002),” Image Vis. Comput., vol. 20, no. 
13/14, pp. 937–943,. 

[31] Trong-Nguyen Nguyen, Huu-Hung Huynh,(March,2013) “Static Hand Gesture Recognition 

Using Artificial Neural Network” Journal of Image and Graphics, Volume 1, No.1. 

[32] Viola.P and Jones.M,(2001), “Rapid object detection using a boosted cascade of simple 
features,” in Proc. IEEE CVPR, , vol. 1, pp. 511–518. 

[33] VaishaliS. Kulkarni, Dr. .D.Lokhande ,(2010.)“Appearance Based Recognition of American 

Sign Language Using Gesture  Segmentation”. 
[34] Vogler. .C, and Metaxas. D,(Mar.2001.), “A framework for recognizing the simultaneous  

aspects of American sign language,” Comput. Vis. Image Underst., vol. 81, no. 3, pp. 358–

384. 

[35] Wang.C, Shan.S., and Gao.W,(2002,), “An approach based on phonemes to large vocabulary 
Chinese sign language recognition,” in Proc. IEEE FG, Washington, DC, p. 411. 

[36] Yang R,Sarkar. S, and Loeding. B, “Enhanced level building algorithm for the movement 

epenthesis problem in sign language recognition,” in Proc. CVPR, 2007, pp. 1–8. 
[37] Yang H.D, Sclaroff.S., and Lee.S W., “Sign language spotting with a  threshold model based 

on conditional random fields,” IEEE Trans. Pattern  Anal. Mach. Intell., vol. 31, no. 7, pp. 

1264–1277, Jul. 2009. 
 


