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Abstract
Sign language is used in deaf and dumb communities to 
communicate with each other. Deaf and dumb people use sign 
language as their mother tongue. Research work on Indian sign 
language is very limited. The main reason behind lack of Research 
is that there is no proper grammar of ISL. Another reason is that 
Sign language is not universal; it varies from country to country 
and region to region. This paper presents a system which generates 
animation corresponding to inputted Punjabi word. For generating 
animation, system covers all basic words used in daily routine. This 
system generates animation corresponding to 200 Punjabi words. 
Firstly, HamNoSys corresponding to 200 words are generated. 
These notations are generated according to signs used in India. 
To check the accuracy of these notations, JA SIGML PLAYER 
APP’s are used. Accuracy of the animated signs is tested with 
the help of “Indian Sign Language Dictionary” and results are 
very encouraging.
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I. Introduction
ign Language is visual gesture language. It is commonly developed 
in deaf and dumb communities which include deaf people, their 
parents and friends. Sign language helps the deaf and dumb people 
to communicate with each other. One of the most precious gifts of 
God given to the human is their ability to express their feelings, 
emotions to others. Normal human beings can see, listen and 
speak out according to situation but the disable people who cannot 
listen and speak face difficulty to communicate with others. To 
help deaf and dumb people sign language comes into existence. 
Sign language is also called Deaf and Dumb Language. Many 
years passed to bridge the gap between hearing-impaired world 
and hearing world. Many people tried their best to overcome 
this gap by publishing dictionaries and books based on Sign 
Language. Sign Language is a visual gesture language. It is mainly 
developed in deaf communities which include deaf and dumb 
people, their family and friends. They use their hand, arms and 
facial expressions to convey message to each other. Deaf and dumb 
people use sign language as their mother-tongue. Sign Language 
helps them to learn signs of each word, with the help of these signs 
they can communicate, interact with others. Sign language used 
as a main mode of communication for deaf and dumb. Before the 
acceptance of sign language as a formal language, deaf people 
face very difficulties to communicate with each other.
In the 1600’s, sign language was recognized as an accepted 
language, a well known language. People usually used their hands 
and arms to convey their messages to others. In 1620 Juan Pablo de 
bonet published first book that helps the deaf and dumb people to 
learn sign language. In 1750 first school for Deaf and dumb people 
was opened by Abe de I Epee in France [12]. Before 1600’s it was 
very difficult for deaf and dumb people to communicate. Hearing 
people looked them as an abnormal people’s and never try even to 
talk with them. Deaf people classified as “mentally defective” due 
to lack of their education and also lack of the development of sign 

language. During 1600’s, people felt that there is only one thing 
that separate the human beings and animals that is trait of “speech”. 
So due to this fact people who are deaf also called as “animals” 
because they are not able to speak. At that time deaf people had 
no faith on hearing people, they had faith only on themselves. In 
families where there was one or more than one person who is deaf 
they started to find a way to communicate with each other using 
their hands and arms. This informal form of communication passes 
many years and now accepted as a sign language.

Sign language has difficult grammatical rules that need to be 
learnt. Incorrect use of sign language grammar results in incorrect 
communication. So to communicate correctly deaf people need to 
learn sign language grammar rules. Sign language is the language 
of hands, arms and facial expressions.

Sign languages are not universal. These languages vary from 
country to country, region to region like spoken language. Sign 
languages are complete natural language having its own syntax 
and grammar. Sign language used in India is called Indian Sign 
Language (ISL), Sign Language used in America is called 
American Sign Language (ASL) and in German, German Sign 
Language (GSL) is used [3].

HamNoSys have a particular form to write signs. In HamNoSys 
signs are elaborated in forms of signing parameters. Signing 
parameters contains hand shapes, hand location, hand orientation 
and hand movement [11]. Fig. 1 shows the syntax of HamNoSys 
notation that is Symmetry order, non-manual components, hand 
shapes, position, location and movements.

Fig. 1: Parameters of Sign [12].

Symmetry operator is used only for two-handed signs [10]. Non-
manual feature includes facial expression, eye gaze etc. Hand 
shape includes basic shapes of hands. Hand Position contains the 
position of hand corresponding to body. Location describes up to 
which body part hand moves. Location specifications are split into 
two components: The first determine the location of hands with 
respect to x and y plane whereas the second determine location 
with respect to z plane [4]. If there is any movement during a sign 
then it comes under Movement/action.
Fig. 2 shows HamNoSys of the word “woman” and its sign shows 
in fig. 3.
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Fig. 2: HamNoSys for Word “Woman” [1]

Fig. 3: Sign for Word “Woman” [1]

This paper has been divided into V sections. Section I gives 
Introduction of Indian sign Language. Section II includes the 
previous work on Indian sign Language. Section III describes 
the need for Indian Sign Language animation generation system. 
Implementation of Indian Sign Language animation generation 
system has been explained in section IV. Section V concludes the 
work presented in this paper.

II. Existing Work on Sign Language Generation System
This section consist a detail literature survey about the research that 
has been done so far about the area of Sign Language Generation 
System; some of the major and pivotal work in these area.
Tony Veale et. al. (1994) had developed a system named as 
ZARDOZ based on Interlingua approach. It is English to sign 
language translation system. User enters English text and system 
translates it into target sign language. Target sign language can be 
American Sign Language (ASL), Irish Sign language (ISL) and 
Japanese Sign language (JSL). This system is organized around 
blackboard control structure. This blackboard is built upon frame-
based KR-language KRELL [4].
D’Armond (2001) had developed a system ASL workbench. It 
is translation system that converts English text into American 
Sign Language (ASL). Lexical functional grammar (LFG) is used 
in this system to analyze the English text and convert it  into 
Functional structure [11]. This functional structure is converted 
into target sign language with the help of handcrafted transfer 
rules. English text is converted into functional structure with the 
help of LFG. ASL f-structure becomes input to the generation 
module. ASL c-structure and p-structure created by the generation 
module corresponding to the sentence. If the lexical element is 
noun then ASL workbench performs fingerspell of the word. If 

the lexical element is not noun then the translation fails, although 
translator can create entry in transfer module if necessary and 
re-attempt the translation [9].
Ian Marshall et. al. (2001) had developed a system which 
converts English to British Sign Language. It was developed 
at the University of East Anglia. This system also used for the 
translation in German or Dutch sign language, but this is under 
research not yet implemented. CMU (Carnegie Mellon University) 
has been used to analyze the input text. After  analyzing Prolog 
Declarative clause Grammar rules used to convert CMU link 
parser into Discourse Representation Structure (DRS). During 
the translation Head Driven Phrase Structure rules are used to 
generate a sign language representation script. This script is an 
XML file called Signing gesture Markup Language (SiGML). Fig. 
2 shows the architecture of ViSiCAST translator.
Yoshinao Aoki, Ricardo Mitsumori and Alexander Burger (1998) 
have developed a Sign language communication between Japanese-
Korean and Japanese-Portuguese that helps the deaf and dumb 
people of different region to communicate with each other [3]. 
This system takes English text as an input which is converted into 
sign language images. Sign language images helps to generate 
sign language animation. They used MATLAB to implement this 
system but while testing they observed that it takes more time to 
generate animation. Then they used LIFO technique which takes 
less time to produce animation.

TESSA Stands for Text and Sign Support Assistant (2004) has 
been developed by the number of communities such as the school 
of Information systems at University of East Anglia (UAE), 
Televirtual, Consignia (UK post office) and the Royal National 
Institute for Deaf to help the hearing-impaired people. TESSA 
based on direct translation approach. This is a speech to British 
Sign Language Translation System. TESSA combines speech 
recognition technology and virtual human animation that enable 
the post office assistant to interact with hearing-impaired people. 
This system covers only post office conversation. It helps the 
deaf and dumb people when they interact with the post office 
assistant [11]. Post office assistant speak into a microphone and 
passed to the computer speech recognition system. The speech is 
converted into British Sign Language with the help of recognition 
system and animation is displayed by the virtual human avatar 
for the customer. This system can also display English text for 
normal people.

Jing Wang, Yanfeng Sun and Lichun Wang (2010) have introduced 
a system named as Chinese Sign Language Animation System 
on Mobile Devices [6]. In the modern era use of mobile phones 
increases rapidly, which makes 3D animation on mobile devices 
become a research Hotspot. This system contains three models: 
(1) 3D virtual Human Model which is a virtual human avatar 
display animation on screen. (2) Word segment which segment the 
Chinese text into word with the help of Chinese-oriented semantic 
analysis Algorithm. (3) Rendering helps to display animation on 
the screen. In this system they have developed their own avatar 
named as Blue-Jane. This avatar does not display animation in 
continuous interval. To overcome this problem they have used 
another rendering technique called double buffer based fast 
rendering. According to this technique current frame display in 
foreground buffer on screen, at the same time it display next buffer 
to the background buffer [5]. When the current frame displayed on 
the screen then the foreground and background buffer is swapped. 
This technique helps to reduce the display time on screen.
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Zhao et. al. (2002) had developed a system names as TEAM 
based on machine translation system. This translation system 
converts English text into American Sign Language [ASL]. It was 
developed at the University of Pennsylvania that uses synchronous 
tree adjoining grammar rules to generate an ASL. The TAG parser 
is used to analyze the input word. It contains two main steps: first 
step translate the input word into intermediate representation. In 
second step interpretation is performed. It uses a synchronous 
tree adjoining grammar (STAG) to map information from English 
text to ASL. Gloss notations are used to represent intermediate 
representation. This system is not domain specific; it is expandable 
to other sign languages [7].

Syed Faraz Ali, Gouri Shankar Mishra and Ashok Kumar Sahoo 
(2013) have worked on Sign Language Translation. They have 
proposed a system named as Domain Bounded English to Indian 
Sign Language Translation Model [9]. English text is given as an 
input to the system which is further converted into animation by the 
virtual human avatar. As the name specifies this system is domain 
specific, it is very difficult to generate animation for every word. 
Therefore, this system covers railway reservation counter inquiry 
conversation that will help the deaf and dumb people to interact 
with the counter assistant. This system contains six modules: (1) 
Input Module which takes English text as an input. (2) Tokenizer 
which split the text into words. (3) Resource where signs are stored 
corresponding to words. (4) Translator which translate the inputted 
word into sign with the help of resource. (5) Accumulator which 
accumulate the words into text. (6) Display which display the 
animation on the screen with the help of human avatar.

Ruviansh J Raghavan, Kiran A Prasad, Rahul Muraleedharan and 
Geetha M (2013) have developed a system that take input as an 
English text and generate its animation (8). To generate animation 
for every conversation is not possible. They have developed 
animation only for banking domain. All the conversation used 
in the banking domain is considered in this Application. This 
system mainly consist three modules: 1) an interface in which 
user can enter word. 2) A language processing system that helps 
to convert English text to ISL format. 3) A virtual avatar that play 
animation on the screen.

Rupinder Kaur (2014) has developed a system named as HamNoSys 
Generation System that helps to animate the signs. This tool has 
been developed for Indian Sign Language [10]. This system has 
helps to generate HamNoSys corresponding to words according 
to the signs. This system store 200 words same as ESigneditor. 
These words have Notations according to the German Signs. This 
system provides searching criteria for words. This tool stores 
HamNoSys corresponding to the words into its database.

III. Need for Creation of Indian Sign Language Animation 
Generation System
Sign Language Animation system helps the deaf and dumb people 
to learn sign language with the help of virtual human avatar. 
Sign Language animation is based on the HamNoSys. HamNoSys 
are stokoe based notation system to write sign language. Large 
numbers of software developed to learn sign language based on 
English text. There is no such system that can generate animation 
corresponding to Punjabi word. Deaf and dumb people with 
mother tongue Punjabi face difficulties to use these tools. There 
is dire need to develop such system that can generate animation 
corresponding to Punjabi word. As we discussed in Section II, 

most of the system display signs with the help of video clips 
made by humans. This method has some drawbacks as: It is very 
expensive method, it requires a large space in memory, and also 
it is very time consuming. This method does not provide 3D 
visualization that create problem to understand the signs. Some 
signs involve overlapping of both hands; this overlapping of hand 
poses difficulty to understand the signs in 2D visualization [7]. 
Sign language animation system requires HamNoSys. HamNoSys 
helps to generate SiGML (Signing Gesture Markup Language). 
SiGML passes to the virtual human avatar to play animation.

IV. Implementation of Indian Sign Language Animation 
Generation System
Indian Sign Language animation generation system is a GUI based 
system in which Punjabi word is given as an input and animation 
is generated and displayed on screen with the help of JA SiGML 
PLAYER APP. Fig. 4 shows Architecture of proposed work.

Fig. 4: Architecture of Indian Sign Language Animation generation 
system for Gurumukhi Script

As shown in fig. 4, system takes input in Punjabi. Punjabi word is 
translated into English word with the help of database which store 
Gurumukhi word corresponding to Punjabi word. After translation, 
this word matched into database to get SiGML. Database is 
maintained that stores SiGML corresponding to words. SiGML 
is given as input to the URL APP. JA SIGML SERVICE PLAYER 
APP display animation on the screen. The process of animation 
generation of sign language is explained through different steps 
as shown in fig. 5.
User will enter Punjabi word as an input as shown in fig. 5. After 
pressing the submit button, next page will display the screen in 
which JA SIGML APP plays animation.
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Fig. 5: Interface to Enter Word

Fig. 6: Punjabi Word  Entered as an Input

User enters word in Punjabi as shown in Figure.6. After selecting 
the “submit” button, next interface is open in which “JA SIGML 
PLAYER APP” plays animation corresponding to word as shown 
in fig. 7.

Fig. 7: JA SIGML APP Plays Animation for word 

V. Conclusion and Future Scope
This paper describes Indian Sign Language animation generation 
system for Gurumukhi script which generates animation for 
particular word. This system covers all the simple words to generate 
animation. This system has been tested on 235 words and results 
of the system are very encouraging. Accuracy of sign animation 
is checked with the help of Indian Sign Language Dictionary. 
One-handed and two-handed signs are covered in this system. If 
the user wants to generate animation corresponding to sentence 
then firstly animation will be generated for words. Then after 
combining these words sentences can be formed. In future this 
system will be extended to generate animation corresponding to 
complex words and complex sentences.

Table 1: Words used for testing and their corresponding Signs 
generated by the Indian Sign Language animation generation 
system for Gurumukhi Script. This table consists one-handed as 
well as two-handed signs.
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