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Abstract— Sign language is the native language of deaf and 

dumb people which they prefer to use it on their daily life. This 

paper describes architecture of a smart phone based Indian 

sign language maker for aiding deaf and dumb people (special 

people). This system comprised of two features namely, speech 

to gesture (Indian Sign Language) and text to speech. The 

speech to gesture can be done with the help of Speech 

recognizer, semantic analyzer, gesture sequence generator and 

gesture player. The text to speech is done with the help of 

Google text to speech engine. The aim of the project is to aid 

special people by translating the speech to Indian Sign 

Language and converting text to voice. Speech recognition and 

semantic analysis is done with the help of the Google voice. 

Gesture sequence generation and gesture playing is the place 

where we focused our work. Gesture sequence is generated 

based on the semantic analyzer output in which the gesture 

sequence generator can recognize. Gesture sequence generator 

will produce sequences read by gesture player which is nothing 

but an animated human agent who will perform hand signs 

corresponding to the input given. This gesture sequence 

generator will also learn from the user if the speech is not 

properly recognized or the words are not found in the sequence 

generator dictionary. This paper is an initial work of the 

project in which, gesture generation is done for particular 

domains like railway, airport and bus transport kiosk where a 

deaf person can respond to the phone calls from various 

customers. The future work will be a complete system which 
can produce hand signs for any domain. 

Keywords-speech to gesture; voice recognition; gesture 

playing; indian sign language. 

I. INTRODUCTION 

 sign language (also signed language or simply signing) 
is a language which uses manual communication and 

body language to convey meaning, as opposed to 
acoustically conveyed sound patterns. This can involve 
simultaneously combining hand shapes, orientation and 
movement of the hands, arms or body, and facial expressions 
to fluidly express a speaker's thoughts. They share many 
similarities with spoken languages (sometimes called "oral 
languages", which depend primarily on sound), which is why 
linguists consider both to be natural languages, but there are 
also some significant differences between signed and spoken 
languages. A common misconception is that all sign 
languages are the same worldwide or that sign language is 
international. Aside from the pidgin International Sign, each 
country generally has its own, native sign language, and 
some have more than one, though sign languages may share 

similarities to each other, whether in the same country or 
another one. [1] 

There are perhaps three hundred sign languages in use 
around the world today. The number is not known with any 
confidence; new sign languages emerge frequently through 
creolization and de novo (and occasionally through language 
planning). In some countries, such as Sri Lanka and 
Tanzania, each school for the deaf may have a separate 
language, known only to its students and sometimes denied 
by the school; on the other hand, countries may share sign 
languages, though sometimes under different names 
(Croatian and Serbian, Indian and Pakistani). Deaf sign 
languages also arise outside of educational institutions, 
especially in village communities with high levels of 
congenital deafness, but there are significant sign languages 
developed for the hearing as well, such as the speech-taboo 
languages used in aboriginal Australia. Scholars are doing 
field surveys to identify the world's sign languages. [2]. 

When a deaf or dumb person approaches a store or 
reception it will be hard to communication with the other 
persons through sign language which probably end up in 
ignorance. Since the evolution of mobile devices, these 
people always had some heavy feeling on their hear that they 
unable to use these mobile devices effectively. So to 
overcome these problems a system which can act as an 
intermediate between the special person and the normal 
person is built.   

II.  RELATED WORK 

  A lot of research has been carried on the development of 

systems that translate sign languages into spoken words and 

the reverse. At HTK in Stockholm, Joakim Gustafson [3], 

Bjorn Granstrom [4] and their colleagues have developed 

several multimodal dialogue systems where animated agents 

were incorporated to improve the interface. These include 

Waxholm [5] (a travel planning system for ferryboats in the 

Stockholm archipelago), August [6] (an information system 

at the Culture Center in Stockholm), and AdApt [7] (a 

mixed-initiative spoken dialogue system, in which users 

converse with a virtual real estate agent to locate apartments 
in Stockholm). Education is another domain in which 

language and animated agent technologies can be combined.  

 

   At this point, it is necessary to remark that there is a 

CSLU Toolkit which integrates an animated agent named 

A 
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Baldi. This toolkit has been developed at CSLU (Center of 

Spoken Language and Understanding, Oregon Graduate 

Institute, OGI) [8,9] which is now being expanded at CSLR 

(Center for Spoken Language Research at University of 

lorado) [10]. This toolkit facilitates the speedy development 

of interactive books with multimedia resources and natural 
interaction. Nowadays, researchers have generated systems 

and architectures for representing and managing behaviors 

of animated agents. In [11, 12], the authors present a good 

overview of computational models for developing 

believable virtual humans. 

      

   Not only research centers but also companies like 

Microsoft and IBM are interested in animated agents. 

Microsoft has developed a software platform [13] where 

users can use several animated agents or create new ones 

(http://www.microsoft. com/msagent/). This platform began 

with the Persona Project [14]. IBM is also interested in 
technology which will be the future for human computer 

interfaces. In both the aforementioned systems, the synergy 

between language and virtual agent technologies is due to 

the fact that virtual humans offer a friendlier computer-user 

interface. 

 

   This synergy becomes stronger in our case where we 

want to develop a system to translate speech into gestures 

for Deaf people. In the recent years several groups have 

shown interest in machine translation for Sign Languages, 

developing several prototypes based on different language 
translation techniques: example-based [15], rule-based [16], 

full sentence [17] or statistical [18] approaches. In a speech 

to sign language translation system, the virtual agent 

appears as an essential part of the system. It represents the 

gestures obtained from the semantic analysis of the 

recognized words. All of the fore mentioned agent platforms 

suffer the inconvenience of the great effort needed to 

develop the agent animations. This is one of the problems 

we focus on in this paper: the development of a platform 

where minimal effort is required to create a new agent 

animation. This is an important aspect because the amount 

of gestures required by our system is higher than those of 
the aforementioned systems. With the help of the android 

based smart phones it is easy to retrieve the agent 

animations from the database and play it effectively [19]. 

Recently a project called MiMix which is been released for 

American Sign Language [20], have similarities with the 

system proposed here. But if any words are not recognized 

the system fails to learn from the user.  

 

III.  SYSTEM DESIGN 

   Figure 1 Presents the Architecture of Speech to Gesture 

Conversation. There are four main modules, which carry out 
the four steps needed in the translation process: speech 

recognition, semantic analysis, gesture sequence generation 

and gesture playing.  

 

   At first the voice is taken as input for the Speech 

Recognizer which will convert the voice in to text. The text 

is checked with semantics using the semantic analyzer.  The 

speech recognizer and semantic analysis will be acting 

together to form the concepts used for the gesture sequence 

generation. 

 

      Gesture sequence Generation is done based on the 

concepts provided by the semantic analyzer. If the 
recognized word cannot find the proper sign then it will ask 

the user to provide the proper sign for the unrecognized 

word. Reinforcement Learning is used to learn the 

unrecognized sign from the user. By this way the user 

defined gestures also added with the system. Finally the 

gesture sequence which is used for the gesture playing is 

generated. The gesture play is nothing but the human model 

which will be doing hand signs in Indian Sign Language for 

the corresponding voice signal.  

 

 
Figure 1.  Architecture of Speech to Gesture Conversion  

IV.  IMPLEMENTATION IN SMART PHONE 

   Mobile Phones are improved in a way that any complex 

tasked can be performed easily in it. Even an octa core 

processor based smart phones are available in market with 

affordable costs. For deaf persons it’s always been a 

problem on using a mobile phone. They cannot respond to a 

call without an aid. So to overcome this problem the system 

of speech to gesture is proposed. By using the proposed 

system, when a Deaf person uses a mobile phone, the voice 

from the other end (normal user) is given as the input to the 

speech to gesture conversion system. This System will play 
the Corresponding sign language on the mobile screen 

instantly. The voice is recognized with the help of the 

Google voice which will convert the given voice to text. 

This text is used to generate the Indian Sign Language 

through Gesture Sequence generation and Gesture Playing. 

 
After seeing the gesture the deaf person will understand 

what the person on call says and reply correspondingly. As 
specified, this system is not only for aiding deaf people but 
also dumb people. The system has an additional feature to 
translate text to voice using Google Text to Speech Engine. 
For an example when a deaf and dumb person try to buy a 
good from a provisional store it is hard to specify why he/she 
needs. So through the proposed system the special person 
can easily communicate with the provisional shopkeeper and 
buy what he/she needs easily. Figure 2 shows how the 
Architecture of implementing speech to gesture conversion 
in smart phone in which the Google speech to text engine is 
used for speech recognition and semantic analysis. Gesture 
sequence generation and gesture playing are same as the 
actual system. 
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Figure 2.  Architecture of Speech to Gesture Conversion in Smart Phone 

V.  CONCLUSION AND FUTURE WORK 

  In this paper we proposed a smart phone based Indian 
sign language maker for aiding deaf and dumb people. It will 
be useful for all the special people in India as well as the 
special people around the world. Since Indian Sign Language 
is easy to learn, it can be easily learnt and understood. Soon 
the working model of the proposed system will be released in 
Google Play store. 

     Our future work will be based on the Indian Sign 
Language maker for Tamil Language. Google has 
developing Tamil voice recognition and soon it will be 
online. Through Google Translate it is feasible to convert it 
in to English and implement the sign language maker using 
the above mentioned system. 
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