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Abstract: Communication is the process of exchanging ideas, thoughts, feelings and information in form of verbal or non-

verbal message. But for a person who cannot hear is visual, but not auditory. This person lacks the amenities which a normal 

person owns. The sign language is an important and only method of communication for deaf-dumb persons. As sign 

language is a formal language employing a system of hand gesture for communication. In order to overcome the complexity, 

the artificial speech system is introduced. An artificial speech system will be very helpful for them to convey their thoughts 

to others. Using the speech to text conversion technique, on-screen text provides a better way for the people with Hearing 

impairment to visually read which is in audio. The vocally impaired people can interact with normal people using our work 

which recognizes sign languages and converts them into on-screen text as well as audio sounds.  

 

Index Terms: Gesture recognition, Speech to Text, Text to Speech 
________________________________________________________________________________________________________ 

I. INTRODUCTION  

Communication is the main channel between people to communicate with each other. In the recent years, there has been rapid increase 

in the number of deaf and dumb victims due to birth defects, accidents and oral diseases. Since deaf and dumb people cannot 

communicate with normal person so they have to depend on some sort of visual communication. There are many languages spoken 

all around the world and interpreted. “Special people”, that is people who have difficulty in speaking and hearing “The dumb” and 

“The deaf” people respectively find it difficult to understand what exactly the other person is trying to express and so with the deaf 

people. Sometimes people interpret these messages wrongly either through sign language or through lip reading or lip sync. This 

project is made in such a way to help these specially challenged people hold equal par in the society.  

In real word, there are many people who are deaf and dumb cannot communicate easily. Hence in this paper a glove is designed using 

flex sensor to communicate between Dumb and normal people and assigning particular message for each gesture .The gestures created 

by the glove will be sent to normal person’s phone and will also be displayed on LCD. In this paper a Braille Embosser is designed 

to communicate with blind person having servomotors to imprint Braille characters with the advancement in the technology, there 

have been many innovations in regards with this disabled people but person with moderate income would not afford it. So the first 

and the foremost need of a society is to develop a system through which a person with disabilities can live a life that a normal person 

does. 

Disabilities like blind, deaf, dumb are more of serious concern. Science and Technology have made Human life addictive to comfort 

but still there exists an underprivileged group of people who are fighting for finding a innovative way that can make the process of 

communication easier for them. According to the World Health Organization, about 285 million people in the world are blind, 300 

million are deaf and 1 million are dumb. In day to day life communication is major issue for deaf, dumb, blind people. This paper “A 

Novel Approach to Communicate with Deaf, Dumb and Blind Person” removes the barrier of communication between them and 

normal person. 

II. REVIEW OF LITERATURE 

In Literature Review, we studied about existing project related to this topic and try to understand about the existing system behavior. 

Shweta S. Shinde, Rajesh M. Autee and Vitthal K. Bhosale [1] have proposed a method in which the angle and peak calculation 

approach is used to extract the features of hand gestures by using MATLAB and then they convert the recognized gesture into speech 

using MATLAB inbuilt command. 

 

Sangeetha .R.K, Valliammai .V and Padmavathi .S [2] have proposed a system based on the Indian hand sign language which contains 

both hands to create a gesture unlike the American sign language in which one hand is used. Their system is implemented using 

MATLAB without using any other external hardware for the user, here the runtime live image is captured after which image frames 

are extracted and image processing is applied using HIS model and then the feature extraction is done by distance transform method. 

The results obtained by this model is found to be satisfactorily good for most of the hand signs. 

 

Anchal Sood and Anju Mishra [3] have proposed a sign recognition system based on Harris algorithm for extraction of feature in 

which after the image pre-processing part, the feature is extracted and stored in the Nx2 matrix. This matrix is further used to match 

the image from the database. There are some limitations to the system. The very light brown to somewhat dark brown background 

gives error as they are considered in the range value for skin segmentation. But the results are efficient. 
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Prashant G. Ahire, Kshitija B. Tilekar, Tejaswini A. Jawake, Pramod B. Warale [4] system works on MATLAB for hand gesture 

recognition, here they have taken a real time video as an input and after applying the image processing stage they have used the 

correlation based approach for mapping purpose and then at last the audio is generated using google TTS API. The system provides 

an efficient result as per the system is proposed. 

 

Mrs.Neela Harish and Dr. S. Poonguzhali[5]have proposed a system based on the hardware approach, the system consist of hardware 

called as data glove, the glove consist of sensory 

part, that consist of flex sensors, accelerometer and PIC microcontroller which provides all the input and output for the system. The 

results obtained are efficient and satisfactory. 

 

Sonal Kumari and Suman K. Mitra [6] have purposed a  system based on hand action recognition using background subtraction 

technique for image processing and they use 

Direct Fourier transform (DTE) algorithm for image extraction based on the MATLAB. 

 

III. OBJECTIVES OF STUDIES 

• To bridge the gap in communication and bring forward some technology that can help out the people who are suffering from 

Blindness or Deafness or Dumbness or any combination of these three. 

 

• To design system for detection of gestures of speech-impaired people. These gestures are to be converted into speech for 

understanding by common people. 

IV. PROPOSED WORK 

 
Fig.1. Proposed Overview Diagram. 

 
Fig.2 Architecture Diagram 

 

4.1 Training of System 

 

User have to enter number of samples to store in the database. The number of samples should be more than 5 in order to get better 

accuracy. User have to select the folder where the images will get saved. 
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Click on start video to open the web camera in order to start the process of database creation. Click capture image to store the number 

of images in the training folder as per the no. of sample specified. When the number of images will be equal to number of captured 

image then done storing will get displayed that means database creation is done successfully. 

 

4.2 Image Pre-Processing 

The captured images go under pre-processing stage in order to enhance the property of an image. Pre-Processing is basically done to 

remove the object and background of an image and focus on the hand gestures only. The preprocessed image is then represented in 

the form of black and white pixels which basically means binarized image.  

 

4.3 Feature Extraction and Recognition  

PCA algorithm is used in order to extract the feature of an image. PCA algorithm is applied on the captured images in order to extract 

the best featured image from the database. PCA converts the images into some independent linear set of variables which refers to the 

information in the original data which is referred as principal components. 

 

Following are the steps that is used to extract the feature of an image using PCA: 

Step 1: Convert all images into the column matrix. 

Step 2: Evaluate the Mean column matrix of column matrix. 

Step 3: Calculate the difference for each vector set. 

Step 4: Calculate a Covariance matrix. 

Step 5: Calculate Eigen value and mean Eigen value for Covariance matrix. 

Step 6: Sort the Eigen value. 

Step 7: Calculate mapping eigenvectors and for matching, project the data. 

  

Text To Speech Algorithm 

• Firstly check the condition that if Win 32 SAPI is available in the computer or not. If it is not 

available then error will be generated and Win 32 SAPI library should be loaded in the computer. 

• Gets the voice object from Win 32 SAPI. 

• Compares the input string with Win 32 SAPI string. 

• Extracts voice by firstly select the voice which are available in library. 

• Choose the pace of voice. 

• Initializes the wave player for convert the text into speech. 

• Finally get the speech for given text. 

Text to speech conversion for the e-text input that directly typed in computer is also executed by the above steps.. 

Feature Extraction Algorithm 

 

V. CONCLUSION 

Hand Gesture recognition and voice conversion for dumb and deaf person was successfully executed using image processing. The 

method takes image as input and gives text and speech as an output. Deaf, dumb and blind people have difficulties in interacting with 

the world, so they need assistance of somebody. This model enables them to have an increasingly normal life and be progressively 

self-sufficient. This paper effectively produces a portable device to expel the hindrance of communication between deaf-dumb & 

blind. As a result, the system is connective to the user’s social, emotional and cognitive development. 
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