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Abstract— Deaf & Dumb peoples in our community are 

always and commonly facing a common problem that is 

interaction with normal peoples, its very difficult to 

understand what they want to say and vice versa…… the 

person on which we depend for this is INTERPRETER [the 

mediator person]. The proposed system is a cost-effective 

and possible to minimize the distance between deaf and 

dumb people with normal people, this system captures the 

hand signs and compare with existing database and then 

accordingly converts into text followed by speech in a 
commonly spoken language like English. This system is 

using an Image Processing algorithm which processes the 

detection and extraction of the input hand gesture from the 

image stream. In this system we are using functions like skin 

color based thresholding, contour detection and convexity 

defect (convex hull) for detection of hands and identification 

of important points on the hand respectively. The distance 

between these contour points from the centroid of the hand 

becomes our feature vector against which we will train our 

neural network.  
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I. INTRODUCTION 

Hand gesture recognition is a powerful mean of 

communications amongst humans. It provides a separate 

complementary modality to speech for expressing one’s 

ideas. It is so flexible and convenient for human being that it 

can get a more natural interaction between computing 

devices & humans by using hand gestures for 
communication. The use of hand gestures is an important 

area in the development of intelligent human interaction 

systems. In the field of Gesture recognition, there are large 

numbers of innovations. The gestures can be defined as a 

physical action, which can convey the information.  

Sign language is mainly imitated by using hand 

gestures as communication medium among people having 

vocal and hearing impairments so that they can 

communicate to normal peoples. A person who can talk and 

hear properly can’t communicate with a dumb & deaf 

person unless he is aware with sign language. A lot of work 
has been carried out in the field of automation of sign 

language interpretation to make use of systems effectively to 

translate signs i.e. hand gestures into speech or text & vice 

versa. Hand gesture is an ideal option for expressing the 

feelings or in order to convey something like representing 

number, words etc. 

II. LITERATURE SURVEY 

A. Survey on Sign language to Speech Conversion 

Ashish G. Bairagi, Y.D. Kapse they are proposed that, 

Human being interact each other to convey their ideas, 
thoughts, and experience to the people around them. But, 

there is some deaf mute people in the world. In this paper, 

the idea is proposed smart glove which can be convert sign 

language to speech output. The glove will help in producing 

artificial speech which produces daily communication for 

speech impaired person. Compared to other gestures like 

body, face, and head; hand gesture plays an important role, 

because it express as soon as reaction of users view. This 

paper shows flex sensor based gesture recognition module is 

develop to recognize English alphabet and few words and 

text to speech synthesizer. This is basically, data glove and 
microcontroller based system. Flex sensor based data glove 

can detect all the movement of the hand and microcontroller 

based system coverts some specified movement into human 

recognizablel voice. This paper provides map for developing 

such glove.[1] 

B. Recognition of Indian Sign Language in Live Video 

Joyeeta Singha, Karen Das they are proposed that system, 

Sign Language Recognition has emerged as one of the 

important area of research in Computer Vision. The 

difficulty faced by the researchers is that the instances of 

signs vary with both motion and appearance. Thus, in this 

paper a novel approach for recognizing various alphabets of 

Indian Sign Language is proposed where continuous video 

sequences of the signs have been considered. The proposed 

system comprises of three stages: Preprocessing stage, 

Feature Extraction and Classification. Preprocessing stage 

includes skin filtering, histogram matching. Eigen values 
and Eigen Vectors were considered for feature extraction 

stage and finally Eigen value weighted Euclidean distance is 

used to recognize the sign. It deals with bare hands, thus 

allowing the user to interact with the system in natural way. 

We have considered 24 different alphabets in the video 

sequences and attained a success rate of 96.25%. [2] 

C. Android based Portable Hand Sign Recognition System 

Jagdish L. Raheja, A. Singhal, Sadab they are proposed that 

system, These days mobile devices like phones or tablets are 

very common among people of all age. They are connected 

with network and provide seamless communications through 

internet or cellular services. These devices can be a big help 

for the people who are not able to communicate properly 

and even in emergency conditions. A disabled person who is 

not able to speak or a person who speak a different 

language, these devices can be a boon for them as 

understanding, translating and speaking systems for these 
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people. This chapter discusses a portable android based hand 

sign recognition system which can be used by disabled 

people. This chapter shows a part of on-going project. 
Computer Vision based techniques were used for image 

analysis and PCA was used after image tokenizer for 

recognition. This method was tested with webcam results to 

make system more robust.[3] 

D. Intelligent Sign Language Recognition Using Image 
Processing 

Sawant Pramada, Deshpande Saylee, Nale Pranita, Nerkar 

Samiksha and Mrs.Archana S. Vaidya, they are proposed 

that, Computer recognition of sign language is an important 

research problem for enabling communication with hearing 

impaired people. This project introduces an efficient and fast 

algorithm for identification of the number of fingers opened 

in a gesture representing an alphabet of the Binary Sign 

Language. The system does not require the hand to be 

perfectly aligned to the camera. The project uses image 

processing system to identify, especially English alphabetic 

sign language used by the deaf people to communicate. The 
basic objective of this project is to develop a computer 

based intelligent system that will enable dumb people 

significantly to communicate with all other people using 

their natural hand gestures. The idea consisted of designing 

and building up an intelligent system using image 

processing, machine learning and artificial intelligence 

concepts to take visual inputs of sign language’s hand 

gestures and generate easily recognizable form of outputs. 

Hence the objective of this project is to develop an 
intelligent system which can act as a translator between the 

sign language and the spoken language dynamically and can 

make the communication between people with hearing 

impairment and normal people both effective and efficient. 

The system is we are implementing for Binary sign language 

but it can detect any sign language with prior image 

processing [4] 

E. A Comprehensive Analysis on Sign Language 
Recognition System 

Rajesh George Rajan, M Judith Leo,they are proposed, 

Thriving efforts in the area of Sign Language Recognition 

(SLR) research within the last few decades makes a good 

interaction between human and computer system. Sign 

Language is basically a means for dissemination through 

signing which, utilizes specific sign patterns performed to 

deliver the meaning with the use of hands, lips and facial 

expressions to conveniently be able to express the signer’s 
thoughts. The process involves the concurrent association of 

the shape of hands, the position of the body posture and also 

the facial expressions. We provide a review of different 

Automatic Sign Language Recognition system reported in 

the last few years. [5] 

III. COMPARISONS 

Survey on Sign 

language to Speech 

Conversion 

Recognition of Indian Sign 

Language in Live Video 

Android based Portable Hand 

Sign Recognition System 

Review: Hand Motion Translator 

for Speech and Hearing Impaired 

using image processing. 

1) Step 1: The flex 

sensor are mounted 

on the hand glove 

and the sensor can 
detect hand 

movement done by 

the person. 

2) Step 2: The sensor 

can convert these 

movement into 

electrical signal. 

3) Step 3: The voltage 

and resistance 

range for each 

movement is 
recorded and 

programmed in 

microcontroller as a 

Refence voltage 

4) Step 4: The output 

from sensor is 

given to 

microcontroller for 

comparison with 

reference voltage. 

5) Step 5: The 

sentence belonging 
to that range would 

be displayed on 

1) Step 1: Frame resizing- 

Let us assume the last 

frame is ‘X’. ‘X’ is 
resized to 70 by 70. 

2) Step 2: Mean and 

Covariance calculation- 

Mean ‘M’ and 

Covariance ‘C’ is 

calculated as given in 

[1]. 

3) Step 3:The Eigen 

values and Eigen 

vectors are calculated 

from the above 
covariance ‘C’ and the 

Eigen vectors are 

arranged in such a 

manner that the Eigen 

values are in 

descending order. 

4) Step 4: Data 

Compression- Out of 70 

Eigen vectors only first 

5 principle vectors were 

considered, thus 

reducing the dimension 
of the matrix. 

1) Step 1: Calculation of 

Euclidean Distance- ED 

was found out between 

the Eigen vectors 
calculated from the test 

frame of the video and 

the Eigen vectors of the 

images already present 

in the database. Where 

VT is the Eigen vector of 

the test frame and VD is 

the Eigen vector of the 

database image. 

2) Step 2: Calculation of 

Eigen value difference- 
The difference between 

the Eigen value of the 

database images and 

theEigen value of the 

current video frame was 

found out. 

3) Step 3: The above 

difference was then 

multiplied with the 

Euclidean distance 

obtained. 

4) Step 4: After the above 
operation was carried 

out, the results obtained 

1) Step1: Image processing & 

sign detection 

2) Step2: Normalization 

3) Step3: Sign recognition 

4) Step4: Sign to text conversion 
5) Step5: Text  to Voice 

conversion 
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computer. 

6) Step 6: The entire 

system work on 5V 

supply via USB 
cable connected to 

the computer. 

for each image was 

added. After addition, 

the minimum of all was 

checked. The minimum 
represented the 

recognized symbol. 

IV. CONCLUSIONS 

A fast, novel and robust system was proposed for 

recognition of different alphabets of Indian Sign Language 

for video sequences. Skin filtering was used for detection of 

hands, Eigen vectors and Eigen values were considered as 

the features and finally effective classification was achieved 

using Eigen value weighted Euclidean Distance based 

classifier. Features like good accuracy, use of bare hands, 

recognition of both single and both hand gestures, working 
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