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Abstract— In this paper, we have presented a brief 

introduction of our proposed design of ‘Smart Glove’ along 

with the previous attempts done in this area. Since 

communication plays the most important part in a human 

being’s life but unfortunately not all human beings are able 

to transfer their thoughts effectively just because of a mere 

disability. This project serves to remove the problems from 

this disability of not able to communicate properly. Deaf & 

Dumb people use sign language for their communication but 

normal masses face the difficulty of understanding this and 

there is a full course if one wants to learn this. This glove 

will convert the hand gestures of the user to audible speech 

signals so that the listener can easily understand what the 

subject wants to convey. This can bridge this huge gap to an 

extent. 

Key words: Flex Sensors, Accelerometer, WFD, Arduino 

Nano, ISL 

I. INTRODUCTION 

Smart glove is basically a device which is used to convert 

hand gestures into corresponding speech signals, if they 

have any significant meaning in the Sign Language. In our 

glove, we have incorporated Indian Sign Language. The 

World Federation of the Deaf (WFD) is an international 

non-governmental organisation representing approximately 

72 million deaf people worldwide. It is estimated that more 

than 80 percent of these 72 million live in developing 

countries, where authorities are rarely familiar with their 

needs or desires. WFD is recognised by the United Nations 

(UN) as the representative organisation for deaf people 

worldwide. The WFD works closely with the UN and its 

various agencies in promoting the human rights of deaf 

people in accordance with the principles and objectives of 

the UN Charter, the Universal Declaration of Human Rights 

and other general acts and recommendations of the UN and 

its specialised agencies. 

The major communication gap between the deaf & 

dumb community and the normal masses is widening day by 

day just because of the inability of the normal masses to 

understand Sign Language. From this glove, we have tried 

to fill this huge gap. In this paper, we have reviewed the past 

papers and on the basis of past papers we have proposed a 

design for gesture recognition which converts Indian Sign 

Language (ISL) into text and speech. Also our proposed 

design eliminates the problems faced in the past few years 

and accentuates the latter advantages. 

II. LITERATURE REVIEW 

Various previous attempts have been made in the past to 

make such devices which can fulfil the purpose of filling the 

huge gap of communication. Some researches included 

some Image Processing Algorithms to sense the image of 

the hands’ gestures while some used reed switches or flex 

sensors. The main hurdle in designing this kind of glove is 

its ease of use and ability to fit into anyone’s hand without 

any difficulty, which is a bit tedious task in itself. The major 

trade-off between accuracy and robustness is to be played 

with and a design must be made that is able to encounter 

these two problems with much reliability. Gesture 

recognition enables humans to interface with the machine 

(HMI) and interact naturally without any mechanical 

devices. Using the concept of gesture recognition, it is 

possible to point a finger at the computer screen so that the 

cursor will move accordingly. This could potentially make 

conventional input devices such as mouse, keyboards and 

even touch-screens redundant. Gesture recognition can be 

conducted with techniques from computer vision and image 

processing. Many approaches have been made using 

cameras and computer vision algorithms to interpret sign 

language. 

Taner Arsan and Oğuz Ülgen [1] have divided their 

sign language system into three parts-Sign Language, 

Speech Recognition and Implementation with MS Kinect 

XBOX 360TM. Firstly, the voice recognition part uses 

speech processing methods. It takes the acoustic voice signal 

and converts it to a digital signal in computer and then show 

to the user the .gif images as outcome. Secondly, the motion 

recognition part uses image processing methods. It uses 

Microsoft Kinect sensor and then give to the user the 

outcome as voice.  

 
Fig. 1: Difference between American alphabet and British 

alphabet 
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In the first part they explained about the different 

types of sign language. There are about more than 200 

languages available such as Indian, American, British, 

German, French, Italian, and Turkish Sign Language. 

American Sign Language (ASL) is well-known and the best 

studied sign language in the world. The grammar of ASL 

has been applied to other sign languages especially as in 

British Sign Language (BSL). BSL is not closely related to 

ASL, so the differences between BSL and ASL are shown in 

Figure 1.  

In the next section, they explained implementation 

of sign language converter with MS Kinect XBOX 360TM. 

MS Kinect development have sensors which can establish 

watershed as RGB-D cameras can understand for using it 

with in gaming console. There are 3 sensors such as RGB, 

audio and depth. Both of them have serious roles like to 

obtain to detect movements, to allow the users to play 

games with their own bodies as a controller and to identify 

players’ sounds. This Microsoft Kinect development also 

helped other useful applications in computer vision area 

such as robotics and action recognition. Microsoft Kinect 

Sensor and its components are shown in Figure 2. 

 
Fig. 2: Microsoft Kinect Sensor 

For the speech recognition, they  have chosen fifty 

such as 13 personal pronouns, 14 verbs, 5 adjectives, 12 

nouns, 3 question words, and 3 yes, no and not for yes/no 

statements. In the Speech Recognition part, the program 

uses the .gif images to show the proper meaning for the 

recognized speech. Each words or word groups have a 

meaning on the Sign Language. The program has the 

capability of capturing 12 motions and interprets them to the 

text. Sign to Voice procedure converts move to the Acoustic 

Signal and Voice to Sign procedure is, recording the 

acoustic signal and converts it to the text and then to the .gif 

files. The motion recognition part uses image processing 

methods. It uses Microsoft Kinect sensor and then give to 

the user the outcome as voice. 

Nikhil T. Tarte, Sneha N. Bhadane and  Purva S. 

Kulkarni [2] in their paper have stated the development of 

an interpreter for communication between Normal Person 

and a Deaf and Dumb Person, for the individuals of a 

country India where it holds a great Importance because of 

higher population and less development. They explained a 

method that had been developed for recognizing isolated 

Arabic sign language gestures in a user independent mode. 

In this method the signers wore gloves to simplify the 

process of segmenting out the hands of the signer via colour 

segmentation. They used a depth gesture recognition camera 

which is not much costly compared to other devices. Their 

Application has the two end users; i.e., Deaf and Dumb User 

End and Normal User End. The gestures are taken as a 32- 

bit blob depth Image by the Intel Depth Camera and 

processed by Intel Perceptual Computing SDK to Extract 

the Coordinates of hand Movements. It gives 3D co-

ordinates i.e. X, Y, Z co-ordinates. For static gestures only 

2D co-ordinates of an image is required but for dynamic 

gesture recognition the centric parameter i.e. Z co-ordinate 

is required to analyze the gesture. These coordinates are 

processed by tracking their Pose and Gesture from Fingers 

to Hands. Later, Translation of ISL to English is carried by 

NLP Engine with the help of Learned Rules and Database of 

words.  For the Voice Recognition System they first 

recorded the voice and then sent this voice over the network 

to Google Voice Recognition System. This will get 

processed and a text is received. The main Reason of using 

Google Voice Recognition API is that it has a very High 

Precession for Indian English Pronunciation. These 

sentences are then required to be fetched from the database, 

in the form of animation or video. 

Sachin Bhat, Amruthesh M, Ashik, Chidanand Das 

and  Sujith [3] have implemented a user independent and 

portable system to convert the sign language to text message 

form which consumes less power because of the low ultra-

power AT89S52 microcontroller. They reviewed some 

proposed works [5] that present a retype text to Indian sign 

language (ISL) translation system. The system takes English 

sentence as input, performs analysis and generates the 

corresponding ISL structure. Since ISL does not have any 

written form, the output is represented in terms of pre-

recorded video streams. The system uses Lexical functional 

Grammar (LFG) formalism for representing ISL syntax. 

One more study [6] that they have reviewed is a system 

using Eigen value weighted Euclidean distance as a 

classification technique for recognition of various sign 

languages of India. The system comprises of Skin filtering, 

Hand cropping, Feature extraction and classification, 24 

signs were considered in this stud, each having 10 samples, 

thus a total of 240 images was considered. In their design 

the gloves are fitted with flex sensors so as to trace the 

correct movement of the fingers. According to the 

movement of the fingers there will be a voltage drop 

associated with it because of the variation in the resistance. 

  The voltage thus obtained will be analogy 

in nature. This analog voltage is converted to digital voltage 

using an analog to digital converter (ADC) and then this 

voltage is fed to microcontroller AT89S52. Further, the text 

will be displayed on the LCD and the letters can be 

transmitted using Bluetooth Module to a smart phone where 

text to speech conversion takes place. 

In K.V.Fale, Akshay Phalke, Pratik Chaudhari and 

Pradeep Jadhav [4] project, Flex Sensor plays the major 

role. The glove is fitted with flex sensors along the length of 

each finger and the thumb. The flex sensors give output in 

the form of voltage variation that varies with degree of bend. 

This flex sensor output is given to the ADC channels of 

microcontroller. It processes the signals and perform analog 

to digital signal conversion. Further the processed data is 

sent in a wireless manner to the receiver section. In this 

section the gesture is recognized and the corresponding 

output is displayed on LCD and simultaneously a speech 

output is play backed through speaker. Their methodology 

consists of two sections-Transmitter and Receiver. The RF 

transceiver is shown in the figure 3. 
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Fig. 3 (a): Transmitter Section [3] 

 
Fig. 3 (b): Receiver Section [3] 

The Transmitter section consists of flex sensors, 

accelerometer, AVR microcontroller and RF transmitter. 

The other section that is Receiver section consists of RF 

receiver, AVR microcontroller, voice module, 16x2 LCD 

Module. In their system at the transmitter side they use a 

glove which has to be worn by the user. This glove is 

mounted with 4 flex sensors each on the 4 fingers of the 

glove namely thumb, index, middle, and ring. The flex 

sensors give their output in the form of change in resistance 

according to the bend angle. The output from the flex 

sensors and accelerometer ( used for x, y, and z coordinates) 

is given to the ADC channels of the microcontroller. The 

processed ADC values from the microcontroller are 

compared with the threshold values for the recognition of a 

particular gesture. The particular gesture is recognised & is 

given to the microcontroller which transmits them through 

the RF module in a serial manner. 

For each value received at RF receiver, the 

microcontroller gives corresponding commands to the LCD 

and the Voice Module. The text is then shown on the LCD. 

Harmeet Kaur, Amit Saxena, Abhishek Tandon, 

Keshav Mehrotra and Khushboo Kashyap [7] in their paper, 

presented a brief description about the past attempts that 

were made to convert sign language to understandable form. 

In their paper, they have thoroughly scrutinized the previous 

attempts over this technology and also suggested various 

possible ways to implement the design of a simple smart 

glove.  

III. PROPOSED DESIGN 

The proposed design of our glove will convert the Indian 

Sign Language (ISL) into text and speech. Our proposed 

design consists of five flex sensors, one for each finger of 

the hand. These flex sensors are connected to five analog 

inputs of the microcontroller, Arduino NANO in our case. 

Arduino NANO as its name indicates is the smaller and 

compact version of Arduino. Since flex sensors have the 

property of generating a different resistance for every 

position of its bend, that is when it bends its resistance 

increases and we have used this property of flex sensor to 

detect hand gestures used in Sign Language. These flex 

sensors are used in a voltage divider circuit whose output 

voltage keeps varying with the variation of the resistance of 

flex sensors. This variable voltage is provided as an analog 

input to the microcontroller. The microcontroller can now be 

used to process this input voltage and send the desired text 

output to the android device (smart phone) using Bluetooth 

module. This android device may have a software 

application which can convert this text into audible (speech) 

signals. 

For the conversion of this text to voice, various 

attempts have been made. One of which was the use EMIC 

chip. EMIC chip is an integrated circuit which is used to 

convert the input text to corresponding speech signals. But 

because of its high cost, we have incorporated the use of 

android app which converts text to speech. This text can be 

sent from a microcontroller by a wireless medium (usually 

Bluetooth) into the smart phone and then this app will do the 

rest of the work of converting this input text into 

corresponding speech. Figure 4 shows a simple block 

diagram of Smart Glove and the working of the proposed 

design with a simple flowchart is shown in figure 5. 

 
Fig. 4: Flowchart of the Proposed Design 
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Fig. 5: A Simple Block Diagram of Smart Glove 

IV. EXPECTED RESULT 

This project is expected to serve the deaf & dumb 

community and to relieve them from the difficulties that 

they face in communicating with the normal masses. With 

the help of accelerometer along with the flex sensors, the 

accuracy of gesture recognition can be increased. The 

accelerometer also serves to widen the Sign Language 

library incorporated into the controller for this glove. If built 

with less flaws and immense accuracy then this project can 

be used by various social organizations and NGOs, who are 

constantly working for the upliftment of society, to serve the 

deaf & dumb community. 

V. CONCLUSION 

In our paper, we presented a brief overview of the past 

technologies that were used to implement gloves like ours in 

the past. Our proposed design incorporates Indian Sign 

Language into it which has not been done till now in the 

near past. This glove will also use the accelerometer and 

Bluetooth module along-with the flex sensors to increase its 

accuracy and reliability. Through this paper, we have tried 

to put forward our idea of serving the needy and thus 

removing the boundaries that we, as humans, have created 

within our own world by dividing ourselves into different 

communities. This gap of communities can be reduced to an 

extent through this glove. 
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