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Abstract - Human beings are able to speak, see, listen and respond according to the situations. But some people are 
underprivileged of responding and acknowledging. Making a solitary minimal framework for such individuals with hearing, 
visual and vocal hindrance is an intense activity and correspondence of these individuals with ordinary individuals has been 
consistently the hardest activity. The proposed system portrays a new unorthodox communication system framework for 
specially abled people in a single flexible device. The framework contributes a method for a visually impaired individual to 
peruse a book and it very well may be given by capturing a picture through Logitech camera which gets the content from the 
picture and processes it to speech via speaker, that is Text-To-Speech (TTS) conversion using OpenCV tool. For hearing 
impaired people, it guides a way to read the content from the screen, speech-to-text conversion (STP) is incorporated. To 
assist dumb people communicate with normal people, text-to-voice conversion is done and is read out by e-speak. Blind 
people are able to read the words using Tesseract OCR (online character recognition). 
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I. INTRODUCTION 
 
In the digital era with the advancement in information 
and communication technology, symbol language is 
the toughest way for the communication between 
deaf dumb people and the external world to provide 
the improved and easy lifestyle of dumb, deaf and 
blind people the proposed system is designed and 
developed.  
 
The proposed system helps normal and deaf dumb 
people to communicate with each other effectively 
and easily. To resolve these barriers with visually and 
vocally impaired people, the system is designed by 
making use of a tiny credit-card-sized computer 
named Raspberry-Pi 3imodel B with OpenCV 
software. The proposed system provides the 
technique for the deaf, dumb and blind people to 
communicate each other as well as with the normal 
people.  
 
A large number of approaches have been presented 
using web cameras and OpenCV algorithms to detect 
and identify the symbols. The gesture recognition is 
the most crucial area for the development of the smart 
human communication system. The gesture 
identification area has huge approaches to design and 
research the smart interaction system. When vocally 
impaired or hearing impaired person tries to interact 
with the external world they find very difficulties in 
exchanging the information because the normal 
people don’t have the knowledge about sign 
language. Sign language is mostly used by the 
vocally impaired ones and hearing impaired ones, 
which is a communication skill they are used instead 
of voice or speech to convey their messages or 
information to another person. 

II. RELATED WORK 
 
The image-based technique doesn’t require any 
external devices like hand gloves and helmet etc. due 
to this advantage lot of research is going on the 
image-based technique approach, but sensor-based 
technique disabled persons need to wear devices. 
Symbolic sign recognition system gaining importance 
in many application areas such as multimedia, human 
interface communication and security. Disabled 
persons face problems in communicating with normal 
peoples because normal people cannot understand the 
symbolic language. There are fewer sign language 
institutions in our country, due to this, many dumb 
people use the usual type of symbolic communication 
language to convey their message or information to 
the world and they don’t have any customized 
symbolic language. Therefore, a huge amount of 
communication gap still exists between the deaf, 
dumb, blind and external world. Despite the huge 
number of deaf and dumb people very little research 
is done to overcome the communication obstructions. 
The proposed system helps normal and deaf dumb 
people to communicate with each other effectively 
and easily. To resolve these barriers with visually and 
vocally impaired people, the proposed system is 
designed by making use of a tiny credit-card-sized 
computer named Raspberry-Pi 3 model B.  
 
The conclusion is, if a wearable device like glove is 
used, it would increase the cost of the device and the 
complexity too; it is also used for one person at a 
time which reduces the efficiency and capability of 
the system proposed. The Sharojan framework is 
helpful as it acts as the bridge between the specially 
abled people. The device helps in overcoming the 
Braille system, like blind people were feeling it by 
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their hands whereas this system just conveys the 
message through a speaker. Gesture control 
prototypes also increases the cost; practically, they 
are difficult to use in real life situations. Hand signal 
conversion also takes quite more time to process. 
Hence, the proposed system helps in overcoming all 
the cons of the existing system. 
 
III. SYSTEM DESIGN 
 
The block diagram of the proposed system is as 
shown in Figure 1. The system contains two main 
blocks; they are input condenser microphone and the 
output speaker section, camera to capture the images. 
All these input-output devices are controlled by the 
use of Raspberry Pi-3 module. 

 
Fig 1: Block diagram of personal communication system 

 
The proposed system can provide the technique for 
the deaf, dumb and blind people to communicate each 
other as well as with the normal people. For blind 
people, the image is scanned using Logitech web 
camera which is converted into text using Tesseract 
OCR, the converted text is stored into the folder with 
WordPad format and the resulted text is converted 
into speech using an e-speak technique which is read 
out by speaker and the converted text is also 
displayed in WordPad. When the dumb people 
communicating with normal people, the text written 
by dumb is spelled out by the speaker which can be 
understandable by normal person. For deaf 
disabilities, the voice/speech is translated into text by 
using a website called speechtexter.com. 
 
The proposed system in this paper is a portable 
device where the user sends and receives a message 
as a text. The device acts as a mobile phone. When 
people try to interact with others using this device, it 
takes input from the microphone. Then the device 
converts speech to text (STT) and displays it on the 
device screen based on the conversation. The user 
replies to the text message and the device converts 

text to speech (TTS) conversion and output are 
obtained from the speaker.  

 
Fig 2: Block diagram and working of gTTS (Google Text To 

Speech Conversion) 
 
Text-To-Speech (TTS):  
The first operation is text to speech translation 
technique, it is for the vocally impaired person who 
cannot able to speak as normal people. It reads aloud 
the text in digital form to vocal. It is a form of speech 
synthesis that converts text into spoken voice output. 
TTS systems, in contrast, vare theoretically capable 
of reading any string of text characters to form 
original sentences. The dumb people translate their 
information or message to written/text format which 
could be converted into a vocal signal. The converted 
voice signal is read out by e-speak or Google 
synthesizer through the earphone or speaker.  
 

 
Fig 3: Text to the speech/voice translation process 

 
Text-To-Speech using Camera:  
The second conversion technique is designed for 
peoples who are not able to see or read normal text. 
To facilitate these people, the proposed system is 
interfaced with the Logitech webcam to capture and 
scan the picture or page by using the OpenCV image 
processing library package. The scanned picture is 
translated into text using the Tesseract-OCR 
technique and saves translated text to file sample.txt 
and then open the saved text file, re-phrase the 
paragraph into smaller lines and save it. In OCR, the 
Adaptive-Linear-Thresholding-Techniques are used 
to convert the image into binary mapped images and 
they are transferred to character outlines. The 
translated text is read out by the e-speak through the 
speaker or earphone.  
 
Speech-To-Text (STT):  
The third conversion technique is implemented for 
the people who are the inability to hear the voice and 
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cannot identify the words of the normal person. To 
help such inabilities, the proposed system is equipped 
with a voice/speech to text conversion technique 
which is used to translate the speech/voice of the 
normal people to text format. The raw-input is given 
through a microphone which is translated into a text 
format using API. 
 

 
Fig 4: Speech to text process 

 
Gesture control:  
The fourth and last conversion is gesture language to 
text or voice. Within this process, vocally impaired 
people use symbols to convey their message or 
information to normal people in an understandable 
manner. The image is scanned, cropped and 
converted to a grayscale picture for enhanced features 
and then blur the resized picture by using the 
gaussian blur thresholding function to get the 
concentrated area of the picture. After, identify the 
angle and contours between 2 fingers. Identify and 
count the number of gradients which is lesser than 
ninety degrees and identify the number of defects. 
According to the number of defects, the message or 
text is displayed on the monitor or screen and read 
out by the speaker. 
 
The proposed model has 4 choices for selecting the 
necessary translation. 
 Text To Speech (TTS)  
 Image or Picture to Speech using Camera 

(ITSC/PTSC)  
 Gesture or Symbol To Speech (GTS/STS)  

 Speech or Speech To Text (STT)  
 
IV. CONCLUSION 
 
The proposed system has been designed. The working 
flow has been analyzed for the process. The TTS 
involves converting text to speech; STP involves 
converting speech to text using a microphone and 
monitor. Gesture control is used for controlling and 
communication between specially abled people. 
Hence, the system has been designed and analyzed as 
per the requirements. 
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