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Abstract— Finding an efficient communication means for 

blind deaf and dumb people has always been a challenging 

task. Lack of proper communication means for blind has 

always restricted them from accessing most literary works 

,while Braille text or gesture method are helpful for a 

specially abled person a layman has little if no idea about it 

,resulting in a communication barrier between them . In this 

paper we propose an assistive communication device for 

blind a deaf and dumb person which promises to break this 

barrier. This all in one device performs text to speech, speech 

to text, image to speech and gesture to speech functions all of 

which are co-ordinate using a raspberry pi board. This paper 

discusses the hardware and softwares of this device making 

these functions possible and further its limitations. 
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I. INTRODUCTION 

Worldwide around 285 million people are found to e 

suffering from vision related problems of which 39 people are 

blind and the other 246 million are categorized under low 

vision. India has the largest chunk of this with 15 million 

blind people who often end up in need of a neighbor or 

knowledge of Braille to communicate. 

The deaf and dumb population of this world is 9.1 

million. While a deaf person opts for a medical hearing aid 

wherever possible a dumb person heavily relies on sign 

language to communicate. But the larger part of the 

population has no idea of sign language which may employ 

hand gestures and a multitude of other things, this causes a 

communication barrier isolating them 

To resolve these difficulties we have used a compact 

computer called raspberry pi using which we develop an 

assistive communication device for blind deaf and dumb. For 

blind the image is converted to text and then to speech 

through image processing using Tesseract software. A speech 

to text platform can provide communication assistance for a 

deaf person. A dumb person can type his message which is 

converted to speech using espeak in addition to which the 

principles of image processing are employed to convert 

gestures to text. 

A. Goals and Objectives 

The prime goal of our project is to provide a standard lifestyle 

for blind deaf and dumb people as experienced by normal 

people.  

1) Through this device visually impaired people are able to 

make sense of text easily.  

2) A vocally impaired person can communicate his message 

through text and gestures which is to be converted into 

text. 

3) A deaf person is able to understand others speech from 

the text that is displayed through speech to text 

conversion. This allows him to experience an 

Independent life. 

B. Methodology 

1) Text to Speech Conversion 

The text to speech conversion is made possible through 

espeak which is a compact open source speech synthesizer 

software. This conversion takes place in the following two 

steps 

2) Text T=to Phoneme Translation 

In this step the input text is translated into pronunciation 

phonemes e.g. if the input text is Xerox then it is translated as 

ziroks as pronounced. Intonations are added to make the 

speech nonmonotonous and more natural e.g. in espeak 

adding apostrophe creates a format stressed syllable:z’iroks 

3) Sound Synthesis using Prosody Data 

The espeak synthesizer outputs speech sounds like sonorant 

and vowels through additive synthesis adding sine waves to 

produce total sound 

The text typed in the command prompt can be directly 

scanned and provided as input to the espeak synthesizer  

II. IMAGE TO SPEECH 

This function requires the use of both espeak and tesseract 

OCR. OCR stands for optical character recognition and is 

used to convert a captured image into text. The captured 

image is first subjected to preprocessing to enhanceit and 

minimize noise. The conversion relies on a binarization 

technique where the image is converted into black and white 

pixels, this separates the texts from the background. This is 

followed y layout analysis to identify paragraphs lines and 

columns and finally character isolation. 

There are two types of character recognition they are as 

follows: 

A. Matrix Matching  

In this method the isolated character is compared to a stored 

glyph pixel by pixel. This is also called pattern matching 

B. Feature Extraction  

In this method the glyph is decomposed into many features 

such as number of curves or lines or circles etc to recognize 

the correct character 

These images converted into text through OCR are input to 

espeak synthesizer to produce speech. 

III. GESTURE TO TEXT 

The first step to perform this conversion is to obtain a 

grayscale image from the RBG image. This is done through 

colorimetricgray scaling where the light intensity of each 

pixel is measured and is assigned a gray shade from the 

grayscale. These pixels are quantized and assigned an 

unsigned integer value, this is to reduce complexity in 
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computation and storage. This grayscale image is subjected 

to Gaussian blur through convolution to reduce noise. Otsu’s 

thresholding method is used to differentiate between 

foreground and background pixels through a mathematical 

function. 

The convex hull method is used to define contours 

in the image. Convex hull is the smallest convex polygon that 

encloses all the desired like pixels. The image is further 

processes to count the number of angles formed between 

fingers.  

IV. SPEECH TO TEXT 

This function is executed with the help of an online software 

called speechtexter. The basic principle of speech to text 

holds good where voice samples are converted to frequency 

plots and are compared against library files to display the 

correct text on screen. 

 
Fig. 1: Block Diagram and Components 

A. Hardware 

1) Raspberry pi 3 Model B 

Raspberry pi is a small single board computer developed by 

Raspberry pi foundation. It features a RAM of 1 GB and a 

hub of USB ports using which enables peripherals like mouse 

and keyboard to be added. The processor allows to be used as 

a computer cpu which is facilitated by a monitor connected to 

the HDMI port. The raspberry pi also houses an Ethernet port 

to enable internet access.the board works on a Raspbian OS. 

2) SD Card  

SD card is a key component while using Raspberry pi, it 

provides storage for the operating system and other files. 

3) Logitech Camera 

This is a plug and play device connected to the raspberry pi 

board through USB port. 

B. Software 

1) Opencv 

Opencv is a library of programming functions used to provide 

real time computer vision. It is helpful in performing 

functions like image processing, video capture it also includes 

features like face and object detection. 

2) Tesseract OCR 

This is an optical character recognition tool used to convert 

image to text through matrix method or feature extraction. 

3) eSpeak 

This is a compact open source speech synthesizer software 

which gives speech output for a text in a non-monotonous 

natural tone. 

4) Speechtexter software  

This online software is accessed using chrome or other 

browser and can be directly called from the command 

prompt. 

V. RESULTS 

A. Image to Speech 

The first method is for the blind folks ,In this method, The 

visually impaired folks need to purchase some product or any 

wordings within the image, so as to assist them, we have 

interfaced the Logitech camera to capture the image by open 

CV2.The image that is captured is being first regenerate to 

text by Tesseract OCR During this OCR, they apply the 

adjective thresholding techniques to vary the image to binary 

pictures and then they transferred them to characters outlines 

and these characters outlines were regenerate into speech and 

therefore cluster of words forms the text and it's been browse 

out by eSpeak. 

 
Fig. 2: Image to Speech 

B. Text to Voice  

The second method gets on for the dumb masses who cannot 

speak and so they convert their thoughts by text that may be 

transferred to voice signal. The regenerated voice message is 

shipped over the eSpeak. 

 
Fig. 3: Text to Speech 

C. Voice to Text  

The third method, we have a tendency to provide for the 

exhausting of hearing folks that cannot learn the words of 

others. In order to assist them we’ve used this helpful device 

for deaf folks. This procedure is control out by assigning the 

minimum threshold voltage to acknowledge the voice signal 

through the electro-acoustic transducer and later getting the 

signal it convert them into message to alternative people.  
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Fig. 4: voice to text 

D. Gesture to Text 

The fourth method is image is processed to count the number 

of angles formed between fingers. And number of angles will 

be produced on a screen.  

 
Fig. 5: Gesture to Text 

VI. CONCLUSION AND FUTURE SCOPE  

The project aims to break the communication Barrier between 

specially abled and normal people by developing a prototype 

of the assistive communication device which basically acts as 

ears eyes and tongue for them. This project strives a provide 

a normal lifestyle for such people. In future the gesture 

recognition can be developed to output full sentences. Also 

the input to image processing can be in the form of videos 

that are divided into frames and then converted to text. 

Employing more efficient and accurate algorithms can enable 

hand written texts to be converted to speech. 
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