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Abstract - Blindness is limitation for humanity. Text and speech is main medium for communication. It is observed the 
blind peoples finding difficulty in day today life. Reading text documents, sign boards, recognization of faces is difficult task 
for blind peoples. The paper proposes smart reader for blind people to read the contents present in the images and recognize 
face from the image. The proposed method extracts text from images using Tesseract Optical Character Reorganization 
(OCR).Detected text is converted to speech using eSpeak  tool. For face detection haar cascade classifier is used which is 
provided by openCV. Face recognization is carried out by using Local Binary Pattern Histogram face recognizer. Raspberry 
pi is used in proposed project. It provides an interface between sensors, camera and image processing results. Battery backup 

is used to achieve portability. Device can be used anywhere and anytime. 
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I. INTRODUCTION 

 

In our world of 7.4 billion peoples, 285 million 

peoples are visually impaired out of whom 39 million 

people are visually impaired, i.e. have no vision at all, 

and 246 million have mild or extreme visual 

impairment (WHO, 2011). Because of eye infections, 

age related causes, uncontrolled diabetes and 

different reasons the number of visually impaired 

people expanded each year. Visually impaired 
peoples face difficulties while reading the books, 

menu card, sign boards etc. Visually impaired 

peoples report various troubles with getting to printed 

content using existing technology, including issues 

with efficiency, accuracy, portability and focus. In 

past decades, utilization of multimedia technology  

has expanded hugely. In multimedia technology 

image is one of the essential part and picture can have 

diverse substance in it, for example, text, human, face 

etc . Among all substance in images, content is 

observed to be a  most important feature to know the 
image contents. Ongoing improvements in cell 

phones, PCs, and accessibility of computerized 

cameras make it practical to help the visually 

impaired persons by creating camera based 

applications that combine computer vision tool with 

other existing gainful products, for example, Optical 

Character Recognition (OCR) framework. 

Accessing documents is crucial for visually impaired 

persons in multiple situations. The goal is to enable 

visually impaired people to contact printed message 

and get audio output in real time. The improvement 
of such frameworks requires the utilization of two 

advancements that are integral to these frameworks, 

to be specific optical character recognition for Text 

Information Extraction (TIE) and Text-To-Speech 

(TTS) to convert text to speech. 

In this proposed project text recognition is finished by 

Open Computer Vision (Open CV). For 

implementation of image processing techniques we 

have used functions of  Open CV.For text extraction 

from images we use Optical Character Recognition. 

OCR engine  distinguishes the outline  pitches ,slope 

blank areas and joint letters. It additionally checks the 

quality of the perceived text. And this recognized text 

is converted to speech using e-speak algorithm. In 

this project, OpenCv library functions are used for 

face recognition. Haar casacade classifier is used for 

face detection. 

 

II. PROPOSED METHODOLOGY 

 

The projected technique is to assist blind man in 

reading the text  on the text labels, written notes and 

merchandise as a camera primarily based helpful text 

reader. The idea involves text recognition and face 

recognition from image taken by camera on spectacle 

and acknowledges the text using OCR. Conversion of 

the recognized document to voice output by e- Speak 

algorithm. The system is nice for movability, which is 

achieved by providing battery backup. 

 

Figure.1:  Block diagram of proposed system 

 

The proposed method has two different modes. The 

text recognition and face recognization modes are 

selected using switch 1 and switch 2 respectively as 

shown in fig.1. If the blind person want to read 

document, printed text, labels of product he can use 
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first switch to capture image. In this mode captured 

image is converted to gray scale image. To remove 
the noise from the image the dilation and erosion 

operations are used. Then this image is converted to 

binary.Binarized image is loaded to the Tesseract 

OCR so as to recognize text from image. The output 

of the tesseract OCR is text file.This text file is input 

of the e-Speak algorithm.  algorithm converts the 

transformed text to audible form. The audio output is 

produced through the headphones connected to audio 

jack of the Raspberry pi. 

 
Figure.2: Text Reorganization Process 

 

Face recognization is done using the switch 2.face 

recognization has three basic steps includes face 

detection, feature extraction, face recognization as 

shown in fig.3.Haar cascade classifier is used for face 

detection. Database of different known person was 

create with two tuples, one for input image and 

second for labelling of the image. In the dadabase15 
image samples of each person are taken. After 

pressing the switch, image is captured the face 

recognizer object detect the face and try to recognize 

the face from database. If two images not matched 

then raspberry pi gives an audio message that 

„unknown face is detected .If face is recognized then 

raspberry pi gives an audio message of that persons 

name. 

 
FIGURE.3: PROCESS OF FACE RECOGNIZATION 

 

III. HARDWARE IMPLEMENTATION 

 

Hardware needed for this project are raspberry pi 3, 

camera module and power bank. Camera captures the 

images. Image processing on images is done on the 
Raspberry pi. Power bank is used for portability of 

the system 

 

1. Raspberry pi 

Raspberry pi is a small credit card sized computer 

which can be programmed. Raspberry pi uses open 

source and free software. It is a Linux based system  

which could do all the ordinary tasks in PC. The 

Raspberry pi model B contains 1 GB RAM and 

1.2GHz Quad-Core ARM Cortex-A53 processor. 

This model accompanies 40 GPIO pins and 4 USB 
ports which makes it more valuable. Likewise it has 

camera interface and 3.5mm sound jack. For internet 

connection ,in-built wi-fi and Ethernet port is 

provided. The audio output is accessible through the 
audio jack. We choose raspberry pi for our project 

because it uses SD card and size of RPi is small also 

gives advantage of movability. 

 

2. Camera 

A camera is used to capture images. Camera has a 

resolution of 5 MP which is capable to capture good 

quality images. 

 

IV. SOFTWARE IMPLEMENTATION 

 

Raspberry pi works on Raspbian operating system 
which is based on debian operating system. Raspbian 

has several versions from that raspbian stretch 

version is used in our project. This operating system 

comes with the pre-installed libraries like 

GPIO,camera module. Code is written in python 

language. 

 

Recognition of text from images using OCR tool 

In the proposed project, text detection from images is 

don with help of tesseract OCR engine. It is a open 

source tool and it is powered by google. Binarized 
image is input of the tesseract OCR engine. This 

algorithm processes in step by step manner. The 

initial step is an connected component analysis in 

which outline of the components stored. This step has 

number of advantages such as simple to discover 

reversed text, recognizes easily on black text on white 

backgrounds. in this stage, Tesseract identifies the 

foreground pixels and anaalyzed them as blobs or 

possible characters .Blobs are sorted out into text 

lines, and the lines and regions are investigated for 

fixed pitch or proportional text. Slope over the line is 

utilized to discover text lines. These lines are broken 
into words diversely as indicated by the sort of 

character spacing. Fixed pitch content is slashed 

quickly by character cells. The cells are checked for 

joined letters and if it is discovered then it is 

separated. Nature of perceived content is checked. If 

the clearness isn't enough the content is passed to 

associator. The classifier looks at  each perceived 

letter with training data. The word acknowledgment 

is finished by thinking about certainty and rating[5]. 

 

Conversion of text to speech using eSpeak engine 
To convert transformed text to audible form TTs 

engines are used. For text to speech conversion 

eSpeak which is open source speech synthesizer used. 

eSpeak utilizes a “formant synthesis” technique. This 

permits several languages to be given in small size. 

The main advantage of utilizing eSpeak is that voice 

is clear, and can be utilized at high speeds.eSpeak is a 

command line program to speak text from file. It 

includes different voice, whose characteristics can be 

altered 
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To install eSpeak module use the following 

commands: 

 

 
This module performs transformed txt into audible 

form. Raspberry has an on board audio jack. The 

audio output is produced through the headphones 

connected to Raspberry pi. 
 

Face recognition using Haar cascade classifier 

For facial recognition openCV ,os ,numpy and image 

modules are used. Numpy module is utilized to store 

images.OpenCv provides haar cascade classifier for 

face detection .Haar feature detector start scanning 

the image from the top left corner and ends at bottom 

right corner of the image. Face recognization process 

involves three major steps. First step involves the 

face detection in the image. When we get region of 

interest we use this image for training. For face 

detection haarcascade frontalface default.xml is 
utilized. The next stage includes face recognizer 

object. We have utilized local binary patterns 

histograms. Local binary pattern describes the texture 

and shape of image. This is done bydividing image in 

little region to extract the features which rea used to 

compare the images. Database for the face 

recognization is created. We created functions 

thattakes  path to the  database as input argument and 

returns tuple of 2 list, one containing the detected 

faces and the other containing the corresponding label 

for that face 
 

RESULTS 

 

The following figure shows results obtained in the 

proposed system.Figure.4 shows face detection of 

single person image.Each person has given Id in the 

database.Figure 4 shows the ID of person is 78. 

Figure 5 detects the two person with ID 78 and 

35.For each id specific message is given.After 

identification of ID this audio message will be heard 

to user. 

 

 
Figure 4: captured image after pressing switch 2 

 

 

 

 
Figure 5: Face reorganization with given ID 

 

Figure 6 is input image for text detection. 

Preprocessing is done on input image. Figure.7 is the 

input for tesseract OCR. 

 

 
Figure 7: Captured image 

 

 
Figure 8: Input of Tesseract-OCR 

 

 

 
Figure 9: Output of tesseract-OCR 

 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 

Volume-6, Issue-9, Sep.-2018, http://iraj.in 

Smart Reader for Blind People 

 

43 

CONCLUSION 

 
We have implemented smart reader for blind people 

using raspberry pi. It recognizes text and face from 

the images. Device is small in size and issue of 

portability is solved using battery backup. Wired 

camera is utilized for fast process. The device is 

helpful for blind person. 

 

By adding GPS system, we will get location of person 

and get direction for user. Object detection feature 

can be added in this system. Wi-fi facility can be 

added to remove the wired connection between 

camera and raspberry pi. 
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