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Abstract— Visually impaired people report numerous 

difficulties with accessing printed text using existing 

technology, including problems with alignment, focus, 

accuracy, mobility and efficiency. We present a device that 

assists the visually impaired with effectively and efficiently 

reading paper-printed text. We introduce a novel, local-

sequential manner for scanning text which enables reading 

single lines, blocks of text or skimming the text for 

important sections while providing real-time auditory and 

tactile feedback. The design is motivated by preliminary 

studies with visually impaired people, and it is small-scale 

and mobile, which enables a more manageable operation 

with little setup. 
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I. INTRODUCTION 

Accessing text documents is troublesome for visually 

impaired (VI) people in many scenarios, such as reading text 

on the go and accessing text in less than ideal conditions 

(i.e. low lighting, columned text, unique page orientations, 

etc.) Interviews we conducted with VI users revealed that 

available technologies, such as screen readers, desktop 

scanners, smartphone applications, eBook readers, and 

embossers, are commonly under-utilized due to slow 

processing speeds or poor accuracy. Technological barriers 

inhibit VI people's abilities to gain more independence, a 

characteristic widely identified as important by our 

interviewees. In this paper, we present our work towards 

creating a device that could overcome some issues that 

current technologies pose to VI users. The contribution is 

twofold: 

A. First:  

We present results of focus group sessions with VI users 

that uncovered salient problems with current text reading 

solutions and the users ideographs of future assistive devices 

and their capabilities. The results serve as grounds for our 

design choices. 

B. Second:  

We present the concept of local-sequential text scanning, 

where the user scans the text progressively, which presents 

an alternative solution for problems found in existing 

methods for the VI to read printed text. Through continuous 

auditory and tactile feedback, our device allows for non-

linear reading, such as skimming or skipping to different 

parts of the text, without visual guidance. To demonstrate 

the validity of our design we conducted early user studies 

with VI users to assess its real-world feasibility as an 

assistive reading device. 

“There are many million visually impaired and low 

vision individuals world-wide according to the world health 

report. Vision loss can be very traumatic, leading to 

frustration and depression. According to the American 

Foundation for the Blind (AFB), the rate of unemployment 

among legally visually impaired individuals of working age 

residing in the United States is much greater than that of 

individuals with no functional limitations. Employment 

opportunities and independence are scarce for visually 

impaired individuals”. This is unfortunate in view of the fact 

that ingenious devices and Information Technology 

Engineering (ITE) strategies can be developed to help 

people overcome these barriers and to pursue 

educational/professional opportunities that will enable them 

to become productive members of society.  

During the last decades several research efforts 

have been directed toward providing better reading 

accessibility and navigation to visually impaired individuals 

in their living environment. These efforts have focused on 

developing new devices and ITE scientific methodologies. 

However, there is still a need to overcome reading and 

navigation barriers encountered by individuals who are 

visually impaired. Until these barriers are eliminated, 

visually impaired individuals will continue to be 

underrepresented in society. There is no evidence that the 

cognitive abilities of people with visual impairments are 

diminished. On the other hand, the lack of opportunities to 

develop and use their abilities impedes their opportunities 

for employment and engagement in society. A range of 

adaptive technologies and devices have evolved since the 

1960’s to enable the visually impaired to deal with a variety 

of situations.  

II. PROPOSED METHODOLOGY 

We evaluated the device in three parts: camera interfacing, 

OCR (Image to text conversion) and Text to Speech 

conversion. 

Initially the image will be captured by the camera. 

Then the image will be filtered according to the required 

size and resolution of the image. And is converted into 

number of segments and feature extraction is carried out. 

Then the part remaining will be character recognition. And 

lastly this text is converted into speech. This is the 

methodology proposed in our work. 

Accessing text documents is troublesome for 

visually impaired (VI) people in many scenarios, such as 

reading text on the go and accessing text in less than ideal 

conditions (i.e. low lighting, columned text, unique page 

orientations, etc.) Interviews we conducted with VI users 

revealed that available technologies, such as screen readers, 

desktop scanners, smartphone applications, eBook readers, 

and embossers, are commonly under-utilized due to slow 

processing speeds or poor accuracy. Technological barriers 

inhibit VI people's abilities to gain more independence, a 

characteristic widely identified as important by our 

interviewees. In this paper, we present our work towards 

creating a device that could overcome some issues that 

current technologies pose to VI users. 

The technique proposed in this paper is that a 

whole page or a document is converted into speech no single 
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word conversion that may involve comparatively more delay 

than that conversion word by word. A complete document is 

converted into speech at once.  

 In the earlier studies or implemented studies clearly 

say that the word by conversion may easier but is more 

complex than a whole document conversion into speech. So 

here we implement the idea of conversion a whole page of a 

document into speech. This reduces the delay of conversion 

and a more accurate system for the users.  

 The text-extraction algorithm expects an input of a 

close-up view of printed text. We start with image 

binarization or filtering, segmentation,selective feature 

extraction and recognition. Thereafter we look for text lines 

by fitting lines to triplets of pruned contours; we then prune 

for lines with feasible slopes. We look for supporting 

contours to the candidate lines based on distance from the 

line and then eliminate duplicates using a 2D histogram of 

slope and intercept. Lastly, we refine line equations based 

on their supporting contours. We extract words from 

characters along the selected text line and send them to the 

OCR engine. Words with high confidence are retained and 

tracked as the user scans the line. For tracking we use 

template matching, utilizing image patches of the words, 

which we accumulate with each frame. We record the 

motion of the user to predict where the word patches might 

appear next in order to use a smaller search region. Please 

refer to the codefor complete details. 

When the user veers from the scan line, we trigger 

a tactile and auditory feedback. When the system cannot 

find more word blocks along the line we trigger an event to 

let users know they reached the end of the printed line. New 

high-confidence words incur an event and invoke the TTS 

engine to utter the word aloud. When skimming, users hear 

one or two words that are currently uttered and can decide 

whether to keep reading or move to another area. 

Our software runs on Mac and Windows machines. 

We focused on runtime efficiency and typical frame 

processing time on our machine, which is suitable for real-

time processing. Low running time is important to support 

randomly skimming text as well as for feedback; for the user 

gets an immediate response once a text region is detected. 

A. System Operation 

Giving VI people the ability to read printed text has been a 

topic of keen interest in academic and industry for the better 

part of the last century. The earliest attainable evidence of 

an assistive text-reading device for the blind is the 

Optophone from 1914; however the more notable effort 

from the middle of 20
th

 century is the Optacon, a steerable 

miniature camera that controls a tactile display.  We found a 

general presumption that the goal is to consume an entire 

block of text at once, while our approach focuses on local 

text and gives the option of skimming over the text as well 

as reading it thoroughly. We also handle non-planar and 

non-uniformly lit surfaces gracefully for the same reason of 

locality, and provide truly real-time feedback. In our work 

we present the reading of text for a visually impaired person 

thoroughly on the go 

B. Block Diagram 

 
Fig. 1: Block diagram. 

C. Working 

The main aim of the project is to convert text to speech for a 

visually impaired person. But directly text to speech is not 

possible so an image has to be converted to text, then the 

text is converted to speech.  

It involves three main parts  

1) Camera Interfacing 

2) OCR ( Optical Character Recognition) 

3) Text To Speech Conversion 

D. Algorithms 

Optical Character Recognition  

1) Image filtering 

2) Segmentation 

3) Feature extraction 

4) Recognition 

1) Speech Synthesis: 

1) Back Propagation 

2) OCR involves steps such as 

1) Image reading 

2) Converting the image to resized image 

3) Converting RGB(3 dimensional) image to gray 

scale(1 dimensional) then to black and white and 

negating the black and white image 

4) Lines cropping 

5) Letter cropping 

6) Opening a text file 

7) Write access to the text file and writing the 

required text on the text file extracted from the 

image. 

3) Camera Interfacing 

Done in two ways; 

1) Through webcam 

2) Through a phone connected over a wireless 

connection 

The webcam is called through MATLAB instruction 

For calling webcam 

vid = videoinput('winvideo', 1); 

set(vid, 'ReturnedColorSpace', 'RGB'); 

CapImage = getsnapshot(vid); 

For wireless connection 

url = 'http://192.168.1.2:8080/photo.jpg'; 

CapImage = imread(url); 

We can use any of the cameras that is taking the 

picture to be converted to speech by webcam of the PC or 

using camera of the phone which is connected over a 

wireless connection in which an application is installed for 

connection with MATLAB. 

4) Optical Character recognition 

In this algorithm the image is converted to speech and is 

written in a text file which is automatically called by the 

MATLAB function. It takes the image and the image is in 
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RGB scale, converted to gray scale image and then black 

and white and negating it. The characters are recognized and 

compared with the characters stored in the data base. After 

comparison the image is converted to a text file ready to be 

converted into speech in the next algorithm. 

5) Text To Speech Conversion 

The resultant text file is extracted and converted to speech 

using the function line as 

function [img command] =  test_speech() 

The voices which are to be recorded for simplicity 

of the user are recorded through instructions 

 There are some voices recorded which does work 

according to the specified programming such that an 

instruction TAKE does the work of clicking the picture and 

converting into speech at the same instant, SAVE does the 

work of clicking the picture and saving it for future read, 

READ does the work of reading the images which are 

already saved, DELETE does the work of deleting the saved 

images and EXIT will put a stop for the running function. 

The instructions below are for recording the voices and then 

later on tested for noise calculation:   

input('say TAKE immediately after hitting enter'); 

x= wavrecord(Nseconds*Fs,Fs,'double'); 

wavplay(x,Fs); 

pause(1); 

[s(i,:),g] = lpc(x,12); 

input('say SAVE immediately after hitting enter'); 

x= wavrecord(Nseconds*Fs,Fs,'double'); 

wavplay(x,Fs); 

pause(1); 

[s(i,:),g] = lpc(x,12);  

input('say READ immediately after hitting enter'); 

wavplay(x,Fs); 

pause(1); 

x= wavrecord(Nseconds*Fs,Fs,'double'); 

[s(i,:),g] = lpc(x,12); 

input('say DELETE immediately after hitting enter'); 

x= wavrecord(Nseconds*Fs,Fs,'double'); 

wavplay(x,Fs); 

pause(1); 

[s(i,:),g] = lpc(x,12); 

input('say EXIT immediately after hitting enter'); 

x= wavrecord(Nseconds*Fs,Fs,'double'); 

wavplay(x,Fs); 

pause(1); 

[s(i,:),g] = lpc(x,12); 

6) Implementation of Smart Touch Device 

In this paper we are implementing the new and latest 

technology for the visually impaired persons as an improved 

technique for them to read the text on the go. As we have 

seen the previous already implemented technologies there 

will be one or the other disadvantage, so in order to improve 

the efficiency and give the new technology to the world we 

are implementing this technique. 

 According to the survey we have come across the 

technologies which involves the conversion of each word 

into speech which would cause a delay to some extent where 

as in case of this paper we are imposing a technique where a 

whole page is converted into speech at once to avoid the 

delay that would come across in previous years 

implemented works.  

 Initially the image is taken or captured of the page 

to be read by the visually impaired person to be converted to 

speech. This involves steps as that the image is first captured 

and converted into text and written on a text document. 

Then later on this text is converted into speech via speech 

synthesis process using back propagation technique. Image 

to text conversion is done through optical character 

recognition i.e., OCR which comprises of algorithms such as 

Image Filtering, Segmentation, Feature Extraction and 

Recognition. Image filtering filters the image according to 

the required pixel size, and if not the image is converted to 

the resized required image. Segmentation does the work 

segmenting the characters present in the image and keeps 

the track of all the characters segmented. Feature extraction 

extracts the segments of characters for future processing of 

the system. And the extracted characters are written on a 

text document through recognition compared with the 

characters already stored in the data base and a complete 

text document is retained at the end of all the working of 

algorithms at this phase of the system. 

We evaluated Finger Reader in a two-step process: 

an evaluation of Finger Reader's text-extraction accuracy 

and a user feedback session for the actual Finger Reader 

prototype from four VI users. We measured the accuracy of 

the text extraction algorithm in optimal conditions at 93.9% 

(_ = 0:037), in terms of character misrecognition, on a 

dataset of test videos with known ground truth, which tells 

us that part of the system is working properly. 

7) User Feedback 

We conducted a qualitative evaluation of Finger Reader 

with 4 congenitally blind users. The goals were (1) to 

explore potential usability issues with the design and (2) to 

gain insight on the various feedback modes (audio, haptic, 

or both). The two types of haptic feedbacks were: fade, 

which indicated deviation from the line by gradually 

increasing the vibration strength, and regular, which 

vibrated in the direction of the line (up or down) if a certain 

threshold was passed. Participants were introduced to Finger 

Reader and given a tablet with text displayed to test the 

different feedback conditions. Each single-user session 

lasted 1 hour on average and we used semi-structured 

interviews and observation as data gathering methods. 

Each participant was asked to trace through three 

lines of text using the feedbacks as guidance, and report 

their preference and impressions of the device. The results 

showed that all participants preferred a haptic fade 

compared to other cues and appreciated that the fade could 

also provide information on the level of deviation from the 

text line. Additionally, a haptic response provided the 

advantage of continuous feedback, whereas audio was 

fragmented. One user reported that \when [the audio] stops 

talking, you don't know if it's actually the correct spot 

because there's no continuous updates, so the vibration 

guides me much better." Overall, the users reported that they 

could envision the Finger Reader helping them fulfill 

everyday tasks, explore and collect more information about 

their surroundings, and interact with their environment in a 

novel way. 

8) Snap shots of experimental results 

Initially commands have been studied how to take picture, 

how to show the image, and opening a notepad to write file 
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converted from the image. Some snapshots have been taken 

to in order to show the results produced. 

Snapshot of the image to OCR conversion 

Here the first image that is original image is 

extracted, then converted to resized image, then to gray 

scale, and to black and white and after the black and white 

image is obtained it is converted to its negate.   

 
Fig. 2: Snapshot of opening a text file with write access to 

the file 

 
Fig. 3: Snapshot of the OCR 

Initially the captured image is taken as an original 

image, and converted to other gray scale, black and white 

and negating it. And the algorithms such as image filtering, 

segmentation, feature extraction and recognition writing the 

characters in the image on the text file. 

 
Fig. 4: Snapshot of taking the image 

 
Fig. 5: Snapshot of image 

The directory of the file should be the same. The 

current folder should be chosen the same as that from which 

the file is getting executed. 

III. SYSTEM SOFTWARE 

A. MATLAB R2012a 

Code is written in MATLAB which consists of image 

processing tool OCR.  

1) We are using MATLAB because of its high speed 

compiler runtime.  

2) MATLAB is of Industrial Standard. 

3) The code written in MATLAB can be converted to any 

other language without the use of any other software. 

IV. CONCLUSION 

A device that assists visually impaired users with reading 

texts or words. It’s basically a device which enables a 

visually impaired person to read the text or words from the 

normal paper or a novel from which a normal person can 

read. This device no longer takes a normal person to read 

the text whenever feels like. The person need not to wait for 

the text to be converted into old technology but can move 

with the fast growing world accordingly. From our paper we 

have proposed a new methodology or technique for the 

visually impaired person through which the person is able to 

read the text or word from which as normal person can 

easily. The device can be of as compact as that of a size of 

mobile or a camera on a fingertip. Here we conclude that the 

technology proposed in this project is an improved one from 

the previous technologies already implemented. And it is 

smart touch device which is an assistant for visually 

impaired person to read the text wherever and on the go.  
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