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Abstract— Reading is indispensable in today’s times. 

Printed text is everywhere in the form of reports, receipts, 

banking statements, on medicine bottles, etc. Optical aids, 

video magnifiers, and screen readers can help visionless 

users to access their documents. Visual Substitution System 

helps visionless people in their day to day life. It navigates 

the user so that they can move freely. It also separates the 

object from the image which is obtained from camera, and 

localization and identification are conducted from the 

images or videos. The recognized tags are output to 

visionless users in the form of speech or audio. This 

research work describes four modules. First is navigating the 

user path, second one is Image capturing process, after that 

Text recognition - Finally, Speech output. This paper 

describes different methods which can be used by visionless 

people for their daily chores. 

Key words: Visionless people, Text reading, Navigation 

system, Android, Object Detection 

I. INTRODUCTION 

National surveys on visionless people are vital as they 

deliver national estimation of number of people who 

visionless all over the country. As of 2012, according to a 

survey by World Health Organization there were 285 

million people who were visionless of which 246 million 

had low vision and 39 million were blind and 90% who are 

having low-income. International Centre for Eye Health has 

collaborated with Ministries of Health and in-country teams, 

giving technical input to four large, national population 

based surveys of blindness and visionless people, in 

Bangladesh, Nigeria, Pakistan, and Sri Lanka. This survey 

includes adults aged above 40 years excluding Bangladesh 

where those aged 30-39 years were also included. There are 

four division in this category in which first is Normal vision 

then, Moderate visual impairment, severe visual impairment 

and blindness. This disease is generally caused by 

uncorrected refractive errors (43%), (Astigmatism, myopia 

and hyperopia), 33 % by cataract which are not operated and 

2% by glaucoma. 

In the computer vision field, evolving visual aids 

for handicapped individuals is one of the most vigorous 

research topics. Visionless people are not able to finish their 

visual task individually. They require some navigation 

system to assist or guide them. Many researches are being 

pursued to build navigation system so that visionless people 

can move freely and do their task independently. Even many 

researches are being carried out for their daily life routine 

requirement. Some example which describe difficulties 

faced by visionless people are that they can’t read any type 

of text like warnings in walls, signals that are around them, 

product or medicine tags, walking problem, obstacle 

detection, decision making problem and many more. 

Therefore, the development of system that can give an audio 

output to them so that they can easily move and do their 

work without any type of hindrance. This system can be of 

two types either mobile application or hardware system. 

Mobile application can use platforms like Android, IOS etc. 

Hardware system uses platforms like MATLAB, JAVA or 

any other as per developer satisfaction. Figure 1 shows some 

example of Visionless people. 

 
Fig. 1: Example of visionless people. 

In this paper, we give description of existing 

system based on above platform for visionless people. This 

paper focuses more on shopping facilities which are 

available for visionless people. We present an overview of 

vision substitution modalities [1- 10] and their purpose. The 

remainder of this paper is as follows: Section 2 gives 

overview of related work; Section 3 describes Literature 

Survey of existing methods; Section 4 shows the 

experimental result of existing methods; Section 5 

determines the Conclusion.  

II. OVERVIEW 

Recent works show that vision substitution system accept or 

extract information from the user's surroundings who are 

using the system  and then convert it into voice or audio 

output and deliver  to the user by using Image/Video 

processing techniques. 

This part presents an introduction to existing 

technologies used in vision substitution system. The key 

terms or methods which are to be kept in mind before 

developing vision substitution system are as follows: 

A. Optical Character Reader/Recognition (OCR)  

OCR mechanically converts existing characters into the text 

format or readable format i.e. (pdf, txt, rtf, etc.), which can 

then be used in a variety of system [11]. OCR include 

following techniques: 
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Fig. 2: Process of OCR 

 Preprocessing 

 Image acquisition 

 Location and Segmentation 

 Feature extraction 

 Classification 

 Post processing 

 
Fig. 3: Example of OCR system used by user. 

B. Text-to-Speech (TTS) 

TTS provides artificial human voice to the user. Synthesizer 

includes following technologies [12]: 

 Formant synthesis 

 Articulatory synthesis 

 Hidden Markov models (HMM) based synthesis 

 Concatenation synthesis 

 Unit selection synthesis 

 Diphone synthesis 

 Domain-specific synthesis 

 Sinewave synthesis 

 
Fig. 4: Process of TTS 

Figure 4. Shows the process of TTS:- firstly, it 

takes input from keyboard,  then applying OCR technique to 

detect text after recognizing the text convert it to machine 

readable form. Through dictionary rule it will synthesize 

natural language processing modalities. After performing 

Speech synthesis it will generate a speech output. 

 
Fig. 5: Example of TTS system used by user 

C. Features extraction (Scale Invariant Feature 

Transform- SIFT) 

Scale-invariant feature transform (or SIFT) is a method in 

computer vision to identify and locate local features in 

images. It includes so many features like object recognition, 

robotic plotting and navigation, gesture detection and video 

tracing. SIFT algorithm uses keypoints to locate similarity in 

images [13] and are stored in a database. An object is 

identified in a new image by individually comparing each 

feature from the new image to the database and finding 

candidate matching features built on Euclidean distance of 

their feature vectors. From the full set of matches, subsets of 

keypoints that agree on the object and its location, scale, and 

orientation in the new image are recognized to filter out 

decent matches. The determination of consistent clusters is 

done rapidly by using an efficient hash table implementation 

of the generalized Hough transform. Each cluster of 3 or 

more features that approve on an article and its stance is 

then subject to additional thorough model corroboration and 

subsequently outliers are rejected. Lastly the probability that 

a particular set of features specifies the occurrence of an 

object is figured, given the exactness of fit and number of 

probable incorrect matches. Object matches that clear all 

these trials can be acknowledged as correct with high 

confidence. 
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Fig. 6: Ouput of SIFT 

D. Ultrasonic Sensor 

Blind cane is a ground breaking stick designed for visionless 

people for enhanced navigation. The blind stick allows 

visually impaired people to navigate with comfort using 

advanced expertise. It is integrated with ultrasonic sensor 

along with light and water sensing. Firstly it uses ultrasonic 

sensors to detect obstacles ahead using ultrasonic waves. On 

sensing obstacles the sensor passes this data to the 

microcontroller. The microcontroller then processes this 

data and calculates if the obstacle is close enough. If the 

obstacle is not that close the circuit does nothing. If the 

obstacle is close the microcontroller directs a signal to sound 

a buzzer. It also perceives and sounds a different buzzer if it 

detects water and signals the blind. One more advantage is 

that it allows the visionless person to sense if there is light 

or darkness in the room. Hence this system allows for 

obstacle detection as well as finding stick if lost by 

visionless people. 

 
Fig. 7: Visionless people using white stick with the help of 

ultrasonic sensor 

E. Android 

Today, the smart phone has developed into a elementary 

requirement of each individual including the visionless 

users. Previously there were handsets with screen readers 

that read the complete content on screen. The handsets with 

physical keyboards were also prevalent. The introduction of 

a smartphone has assisted the visionless users too.  

The android provides a great podium for dedicated 

applications for the blind users as they are well-appointed 

with speech synthesizers to back them. Android is a 

ingenious invention of technology that also comprises some 

applications that help visionless people in their mobility. 

This application is also called Platform Access Installer. It 

contains diverse packages such as Kick Back, Talk Back, 

and Sound Back (TKS) applications for visionless people. 

These applications add audible, vibration and verbal 

feedback to Android devices. 

Best Android smartphone apps for visionless 

people are Assisted travel, navigation and Be My Eyes. 

 
Fig. 8: Example of Android application for visionless people 

F. Neural Network 

The ANN is used as a classifier to which the input given is 

the extracted features. Back-propagation algorithm is used 

for training the neural network. In training, the input is 

given to the ANN and output obtained is trained objects. 

In machine learning and cognitive science, an artificial 

neural network (ANN) is a network stimulated by biological 

neural networks (the central nervous systems of animals, in 

particular the brain) which are used to guess or approximate 

functions that can be based on a large number of inputs that 

are generally unfamiliar. 

For example, a neural network for handwriting 

recognition is demarcated by a set of input neurons which 

may be activated by the pixels of an input image. After 

being weighted and altered by a function (determined by the 

network's designer), the activations of these neurons are 

then handed over to other neurons. This progression is 

repeated until the output neuron that defines which character 

was read is activated. 

The functions artificial neural networks are applied to 

perform fall within the following broad groupings: 

 Function approximation, or regression analysis, 

including time series prediction, fitness 

approximation and modeling 

 Classification, including pattern and sequence 

recognition, novelty detection and sequential 

decision making 

 Data processing, including filtering, clustering, 

blind source separation and compression 

 Robotics, including directing manipulators, 

prosthesis. 

 Control, including Computer numerical control 
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Fig. 9: Example of ANN 

G. RFID 

Radio-frequency identification (RFID) uses electromagnetic 

fields to automatically recognize and trail tags attached to 

objects. The tags contain electronically stored data. Passive 

tags collect energy from a proximate RFID reader's probing 

radio waves. Active tags have a local power source such as 

battery and may operate at hundreds of meters from the 

RFID reader. Unlike a barcode, the tag need not be within 

the line of sight of the reader, so it may be embedded in the 

tracked object. RFID is one technique for Automatic 

Identification and Data Capture (AIDC). 

 
Fig. 10: Example of RFID for visionless people 

III. LITERATURE SURVEY 

Several techniques have been adapted in the recent years to 

improve the safety and mobility of visionless people. Some 

are described below: 

1) Presents a visual substitution system for visionless 

people based on object reader in video scene. This 

method is based on the local features extraction theory. 

The simulation results uses SFIT algorithm for object 

reorganization. 

2) This paper has presented a smart phone-based system 

for the visionless person to independently locate and 

understand the product barcode such as the product 

name and the expiration date. It provides voice 

feedback to guide the user to point the camera to the 

barcode of the product, andthen guide the user to point 

the camera to the expiration date for the OCR to work 

instead of scanning every facet of the product. 

3) This system primarily concentrated on two aspects; 

sensing of the immediate surrounding situation against 

obstacle for the visionless person and cautioning about 

the obstacle by means of vibration along with voice 

feedback system. This system is portable, simple and 

cheap. This system is intended for all age groups and 

does not need pre storage of data. 

4) They design a system which is photo-to-speech 

application. They develop a mobile application that 

licenses a visionless user to "read" text (a sheet of 

paper). They integrated Optical Character Recognition 

(OCR) and Text to Speech Synthesis (TTS), by the help 

of user take a picture of text and listen the text which 

present in the picture. 

5) In this paper Author presented a mobile phone 

application that identifies the direction of maximum 

light, colours and most significantly it identifies the 

object. They describe a hybrid algorithm that integrated 

Artificial Neural Network and Euclidean Distance 

measures. The full application is based on Android 

platform. 

6) They designed and developed a feed forward talking 

accessories selector which is taught using feed forward 

techniques with a feature level block-based multi-focus 

image fusion method to deliver idea about product 

selection, fitness, and colour combination, for instance 

in dress and jewellery. 

7) This system provides the guidance to visionless person 

to recognize and purchase their products in the 

supermarket. Radio Frequency Identification (RFID) 

technology is implemented to identify the products. The 

audio instructions will help them inside the supermarket 

based on the real time situations. To make the 

supermarket in a smarter way the billing system is 

automated. The autonomous billing system uses zigbee 

transceiver to transmit/receive the product information. 

Hence it eliminates the existing queuing system in the 

supermarket. 

8) They design and implemented an assistive system for 

visionless persons using Android smart phones. The 

system name Voice Helper (VH) have Message Reader, 

Voice Dialer, Visually Disabled Dialer, Text File 

Reader, QR code Reader, OCR Reader. In addition, it 

provides the Navigation Reader for walking and riding, 

which is based on Google Maps and supports more 

detailed voice guidance for the distance to a destination 

and directions of moving. The operating environment of 

VH is integrated and verified by visionless persons. 

9) They design a camera-based assistive system for 

visionless persons to read text from objects that are held 

in the hand. The system is able to read text from 

complex backgrounds and then communicate this 

information. They identified text location by the use of 

feature maps based on stroke orientations and edge 

distributions. Their prototype system is equipped with a 

wearable camera attached to a cap or pair of sunglasses, 

an audio output device such as Bluetooth or earphones, 

and a mini microphone for user speech input. 

10) They build a navigation system that will be able to 

guide a visionless person safely in an indoor and 

outdoor environment. They use an ultrasonic device to 

determine the range of obstacles and also a 

microcontroller. The system includes a warning system 
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through voice rendering and through generation of 

vibration. 

Publication / 

Year and 

Methods 

Overview 
Advantag

e 

Limitation

s 

IEEE / 2015 

 

SIFT 

This paper 

present a 

visual 

substitution 

system for 

blind people 

based on 

object 

recognition 

in video 

scene. This 

system uses 

SIFTS 

keypoints 

extraction 

and features 

matching for 

object 

identificatio

n [1]. 

Detect 

objects in 

video 

scene 

with 

different 

condition

s. 

 

SIFT 

generally 

has the 

highest 

accuracy. 

 

Not detect 

the quality 

of Images. 

 

When 

video is 

very fast, 

SIFT is not 

able to 

detect all 

key points. 

 

False 

matches 

are obtain 

so the 

object 

is not well 

detected. 

IEEE  / 2012 

 

SURF 

This paper 

has 

presented a 

smart 

phone-based 

system for 

the 

visionless 

person to 

independent

ly locate and 

understand 

the product 

barcode 

such as the 

product 

name and 

the 

expiration 

date. It 

provides 

voice 

feedback to 

user [2]. 

Reasonab

le 

accuracy 

 

Enhances 

the 

reliability 

of the 

system. 

 

Run 

pretty fast 

Some false 

positives 

have 

caused 

longer time 

spent on 

the wrong 

region. 

 

Not good 

for 

experience

d users. 

 

 

 

IEEE / 2015 

 

RGB sensor 

 

 

 

 

 

 

 

 

Proposed 

system is 

use to 

construct 

and design a 

device that 

will help 

visionless 

people to 

move in 

unfamiliar 

environment 

[3]. 

RGB 

sensor 

makes it 

possible 

to assist 

user on 

which 

they are 

walking. 

 

The 

device is 

portable, 

Can’t able 

to detect 

obstacle. 

 

Can't able 

to work 

properly in 

different 

light level. 

 

RGB 

sensor 

cannot 

simple 

and less 

costly. 

 

Provide 

feature 

like user 

friendline

ss and 

does not 

need pre 

training 

detect 

range and 

distance up 

to obstacle 

only able 

to detect 

the color. 

ELSEVIER / 

2015 

 

OCR & TTS 

The system 

focuses the 

developmen

t of a photo-

to-speech 

application 

for the blind 

[4]. 

Using the 

framewor

k 

Tesseract, 

they 

obtain 

greater 

efficiency

. 

 

Mobile 

applicatio

n so easy 

to use. 

 

Incorrect 

OCR 

reading, 

gives 

meaningles

s 

characters. 

 

Light 

conditions 

are the 

ideal for 

image 

recording. 

 

Equipment 

should 

properly 

place in 

front of the 

text. 

A large 

and 

complex 

text is 

sometimes 

slow. 

 

Not 

applicable 

in day to 

day 

scenario. 

 

IEEE / 2015 

 

Android 

ANN 

Euclidean 

distance 

measures 

Mobile 

application 

for the 

visionless 

people users 

that detects 

colors, 

direction of 

maximum 

brightness 

and 

recognizes 

an object 

[5]. 

Increases 

the 

accuracy 

of the 

applicatio

n by 

reducing 

the rate of 

false 

positive 

results. 

 

Performa

nce 

efficiency 

of an 

The work 

can be 

extended 

further by 

making the 

access of 

application 

completely 

touch free. 
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applicatio

n 

increases 

through 

ANN. 

IEEE / 2015 

 

Neural 

Network 

F2TASA- 

Blind 

system helps 

customers in 

choosing 

outlets 

without 

human 

assistant. To 

provide best 

suggestion, 

system is 

trained 

using feed 

forward 

propagation 

NN [6]. 

Free from 

path 

dependen

cy. 

 

Cost 

affordable

. 

 

Free 

handheld. 

Difficult to 

implement. 

 

Good 

knowledge 

skills 

should be 

there. 

IEEE / 2013 

 

RFID 

Zigbee 

PIC 

The 

proposed 

system 

effectively 

implemente

d by using 

PIC 

microcontro

ller, RFID 

and Zigbee 

technologies 

for 

providing 

the 

smart 

environment 

for shopping 

to visionless 

people [7]. 

Convenie

nt and 

sophistica

ted 

environm

ent to 

shop. 

 

Providing 

simplicity

, 

efficiency 

and 

portabilit

y with 

low cost. 

Not 

portable. 

 

Collision 

among the 

blind 

people and  

obstacle 

not 

detected. 

IEEE / 2015 

 

Android 

OCR 

TTS 

This paper 

introduces 

an 

integrated 

assistive 

system VH 

for daily 

activities of 

visionless 

persons on 

Android 

devices [8]. 

User 

friendly 

interface. 

 

Low-cost 

and high-

performan

ce 

assistive 

system. 

 

Free to 

use. 

Do not 

support 

many 

important 

activities 

such as 

determinin

g the dollar 

bill’s 

denominati

on, 

currency 

and 

authenticit

y. 

Springer / 

2012 

 

OCR 

Stroke 

orientation 

In this 

paper, they 

have 

developed a 

novel text 

localization 

OCR 

generates 

better 

performan

ce if text 

regions 

Computati

on time is 

more. 

 

System 

efficiency 

Distribution 

of edge 

pixels 

algorithm 

and an 

assistive text 

reading 

prototype 

system for 

blind 

persons. 

Their 

system can 

extract text 

information 

from nearby 

text signage 

or object 

captions 

under 

complex 

backgrounds 

[9]. 

are 

assigned 

proper 

margin 

areas 

 

More 

accurate. 

is low. 

 

Algorithm 

not 

correctly 

output the 

words 

inside 

localized 

regions. 

 

Additional 

spelling 

correction 

is required 

to output 

accurate 

text 

informatio

n. 

IEEE / 2014 

 

Ultrasonic 

Sensor. 

ISD 

Microcontro

ller. 

Navigation 

system is 

designed 

and 

implemente

d which 

helps blind 

people to 

navigate 

safely [10]. 

Cost 

effective. 

 

Easier to 

handle for 

a 

visionless 

people 

person. 

70cm 

distance 

only 

detected. 

 

Always 

have to 

carry white 

cane with 

them. 

Table 1: Literature Survey 

IV. EXPERIMENT RESULT 

The following results have been obtained from our literature 

survey: 

Decreasing the number of scale will give more 

inaccurate result in SIFT. OCR with smart phone based 

technology gives more accurate result for product bar code 

and expiration date reading. IR sensor; RGB sensor gives 

better audio response with clarity of understanding. OCR 

and TTS with the help of these three tools (Tesseract, Abbyy 

and Leadtools) have shown better results for text reading 

and also uses Android as the OS. Android with Hybrid 

algorithm, which combines Artificial Neural Network and 

Euclidean Distance, produces better results for object 

detection. Using RFID, visionless people can get to know 

the objects information easily using PIC microcontroller and 

Zigbee technologies. OCR with stroke orientation produces 

better results for Text reading. Ultrasonic sensor gives better 

result for obstacles detection with the help of 

microcontroller and gives warning audio output. 

Figure 9 graph shows all over analysis of Literature survey 

paper present in this paper.  
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Fig. 11: Comparison of existing systems where X axis 

indicates Techniques and Y axis indicates Accuracy Level. 

V. CONCLUSION 

Android, Neural Network and TTS are widely used for 

visionless people. Survey shows various advantages of 

existing technology but still work is needed in this area. 

There are other algorithms like OCR, SIFT (Scale-Invariant 

Feature Transform), Ultrasonic sensor, RFID, RGB Sensor, 

SURF (Speeded Up Robust Feature) which are also used for 

visionless people but these algorithms are also having some 

limitations. SIFT generally has the highest accuracy but 

can’t detect all keypoints and gets false matches because of 

noise or due to fast video as a result of which the object is 

not well detected. Limitation of RGB sensor is that it can’t 

detect obstacles properly. Problem with Android is that it is 

not touch free so visionless people may have trouble to 

operate the device. Additional problem of existing systems 

is that it is unable to work properly in different luminosity 

levels and has a limitation of working at high distance range. 

Sometimes carrying an equipment also causes difficulty to 

user i.e., it is not portable. 
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