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Abstract: Visual perception, while an important means to 

navigate the world, can be replaced, as proven and demonstrated 
by studies on perception in animals, including humans. The 
system uses the tools and techniques of machine learning to create 
an application that would help the visually impaired to see thus 
giving them newfound hope for enjoying the richness and 
complexity of the world, all the while successfully navigate in it. 
The android application presented in this paper aims to enable 
people with visual impairment to live more independently. It uses 
a smartphone to capture real-time input data, with this approach 
the user could easily read menu cards in restaurants, hotel room 
number or even find their belongings. The system can recognize 
various objects at which the user is looking in its surrounding. 
The app uses a voice control feedback mechanism through which 
the user can perform various tasks with the help of his voice. 
 

Keywords: Machine Learning, Object Detection, Text Reader, 
Visually Impaired  

I. INTRODUCTION 

The estimated number of people visually impaired in the 
world is 285 million, 39 million blind and 246 million having 
low vision [1]. They are the important part of our society. It’s 

very difficult for them to every time perceive outside world. 
Existing tools cannot be used to process real time information 
in the world. This study is aimed to produce an application for 
visually impaired people so that they can use this application 
in real time. All the design and layout is kept by considering 
the visually impaired people in the mind. The opinions and 
views of the people are taken into consideration because they 
are the ones who are going to use this app.  
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The application developed is free and easy to use for visually 
impaired people. It is available with free software license. The 
application uses technologies like machine learning, image 
processing and cloud computing. 

A. Machine Learning 

Machine learning is an application of artificial intelligence 
(AI) which provides a system which has the ability to 
automatically learn itself and improve from its experience 
without being explicitly programmed. Machine learning 
focuses on the development of computer programs that can 
access data and use it to learn for themselves. The process of 
learning begins with observations or data, such as examples, 
direct experience, or instruction, in order to look for patterns 
in data and make better decisions in the future based on the 
examples that we provide. The primary aim is to allow the 
computers learn automatically without human intervention or 
assistance and adjust actions accordingly [2]. 

B. Image Processing 

Image processing is a method to perform some operations 
on an image, in order to get an enhanced image or to extract 
some useful information from it. It is a type of signal 
processing in which input is an image and output may be 
image or characteristics/features associated with that image. 
Image processing basically includes the following three steps 
[3]: 

 Importing the image to the system. 
 Analyzing and manipulating the image. 
 Output in which result can be altered image or report that 

is based on image analysis. 
The second section of the paper discloses about the 

previous studies similar to this project. Proposed system is 
explained in section third. Fourth section comprises of results 
and analysis. At the end, the conclusion of the paper is 
mentioned. 

II.  LITRATURE SURVEY 

To solve the visually impaired people problem number of 
methods and techniques are introduced. 

In paper [4], it gives an efficient model of the process of 
detecting the object and analyzing the gesture of an object 
using the machine learning and computer vision for decision 
making after surveying various researches in the field of 
pattern recognition. 

In paper [5], a network model is used YOLO (You Only 
Look Once) for object detection.  
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The object detection task consists in determining the 
location on the image where certain objects are present, as 
well as classifying those objects. Previous methods for this, 
like R-CNN and its variations, used a pipeline to perform this 
task in multiple steps. This can be slow to run and also hard to 
optimize because each individual component must be trained 
separately. YOLO, does it all with a single neural network. 

In paper [6], a real-time text reader is presented which 
works for scanned images and videos. Additionally, the 
system also extracts text from digital comic images. The 
system works in 5 phases which are acquirement of the image, 
pre-processing on image, segmentation, feature extraction, 
word extraction. It then tags the words into their respective 
parts of speech categories. 

III. PROPOSED SYSTEM 

The system is implemented in an android application which 
detects various objects in real-time along with real-time text 
reader.  

A. System Overview 

The system uses a smartphone to capture real-time input 
data. The app's camera is automatically accessed and it starts 
capturing the surrounding objects and texts if there is any 
present. Data is sent to the cloud where it is processed using 
machine learning. 

 
Fig. 1. System Architecture. 

B.  Implementation 

The system is implemented by combing various 
technological stacks which is discussed below. 

Android studio is used for the development of the 
application as it is the official integrated development 
environment (IDE) designed specifically for android 
application development [7]. 

OpenCV library is used for image processing since it 
provides support to real time applications [8]. 
Python programming language is used for build the machine 
learning model [9]. 

TensorFlow library is used for writing machine learning 
application process. It provides high performance numerical 
computation. It has a flexible architecture which makes easy 
deployment of computation across a variety of platforms 
possible [10]. 

YOLO (You Only Look Once) is used to process the video 
in real-time. It uses a single convolutional network which is 
faster than the R-CNN (Regional Convolutional Neural 

Network) and makes a prediction of the detected object in the 
form of bounding boxes [11]. 

Google Cloud is used for training the machine learning 
models since it provides high computation power in low cost. 
It also allows to store large amount of data in the cloud, which 
can used later to build more accurate model [12]. 

The system makes use of two modules object detection and 
real time text reader. 
1. Object Detection: The application makes use of YOLOv3 
model for the object detection. It uses a single neural network 
for the whole input image. The network then divides the input 
image into several different regions and predicting the 
bounding regions in form of boxes with its probability score 
[11].  
2. Text Reader: The text reader reads real-time data with this 
approach the user can easily read menu cards in restaurants, 
hotel room number or even find their belongings. The process 
is discussed below.  

    Text detection is the first step of text reader. It detects 
text in the image and creates a bounding region around 
the area of the text in the image. It makes use of EAST 
(Efficient accurate scene text detector) technique. This 
is a very robust deep learning technique which is very 
fast and also it does not require character 
segmentation. It uses Convolutional Recurrent Neural 
Network (CRNN) [13]. 

    Text recognition is the second step in which it 
recognizes the text in the detected text region obtained 
from the previous step with the help of Tesseract4. 
This is deep-learning based method which performs 
better for the unstructured data. It has a deep learning 
based capability with Long Short Term Memory 
(LSTM) network [14]. 

    Text reading is done with the help of Google 
Text-to-Speech which speaks the detected text and 
recognized objects [15]. 

C. Dataset 

In this project, Common Object in Context (COCO) dataset 
is used for training the YOLO model and text reader which 
recognizes 80 different categories [16]. 

IV. RESULTS AND ANALYSIS 

Application can detect and recognize   various categories of 
obstacles that may be faced while walking, objects of daily 
use and appliances, different types of vehicles, food, etc. This 
can be observed in fig. 2(a). 

As observed in fig. 2(b) application is beneficial for the 
users from different sectors like Banking, Travel and 
Tourism, Food and Beverages, Education, etc. Feedbacks 
taken from people working in banking sector prove the same 
point under consideration.  

Application can detect and recognize multiple types of 
fonts even if the font is not common or unique while reading 
text. Such unique font is observed in greeting cards, menu 
cards, business cards, posters, pamphlets, etc. This can be 
observed in fig. 2(c). 
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Fig. 2. Detection of object and various text recognization 
in the surrounding. 

 

V. CONCLUSION 

The study aims to enable people with visual impairment to 
live more independently. People with visual impairment will 
be able to overcome some threats that they may come across 
in their day to day life that may be either while reading a book 
or traveling through the city by making efficient use of the 
application and its associative voice feedback.  

Therefore, it will help to prevent possible accidents. The 
mobile devices can be carried easily and the camera of the 
device can be used to detect object from the surroundings and 
give output in audio format. Thus, helping visually impaired 
people to ‘See Through the Ears’. 
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