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Abstract: 
Developing a tool for the visually impaired people is not a recently emerged problem. But developing a computer aided tool is a still 
developing area. The Smart Glasses project helps blind and visually impaired people to detect and recognize the office tools around 
them, which they see through a small camera, the camera is fixed on the glasses. This technique helps providing job opportunities for 
the blind, especially office work through a voice message sent to an earphone placed on the blind ear to help them find various items 
easily and independently, also saves time and efforts. Our aim is to create an intelligent system, imitating the human eye, which 
transfers different scenes and images to the brain. The brain in turn analyzes the images or scenes, and based on previously stored 
information, the surrounding objects are identified. For this purpose, we use a small device that performs similar to the human brain, 
called "Raspberry Pi"; It is a small device that analyzes the images and scenes with the help of the camera. This project has an in-built 
sensor in it which spreads ultrasonic waves in the direction the person is going by scanning at most 5-6 meters of 30º range. This new 
system may solve some of major problems of blind persons that are still existing.  Finally, the sound of each person in the database is 
called, and a message is sent to tell the blind about the person in front of them. 
 
I. INTRODUCTION 

 
People with visual impairment face various problems in their 
daily life as the modern assistive devices are often not meeting 
the consumer requirements in term of price and level of 
assistance. This project presents a new design of assistive smart 
glasses for visually impaired persons. The objective is to assist 
in multiple daily tasks using the advantage of wearable design 
format. The aim of project of Blind assistance is promoting a 
widely challenge in computer vision such as recognition of 
persons of the surrounding practiced by the blind on a daily 
basis. The camera placed on blind person's glasses. A dataset of 
persons gathered from daily scenes is created to apply the 
required recognition. The camera is used to detect any person. 
The proposed method for the blind aims at expanding 
possibilities to people with vision loss to achieve their full 
potential. The main object of the project is to design and 
implement a real time object recognition using blind glass. 
 
EXISTING SYSTEM 

Blind assistance is promoting a widely challenge in computer 
vision such as navigation and path finding. In this paper, two 
cameras placed on blind person's glasses, GPS free service, and 
ultra-sonic sensor are employed to 4 2 provide the necessary 
information about the surrounding environment. A dataset of 
objects gathered from daily scenes is created to apply the 
required recognition. Objects detection is used to find objects in 
the real world from an image of the world such as faces, 
bicycles, chairs, doors, or tables that are common in the scenes 
of a blind. The two cameras are necessary to generate the depth 
by creating the disparity map of the scene, GPS service is used 
to create groups of objects based on their locations, and the 
sensor is used to detect any obstacle at a medium to long 
distance. The descriptor of the Speeded-Up Robust Features 
method is optimized to perform the recognition. The proposed 

method for the blind aims at expanding possibilities to people 
with vision loss to achieve their full potential. The experimental 
results reveal the performance of the proposed work in about 
real time system. 
 
PROPOSED SYSTEM  

The proposed system includes a depth camera for acquiring the 
depth information of the surroundings XD, an ultrasonic 
rangefinder consisting of an ultrasonic sensor, an embedded 
CPU (Central Processing Unit) board acting as main processing 
module, which does such operations as depth image processing, 
data fusion, AR rendering, guiding sound synthesis, etc., a pair 
of AR glasses to display the visual enhancement information and 
an earphone to play the guiding sound. 
 
BLOCK DIAGRAM 
 

 
   
II. LITERATURE SURVEY 

 
1.Voscal vision for visually impaired [The International Journal 
Of Issn: 2319 – 1813 Isbn: 2319 – 1805 Engineering And 
Science(Ijes)-01-07||2013||Shrilekha Banger , Preetam Narkhede 
Rajashree Parajape.]  
This project is a vision substitute system designed to assist blind 
people for autonomous navigation. Its working concept is based 
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on ‘image to sound’ conversion. The vision sensor captures the 
image in front of blind user. This image is then fed to MATLAB 
for processing. Process intuit processes the captured image and 
enhances the significant vision data. This processed image is 
then compared with the data base kept in microcontroller. The 
processed information is then presented as a structured form of 
acoustic signal and it is conveyed to the blind user using set of 
ear phones. Color information from the interested objects 
evaluated to determine the color of the object. The color output 
is informed to the blind user through headphones. 
 
2.Object Detection Combining Recognition and Segmentation 
[Fudan University, Shanghai, PRC, yfshen@fudan.edu.cn Univ 
ersity of Pennsylvania,3330WalnutStreet, Philadelphia, PA 
19104 Liming Wang1, Jianbo Shi2, Gang Song2, and I-fan 
Shen.]  
We develop an object detection method combining top-down 
recognition with bottom-up image segmentation. There are two 
main steps in this method: a hypothesis generation step and a 
verification step. In the top-down hypothesis generation step, we 
design an improved Shape Context feature, which is more robust 
to object deformation and background clutter. The improved 
Shape Context is used to generate a set of hypotheses of object 
locations and figureground masks, which have high recall and 
low precision rate. In the verification step, we first compute a set 
of feasible segmentations that are consistent with top-down 
object hypotheses, then we propose a False Positive Pruning 
(FPP) procedure to prune out false positives. We exploit the fact 
that false positive regions typically do not align with any 
feasible image segmentation. Experiments show that this simple 
framework is capable of achieving both high recall and high 
precision with only a few positive training examples and that 
this method can be generalized to many object classes. 
 
3. Microsoft COCO Common Objects in Context  
[Tsung-Yi Lin, Michael Maire, Serge Belongie, Lubomir 
Bourdev, Ross Girshick, James Hays, Pietro Perona, Deva 
Ramanan, C. Lawrence Zitnick, Piotr Dollár(Submitted on 1 
May 2014 (v1), last revised 21 Feb 2015 (this version, v3))]  
We present a new dataset with the goal of advancing the state-
of-the-art in object recognition by placing the question of object 
recognition in the context of the broader question of scene 
understanding. This is achieved by gathering images of complex 
everyday scenes containing common objects in their natural 
context. Objects are labeled using per-instance segmentations to 
aid in precise object localization. Our dataset contains photos of 
91 objects types that would be easily recognizable by a 4-year-
old. With a total of 2.5 million labeled instances in 328k images, 
the creation of our dataset drew upon extensive crowd worker 
involvement via novel user interfaces for category detection, 
instance spotting and instance segmentation. We present a 
detailed statistical analysis of the dataset in comparison to 
PASCAL, ImageNet, and SUN. Finally, we provide baseline 
performance analysis for bounding box and segmentation 
detection results using a Deformable Parts Model. 
 
III. RELATED WORK 

 

People with visual impairments face challenges in social 
activities. Prior research has revealed a low involvement of VIPs 
in social activities [15–17,42,48]. For example, Desrosiers et al. 

[16] interviewed 64 older adults with  visual impairments about 
their participation in 77 life habits and found that they had 
significantly lower participation in social roles, compared to 
those without disabilities. Prior research demonstrated the gap 
between VIPs and people without such impairments in social 
activities. While thisgap is not entirely due to challenges in 
recognizing others, researchers have found this as one major 
issue. Cimariolli et al.’s study [15] with 365 older VIP adults 
showed that recognizing people was one of the most common 
challenges in their social life.  
 
Face Recognition for People with Visual Impairments  

Advanced face recognition technology has created opportunities 
to improve social activities for VIPs. Several face recognition 
systems have been designed [14,21,24,54] on smartphone 
platforms. For example, Kramer et al. [24] designed a face 
recognition application on a smartphone for VIPs. They 
evaluated their prototype in classrooms and meeting rooms and 
found that it recognized faces with an accuracy of 96%, even 
when the faces were looking away from the camera at a 40-
degree angle. Researchers havealso designed face recognition 
systems on wearable devices [26,35,37,38,46], such as glasses 
and smartwatches.Krishna et al. [26] mounted a camera on the 
nose bridge of a pair of sunglasses to detect faces and identify 
face locations. However, it required a user-constructed dataset of 
face images and was not formally evaluated with real users. 
GEAR [46] was a smart watch prototype equipped with a 
camera in its wristband. After the system detected a face, the 
user needed to hold the camera still for several seconds 
 

RASPBERRY PI 

The Raspberry Pi hardware has evolved through several versions 
that feature variations in memory capacity and peripheral-device 
support. This block diagram describes Model B and B+; Model 
A, A+, and the Pi Zero are similar, but lack the Ethernet and 
USB hub components. The Ethernet adapter is internally 
connected to an additional USB port. In Model A, A+, and the 
Pi Zero, the USB port is connected directly to the system on a 
chip (SoC). On the Pi 1 Model B+ and later models the 
USB/Ethernet chip contains a five-port USB hub, of which four 
ports are available, while the Pi 1 Model B only provides two. 
On the Pi Zero, the USB port is also connected directly to the 
SoC, but it uses a micro USB (OTG) port. Unlike all other Pi 
models, the 40 pin GPIO connector is omitted on the Pi Zero 
with solderable through holes only in the pin locations. The Pi 
Zero WH remedies this.The version using in this project is 
RASPBERRY PI 3 MODEL B+.The Raspberry Pi 3 Model B+ 
is the latest product in the Raspberry Pi 3 range, boasting a 64-
bit quad core processor running at 1.4GHz, dual-band 2.4GHz 
and 5GHz wireless LAN, Bluetooth 4.2/BLE, faster Ethernet, 
and PoE capability via a separate PoE HAT The dual-band 
wireless LAN comes with modular compliance certification, 
allowing the board to be designed into end products with 
significantly reduced wireless LAN compliance testing, 
improving both cost and time to market. The Raspberry Pi 3 
Model B+ maintains the same mechanical footprint as both the 
Raspberry Pi 2 Model B and the Raspberry Pi 3 Model B. The 
Raspberry Pi 3 Model B+ is the latest product in the Raspberry 
Pi 3 range, boasting a 64-bit quad-core processor running at 
1.4GHz, dual-band 2.4GHz and 5GHz wireless LAN, Bluetooth 
4.2/BLE, faster Ethernet, and PoE capability via a separate PoE 
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HAT.The secret sauce that makes this computer so small and 
powerful is the Broadcom BCM2837, an ARM Cortex-A53 64-
bit Quad-Core Processor System-on-Chip operating at 1.4GHz. 
The GPU provides OpenGL ES 2.0, hardware-accelerated 
OpenVG and 1080p30 H.264 high-profile decode. It is capable 
of 1Gpixel/s, 1.5Gtexel/s or 24 GFLOPs of a general-purpose 
computer. What does that all mean? It means that if you plug the 
Raspberry Pi 3 B+ into your HDTV, you could watch Blu-ray 
quality video, using H.264 at 40MBits/s.The Raspberry Pi 3 B+ 
has four built-in USB ports that provide enough connectivity for 
a mouse, keyboard or anything else that you feel the RPi needs. 
But if you want to add even more, you can still use a USB hub. 
Keep in mind, it is recommended that you use a powered hub so 
as not to overtax the onboard voltage regulator. Powering the 
Raspberry Pi 3 B+ is easy just plug and Play with 5V/2.5A USB 
power supply into the micro USB port. There’s no power button, 
so the RPi will begin to boot as soon as power is applied. To 
turn it off, simply shut down the Pi 3 B+, then remove power. 
The four built-in USB ports can even output up to 1.2A, 
enabling you to connect more power-hungry USB devices. On 
top of all that, the low-level peripherals on the RPi make it great 
for hardware hacking. The 0.1″ spaced 40-pin GPIO header on 
the RPi gives you access to 27 GPIO, UART, I2C, SPI, as well 
as 3.3 and 5V sources. Each pin on the GPIO header is identical 
to its predecessor, the Model 3. If you are planning to run a 
NOOBS card with the RPi3 B+ make sure that it is up to date 
with the latest version.The Raspberry Pi 3 Model B+ is the latest 
product in the Raspberry Pi 3 range, boasting an updated 64-bit 
quad core processor running at 1.4GHz with built-in metal 
heatsink, dual-band 2.4GHz and 5GHz wireless LAN, faster 
(300 mbps) Ethernet, and PoE capability via a separate PoE 
HAT. RASPBERRY PI platform is mostused after ADRUINO. 
Although overall applications of PI are less it is most preferred 
when developing advanced applications. Also the RASPBERRY 
PI is an open source platform where one can get a lot of related 
information so you can customize the system depending on the 
need. 

  
 

ULTRASONIC SENSOR 

Ultrasonic transducers or ultrasonic sensors are a type of 
acoustic sensor divided into three broad categories: transmitters, 
receivers and transceivers. Transmitters convert electrical 
signals into ultrasound, receivers convert ultrasound into 

electrical signals, and transceivers can both transmit and receive 
ultrasound.In a similar way to radar and sonar, ultrasonic 
transducers are used in systems which evaluate targets by 
interpreting the reflected signals. For example, by measuring the 
time between sending a signal and receiving an echo the 
distance of an object can be calculated. Passive ultrasonic 
sensors are basically microphones that detect ultrasonic noise 
that is present under certain conditions. 

 
The design of transducer can vary greatly depending on its 

use: 

Those used for diagnostic purposes, for example the range-
finding applications listed above, are generally lower power than 
those used for the purpose of changing the properties of the 
liquid medium, or targets immersed in the liquid medium, 
through chemical, biological or physical (e.g. erosive) effects. 
The latter class include ultrasonic probes and ultrasonic baths, 
which apply ultrasonic energy to agitate particles, clean, erode, 
or disrupt biological cells, in a wide range of materials. The 
ultrasonic sensor (or transducer) works on the same principles as 
a radar system. An ultrasonic sensor can convert electrical 
energy into acoustic waves and vice versa. The acoustic wave 
signal is an ultrasonic wave traveling at a  frequency above 18 
kHz. The famous HC SR04 ultrasonic sensor generates 
ultrasonic waves at 40 kHz frequency. Typically, a 
microcontroller is used for communication with an ultrasonic 
sensor. To begin measuring the distance, the microcontroller 
sends a trigger signal to the ultrasonic sensor. The duty cycle of 
this trigger signal is 10µS for the HC-SR04 ultrasonic sensor. 
When triggered, the ultrasonic sensor generates eight acoustic 
(ultrasonic) wave bursts and initiates a time counter. As soon as 
the reflected (echo) signal is received, the timer stops. The 
output of the ultrasonic sensor is a high pulse with the same 
duration as the time difference between transmitted ultrasonic 
bursts and the received echo signal.HC-SR04 Ultrasonic (US) 
sensor is a 4 pin module, whose pin names are Vcc, Trigger, 
Echo and Ground respectively. This sensor is a very popular 
sensor used in many applications where measuring distance or 
sensing objects are required. The module has two eyes like 
projects in the front which forms the Ultrasonic transmitter and 
Receiver. The sensor works with the simple high school formula 
that 
 
 Distance = Speed × Time 
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MINI CAMERA 

A webcam is a video camera that feeds or streams an image or 
video in real time to or through a computer to a computer 
network, such as the Internet. Webcams are typically small 
cameras that sit on a desk, attach to a user's monitor, or are built 
into the hardware. Webcams can be used during a video chat 
session involving two or more people, with conversations that 
include live audio and video. For example, Apple's iSight 
camera, which is built into Apple laptops, iMacs and a number 
of iPhones, can be used for video chat sessions, using the iChat 
instant messaging program (now called Messages). Webcam 
software enables users to record a video or stream the video on 
the Internet. As video streaming over the Internet requires a lot 
of bandwidth, such streams usually use compressed formats. The 
maximum resolution of a webcam is also lower than most 
handheld video cameras, as higher resolutions would be reduced 
during transmission. The lower resolution enables webcams to 
be relatively inexpensive compared to most video cameras, but 
the effect is adequate for video chat sessions. The term 
"webcam" (a clipped compound) may also be used in its original 
sense of a video camera connected to the Web continuously for 
an indefinite time, rather than for a particular session, generally 
supplying a view for anyone who visits its web page over the 
Internet. Some of them, for example, those used as online traffic 
cameras, are expensive, rugged professional video cameras. 
 
PYTHON PROGRAMMING 

Python is  an interpreted high-level, general-purpose 
programming language. Created by Guido van Rossum and first 
released in 1991, Python's design philosophy emphasizes code 
readability with its notable use of significant whitespace. Its 
language constructs and object-oriented approach aim to help 
programmers write clear, logical code for small and large-scale 
projects. Python is dynamically typed and garbage-collected.      
It supports multiple programming paradigms, including 
procedural, object-oriented, and functional programming. 
Python is often described as a "batteries included" language due 
to its comprehensive standard library.  Python was conceived in 
the late 1980s as a successor to the ABC language. Python 2.0, 
released in 2000, introduced features like list comprehensions 
and a garbage collection system capable of collecting reference 
cycles. Python 3.0, released in 2008, was a major revision of the 
language that is not completely backward-compatible, and much 
Python 2 code does not run unmodified on Python 3.The Python 
2 language, i.e. Python 2.7.x, was officially discontinued on 1 
January 2020 (first planned for 2015) after which security 
patches and other improvements will not be released for 
it.[30][31] With Python 2's end-of-life, only Python 3.5.x[32] 
and later are supported.Python interpreters are available for 
many operating systems. A global community of programmers 
develops and maintains CPython, an open source[33] reference 
implementation. A non-profit organization, the Python Software 
Foundation, manages and directs resources for Python and 
CPython development. 
 

IV. RESULT AND ANALYSIS 

 
Several samples were prepared and tested. Figure 5.1 shows an 
example for getting audio from Raspberry Pi and the experiment 
results with the proposed smart glasses. But it proves the basic 
concept of our design. Implementing additional image 

processing to compensate for the low quality images from the 
camera. 
 

  
 

V. CONCLUSION AND FUTURE SCOPE 

 

We designed and implemented a smart glass for blind people 
using special mini camera. This project presents a new concept 
of smart glasses designed for visually impaired people using low 
cost single board computer raspberry pi 2 and its camera. For the 
demonstration purpose, the glasses are designed to perform text 
recognition. The system capability however can be easily 
extended to multiple tasks by adding more models to the core 
program, albeit restricted by the size of the raspberry pi SD card. 
Each model represents a specific task or mode. The user can 
have the desired task run independently from the other tasks. 
The system design, working mechanism and principles were 
discussed along with some experiment results. This new concept 
is expected to improve the visually impaired students’ lives 
despite their economic situations. Immediate future work 
includes assessing the user-friendliness and optimizing the 
power management of the computing unit. The future scope of 
this project is to interface the details of unknown persons from 
government to our projects to know the names of unknown 
people in front of blind persons. This helps blind people a lot in 
identifying the persons in front of him. We expect further 
improvements in the future as we develop new feature types 
including color, distance and other features. We also recommend 
using this component Movidius Neural Compute Stick (NCS) is 
a deep learning USB drive. The NCS is powered by the low-
power high-performance Movidius Visual Processing Unit 
(VPU). Run multiple devices on the same platform to scale 
performance. 
 

VI. REFERENCES 
 

[1]. Y.-J. liu, Z.-Q. Wang , L.-P. Song and G.-G Mu , An 
anatomically accurate eye model with a shell-structure lens , 
Optik 116, 241 (2005). 
 
[2]. M. A. Rama , M. V. Perez, C. Bao , M. T. Flores-Arias and 
C. Gomez-Reino , Gradientindex crystal.ine lens model : A new 



IJESC, September 2020                                                                  27275                                                                          http:// ijesc.org/ 

method for determining the paraxial properties by axial and field 
rays , Opt. commun. 249,595 (2005). 
 
[3]. P. Mouroulis, Visual Instrumentation (McGraw Hill, New 
York , 1999). 
 
[4]. A. Valberg , Light Vision Color (Wiley, Chichester , 2005). 
36-5 M. Juttner, Physiological Optics , in T. G. Brown (Ed.) , 
the Optics Encyclopedia (Willey-VCH , Berlin , 2004 ),Vol . 4, 
P. 2511. 
 
[5]. Paper of “The Structure of the eye ”, www.BiologyMad.com 
 
[6]. D. A. Atchison , A. Joblin and G. Smith , Influence of the 
Stiles-Crawford effect apodization on spatial visual performance  
JOSA A 15 , 2545 (1998). 
 
[7]. A. Popiolek-Masajada and H. Kasprazak, Model of the 
optical system of the human eye during Accommodation , 
Ophthal. Physiol. Opt. 22, 201 (2002). 
 
[8]. G.Wyszecki and W. S. Stiles, Color Science (Wiley Inter 
science, New York , 2000) . 
 
[9]. S.G. de Groot and J. W. Gebhard , Pupil size as determined 
by adapting Luminance , JOSA 42, 249 (1952). 
 
[10]. H. Goersch, Handbuch fur Augenoptik (Maurer Verlag, 
Geislingen, 1992). 
 
[11]. W. Lotmar ,Theoretical eye model with asperics , JOSA 61  
1522 (1971). [12] E. R. Villegas , L. Carretero and A. Fimia , Le 
Grand eye for the study of ocular chromatic aberration , 
Ophthal. PHysiol. Opt. 16, 528 (1996). 
 
[13]. World Health Organization, www.who.com . 
 
[14]. Dana H. Ballard; Christopher M. Brown (1982). Computer 
Vision. Prentice Hall. ISBN 0- 13-165316-4. 
 
[15]. bHuang, T. (1996-11-19). Vandoni, Carlo, E, ed. Computer 
Vision: Evolution And Promise (PDF). 19th CERN School of 
Computing. Geneva: CERN. pp. 21–25. ISBN 978-9290830955. 
doi:10.5170/CERN-1996-008.21. [16] bMilanSonka; Vaclav 
Hlavac; Roger Boyle (2008). Image Processing, Analysis, and 
Machine Vision. Thomson. ISBN 0-495-08252-X. 
 
[17]. ReinhardKlette (2014). Concise Computer Vision. Sprin 
ger. ISBN 978-1-4471-6320-6. 
 
[18]. Linda G. Shapiro; George C. Stockman (2001). Computer 
Vision. Prentice Hall. ISBN 0-13- 030796. 
 
[19]. Tim Morris (2004). Computer Vision and Image Process 
ing. Palgrave Macmillan. ISBN 0- 333-99451-5. 
 

[20]. Bernd Jähne; Horst Haußecker (2000). Computer Vision 
and Applications, A Guide for Students and Practitioners. 
Academic Press. ISBN 0-13-085198-1. [21] David A. Forsyth; 
Jean Ponce (2003). Computer Vision, A Modern Approach. 
Prentice Hall. ISBN 0-13-085198-1. 
 

[22]. http://www.bmva.org/visionoverview The British Machine 
Vision Association and Society for Pattern Recognition 
Retrieved February 20, 2017 
 
[23]. Murphy, Mike. "Star Trek’s “tricorder” medical scanner 
just got closer to becoming a reality". 
 
[24]. The Human EyeStructure and Function , Clyde W. Oyster 
The University of Alabamaat Birmingham. 
 
[25]. Y. Aloimonos (ed.), Special Issue on Purposive and 
Qualitive Active Vision, CVGIP B: Image Understanding,Vol. 
56(1992). 
 
[26]. D. Marr, ``Vision: A Computational Investigation into the 
Human Representation and Processing of Visual Information’’, 
Freeman, San Francisco (1982). 
 
[27]. L. Roberts, ``Machine perception of 3D solids”, Chapter 9 
in J.T.Tippett,etal. (eds), Optical andElectro Optical Information 
Processing, MIT Press, pp. 159-197 (1965). 


