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Abstract

Vision impairment, a leading disability worldwide, particularly prevalent in India, where the largest
population of visually impaired individuals resides, prompts the need for innovative solutions. Thus, our
study introduces a unique framework aimed at aiding the visually impaired by enabling object detection
and recognition, empowering them to navigate their environment autonomously and enhance their
situational awareness. The research employs transfer learning with the Single-Shot Detection (SSD)
approach for identifying and categorizing objects, and subsequently, identifying human faces and
currency notes if detected, using the Inception v3 model. To enable currency detection, the SSD
detector is trained on a modified version of the PASCAL VOC 2007 dataset, with the inclusion of a new
class. Moreover, separate Inception v3 models are trained for recognizing human faces and currency
notes, ensuring flexibility and adaptability to user preferences within the framework. Ultimately, the
framework's output can be presented audibly to visually impaired individuals. The Mean Accuracy and
Precision (mAP) scores for the standalone SSD detector in detecting currency reached 67.8 percent,
while the testing accuracy for recognizing individuals and currency notes using the Inception v3 model
achieved 92.5 percent and 90.2 percent, respectively.
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1. Introduction

The fundamental capability of sight s
frequently considered a cornerstone of human
existence. Our ability to perceive the world
around us through vision is often cherished as a
precious gift, playing a pivotal role in our daily
endeavors. However, for many individuals with
visual impairments, this ability poses a
significant hurdle, hindering their capacity for
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complete independence and constraining their
experiences. For individuals with visual
impairments, activities such as object
recognition become crucial for their daily
functioning. They commonly encounter
difficulties in identifying objects and navigating
their surroundings, particularly while traversing
streets. Research indicates that the majority of
people experience a decline in vision by the age
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of 50. Although some applications exist to assist
the visually impaired, there remains a lack of
comprehensive solutions providing continuous
article recognition and object identification with
voice output, leaving this population without
widespread access to modernized aids. Certain
applications focus on detecting obstacles in
proximity to the user, issuing alerts through
alarms or beeping sounds via loT technology.
However, these solutions often necessitate the
use of multiple devices by the user, such as
smart sticks equipped with obstacle detectors,
mobile phones, and navigators, leading to
potential financial burdens. Common
alternatives for aiding visually impaired
individuals include tactile signs and Braille texts
affixed atop items for identification purposes.
[3, 8]. Sophisticated technologies like Radio
Frequency Identification Devices (RFID),
barcodes, or talking labels offer solutions for
locating objects in close proximity. Individuals
with complete visual impairment or low vision
often encounter challenges when navigating
outdoor environments, particularly crowded
streets, which can present significant
difficulties.  Typically, visually  impaired
individuals rely on assistance from family
members or sighted friends to navigate
unfamiliar surroundings and avoid obstacles.
While canes are commonly used to detect
obstacles, they cannot identify the specific type
of object ahead. Blind individuals often rely on
their prior experience to anticipate objects,
which can lead to accidents or injuries if the
object encountered differs from what was
expected. Additionally, they may encounter
obstacles such as stairs, dogs, parked cars,
bicycles, etc., which are difficult to avoid while
walking along sidewalks. The most challenging
portion of such kinds of applications is the
precise recognition of the objects and their
positions appropriately. To recognize any
object, those applications take an image as the
input and convert that image into a gray scale
formatted image. After formatting into gray
scale photo, they Object Detection and
Recognition in Real Time Using Deep Learning
for Visually Impaired People.
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A groundbreaking approach catering to the
visually impaired incorporates an ancient fusion
of parallel CNNs, surpassing contemporary
methods in the realm of leisure activities. Both
Google Net and CNN's Alex Net synergistically
analyze distinct features, each receiving input
video feeds and support vectors to evaluate
magnificence. These evaluations are
amalgamated using a machine (MVS) for beauty
ratings. Additionally, a novel method utilizing
CNN integrates a recurrent neural network
(RNN) and a SoftMax classifier, enhancing detail
detection and color recognition in hues,
saturation, and intensity (HSI). An innovative
approach merges wearable strategies with the
exceptional skills of the visually impaired. The
device employs regression-based mechanisms
to scan items regardless of their orientation,
stabilizes sudden camera movements, and
utilizes You Only Look Once (YOLO) for object
perception.

A mobile application tailored for individuals
with visual impairments enables drawing in
various modes: online and offline, fostering
community interaction. The online feature
utilizes the rapid RCNN for robust predictions
and YOLO for immediate results. Conversely,
the offline mode employs Haar and Histogram
of Gradient (HOG) functions within a separate
identity module to achieve the same goal. CNN
is designed to use the ImageNet dataset for the
reliability of pre-qualified articles. A fresh DLSNF
(typically a sensory navigation framework
rooted in deep learning) utilizing the YOLO
framework is introduced for crafting a sensory
navigation apparatus with the NVIDIA Jetson
TX2. SqueezeNet, a moderately sized pre-
trained CNN model, exhibited superior
performance with reduced computational
delays. This enhancement involved adjusting
the weights of the final convolution layer,
substituting Rectified Linear Unit (RelLU)
activation functions with LeakyRelLU, and
integrating a batch normalization layer.

2. Existing System

Visual impairment or blindness ranks among the
top ten most prevalent disabilities globally.
Regrettably, India harbors one of the largest
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populations of visually impaired individuals
worldwide. This paper presents a distinctive
framework aimed at aiding visually impaired
individuals in object detection and recognition,
facilitating enhanced mobility and
environmental awareness. The study employs a
comprehensive analysis of unpaired snapshot
detection (SSD) methods to identify and
categorize objects, particularly focusing on
scenarios involving human faces and banknotes.
Additionally, Inception v3 architecture is
employed to further refine the approach. The
SSD detector leverages modifications made to
the PASCAL VOC 2007 dataset, incorporating a
novel feature specifically tailored for coin
detection. Moreover, the discrete models
within Inception v3 exhibit proficiency in
recognizing human faces and banknotes,
rendering the framework versatile and
adaptable to individual needs. Ultimately, this

auditory layouts. These enhancements resulted
in a significant improvement in the Mean
Average Precision (MAP) of the SSD
independent detector to 67.8%. Furthermore,
the accuracy rates for the male and female
models of Inception v3 reached 92.5% and
90.2%, respectively, solidifying its credibility in
forex classification.

3. Architecture Diagram

A mobile phone assistance tool crafted to aid
the visually impaired in navigation. It offers
drawing capabilities in both online and offline
modes, primarily relying on  network
interaction. Online functionality harnesses fast
RCNN for accurate predictions and YOLO for
immediate outcomes. Conversely, offline
functionality is facilitated by the feature
recognition module, utilizing Color features and
Histogram of Oriented Gradients (HOG). CNN is
tailored to validate pre-qualified assets against

framework provides visually impaired the ImageNet dataset.
individuals with spatial orientation within
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Figure 1: Architecture Diagram

A Deep Learning-Based Complete Sensory
Mobility Framework (DLSNF), constructed upon
the YOLO architecture, is suggested for crafting
a sensory navigation instrument utilizing the
NVIDIA Jetson TX2. SqeezeNet, a renowned
lightweight CNN model, exhibits enhanced
virtualization  capabilities and diminished
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computational latency. Further advancements
are made to SqueezeNet through conversion of
closed convolution layer weights, substitution
of the LeakyRelLU corrected linear unit (ReLU)
for the activation function, and incorporation of
batch normalization layers.

4. Training Details
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The system utilized an Intel Core i5 CPU paired
with 8 GB of RAM and a GTX 1050 Ti GPU for
transfer learning on SSD300 and Inception v3
models, implemented with the TensorFlow and
Keras libraries in Python. Annotated images
representing 20 classes were sourced from the
PASCAL VOC 2007 dataset. To incorporate the
new currency class, annotations and bounding
box creations in VOC 2007 format were
generated using Labellmg Master [17].

5. Results and discussions

In this paper we are combining SSD300 (single
shot detector) with inception model to detect
and recognized CURRENCY NOTES. SSD is
capable of recognizing 21 classes but will not

Mame

. fifty
J fivehundred
, hundred

i ten

| thousand

| twenty

recognized currency notes so we have added
extra layer with extra class to detect currency
notes but its accuracy is not good so we
extracted features from SSD and then retrained
with INCEPTIONV3 which is able to get accuracy
more than 98%.

For currency detection we have used INDIAN
OLD NOTES dataset as new currency notes
dataset not available so we trained SSD and
inception with OLD currency notes and then this
new model can detect total 21 classes with 1
more class as currency so now SSD can detect
and recognized total 22 classes.

Below is the currency dataset use for inception
training

Date modified Type

5/22/2014 1:10 PM File folder
5/22/2014 1:08 PM File folder
2/6/202211:18 AM File folder
2/6/202211:19 AM File folder
2/6/202211:19 AM File folder
2/6/202211:20 AM File folder

Figure 2: In above screen we have folders for different currency notes and you just go inside any folder

] 0
Figure 3: The above images to train both SSD and INCEPTION models

To implement this project we have designed
following module
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to view |mages of that currency notes like below screen

1) Generate SSD-Inception Model: using
this module we will generate and load
SSD300 and inception model
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2) Run SSD300 Object Detection & 3) Inception Accuracy & Loss Graph: using
Classification: using this model we will this module we will plot Inception
detect and classify object (21 classes training accuracy and loss graph
with currency) using SSD and Inception To run project double click on ‘run.bat’ file to
model get below screen

— *

# Deep Leaming based Object Detection and Recognition Framework for the Visually-Impaired

Deep Learning based Object Detection and Recognition Framework for the Visually-Impaired

Generate SSD-Inception Model I

Run SSD300 Object Detection & Classification ‘ Inception Accuracy & Loss Graph
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ﬂ 0 Type here to search i

Figure 4: In above screen click on ‘Generate SSD-Inception Model’ button to load models and to get
below screen

§ Deep Learning based Object Detection and Recognition Framework for the Visually-Impaired - x
Deep Learning based Object Detection and Recognition Framework for the Visually-Impaired
Generate SSD-Inception Model SSD-Inception Model loaded
Run SSD300 Object Detection & Classification ‘ Inception Accuracy & Loss Graph ‘
—— . 12:45
ﬂ 0 Type here to search - E | P & wi 5 ol @ £ ~ Bz 06-02-2022 B

Figure 5: In above screen in red colour text we can see models loaded and now click on ‘Run SSD300
Object Detection & Classification’ button to upload image and then classify object
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Figure 6: In above screen selecting and uploading 1.jpg file and then click on ‘Open’ button to get below
output
¢ Deep Learning based Object Detection and Recognition Framework for the Visua -

~ B % z )
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Object Detection
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Run SSD300 Object Detection & Classification
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Detected & Recognized Objects: person
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Figure 7: In above screen objects detected and classified as person and cat and now try other images

~ B % z )

elSSN1303-5150

@ www.neuroquantology.com

06-02-2022 E

101481



NEUROQUANTOLOGY |June 2022 |Volume 20|Issue 6|Page 101476-101485|doi:10.48047/NQ.2022.20.6.NQ23025
Dr. Shiva Prakash et al/ A Novel Deep Learning network based Object Detection and Recognition Framework for the Visually-Impaired

§ Deeple
¢ Open X
A || « ObjectDetection > testimages v ©| | Searchtestimages o fecognition Framework for the Visually-Impaired
Organize v New folder
e DbjectDetection/testimages/1.jpg loaded
s Quick access
OneD
o Loss Graph

I This PC

I8 3D Objects

I Desktop

[£) Documents

¥ Downloads

D Music

=] Pictures

B videos >

“ig Local Disk (C9) 3

= Local Disk (E) .

v downloadjpg v
File name: [a2,pg v
O Type here to search s A~ Bw z) 12t =]
yp = ™ %Y 06.00-20
Deep Learning based Object Detection and Recognition Framework for the Visually-Impaire

— T

Generate SSD-Inception Model

Run SSD300 Object Detection & Classification

E:/venkat/2021/Jan22/ObjectDetection/testimages/a2.jpg lo;
Detected & Recognized Objects: chair
Currency Note Recognized as: fifty

NN R T
S

H O Type here to search il ﬂ | 9 ¢ wg b ] @ £ ~BB Y 06-1022::,27022 =
Figure 9: In above screen application displaying chair and currency note fifty detected and no test other
images
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E:/venkat/2021/Jan22/ObjectDetection/testimages/a3.jpg lo;
Currency Note Recognized as: twenty
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Figure 10: In above screen in text area as well as images you can see printing of detected objects and
similarly you can upload and test other images
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Figure 11: Now click on ‘Inception Accuracy & Loss Graph’ button to get below graph
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To train Inception we took 15 epoch so in above
graph x-axis represents epoch and y-axis
represents accuracy and loss values and in
above graph green line represents accuracy and
red line represents loss and we can see with
each increasing epoch accuracy get increase
and loss get decrease and at final epoch
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Figure 12: Accuracy Plot
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accuracy reached to 100% and loss reached to
0. So this proves that inception is train
efficiently to detect all classes

Conclusion

A novel framework employing object detection,
classification, and face and currency recognition
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has been presented to assist the visually
impaired people. It is fairly simple, and easy to
deploy, once the training part is complete.
Using separate Inception models for faces and
currency recognition makes it faster, user-
specific and adaptable. It is one of the most
generic frameworks, integrating all the useful
features, and will surely prove to be a great
service to mankind. Future work can be done to
make the face and currency recognition spoof-
proof.
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