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Abstract— This paper explores the utilization of Artificial Intelligence and Machine Learning
algorithms to empower visually impaired individuals, enabling satisfactory movement in their
daily lives. The research focuses on enhancing the lives of the visually impaired by addressing
challenges they face in unexpected situations. In today's highly technological society, the need for
independent living is crucial, especially for visually impaired individuals who often experience
social exclusion detection of objects, facial based recognitions, emotion based recognitions,
currency based recognitions, web type automations, screen readings & emergency callings, we
enhance the quality of life for the visually impaired. Implemented through ML, DL, speech to
text & vice-versa, Selenium based web type automation frameworks, these technologies empower
individuals to effectively adapt and respond to their environment...

Index Terms— Artificial Intelligence, Machine Learning, Object, Detection, Emotion,
Intelligence, Currency, Recognition, Face, DL.

|. INTRODUCTION

The field of Al involves the study & the developing of the computer based systems to have the ability for
perceiving, reason, and take actions. This encompasses learning, decision-making, and problem-solving
capabilities. Al technology has significantly improved the lives of visually impaired individuals, allowing them to
lead lives comparable to those without visual impairments. Detection of objects, which could be treated as a
interdisciplinary branch of computer visions, plays a crucial role by identifying semantic objects, like humans,
building, automobile in photographs & in videos, providing a comprehensive understanding of the surroundings
[1]. Facial recognition systems, when combined with object detection, not only detect individuals in frames but
also identify them, offering enhanced awareness for the visually impaired [2]. Emotion recognition technology
analyzes facial expressions from images and videos, providing insights into others' emotional states. This helps
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visually impaired individuals understand the emotions of people around them and respond appropriately [3].
Web automation facilitates internet access for visually impaired users through speech commands, ensuring a
streamlined and efficient browsing experience with minimal keystrokes [4]. The integration of a currency-
recognizing module allows automatic identification of currency values, aiding in day-to-day transactions without
human intervention. Screen readers, software that converts on-screen text into an audible format, further assist
visually impaired users in processing information displayed on computer screens [5]. These technologies work
collaboratively, utilizing input from a Bluetooth camera embedded in a hat worn by visually impaired individuals.
This comprehensive system empowers them to navigate their surroundings, recognize individuals, interpret
emotions, manage currency transactions, and access digital content seamlessly, ultimately fostering a life that
closely resembles that of individuals without visual impairments [6] [4]

Il. OBJECTIVES OF RESEARCH

The research’s objective outlined in the 2nd section are categorized in to six stream, addressing crucial areas such

as:

a) Developing object detection embedded with facial recognition software to enhance the adaptability of the
visually type impaired [6].

b) Creating an Emotion detection model capable of identifying emotions of individuals in the visually impaired's
frame [7].

c) Developing currency recognition software to ensure secure transactions for the visually impaired [8].

d) Automating web-surfing through voice type command thro’ the visually impaired for a more effective and
efficient browsing experience [9].

e) Creating software to alert registered phone numbers during panic situations which are experienced by the
visual type impaired persons [10].

1. LITERATURE REVIEW

Here, review of literature is presented. The developed technologies focuses on obstacle detections to alerting
individuals, since it lacks information about object types and the environment. To address this limitation, we've
integrated detection of objects using the embedded type of facial based recognitions. This enhancement provide
details about the objects in the environment & which will identifies individuals, enabling visually impaired
individuals to interact more effectively with their surroundings [11]. While the designed model detects the presence
of an individual, it doesn't provide identity information. To overcome this, facial recognition has been embedded
into object detection, enabling the identification of individuals present in the frame if their images are in our
database [12]. Extending previous work on automating web browsing for Wikipedia and Gmail, our goal is to
enhance the shopping experience for visually impaired individuals on platforms like Amazon. This involves voice
command-driven operations without human intervention [13]. In their Android application, object detection and
emotion intelligence software were implemented. Building on this work, we aim to introduce currency detection
features to provide assurance about transactions for visually impaired individuals [14]. Expanding the capabilities
further, we are working on incorporating an Emergency calling function through voice commands. This feature
would be invaluable in helping visually impaired individuals contact necessary individuals during panic situations
[15].

IV. OBJECT DETECTIONS USING MOBINET — SSD ARCHTECTURE

In our research, we utilized the COCO dataset, encompassing data related to 81 distinct objects, as the input for
training the network. For RTI of detection of objects, we selected the Mobinet type of Single Shot’s Detector’s
architecture. Then, process involves a series of steps, illustrated diagrammatically in Fig. 1, representing the
architecture of Mobinet as a single shot detector [16].

Fig. 1 : Block diagrammatic module of the proposed model & Face finding or identification using the image of the human face
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V. BLocKk DIAGRAMMATIC MoDULE OF THE PROPOSED MODEL

In our research, the chosen dataset is the COCO dataset, and our approach involves three key steps [17]:

1. Training the Network (Step 1): During the training phase, a training images, comprising of ground truth’s box
for every objects, serves as input to the VGG-16 network. This network includes convolution layers with 3x3
filters (stride 1, same padding) and a 2x2 Maxpooling layer (stride 2).

2. The VGG-16 network produces extracted feature maps for each object. Generating Bounding Boxes (Step 2):
The extracted feature maps from the VGG-16 network are then inputted into six progressively decreasing
convolutional layers. These layers are designed to produce 8735 bounded box for every detected objects,
aligned using the ground truth’s boxes of the trained images.

3. Bounding Box Refinement (Step 3): The output from the decreasing convolutional layers, representing 8732
bounding boxes with various aspect ratios, is refined into a solo bounded boxes for every objects. This
refinement is achieved through a technique known as non-maximum suppressions, that is dependent on the
intersections of the unions objective conceptions that are taken into consideration. The goal is to select the
best-fitting bounding box for the provided training image among the candidates generated in the previous step
[20].

VI1I. FACE FINDING OR IDENTIFICATION USING THE IMAGE OF THE HUMAN FACE

A. Emotional based Intelligence Use in the process of Design

The training processes for emotion recognition - This utilizes the FER2013 dataset, and the key steps in the emotion
based recognition processes using the landmark is illustrated in Fig. No. 3. The 3 major steps considered in this
process is as follows [25]:

B. Face Detection

This initial step focuses on detecting faces within the given data or images.

C. Feature Extraction

Once faces are detected, the system extracts relevant features from these facial landmarks. Landmarks could
include points such as the eyes, nose, and mouth.

D. Feature Classification

The extracted features are then subjected to a classification process, where the system categorizes them based on
predefined patterns or criteria. This step is crucial for determining the emotional expression portrayed in the facial
features. These steps collectively contribute to the effective recognition of emotions using landmarks, enhancing
the understanding and interpretation of emotional cues in the given dataset.

VI1II. FACE FINDING OR IDENTIFICATION USING THE IMAGE OF THE HUMAN FACE

Step #1- Face Detections
In the initial steps, facial detection employs a model trained for facial recognition, utilizing the HOG approaches

are used to identify faces.
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Step #2 -: Feature based Extractions

In this stage, the process entails isolating landmarks from the identified faces. Utilizing DIib’s pre-trained Facial
Landmark Detection Model, which identifies 68 2-Dimensional points on the human face, facial landmarks
defining key features like eyes, brows, nose, mouth, and jawline are determined. Fig. 4 gives the stages in the
emotion recognition procedure utilizing facial landmarks.

Step #3 - Feature based Classifications

Feature classification generates a list of the soft-max score for seven emotional categories. Then, user selects the
primary emotion by choosing the emotions using the higher scores, found out by the calculations of the Euclidean
distances from the entire search result.

IX. STAGES IN THE EMOTION RECOGNITION PROCEDURE UTILIZING FACIAL LANDMARKS

e Currency Recognitions - Then, currency recognition process involves a series of sequential steps designed to
automatically identify the financial values of the money & facilitate conversion to other type of currencies
w/o human interventions. Then, the steps are outlined below:

¢ Image Input: The process begins with providing an image of the currency to the currency recognition system.

e Pre-processing: The input image undergoes pre-processing to enhance its quality and optimize it for
subsequent analysis.

e Feature Extraction: Relevant features, such as specific patterns, symbols, or characteristics unique to each
currency, are extracted from the pre-processed image.

e Pattern Recognition: The system employs pattern recognition techniques to match the extracted features with
known patterns associated with various currencies.

e Monetary Value Determination: Based on the recognized patterns, the system determines the monetary value
of the currency in the provided image.

e Currency Conversion (Optional): If required, the system can perform automatic currency conversion,
providing the equivalent value in other currencies.

e Fig. 5 visually represents the steps involved in the currency recognition process, illustrating the flow of
information and decision-making within the system..

X. STEPS IN IMAGE PROCESSING CONCEPTS

The imaging process for currency detection involves several steps, as illustrated in Fig. 7:

Image Pre-processing: This step aims to enhance important image features and suppress undesired distortions. It
includes image adjusting and smoothening to remove noise.

Edge Detections & the ROI Determinations : Detecting of edges are employed to find region boundaries in the
image analysis process. This step results in a binary image with black and white colors, separating the background
and foreground and defining the Region of Interest (ROI).

Extracting the useful info from the R o I : The values of the HSV considering all the pels in the ROI are extracted,
and the average of their H, S, V features is calculated. These values are then compared with the database, utilizing
Euclidean distances. The currency value using the least Euclidean distances are displayed as the result.

Camera module utilized to capture input from visually impaired surroundings

Our aim is to employ a wireless webcam/camera for capturing inputs from the surroundings, serving as inputs for
diverse applications like object detections, emotional recognitions, currency recognitions & text to speech
conversion. Then, the outcomes are then delivered as voice outputs thro” Bluetooths earphone connected to the
hats. The Fig. No. 8 illustrates the CCD cameras module that are embedded in the hats, facilitating wireless input’s
acquisition.

XI. RESULTS & DISCUSSIONS

This study demonstrates the successful implementation of an object detection model with integrated facial
recognition using Al and ML methodologies. Figure 9 illustrates the model's accurate detection of various
denominations of Indian currencies...

A. Detecting the Indian Money

This research showcases the successful integration of an object detection model with a facial recognition system.
Using the coco dataset and the Mobinet-SSD architecture, our model accurately identifies 81 different objects
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within the visually impaired individual's frame. The embedded facial recognition further distinguishes and
identifies individuals if their data is stored in the database. The presented outcomes highlight the module's
effectiveness in accurately recognizing various objects, including a persons, cell phones, and zebras. The trained
model has been tested with various inputs, consistently delivering correct and precise results..

B. Exemplary result from the object detection model

In the following simulation step, we successfully implemented the emotional intelligence model. Utilizing the
FER-2013 dataset, our model identifies seven emotions, including anger. The graph above illustrates the model
accuracy and loss throughout the training process. This implementation naturally detects emotions on all faces in
the webcam feed, achieving a test accuracy of 65% after 60 epochs using a simple 4-layer CNN..

C. Plot of the model accuracies & the model losses

In the third module, a successful implementation of a currency recognition model has been achieved to assist the
visually based impaired in the daily transaction. Utilizing the random fores’st algo, Scikit-learn, & OpenCVs, the
model can accurately identifications of the denomination of Indian currency notes (10, 20, 50, 100, 200, 500,
2000). Moving on to the fourth module, a Web-automation framework has been implemented for Gmail & the
shopper’s stop website for the Amazon. This framework, developed utilizing the Selenium automation’s tool,
accepts voice commands as input. In the case of email automation, it sends emails to the designated recipient, and
for shopping websites like Amazon, it locates a product based on user preferences and places an order. In the final
module, an emergency based caller softwares has been developed utilizing the Twilio models in Python. This
software is designed to call the authroized phone numbers when ever the visually type of impaired person perceives
a panic situation, providing Immediate assistance when needed.

XI11. CONCLUSIVE REMARKS

Al-ML-DL has significantly improved the lives of visually challenged individuals, addressing various challenges
faced by disabled, autistic, elderly, blind, and other people in need of assistance. As technology continues to
advance, there is a growing potential for machines to understand human emotions and problem-solving, offering
promising prospects for the future. In our work, we have harnessed these technological advancements to empower
visually impaired individuals, enabling them to lead more normal and independent lives. The integration of
detection of objects using the face recognitions & the emotion type of intelligent softwares which provides an
effective means for visually impaired individuals to comprehend their surroundings and respond appropriately.
Currency recognition facilitates seamless transactions, while textual recognitions aids in reading & to analyze the
texts. Then, the implementation of a virtual based assistants offers a user-friendly method for visually impaired
individuals to access various websites, eliminating the need for complex keyboard shortcuts or extensive
knowledge of screen reader usage. Moreover, enhancing processing performance and reducing data’s inputs
latency starting with the module of the camera to the generalized module of the camera model can enable higher
frame resolution and frame rates, leading to more precise environmental perception.
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