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Abstract—The primary abstract of this project is to
develop a pair of smart glasses that provide real-time
assistance to visually impaired individuals by detecting
and identifying obstacles in their path. The device aims
to accurately differentiate between common obstacles
like cats, dogs, and humans using integrated sensors and
camera technology. Upon detection, the system will
deliver immediate audio feedback, allowing users to
make informed decisions and navigate safely. In addition
to obstacle detection, the project aims to create a device
that is affordable, lightweight, and user-friendly,
ensuring it can be used comfortably throughout the day.
Efficient power management is a key goal, with a focus
on maximizing battery life to allow extended usage
without frequent recharging. By leveraging cost-effective
components, the project seeks to develop a solution that
is accessible to a broader audience, making advanced
assistive technology available to those who need it most.
Ultimately, the goal is to enhance the independence,
safety, and confidence of visually impaired individuals

through innovative yet practical design.

Index Terms—Obstacle detection, Object Detection,
Machine Learning models, 10T (Internet of Things).

I. INTRODUCTION

[In today’s world, technological advancements are
opening up new possibilities to improve the quality of
life for individuals with disabilities. Among these
innovations, assistive devices have gained significant
attention, particularly in aiding visually impaired
individuals. Navigating through daily environments
presents numerous challenges for those who are
visually impaired, where simple tasks can become
complex due to unexpected obstacles. This project
aims to address these difficulties by developing a pair
of smart glasses equipped with advanced object
detection capabilities. The smart glasses designed in
this project use state-of-the-art technology to assist
visually impaired users in perceiving their
surroundings  more  effectively. Leveraging
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components like the ESP32-CAM, ultrasonic sensors,
and lightweight machine learning algorithms, the
glasses can detect obstacles such as cats, dogs, and
humans. Once detected, the system provides real time
feedback through audio alerts, ensuring that users are
aware of potential dangers or obstacles ahead. This
functionality not only increases the safety of visually
impaired individuals but also enhances their
independence and confidence when navigating indoor
and outdoor spaces. Key elements of the project
include low-cost and compact hardware solutions,
efficient power management, and real-time
processing, all designed to ensure portability,
durability, and ease of use. The integration of
lightweight machine learning models into the ESP32-
CAM allows the glasses to perform object detection on
the device itself, minimizing the need for external
processing power. This approach reduces latency and
makes the glasses responsive in  dynamic
environments. This project not only represents a
practical application of technology but also an effort
to foster inclusivity through innovation. By
developing accessible and affordable assistive
technology, the goal is to make a positive impact on
the lives of visually impaired individuals, empowering
them to navigate their surroundings with greater ease
and autonomy.

Il. METHODOLOGY

The system architecture for the smart glasses is
designed to support real-time object detection and
audio feedback for visually impaired users. The
ESP32 microcontroller serves as the central
processing unit, interfacing with multiple components
including a camera module for image capture,
ultrasonic sensors for distance measurement, and an
audio output module for user feedback. TensorFlow
Lite is used to process images from the camera and
identify specific objects such as cats, dogs, or humans.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2165



© March 2025| IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002

A smartphone connection is included to provide
additional processing power and communication
capabilities, enhancing the system's responsiveness
and functionality. This architecture supports seamless
object recognition and alerts wusers of their
surroundings in real-time. The smart glasses utilize a
combination of Internet of Things (1oT) hardware and
Al-based software to ensure real-time object detection
and feedback. The primary technologies used include:

Camera Module and Uitrasonic

User (Visually Impaired ESP32-CAM Sensor

person)

[

‘ (Object Detection

Object
" — e N ahead o

Audio Feedback Object Detection Module
Module

Power Management
Module

1. ESP32-CAM_Microcontrolle: A low-cost
microcontroller with built-in Wi-Fi and a camera,
responsible for capturing and processing images for
object recognition. It allows for lightweight machine
learning models to run locally without relying on
external servers.

2. (Machine_Learning_Models_(TensorFlow_L.ite)::-
TensorFlow Lite is used to deploy object detection
models capable of identifying obstacles like people,
cats, and dogs. These models are optimized to run on
the ESP32 CAM with minimal latency.

3. Ultrasonic Sensors (HC-SR04): Ultrasonic sensors
detect nearby objects and measure their distance,
triggering image capture by the ESP32-CAM.

4. Text-to-Speech (TTS) Library: A TTS library is
used to generate spoken alerts that notify the user of
detected objects, enhancing real-time navigation.

5. Arduino IDE: The ESP32 microcontroller is
programmed using the Arduino Integrated
Development Environment (IDE), which supports
efficient coding and debugging.
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I1l. LITERATURE SUEVEY

[1] One notable advancement is the use of wearable
technology in assisting visually impaired individuals.
Smart glasses, like those explored by I. C. V. Roa et
al. (2020), have been developed to provide audio
feedback regarding obstacles and environmental
hazards. Their study demonstrated that integrating
ultrasonic sensors with wearable devices could
effectively alert users to obstacles in their path,
significantly reducing the risk of accidents.

[2] Research conducted by W. Yu et al. (2019)
emphasized the role of computer vision and deep
learning in object recognition for assistive devices.
They highlighted the potential of using
Convolutional Neural Networks (CNNs) to identify
and classify various objects, such as pedestrians and
vehicles. This approach could be pivotal in
developing smart glasses that accurately distinguish
between different obstacles, thereby enhancing user
safety and confidence.

[3] Another significant contribution to the field
comes from the exploration of haptic feedback
systems. In a study by K. G. N. Taha et al. (2021),
researchers investigated the integration of haptic
feedback with audio alerts to provide a multi-sensory
experience for visually impaired users. The findings
suggested that combining auditory and tactile
feedback could improve the user's ability to
comprehend their surroundings, making navigation
more intuitive.

[4] The challenges faced by existing technologies,
such as the high costs of advanced assistive devices,
have prompted researchers to seek more affordable
solutions. A study by A. M. Asif et al. (2022)
explored cost-effective alternatives, emphasizing the
use of open-source hardware and software platforms
like Arduino and Raspberry Pi to create budget-
friendly assistive devices. This approach aims to
increase  accessibility for visually impaired
individuals who may not have the financial means to
acquire expensive technologies.

[5] The challenges faced by existing technology, this
technology only for reading a hardcopy
documentation this paper don’t work about obstacle
detection paper at E&TC department of BVCOEW,
pune (2023) .explored text to speech technology that
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can help raspberry pi 3B as the heart of processing
,camera for image capturing. The building cost is
kept low by using a single board computer.

[6] Arduino based customized smart glasses for the
blind people (R.M.K college ,Chennai ) (2022) the
existing method to support visually challenging
people . They developed a low cost solution using the
input and output sensor connected through Arduino
board .The buzzer sound or beep sound from the
output transducer will alert the user accordingly.

[7] Smart glasses system using deep learning for the
blind and visually impaired Mukhriddhin
Mukhiddinov and Jinnsoo Cho (2021) The system
divided into four models a low -light image
enhancement model, and object recognition and
audio feedback model, object detection model. This
system was develop to assist the image under low
light condition, audio feedback and object detection.

IV. CONCLUSION

The development of smart glasses for visually
impaired individuals demonstrates the potential of
combining loT hardware and artificial intelligence to
address  real-world challenges. By utilizing
components such as the ESP32-CAM, ultrasonic
sensors, and machine learning models, the project
successfully provides a cost-effective solution for
real-time object detection. Through audio feedback,
the smart glasses enhance situational awareness,
promoting both safety and independence for users as
they navigate their environment. In conclusion, the
smart glasses represent a meaningful step toward
creating innovative, inclusive solutions for people
with disabilities. With further refinement and user
feedback, this project has the potential to evolve into
a reliable and essential tool for visually impaired
individuals, empowering them to navigate their
surroundings confidently and independently.
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