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high accuracy and efficiency, making them

ABSTRACT suitable for assistive technologies.

Visual impairment significantly affects an
INTRODUCTION

individual’s ability to perceive and interact

with their surroundings, making everyday Visual impairment poses  significant
navigation  and  object  recognition challenges for individuals in performing
challenging. This project proposes an daily activities such as navigation, object
intelligent object detection and recognition identification, and interaction with their
framework using deep learning techniques to surroundings. Traditional assistive tools like
assist visually-impaired individuals in real white canes and guide dogs provide limited

time. The system utilizes advanced

. support and often fail to offer detailed
computer  vision  models such as

Convolutional Neural Networks (CNN) and information  about nearby objects or

object detection algorithms like YOLO and obstacles. With the rapid advancement of

SSD to identify objects from live camera artificial  intelligence,  particularly in

feeds. Detected objects are converted into computer vision and deep leaming,

audio output using text-to-speech systems, intelligent systems have emerged that can

enabling users to understand their bridge this gap by enabling machines to

environment. The framework aims  to perceive and interpret visual data. Object

enhance independence, safety, and mobility detection and recognition frameworks based

by providing accurate and real-time object on deep learning models have shown

recognition. Experimental results indicate remarkable  success in identifying and

that deep learning-based approaches achieve Classifying objects in real-time images and

videos.
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This project focuses on developing an
assistive ~ framework  that  leverages
Convolutional Neural Networks (CNN) and
advanced object detection algorithms such
as YOLO to detect objects from a live
camera feed. The system processes visual
input, identifies objects such as obstacles,
people, vehicles, and everyday items, and
converts this information into audio
feedback using text-to-speech technology.
This allows visually-impaired users to
receive real-time information about their
environment, enhancing their independence
and safety. The system is designed to be
efficient, portable, and capable of operating
in diverse environments, including indoor
and outdoor settings. Despite challenges
such as wvarying lighting conditions,
occlusions, and real-time processing
constraints, the integration of deep learning
techniques continues to improve the
reliability and effectiveness of such assistive

systems.

LITERATURE SURVEY

1. Title: Real-Time Object Detection
Using YOLO

Authors: J. Redmon et al. (2016)
Merits: Fast and accurate real-time
detection

Demerits: Struggles with small objects
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2. Title: SSD: Single Shot MultiBox
Detector

Authors: Liu et al. (2016)

Merits: High speed and good accuracy
Demerits: Less accurate than advanced
models

3. Title: Object Recognition for Visually
Impaired Using CNN

Authors: R. Mehta et al. (2019)

Merits: High classification accuracy
Demerits: Requires large dataset

4. Title: Assistive System Using Computer
Vision

Authors: K. Sharma et al. (2020)

Merits: Provides real-time assistance
Demerits: High processing cost

5. Title: Deep Learning-Based Navigation
Aid

Authors: S. Patel et al. (2021)

Merits: Improves mobility

Demerits: Limited outdoor performance
6. Title: Smart Vision System for Blind
People

Authors: A. Verma et al. (2022)

Merits: Audio feedback system

Demerits: Limited object range

7. Title: Transfer Learning for Object
Detection

Authors: P. Kumar et al. (2020)

Merits: Reduces training time

Demerits: Needs fine-tuning

Received: 04-06-2026 | Accepted: 01-07-2026 | Published: 06-07-2026 | www.ajaccm.com



AMERICAN JOURNAL OF Al CYBER COMPUTING MANAGEMENT
Peer Reviewed, Referred & Indexed Journal
E-ISSN:3069-0102

VOL.6, NO. 3(2026)

8. Title: Mobile Vision Assistance System
Authors: J. Lee et al. (2021)

Merits: Portable solution

Demerits: Battery consumption

9. Title: Deep Learning-Based Scene
Understanding

Authors: L. Wang et al. (2019)

Merits: Context-aware detection
Demerits: Complex implementation

10. Title: Al-Based Assistive Technology
Authors: M. Singh et al. (2023)

Merits: Improves independence

Demerits: Expensive hardware

SYSTEM ANALYSIS

EXISTING SYSTEM

Existing systems designed for visually-
impaired individuals primarily rely on
traditional assistive technologies such as
white canes, guide dogs, and basic electronic
travel aids. While these tools provide
essential support for navigation and obstacle
avoidance, they lack the capability to
identify and recognize objects in the
environment. Some modern  systems
incorporate simple sensors like ultrasonic or
infrared devices to detect obstacles;
however, they can only provide limited
information such as distance and do not
offer object classification or contextual
understanding. Additionally, earlier
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computer vision-based systems depend on
basic image processing techniques that
struggle with accuracy, especially in
complex or dynamic environments. These
systems often fail under varying lighting
conditions,  occlusions, and cluttered
backgrounds. Furthermore, many existing
solutions are not real-time, require bulky
hardware, or depend heavily on manual
intervention. As a result, they are
insufficient in  providing comprehensive
assistance to  visually-impaired  users,
highlighting the need for more advanced,

intelligent, and automated solutions.

DISADVANTAGES

e Limited functionality of traditional
tools

o Lack of real-time object recognition

e Poor accuracy in  complex
environments

e« High dependency on manual
assistance

« Not scalable or adaptable

PROPOSED SYSTEM

The proposed system introduces an
intelligent object detection and recognition
framework using deep learning techniques to
provide real-time assistance to visually-
impaired individuals. Unlike traditional
systems, this approach leverages advanced
models such as Convolutional Neural
Networks (CNN) and object detection

Received: 04-06-2026 | Accepted: 01-07-2026 | Published: 06-07-2026 | www.ajaccm.com



AMERICAN JOURNAL OF Al CYBER COMPUTING MANAGEMENT

Peer Reviewed, Referred & Indexed Journal
E-ISSN:3069-0102
VOL.6, NO. 3(2026)

algorithms like YOLO to accurately detect
and classify objects from live video streams.
The system captures visual input through a
camera, processes it using trained deep
learning models, and identifies objects such
as people, vehicles, obstacles, and everyday
items. The detected objects are then
converted into meaningful audio feedback
using text-to-speech technology, allowing
users to understand their surroundings

without visual input.

The system is designed to operate in real-
time, ensuring minimal delay between
detection and feedback. It is also scalable
and can be integrated into mobile devices,
wearable systems, or smart glasses, making
it portable and user-friendly. By
incorporating deep learning-based feature
extraction and classification, the system
achieves higher accuracy and robustness
even in challenging conditions such as low
lighting and crowded environments. Overall,
the proposed framework significantly
enhances mobility, independence, and safety

for visually-impaired individuals.

ADVANTAGES

o Real-time object detection

e High accuracy using deep learning
e Audio feedback for user assistance
o Portable and scalable system

e Improves independence and safety
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IMPLEMENTATION
Data Collection

e Image datasets (COCO, ImageNet)
Preprocessing

o Image resizing, normalization
Model Development

¢« CNN+YOLO
Training

e Train model on labeled data
Audio Integration

o Convert text to speech
Evaluation

e Accuracy, Precision, Recall

METHODOLOGY
Step 1: Input

Capture real-time video
Step 2: Frame Processing
Extract frames

Step 3: Detection

Apply YOLO

Step 4: Recognition
Classify objects

Step 5: Audio Output
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Provide voice feedback

CONCLUSION

The object detection and recognition
framework for visually-impaired individuals
using deep learning techniques represents a
significant  advancement in  assistive
technology. By leveraging powerful models
such as Convolutional Neural Networks and
real-time object detection algorithms like
YOLO, the system is capable of accurately
identifying and classifying objects in
dynamic environments. The integration of
audio feedback ensures that users can
receive real-time information about their
surroundings, thereby improving their
mobility, independence, and overall quality
of life. Unlike traditional assistive tools, the
proposed system provides comprehensive
environmental awareness, enabling users to

navigate safely and confidently.

Despite challenges such as computational
requirements, environmental variability, and
the need for large datasets, ongoing
advancements in deep learning and hardware
technologies are expected to address these
limitations. Future improvements may
include integration with 10T devices,
enhanced speech interaction, and the use of
more efficient models for edge computing.

Overall, the proposed system demonstrates
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the potential of Al-driven solutions in
empowering visually-impaired individuals
and contributing to inclusive and accessible
technological advancements.
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