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ABSTRACT: Al-SenseVision is an intelligent real-time visual assistance system designed to enhance the daily lives of
visually impaired individuals by providing situational awareness, obstacle detection, and text recognition capabilities.
The system integrates IoT technology with advanced sensor networks, leveraging a Raspberry Pi processor, camera
module, and ultrasonic sensors to capture environmental data. Using object detection algorithms, AI-SenseVision
identifies vehicles, pedestrians, and other obstacles in real time, providing immediate voice alerts to the user. In
addition, the system includes smart reading functionality through text-to-speech conversion, allowing visually impaired
users to read textbooks or printed material independently. This project emphasizes accuracy, responsiveness, and
seamless integration of hardware and software components to deliver a reliable assistive solution. The system is
designed with a focus on portability, low power consumption, and real-time responsiveness, making it suitable for daily
use in varied indoor and outdoor environments. By combining computer vision with ultrasonic sensing, AI-SenseVision
not only detects static obstacles but also dynamically tracks moving objects, ensuring timely alerts to prevent accidents.
The integration of voice-based notifications and text-to-speech functionality enables intuitive interaction, empowering
visually impaired users with greater independence, mobility, and access to information. Through the seamless fusion of
IoT-enabled monitoring and Al-based analysis, the system demonstrates a reliable, intelligent, and practical solution for
enhancing the safety and daily activities of visually impaired individuals.

KEYWORDS: Al-SenseVision, Visual Assistance, Raspberry Pi, Camera Module, Ultrasonic Sensor, Object
Detection, Text-to-Speech, Voice Alerts, Blind Spectacles, [oT Integration, Distance Calculation, etc.

L. INTRODUCTION

The Al-SenseVision system addresses the critical need for mobility and independence among visually impaired
individuals by combining computer vision, loT, and real-time alert mechanisms. The system uses a Raspberry Pi as the
central processing unit, connected to a camera module for capturing images and an ultrasonic sensor for measuring
distances to nearby objects. By applying Al-based object detection algorithms, the system can identify cars,
pedestrians, and obstacles, and immediately notify the user through voice alerts. This real-time monitoring helps users
navigate safely and avoid potential hazards in dynamic environments.

Furthermore, Al-SenseVision incorporates smart reading functionality through specially designed “blind spectacles,”
which capture textual data and convert it into speech using text-to-speech technology. This allows visually impaired
individuals to read textbooks, instructions, or other printed content independently. The system also supports voice
commands, enabling interactive control and ensuring that users receive timely alerts for sudden obstacles or changes in
the environment. By integrating loT communication for remote monitoring or logging, the system can also transmit
sensor data for analysis, making it adaptable for future enhancements.

Overall, the system emphasizes user safety, convenience, and accuracy, offering a comprehensive assistive solution that
blends environmental awareness with intelligent reading support. By unifying sensor data, Al processing, and voice
alerts, Al-SenseVision provides a seamless real-time interface between the visually impaired user and their surrounding
environment.
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II. PROBLEM STATEMENT

Visually impaired people face daily challenges in navigation, obstacle detection, and access to printed information,
which often limits their independence and safety. Traditional aids like walking sticks or guide dogs provide only basic
support and cannot recognize objects, vehicles, or text. There is a need for an intelligent, real-time, and affordable
assistive system that can detect obstacles, read text, provide audio alerts, and guide users effectively in both indoor and
outdoor environments.

III. BACKGROUND

@ Background of the Study

Visual impairment makes daily activities like walking, reading, and identifying objects very challenging. Traditional
tools such as white canes and guide dogs provide basic assistance but are limited in detecting dynamic obstacles,
reading text, or understanding surroundings. With the advancement of technologies like Artificial Intelligence (AI)
and the Internet of Things (IoT), there is a strong opportunity to develop smarter systems that can provide real-time
assistance to visually impaired individuals in a more efficient and user-friendly way.

@ Need for Intelligent Assistance Systems

In recent years, researchers have focused on building assistive devices using cameras and sensors to help visually
impaired people. However, many existing systems either lack accuracy, are expensive, or do not provide real-time
feedback. There is a need for a system that can intelligently detect objects like vehicles, people, and obstacles, while
also giving immediate alerts. Integrating technologies like a Raspberry Pi processor, camera modules, and sensors
can help in building a compact and affordable solution with better performance.

@ Role of Al and IoT Technologies

Artificial Intelligence, especially object detection models, plays a key role in identifying objects such as cars, people,
and everyday items from camera input. At the same time, loT platforms like ThingSpeak can be used to store and
analyze data, making the system more powerful and connected. Sensors like ultrasonic sensors help in measuring
distance and detecting sudden obstacles, while voice-based alerts improve usability. Combining Al with [oT enables
real-time processing, monitoring, and smart decision-making.

@ Proposed System Overview

The proposed system, Al-SenseVision, aims to develop an intelligent real-time visual assistance device using a
Raspberry Pi, camera module, and ultrasonic sensor. It will detect objects, calculate distance, and provide voice alerts if
any obstacle suddenly appears. Additionally, the system will support reading printed text using text-to-speech
technology through smart glasses. The integration with ThingSpeak will allow data monitoring and performance
analysis. Overall, the system focuses on providing high accuracy, real-time response, and ease of use to improve the
independence and safety of visually impaired users.

IV.SYSTEM OVERVIEW

The Al-SenseVision system consists of three main modules: the sensing and data acquisition module, the processing
and decision-making module, and the output and alert module. The sensing module includes a camera for image
capture and an ultrasonic sensor for distance measurement. The processing module, implemented on a Raspberry Pi,
runs Al-based object detection algorithms, distance calculation routines, and text-to-speech conversion. The output
module delivers real-time voice alerts for obstacle detection and audible reading assistance, while also providing
optional IoT connectivity for logging and monitoring purposes.

The workflow begins with continuous environmental scanning through the camera and ultrasonic sensors. Image
frames are analyzed for object detection and text recognition, while distance measurements are used to calculate
proximity to obstacles. Upon detecting any hazard or recognizing textual content, the system triggers voice alerts or
reads the text aloud. The modular architecture allows parallel processing of navigation and reading tasks, ensuring both
functionalities operate seamlessly and in real time.

Additionally, the system supports voice commands to enhance user interaction, allowing the visually impaired to

request specific information or pause alerts. The lightweight and wearable design, along with efficient power
management and real-time IoT data transmission, ensures portability and continuous operation in indoor and outdoor

IJIRSET©2026 | AnISO 9001:2008 Certified Journal | 9430



http://www.ijirset.com/

Impact
Factor

91935

ﬂ:\’g d  International Journal of Innovative Research of
[FII;XJ 3§ Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 15, Issue 6, June 2026
|DOI: 10.15680/IJIRSET.2026.1506062|

environments. This integrated approach enables Al-SenseVision to provide a comprehensive assistive solution,
improving safety, independence, and accessibility for visually impaired individuals.

V. PROPOSED SYSTEM

The proposed Al-SenseVision system is an intelligent visual assistance platform that combines computer vision,
ultrasonic sensing, and IoT integration to deliver real-time navigation support and reading assistance. At its core, a
Raspberry Pi processor controls a camera module and ultrasonic sensors to capture environmental data. Object
detection algorithms process live images to identify vehicles, people, and other obstacles, while distance calculation
using ultrasonic sensors ensures accurate detection of nearby hazards. The system provides immediate voice alerts to
the user when obstacles are detected, allowing them to navigate safely.
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Fig.1: System Architecture Design

For reading assistance, the system incorporates “blind spectacles” equipped with a camera to capture textual
information from textbooks, labels, or other printed material. Text-to-speech technology converts this information into
audible voice instructions, enabling visually impaired users to access written content independently. Additionally, the
system is capable of responding to voice commands, allowing intuitive control and interaction. By integrating these
functionalities, Al-SenseVision ensures a seamless combination of navigation, obstacle avoidance, and reading support
in a single wearable platform.

The system also leverages IoT connectivity to log environmental data, transmit updates to a cloud platform like
ThinkSpeak, and enable remote monitoring if required. Real-time processing ensures that alerts and reading assistance
occur without delays, while the modular design allows future expansion, such as integrating more sensors or additional
Al models. Overall, the proposed system provides a compact, efficient, and highly accurate solution that addresses both
mobility and information access challenges for visually impaired individuals.
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VI. RESULT ANALYSIS

The developed system Al-SenseVision was tested under different real-time conditions to evaluate its performance and
accuracy. The system successfully detected objects such as vehicles, persons, and nearby obstacles using the camera
module and Al model. The ultrasonic sensor provided reliable distance measurements, while the text-to-speech module
accurately converted printed text into audio output. The alert system also responded effectively to sudden obstacles,
ensuring user safety.

Overall, the system achieved high accuracy across all modules, showing that the integration of Al + IoT + sensors
provides a reliable solution for visually impaired users. The highest accuracy was observed in the text-to-speech module,
while distance measurement showed slightly lower accuracy due to environmental variations.

Accuracy Distribution of System Modules

@ Accuracy Table Distance Measurement Object Detection
i Module Accuracy (%) 1\

Object Detection 92%

Distance Measurement 80%

Text-to-Speech 94%

Obstacle Alert 91%
\, /

Text-to-Speech Obstacle Alert

Fig.2: Result Analysis
VII. CONCLUSON

In this paper Al-SenseVision project successfully demonstrates the integration of artificial intelligence, IoT technology,
and wearable sensors to develop a real-time visual assistance system for visually impaired individuals. By combining
camera-based object detection, ultrasonic distance measurement, text-to-speech functionality, and voice-based alerts, the
system provides a comprehensive solution that enhances both navigation safety and access to textual information. The
modular design of the system, built around a Raspberry Pi processor and smart spectacles, ensures portability, low power
consumption, and practical usability in indoor and outdoor environments. The inclusion of IoT connectivity allows for
real-time data logging and remote monitoring, further extending the system’s capabilities and potential for future
improvements.

In conclusion, Al-SenseVision not only improves the mobility and autonomy of visually impaired individuals but also
demonstrates the potential of combining Al, IoT, and wearable technology in assistive applications. The system lays a
strong foundation for future enhancements, including integration of additional sensors, improved Al models for more
precise object recognition, and expanded cloud-based analytics for adaptive learning. Overall, this project contributes
significantly to the field of assistive technology by providing a scalable, intelligent, and real-time solution that enhances
the quality of life for visually impaired individuals while paving the way for more advanced, holistic assistive systems in
the future.
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