temational Joural of |

Ke A‘j International Journal of Innovation Studies

CHINESE ROOTS
GLOBAL IMPACT

AN INVESTIGATION INTO IOT-BASED ASSISTIVE SYSTEMS FOR VISUALiY
IMPAIRED INDIVIDUALS

Dharshan K
Project Student, Department of Computer Applications, Nehru Arts and Science College,
Coimbatore, India

Ajith P
Project Student, Department of Computer Applications, Nehru Arts and Science College,
Coimbatore, India

Krishnaprasad M
Project Student, Department of Computer Applications, Nehru Arts and Science College,
Coimbatore, India

Mr. P. Boopathi
M C A., M. Phil., Assistant Professor, Department of Computer Applications
Nehru Arts and Science College, Coimbatore, India
ABSTRACT
In today’s technology-driven world, assistive solutions play a vital role in improving the
quality of life for visually impaired individuals. Blind people face significant challenges in
detecting obstacles and navigating safely in their daily environment. This project presents an
IoT-Based Smart Glove for Blind Person, designed to assist visually impaired users by
providing real-time obstacle detection and instant alerts, thereby enhancing safety and
independent mobility. The proposed system uses an ultrasonic sensor to continuously sense the
surrounding environment and measure the distance between the user and nearby obstacles.
The sensed data is processed by a microcontroller such as NodeMCU ESP8266 / Arduino
Nano, which compares the measured distance with predefined threshold values to determine
unsafe conditions. When an obstacle is detected within the danger range, the system
immediately alerts the user through vibration, sound (buzzer), and LED indications, ensuring
quick awareness without requiring visual input.The smart glove is designed to be wearable,
lightweight, low-cost, and easy to use, making it suitable for everyday activities. Unlike
traditional aids such as white canes, this system enables non-contact obstacle detection and
provides multi-mode alerts, which are effective even in noisy or crowded environments. The
integration of loT-capable hardware also allows future expansion for wireless monitoring and
smart assistive applications.
Overall, the Smart Glove for Blind Person demonstrates the effective use of embedded
systems and [oT technology in assistive devices. The system improves mobility, confidence,
and safety for visually impaired individuals and represents a practical step toward inclusive
and intelligent assistive technology solutions..
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1.1 INTRODUCTION

In today’s technology-driven society, assistive technologies play a crucial role in enhancing
the safety and independence of visually impaired individuals. Blind people often face
significant challenges while navigating unfamiliar environments due to the inability to
visually detect obstacles. Traditional mobility aids such as white canes provide limited
assistance, as they mainly rely on physical contact and cannot effectively detect obstacles at a
distance or at upper body levels. Hence, there is a growing need for intelligent, real-time, and
wearable solutions that can improve obstacle detection and navigation for visually impaired
users.

This project proposes an loT-Based Smart Glove for Blind Person, which integrates ultrasonic
sensing technology with embedded systems to provide accurate and real-time obstacle
detection. The system utilizes an ultrasonic sensor to measure the distance between the user
and nearby objects. The sensed data is processed using a microcontroller such as NodeMCU
ESP8266 / Arduino Nano, which continuously analyzes distance values and compares them
with predefined threshold limits to identify unsafe conditions.

When an obstacle is detected within the danger range, the system immediately generates alerts
through multiple feedback mechanisms including vibration, sound (buzzer), and LED
indicators. This multi-alert approach ensures effective user notification even in noisy or
crowded environments. The wearable design of the smart glove makes it convenient for daily
use, offering hands-free operation and enhanced comfort.

This project demonstrates the effective application of IoT and embedded system technologies
in assistive devices. By providing non-contact obstacle detection and instant alerts, the
proposed system improves mobility, confidence, and safety for visually impaired individuals.
The integration of smart sensing and real-time processing highlights the potential of
technology in addressing real-world challenges and promoting inclusive solutions for
differently-abled communities

SYSTEM ANALYSIS

1.2.1 Existing System

The existing systems used by visually impaired individuals for navigation mainly include
traditional white canes and basic electronic travel aids. White canes help users detect obstacles
only through physical contact and are limited to ground-level detection. They do not provide
information about obstacles at a distance or at upper body levels, which may lead to accidents.
Some advanced systems such as smart canes and mobile-based assistive applications offer
audio alerts for obstacle detection. However, these systems are often expensive, bulky, and
dependent on smartphones or internet connectivity. Many rely only on sound alerts, which
may not be effective in noisy environments. Due to these limitations, existing systems lack
real-time response, portability, and multi-alert mechanisms, highlighting the need for an
efficient wearable solution

1.2.2 Existing System

Existing systems for blind assistance mainly rely on white canes and basic electronic aids,
which detect obstacles only through physical contact. Some smart canes provide audio alerts,
but they are often bulky, costly, and ineffective in noisy environments. These systems lack
real-time, wearable, and multi-alert obstacle detection features
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1.2.3 Smart Canes / Electronic Aids

Some smart canes use sensors and audio alerts to detect obstacles. However, they are bulky,
costly, and rely only on sound alerts, which may not work well in noisy environments..
IoT-Based Applications

This IoT-based assistive system helps blind people navigate safely using real-time obstacle
detection.

Smart sensors continuously monitor the surroundings and provide instant alerts through
vibration, sound, and LED indicators.

The system can also send alert data through Wi-Fi to caregivers or monitoring platforms,
improving safety and independence.

It is low-cost, wearable, and suitable for daily use in both indoor and outdoor environme

1.2.4 Limitations of the Existing System

Lack of real-time distance-based obstacle detection
Dependence on physical contact or audio-only alerts
Bulky, expensive, or uncomfortable for daily use

Limited detection of upper-body and head-level obstacles
Low reliability in noisy or indoor environments.

Limitations of the Existing System

Despite offering specific benefits, the existing systems fail to provide a comprehensive
solution for consumers. Some key limitations include:

Lack of Predictive Analytics: Existing tools do not leverage historical data and trends to
predict future sales or price fluctuations, leaving consumers without a reliable way to forecast
market behaviour.

Fragmented Tools: Consumers are forced to use multiple tools, such as price comparison
websites, social media monitoring platforms, and receipt trackers, without a centralized
system offering consolidated insights, making the process timeconsuming and inefficient.
No Real-Time Updates: Most existing systems lack dynamic updates based on live data, such
as real-time social media sentiment or price changes, which diminishes their relevance and
accuracy.

Limited Accessibility for Consumers: Many tools are designed for business use and are too
complex for individual shoppers. The high costs of advanced analytics platforms also make
them prohibitive for everyday consumers.

Absence of Personalization: Existing systems do not offer tailored recommendations or
insights based on individual purchasing preferences or habits, which limits their usefulness
for consumers who need customized advice.

1.3 PROPOSED METHODOLOGY & ARCHITECTURE

The proposed Smart Glove for Blind Person overcomes the limitations of existing systems by
using an ultrasonic sensor and microcontroller for real-time obstacle detection. The system
continuously measures the distance of nearby objects and provides instant alerts using

450



International Journal of Innovation Studies 10 (1) (2026)

vibration, buzzer, and LED indications. The wearable glove design ensures portability,
comfort, and hands-free operation.

1.2.5 Advantages of the Proposed System

Real-time obstacle detection without physical contact
Wearable, lightweight, and low-cost design
Multi-alert system (sound, vibration, LED)

Effective in noisy environments

Improves safety and independent mobility

This IoT-based system helps blind people detect obstacles in real time.
It improves safety and independent mobility using smart sensors and alerts.

Ultrasonic Sensor (HC-SR04)

l

Arduino Nano

| ' !

LED Indicator Buzzer Vibration Motor

Fig 1: Proposed System Architecture

1.3.1 Input Design

The IoT-based assistance system for blind persons integrates sensor-based inputs, voice

interaction, and real-time environmental data to support safe navigation and independent

living. The system consists of three main modules: Obstacle Detection, Object Recognition,

and User Interaction.

Obstacle Detection Module:

Ultrasonic sensors are used to collect distance data from nearby obstacles such as walls,

people, or vehicles. The sensor continuously measures the distance between the user and

surrounding objects. When an obstacle is detected within a predefined range, the data is sent

to the microcontroller for processing to generate warning alerts.

Object Recognition Module:

A camera module captures images of the surrounding environment, including objects,

signboards, or text. The captured images are processed using image processing and OCR
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techniques to identify objects or read text information. This input helps the system provide
meaningful audio feedback about detected objects or text to the user.

User Interaction Module:

User input is provided through voice commands or push buttons. Voice inputs are captured
using a microphone module and processed using speech recognition techniques. Button inputs
allow basic control such as mode selection or emergency alerts. These inputs ensure easy and
accessible interaction for visually impaired users.
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Flow Chart of an loT-Based Assistive Smart Glove System

Table Design

User Table:

User_ID: Unique identifier for each blind user.

User Name: Name of the user.

Contact Number: Emergency contact number.
Sensor Data Table:

Sensor ID: Unique identifier for each sensor.
Distance Value: Distance measured by the ultrasonic sensor.
Timestamp: Time of sensor data collection.

Object Detection Table:

Object ID: Unique identifier for the detected object.
Object Name: Name/type of the detected object.
Detection_Time: Time when the object was detected.

452



International Journal of Innovation Studies 10 (1) (2026)

Object ID: Unique identifier assigned to each detected object by the system. This ID helps in
tracking and managing detected objects during system operation.

Object Name: Name or type of the detected object (such as wall, person, vehicle, stair, or
obstacle). This information is generated using the camera and image processing module and
is used to provide meaningful audio feedback to the blind user.

Alert Table:

Alert_ID: Unique identifier for each alert.

Alert_Type: Type of alert (Audio / Vibration / Emergency).

Alert_Time: Time when the alert was genarated

Implementation

The IoT-based assistance system for blind persons is implemented using embedded systems
and IoT technologies. The system uses a microcontroller platform such as Arduino or
Raspberry Pi, integrated with ultrasonic sensors, IR sensors, camera module, and audio output
devices. Programming is done using Embedded C and Python for sensor processing, object
recognition, and voice feedback. A simple user interface is provided through audio prompts
and button controls

Obstacle Detection Module: Ultrasonic sensors continuously measure distance to nearby
obstacles. Threshold values are set to trigger audio or vibration alerts when obstacles are
detected within a safe range.

Object Recognition Module: Images captured using a camera module are processed using
Python-based image processing and OCR libraries. Detected objects or text are converted into
speech output to inform the user.

Voice Interaction Module: A microphone module captures user voice commands, which are
processed using speech recognition techniques. The processed commands are used to control
system modes or activate emergency functions.

All modules are integrated into a single IoT framework. Sensor data and alert information may
be stored in a database or cloud platform for monitoring and future analysis.

Testing

The system is tested using multiple testing approaches to ensure reliability and usability for
visually impaired users.

Unit Testing: Verifies the functionality of individual components such as ultrasonic sensors,
camera module, and audio output.

Integration Testing: Ensures smooth communication and data flow between sensors,
processing units, and output devices.

Performance Testing: Evaluates system response time, accuracy of obstacle detection, and
efficiency of audio alerts under real-time conditions.

User Acceptance Testing: Conducted with end users to confirm ease of use, clarity of audio
feedback, and overall system effectiveness.

Testing metrics include detection accuracy, response time, alert reliability, and system
stability. Identified errors are logged and corrected through iterative testing and refinement
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1.4 Conclusion

The IoT-based assistance system for blind persons offers an effective and practical
solution to enhance independent mobility and personal safety for visually impaired
individuals. By integrating ultrasonic sensors, camera modules, and audio feedback
mechanisms, the system enables users to detect obstacles, recognize objects, and interact with
their surroundings in real time. This reduces dependency on others and increases confidence
in performing daily activities.

The implemented system is designed to be cost-effective, user-friendly, and reliable, making
it suitable for real-world usage. The use of IoT technology ensures real-time processing and
quick response, which is essential for the safety of blind users. The project successfully
demonstrates how modern embedded systems and IoT concepts can be applied to solve
socially relevant problems.

Overall, this project highlights the potential of IoT-based assistive technologies in improving
the quality of life for blind persons. With further enhancements and real-world testing, the
system can be developed into a robust and scalable solution that supports inclusive and
accessible living.

1.5 FUTURE ENHANCEMENTS

The future scope of the [oT-based assistance system for blind persons is extensive and offers
several opportunities for improvement and expansion. One major enhancement is the
integration of a GPS module to support outdoor navigation, enabling users to receive real-
time location guidance and directions. This will help visually impaired users travel
independently in unfamiliar environments.

Advanced artificial intelligence and deep learning techniques can be incorporated to improve
object recognition and scene understanding. By training models on a larger dataset, the system
can identify a wider range of objects, signboards, and obstacles with higher accuracy.
Additionally, real-time text recognition in multiple languages can be implemented to improve
accessibility.

The system can be further enhanced by integrating a mobile application that allows caregivers
or family members to monitor the user’s location and receive emergency alerts. Cloud
connectivity can also be added to store sensor data and usage patterns, enabling performance
analysis and continuous system improvement. Wearable design improvements such as
lightweight materials, smart glasses, or smart shoes can increase comfort and ease of use.
Support for multilingual voice output and customizable alert modes
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