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Abstract: Visual impairment is one of the issues that several millions of people suffer from. They go through a lot of
difficulties even to complete the basic chores. Even in their own home or office the struggle to navigate from one place
to another without being dependent on anybody. As per the data from WHO(world health organisation) there are
around 250+ million people with visual disablement out of which nearly 35+ million are totally blind which constitute
a huge part of the population. The "Blind Assist System Using ML and Image Processing” is a cutting-edge
technological solution aimed at empowering visually impaired individuals to navigate their surroundings with greater
autonomy and safety. This innovative system relies on the integration of Machine Learning (ML) and Image
Processing techniques to enhance the sensory capabilities of individuals who are blind or visually impaired. By
capturing and analyzing real-time visual data from the environment, the system employs ML algorithms to identify
and categorize objects and obstacles in the user's path. It then translates this information into actionable guidance,
providing auditory or tactile feedback to the user through wearable devices like smart glasses .This abstracts the visual
world into comprehensible data, thus enabling visually impaired individuals to make informed decisions and move
confidently in their surroundings while avoiding potential hazards. The "Blind Assist System Using ML and Image
Processing” represents a significant leap in assistive technology, promising greater independence and safety for those
with visual impairments.

1 INTRODUCTION
Visually impaired people, or in other words specially disabled people, are those who face many difficulties even in the
performance of their daily duties. Most of them, even if they don't want to, have to rely on other people's help.
Thousands of technologies are being or have been developed to help these people. Computer vision as one of these
technologies provides the most promising solution. Blind people have trouble navigating the street. Because of their
inability to see the world, they are often in danger of being hit by an obstacle and a vehicle.
Our solution to the problem is to create a device that can detect an obstacle with a camera and also tell if the traffic
light is red or green with a voice alert. The system uses a computer with a small compact raspberry pi arm and the
system is battery powered. the module design is small and compact and also easy to carry. This system will
continuously record video from the surroundings and convert it into images. After analyzing these images, the system
alerts the person to any obstacle or surroundings. The main advantages are a portable, affordable and accessible system
using image processing technologies that is able to assist people with visual impairments This system will help
visually impaired people navigate any obstacle and give them a sense of visualizing the world around them.

1. METHODOLOGY
The proposed blind assist system the following methodology:
¢ Set the Goal:
What? Help blind people move around safely and recognize objects.

Request for data: It sends requests to these.

* Gather Data:
Take Pictures: Collect photos and videos of various places and things using cameras
* Prepare Images:

Make Consistent: Resize and clean up the images.
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Add Variety: Change the images a bit (like rotate or change colors) to make the system work better.

* Find Key Details:
Edges: Identify the outlines of objects.
* Build the Smart System:
Object Detection: Use a program that can find and point out objects in the pictures
Object Recognition: Use a program to identify what the objects are
¢ Give Feedback:
Speak: Convert information into spoken words to tell the user about objects and obstacles.
* Design the Device:
Wearable: Make an easy-to-use gadget like smart glasses with a camera and speaker.
e Train and Test:
Teach the System: Use the collected and prepared images to train the programs interface (GUI).

Daily Use: Make the device available for regular use.
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Figure: System Architecture

. RESULT AND DISCUSSION

An assistance system for the blind using machine learning (ML) and image processing shows significant potential for
increasing the mobility and independence of visually impaired users. The system exhibits high object detection
accuracy and reliably identifies obstacles and objects such as doors and chairs in real time. Users report significant
improvements in navigation safety with clear audio and haptic feedback mechanisms that efficiently guide them
through various environments.
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Intuitive design and real-time processing ensure that the device is user-friendly and practical for everyday use and
requires minimal training. However, problems persist in low-light conditions and very crowded environments, where
detection accuracy decreases. User feedback highlights the positive impact on mobility and suggests areas for
improvement such as improved models, additional sensors and customizable feedback options.

Future work will focus on incorporating advanced ML models and other sensors such as infrared to improve
performance in different conditions. The system'’s ability to empower visually impaired individuals and improve their
quality of life underscores its social impact with the goal of making this technology available and accessible to the
wider community. Overall, the results suggest that ML and image processing can significantly contribute to the
development of effective assistive technologies for the blind people. The positive social impact of this technology is
obvious, as it empowers visually impaired individuals and improves their quality of life. By being affordable and
widely available, the system has the potential to significantly benefit the wider community of visually impaired users.
Overall, the integration of ML and image processing into assistive technologies represents a major advance in
supporting the visually impaired.

1. Input Parameters for Blind assist system

i
i

i ‘w ‘

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 26


https://iarjset.com/
https://iarjset.com/

ISSN (O) 2393-8021, ISSN (P) 2394-1588
IARJSET © ®

(@% International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.066 :: Peer-reviewed & Refereed journal 2 Vol. 11, Issue 8, August 2024
DOI: 10.17148/IARJSET.2024.11805
v. CONCLUSSION

In conclusion, an assistance system for the blind using machine learning (ML) and image processing helps visually
impaired people move more safely and independently. It detects objects and obstacles in real time and provides clear
audio and vibration feedback. Users feel more confident and their daily life improves. Although it struggles with low
light and crowded areas, future improvements aim to address these issues. This technology has great potential to
positively impact the lives of visually impaired individuals, making it a major advance in assistive technology.

Future Enhancement

Future improvements to the blind assistance system could focus on improving performance in low-light conditions by
adding infrared sensors and upgrading to advanced machine learning models for better object recognition.
Customizable feedback options and integration with real-time navigation will make the system more useful. Extending
battery life and making the technology more accessible will further increase its availability and practicality.
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