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Abstract: This paper presents a deep learning-based framework designed to aid vision impairment people by
integrating Atrtificial Intelligence (Al) and the Internet of Things (loT) for enhanced navigation, object
identification, and daily task support. The proposed system utilizes deep learning models to process the data
from cameras and sensors, enabling real-time object detection, scene interpretation, and obstacle avoidance.
By connecting loT-enabled devices, the framework allows for continuous interaction between smart
environments and assistive technologies. The Al component continuously learns and adapts to the user's
environment, preferences, and needs, offering personalized recommendations for navigation, mobility, and
everyday activities. This combination of deep learning, Al, and 10T creates a robust, adaptive ecosystem that
empowers visually impaired individuals with greater independence, safety, and quality of life.

Index Terms - Visually impaired, Sensors, Navigation, 10T, Al, Deep Learning.

. INTRODUCTION
Visually impaired individuals[9] are those who encounter challenges with their sight. Partial or complete loss

of vision that cannot be corrected by standard glasses, contact lenses, medication, or surgery. This impairment
can range from mild difficulty in seeing to complete blindness. As reported by World Health Organization
(WHO), around 2.2 billion people globally face some level of vision loss or blindness, with a considerable

segment of this group residing in low- and middle-income nations.

Difficulties Encountered by Individuals with Visual Impairments:

1. Mobility and Navigation: Moving through unfamiliar or crowded environments can be difficult.
Individuals with visual impairment frequently depend on a cane or a guide dog, but navigating public
spaces without assistance can be a challenge.

2. Access to Information: Reading printed materials, using digital devices, and accessing visual data
such as images, charts, or maps can be difficult for those with vision loss. Adaptations like screen

readers or braille are often used to overcome these barriers.
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3. Social and Psychological Impact: The loss of vision can result in feelings of isolation, dependency,

and a reduced sense of autonomy. Social stigma and misconceptions about the capabilities of visually
impaired individuals can also lead to exclusion.

4. Employment and Education: Finding accessible education and employment opportunities are
difficult for visually impaired people due to a lack of appropriate resources, technology, or awareness

in workplaces and schools.

1.1 ARTIFICIAL INTELLIGENCE (Al):

Acrtificial intelligence (Al)[4] aid visually impaired people in various ways, including:
o Diagnosis: Al can help doctors diagnose eye diseases like cataracts, diabetic retinopathy, and
glaucoma.

o Assistive reading: Al can help people read by using audiobooks or other systems.

o Obstacle avoidance: Al can help people navigate by using smart glasses, smartphones, and Raspberry
Pi.

e Scene understanding: Al help people in understand their surroundings.
o Object detection: Al help people in identify objects.

o Labeling: Al help people in label items in their environment with spoken audio labels.

1.2 DEEP LEARNING

Deep learning[2] is feasibly utilized in a variety of technologies to aid visually impaired people including
reading text and images in books, navigate to known and unknown environments, it will provide real-time
information about nearby people and items and also help doctors to diagnose eye diseases earlier, which can
lead to better treatment and a higher chance of a cure.

The images are captured from the scene using a video camera and then pre-processed with deep learning
techniques[3] such as DNN ( Deep Neural Networks) , utilizing OpenCV.

1.3 INTERNET OF THINGS (I1OT):

I0T[1] is a field that involves sensors, processing, software, and other technologies to connect devices and
systems over the internet. It could be adopted used in assistive technology to aid visually impaired people in
a number of ways including Smart sticks, Mobile applications, Screen readers, Braille displays, Magnification
devices etc.

Combining 10T[5] and Deep learning[6] greatly benefits visually impaired individuals by creating smart
assistive devices that interpret their surroundings through real-time data. These technologies enable object
and facial recognition, provide navigation assistance, and enhance environmental awareness, fostering greater
independence and safety. Additionally, personalized training and smart home integration can further improve

their wellbeing of life by making daily tasks more manageable and intuitive.
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Il. LITERATURE SURVEY

SI. | YEAR | AUTHOR TITLE OF THE REMARKS
No. PAPER
1 2024 aharinietal. | loT Based Smart | This paper presents the design and
Assistant Cane For | implementation of a Smart Cane for the
The Visually | vision impairment people, incorporating
Impaired several sensors and features to improve
their motility and safety.
2 2023 HemavathyJ [ Al based voice | The developed application serves a dual
etal. assisted object | purpose: firstly, to effectively classify
recognition for | and identify objects, and secondly, to
visually  impaired | provide invaluable assistance to vision
society impairment people through vocal
interactions.
3 2023 Bhasha Smart_Eye: A | This paper presents a navigation and
Pydalaetal. | navigation and | obstacle detection system called
obstacle  detection | SMART_EYE, designed to aid visually
for visually impaired | impaired individuals through a smart
people through | application. The proposed system
smart app intended to address difficulties faced by
visually impaired people in manoeuvring
through unknown surroundings.
4 2023 Vijaya Smart Blind | The outcomes of the intended technique
Vardan Assistant using Deep | identify the individual and multiple
Reddy S et | | eaming for the | obstacles in the outdoor and indoor
il Visually Impaired | surroundings. The obtained mean
Users accuracy of the assistive system to
identify the barriers in the proposed
method is around 81.5%.
5 2023 Adel B. | A Smart Blind Stick | This research paper introduces a Smart
Abdel - | with Object | Blind Stick, equipped with deep
Rahman et | petection, Obstacle | learning-based object recognition, health,
al. Avoidance, and 10T | and location monitoring through loT
Monitoring for | capabilities and ultrasonic sensors based
Enhanced obstacle avoidance. The system enhances
Navigation and | independence and safety for visually
Safety impaired individuals, providing real time
feedback and remote monitoring.
6 2022 Laila Khalid | VisiondAll — A | In this paper, the proposed Vision4All
etal. Deep Learning | model assists users in identifying colors,
clothing categories, textures, fabric,
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Fashion Assistance | style, graphic, and text-based content on
Solution For Blinds | clothes. We enhanced FashionNet, a deep
model that learns clothing characteristics
by predicting garment qualities and
categories together.

I11. FUTURE SCOPE

Emerging prospects for adaptive tools for vision impairment people using deep learning and loT is quite
promising and expansive. Here are several important aspects where these technologies are expected to make

significant advancements:

1. Enhanced Object Detection and Recognition: Deep learning models like YOLO-V7 are being
refined to improve the accuracy and speed of object detection. This will aid vision impairment
people better recognize and connect with their surroundings.

2. Real-Time Navigation Assistance: Wearable devices, such as smart caps and voice assistants, are
being developed to provide real-time navigation and obstacle avoidance. These devices use IoT to
connect to cloud services and deep learning algorithms to process environmental data2.

3. Integration with Blockchain: Blockchain technology is being explored to securely store and share
data collected by assistive devices. This ensures privacy and reliability in the data exchange
process3.

4. Cost-Effective Solutions: Researchers are focusing on creating affordable and accessible assistive
devices. This includes using open-source software and hardware to reduce costs and make these
technologies available to a wider audiencel.

5. Personalization and User-Friendliness: Future devices will likely offer more personalized
experiences, adapting to the specific needs and preferences of individual users. User-friendly
interfaces and intuitive feedback mechanisms will enhance the overall user experience?2.

6. Cloud-Based Processing: Shifting data processing to the cloud can address latency issues and
maximize the effectiveness of assistive devices. This allows for faster and more reliable

performance.

IV. CONCLUSION

The eyes play a vital role in how humans observe and be aware of the world, enabling individuals to conduct
various tasks. However, visual impairment can create significant challenges in the lives of those affected. In
this paper survey done on different recent work. Still many advancements are necessary for visual impairment
people. As a result, it is important to prioritize the needs of the visually impaired community.

[JCRT2502855 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] h259


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 2 February 2025 | ISSN: 2320-2882
REFERENCES

[1] Adel B. Abdel-Rahman; Ahmed Allam; Moataz Abdelwahab; Mostafa Elsharkawy; Bassam
Kobasy; Habib Eltabakh, A Smart Blind Stick with Object Detection, Obstacle Avoidance, and 10T
Monitoring for Enhanced Navigation and Safety year 2023 11th International Japan-Africa
Conference on Electronics, Communications, and Computations (JAC-ECC)
https://doi.org/10.1109/JAC-ECC61002.2023.10479623

[2] P Mohanraj;T Rajasekar;N Sivaelango;V Sri Karthickraja;N Vignesh Year 2024 3rd International
Conference on Applied Artificial Intelligence and Computing (ICAAIC) Wearable Device
for Visually Impaired using Deep Learning https://doi.org/10.1109/ICAAIC60222.2024.10575667

[3] Laila Khalid;Wei Gong 2022 5th International Conference on Artificial Intelligence and Big Data
(ICAIBD) VisiondAll A Deep Learning Fashion Assistance Solution For Blinds
https://doi.org/10.1109/ICAIBD55127.2022.9820475

[4] J Hemavathy;A Sabarika Shree;S Priyanka;K Subhashree 2023 International Conference on Data
Science, Agents & Atrtificial Intelligence (ICDSAAI) Al based voice assisted object recognition for
visually impaired society https://doi.org/10.1109/ICDSAAI159313.2023.10452456

[5] A Harini; C Buvana; M Harshini; S Keerthana; D Prabhu; S K Umamaheswaran 2024 International
Conference on  Communication, Computing and Internet of Things (IC3loT)
loT Based Smart Assistant Cane for The Visually Impaired
https://doi.org/10.1109/1C310T60841.2024.10550222

[6] Chan-Su Lee;Jae-1k Lee;Han Eol Seo 2021 IEEE International Conference on Consumer Electronics-
Asia (ICCE-Asia) Deep Learning Based Mobile Assistive Device for Visually Impaired People
https://doi.org/10.1109/ICCE-Asia53811.2021.9641925

[7] Likewin Thomas;Thara K L;Sunil Kumar H R 2023 5th International Conference on Energy, Power
and Environment: Towards Flexible Green Energy Technologies (ICEPE) Artificial Intelligence for
Face recognition and Assistance for Visually Impaired
https://doi.org/10.1109/ICEPE57949.2023.10201487

[8] Gowthami Vinod Katkar;A. Mary Posonia;D. Ushanandini;K Abirami;B. Ankayarkanni 2024 3rd
International Conference on Atrtificial Intelligence For Internet of Things (AlloT) Google pi using
raspberry pi for visually impaired
https://doi.org/10.1109/A110T58432.2024.10574549

[9] Islam Soliman;Ali H. Ahmed; Amr Nassr;Mohamed AbdelRaheem 2023 2nd International Conference
on Mechatronics and Electrical Engineering (MEEE) Recent Advances in Assistive Systems for Blind
and Visually Impaired Persons: A Survey https://doi.org/10.1109/MEEE57080.2023.10127086

[JCRT2502855 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h260


http://www.ijcrt.org/
https://ieeexplore.ieee.org/author/37269850800
https://ieeexplore.ieee.org/author/37265779400
https://ieeexplore.ieee.org/author/37542302700
https://ieeexplore.ieee.org/author/443453644182878
https://ieeexplore.ieee.org/author/797383615189342
https://ieeexplore.ieee.org/author/797383615189342
https://ieeexplore.ieee.org/author/210106378592333
https://ieeexplore.ieee.org/xpl/conhome/10479556/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10479556/proceeding
https://doi.org/10.1109/JAC-ECC61002.2023.10479623
https://ieeexplore.ieee.org/author/194619585031205
https://ieeexplore.ieee.org/author/37089355478
https://ieeexplore.ieee.org/author/843880268860318
https://ieeexplore.ieee.org/author/637578860774438
https://ieeexplore.ieee.org/author/37089902061
https://ieeexplore.ieee.org/xpl/conhome/10574858/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10574858/proceeding
https://ieeexplore.ieee.org/document/10575667/
https://ieeexplore.ieee.org/document/10575667/
https://doi.org/10.1109/ICAAIC60222.2024.10575667
https://ieeexplore.ieee.org/author/37089449912
https://ieeexplore.ieee.org/author/37571814400
https://ieeexplore.ieee.org/xpl/conhome/9819953/proceeding
https://ieeexplore.ieee.org/xpl/conhome/9819953/proceeding
https://ieeexplore.ieee.org/document/9820475/
https://doi.org/10.1109/ICAIBD55127.2022.9820475
https://ieeexplore.ieee.org/author/37085585921
https://ieeexplore.ieee.org/author/224718374857191
https://ieeexplore.ieee.org/author/37086406181
https://ieeexplore.ieee.org/author/891533967115152
file:///D:/PHD%20DOCUMENTS/PHD_Literature_Paper/2023%20International%20Conference%20on%20Data%20Science,%20Agents%20&%20Artificial%20Intelligence%20(ICDSAAI)
file:///D:/PHD%20DOCUMENTS/PHD_Literature_Paper/2023%20International%20Conference%20on%20Data%20Science,%20Agents%20&%20Artificial%20Intelligence%20(ICDSAAI)
https://doi.org/10.1109/ICDSAAI59313.2023.10452456
https://ieeexplore.ieee.org/author/37089468985
https://ieeexplore.ieee.org/author/37089706021
https://ieeexplore.ieee.org/author/37089660804
https://ieeexplore.ieee.org/author/37089305278
https://ieeexplore.ieee.org/author/37089304112
https://ieeexplore.ieee.org/author/37089454156
https://ieeexplore.ieee.org/xpl/conhome/10550185/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10550185/proceeding
https://ieeexplore.ieee.org/document/10550222/
https://doi.org/10.1109/IC3IoT60841.2024.10550222
https://ieeexplore.ieee.org/author/37280406500
https://ieeexplore.ieee.org/author/37089192851
https://ieeexplore.ieee.org/author/37089191473
https://ieeexplore.ieee.org/xpl/conhome/9641867/proceeding
https://ieeexplore.ieee.org/xpl/conhome/9641867/proceeding
https://ieeexplore.ieee.org/document/9641925/
https://doi.org/10.1109/ICCE-Asia53811.2021.9641925
https://ieeexplore.ieee.org/author/37089960250
https://ieeexplore.ieee.org/author/37089961206
https://ieeexplore.ieee.org/author/37089948660
https://ieeexplore.ieee.org/xpl/conhome/10201476/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10201476/proceeding
https://ieeexplore.ieee.org/document/10201487/
https://ieeexplore.ieee.org/document/10201487/
https://doi.org/10.1109/ICEPE57949.2023.10201487
https://ieeexplore.ieee.org/author/291193222627470
https://ieeexplore.ieee.org/author/37085726942
https://ieeexplore.ieee.org/author/514667623340338
https://ieeexplore.ieee.org/author/37088688332
https://ieeexplore.ieee.org/author/37089819364
https://ieeexplore.ieee.org/xpl/conhome/10574534/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10574534/proceeding
https://ieeexplore.ieee.org/document/10574549/
https://ieeexplore.ieee.org/document/10574549/
https://doi.org/10.1109/AIIoT58432.2024.10574549
https://ieeexplore.ieee.org/author/37089844813
https://ieeexplore.ieee.org/author/37088338532
https://ieeexplore.ieee.org/author/37088703773
https://ieeexplore.ieee.org/author/37085537367
https://ieeexplore.ieee.org/xpl/conhome/10126132/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10126132/proceeding
https://ieeexplore.ieee.org/document/10127086/
https://ieeexplore.ieee.org/document/10127086/
https://doi.org/10.1109/MEEE57080.2023.10127086

