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ABSTRACT

The aim of the present study is to systematically examine Al-based assistive
technologies designed to improve the quality of life for individuals with visual
impairments. Given the rapid growth of technology and the increasing role of
artificial intelligence in the development of smart tools, this study seeks to identify
and categorize existing technologies while analyzing the opportunities and
challenges associated with their application. The research method employed in
this study is a systematic review. The process of selecting and analyzing articles
was conducted based on PRISMA guidelines, and the quality assessment of the
articles was performed using the Batten checklist. A search was conducted in
reputable national and international databases including IEEE, ScienceDirect,
Springer, ResearchGate, Irandoc, Magiran, and Google Scholar for Persian and
English articles published from 2020 to 2025. Out of 40 initial articles, 23 met the
inclusion criteria and were included in the final analysis. The findings revealed
that Al-based technologies play an effective role in areas such as object
recognition, facial recognition, text reading, navigation, environmental alerts, and
social interaction. Tools such as smart glasses, mobile applications, wearable
devices, GPS-enabled canes, smart sensors, and OCR systems were examined.
The study concludes that Al-based assistive technologies have brought about a
fundamental transformation in the lives of blind and visually impaired individuals
and, as empowering tools, hold great potential for enhancing their quality of life.
Nevertheless, there remains a need for further research involving direct user
participation, field testing in real-world conditions, and the development of user-
centered designs. Additionally, the support of policymakers and urban planners is
essential for integrating these technologies into public environments.

Keywords: Assistive technologies, Artificial intelligence, Visual impairment,
Systematic Review.

Published Online July 14, 2026 Accepted November 03, 2025

Received July 15, 2025

Cite this Article: Tajvar Rostami, Razie., Zaraii Zavaraki, Esmaeil. (2024). Assistive
Technologies Based on Artificial Intelligence for People with Visual Impairment: A
Systematic Review. Technology of Instruction and Learning, 9(32), 129-166.

doi: https://doi.org/10.22054/jti.2025.86920.1598

@ ® © 2016 by Allameh Tabataba'i University Press
BY NG Publisher: Allameh Tabataba'i University Press



mailto:r.tajvar.r25@gmail.com
https://orcid.org/0009-0007-3270-1767
mailto:ezaraii@yahoo.com
https://orcid.org/0000-0003-3584-4118
http://orcid.org/0009-0007-2609-9693
http://orcid.org/0000-0002-6639-9339

130 |Technology of Instruction and learning| Vol. 9 | No. 32 | 2026

Extended Abstract

Introduction

Visual impairment is a broad condition ranging from partial vision loss
to complete blindness, representing a major global public health
concern. According to the World Health Organization, nearly one
billion people worldwide live with some form of visual disability
(Muma & Obonyo, 2020). Such impairments often restrict daily
activities, including mobility, reading, employment, and sports
participation, thereby negatively affecting independence, social
opportunities, and overall quality of life (Mocanu et al., 2016; Xulu-
Kasaba & Kalinda, 2022). To address these challenges, assistive
technologies have emerged as vital tools that enhance accessibility,
environmental awareness, and social inclusion. They encompass a wide
spectrum of devices and services, ranging from screen readers,
magnifiers, and smart canes to advanced wearable systems and mobile
applications (Hersh & Johnson, 2008; Bhowmick & Hazarika, 2017;
King & Coetzee, 2018). Recent technological progress has also
introduced Al-driven solutions, integrating machine learning, computer
vision, and natural language processing to improve environmental
recognition, text reading, and navigation (Kadry, 2024; Lanchiouni &
Singh, 2014).

Despite their potential, Al-based assistive technologies still face
challenges related to accuracy, cost, social acceptance, and adaptation
to diverse user needs (Adams, 2020). At the same time, opportunities
arising from deep learning and the Internet of Things highlight the
promise of innovative solutions for visually impaired individuals
(Kadry, 2024).

Research Question(s)

Against this backdrop, the present study provides a systematic review
of Al-based assistive technologies for individuals with visual
impairments. It specifically addresses three key questions: (1) How are
these technologies currently applied? (2) What are their main
components? and (3) What opportunities and challenges shape their
development and implementation?
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Literature Review

Recent advances in artificial intelligence (Al) have significantly shaped
the development of assistive technologies, particularly for individuals
with visual impairments. These technologies, powered by deep
learning, computer vision, and natural language processing, provide
enhanced access to information, navigation, object recognition, and
social interaction (Smith, 2020). Their applications are particularly
evident in text reading, facial recognition, guidance, and environmental
awareness.

Several studies have examined the role of Al in this domain. Naayini
et al. (2025) demonstrated that Al-based assistive systems improve
independence and social interactions among visually impaired
individuals. Similarly, Baig et al. (2024) highlighted the benefits of
wearable Al technologies in supporting navigation and environmental
detection. Gamage et al. (2024) further extended this focus by
investigating assistive solutions for individuals with cerebral visual
impairment (CVI1), confirming their positive impact on quality of life.

In related research, assistive technologies have also been studied in
broader educational and social contexts. For example, Moradi and
Zaraii Zavaraki (2014, 2016) showed that multimedia-based assistive
tools enhance social skills in children with autism and improve self-
esteem among students with learning disabilities. Likewise,
Toofaninejad et al. (2018) emphasized the effectiveness of virtual
learning environments built on social networks in enhancing
motivation, engagement, and interaction among students with hearing
impairments. Moradi et al. (2019) also demonstrated the benefits of
integrating assistive technologies into curricula for students with
physical disabilities, noting their role in improving learning outcomes.

In addition, Lavric et al. (2024) discussed both opportunities and
challenges of emerging technologies such as Visible Light
Communication (VLC) and the Internet of Things (IoT) in assistive
solutions. Similarly, Lanchiouni and Singh (2014), in their book
Assistive Technologies for Individuals with Multiple Disabilities
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(translated by Zaraii Zavaraki et al., 2025), offered a comprehensive
overview of tools ranging from simple aids to advanced systems,
underscoring their role in fostering independence across home, school,
and community settings.

Taken together, existing research indicates that Al-driven assistive
technologies hold strong potential for improving the quality of life of
individuals with visual impairments by enhancing autonomy, access to
information, and social integration. Nonetheless, their widespread and
effective adoption depends on overcoming technical, design, and
societal barriers through further research and development.

Methodology

This study adopted a systematic review design, conducted in
accordance with PRISMA guidelines. A comprehensive search was
carried out in databases including IEEE Xplore, ScienceDirect,
Springer, ResearchGate, Irandoc, Magiran, and Google Scholar.

From 40 initially identified studies, 5 were excluded for duplication
or lack of full text. After title and abstract screening, 12 more were
removed for not meeting inclusion criteria. Finally, 23 studies were
retained for full analysis. Study quality was assessed using the CASP
checklist, and the selection process is presented in the PRISMA flow
diagram.

Results

The reviews of recent studies revealed that Al-based assistive
technologies significantly enhance the daily lives of individuals with
visual impairments. Core applications include navigation through smart
canes, wearable cameras, and GPS-enabled systems; text recognition
via OCR and text-to-speech solutions; and improved social interaction
through facial recognition systems. Integration with 10T, 5G, and smart
home environments further expanded independence and accessibility.
However, major challenges identified include high costs, limited user-
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centered design, lack of localized datasets, privacy concerns, and
insufficient long-term evaluation.

Discussion

The findings indicate that while Al-powered assistive technologies hold
great promise, their successful adoption depends on addressing
technical, social, and economic barriers. From a technical perspective,
improving the accuracy and reliability of real-time object detection and
navigation is crucial, as errors may directly impact user safety. Socially,
the lack of accessible design and user training limits usability.
Economically, the high cost of advanced devices restricts access in low-
income populations, particularly in developing countries. Ethical
concerns such as data privacy and the absence of legal frameworks also
highlight the need for interdisciplinary collaboration. Thus, a balance
between technological innovation, affordability, and inclusivity must
be achieved.

Conclusion

In conclusion, Al-based assistive technologies provide valuable
opportunities to enhance independence, mobility, and social
participation for individuals with visual impairments. Despite
remarkable progress, key challenges such as affordability,
personalization, and standardization remain unresolved. Future
research should focus on user-centered design, multimodal feedback
systems, and real-world field testing. Collaborative efforts among Al
experts, engineers, rehabilitation specialists, and visually impaired
users are essential to develop reliable, cost-effective, and widely
accessible solutions that can sustainably improve quality of life.
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