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Abstract
In the age of Society 5.0, marked by the profound integration of digital technologies and human society, the

preservation and management of audiovisual archives in Africa face substantial challenges. The application of

artificial intelligence plays a pivotal role in the establishment of digital archives in the society 5.0. The exponen-

tial growth of digital content, combined with the continent’s diverse cultural landscape, presents complex

obstacles to conventional archival practices. Without the effective implementation of artificial intelligence

technologies, crucial aspects such as curation, accessibility and sustainable management of audiovisual archives

in Africa remain hindered. Thus, the overarching problem under scrutiny pertains to how the establishment of

intelligent archives, facilitated by AI, can offer innovative solutions for preserving and managing audiovisual

archives in Africa, within the overarching framework of Society 5.0. This approach has the potential to signifi-

cantly contribute to safeguarding Africa’s rich cultural heritage and advancing research, education and cultural

exchange. The purpose of this paper will be to focus on the challenges encountered by selected African coun-

tries, such as the ESARBICA countries and those that undertake environmental conservation projects, in man-

aging their audiovisual collections and what can be done to facilitate AI. It resulted in the formulation of a

framework for implementing smart archives using AI in African contexts, emphasizing practical strategies

and best practices. A qualitative approach enabled a nuanced understanding of complex dynamics at play.

Through the observation of AI integration processes, by means of desktop analyses of websites of African

national archives and online interest groups showcasing nature conservation projects and initiatives, this article

aims to capture a comprehensive picture of the current landscape and future possibilities.
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Introduction

In the emerging concept of Society 5.0, a human-
centric society that integrates cyberspace and physical
space, the management of data, particularly audiovi-
sual archives, is undergoing a significant transform-
ation (National Archives of Japan, 2019; Rojas et al.,
2021). Africa, with its rich cultural heritage and
history, encapsulated in vast collections of audiovisual
archives, stands at the brink of a digital revolution.
Leveraging Artificial Intelligence (AI) in managing

these archives presents an unprecedented opportunity
to preserve, access, and utilize this heritage in
ways previously unimaginable (Barlindhaug, 2022).
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Society 5.0 envisions a scenario where technologies
like AI, the Internet of Things (IoT), and big data are
integrated into every aspect of life, aiming for a
balance between economic advancement and the reso-
lution of social problems through a system that highly
values human needs. In the context of archive manage-
ment, this implies creating intelligent systems that not
only preserve and organize data but also make it easily
accessible and usable for individuals and communities,
aligning with the human-centric focus of Society 5.0
(National Archives of Japan, 2019; Deguchi et al.,
2020).

AI technologies, including machine learning and
natural language processing, offer innovative solutions
for the challenges faced by archives. These technolo-
gies can automate the categorization, transcription,
and tagging of audiovisual content, making it search-
able and more accessible (Khurana et al., 2022).
Globally, there are case studies, such as the British
Library’s (2019) use of AI for sound archive enhance-
ment, that demonstrate the potential of these technolo-
gies in archive management. Implementing AI in the
management of archives in Africa is not without its
challenges. Technical and infrastructural limitations,
lack of skilled personnel and financial constraints are
significant hurdles. However, strategies such as cap-
acity building, fostering international collaborations
and leveraging mobile technology, which has wide-
spread use in Africa, offer viable pathways to over-
coming these obstacles.

Background
The significance of audiovisual archives in Africa

Historically, archives in Africa, as elsewhere, have
been predominantly physical, encompassing paper
documents, photographs, and analogue audiovisual
materials. The digital age has ushered in a paradigm
shift toward digital archives, yet this transition faces
numerous challenges including digital preservation,
accessibility and the digital divide, particularly acute
in various African contexts. Audiovisual archives in
Africa serve as a cornerstone for preserving the conti-
nent’s rich cultural and historical heritage. They play a
critical role not only in education but also in the overall
societal development, enabling future generations to
access and learn from the past. This discussion high-
lights the importance of these archives in South
Africa, Botswana, Kenya, and Namibia, (all members
of the Eastern and Southern African International
Council on Archives (ESARBICA)) underscoring

their contribution to culture, history and education.
Audiovisual archives play a pivotal role in nature
conservation across Africa, serving as a vital tool for
documenting biodiversity, conservation efforts, and
environmental changes. In countries like South Africa,
Botswana, Kenya and Namibia, these archives not
only preserve the rich natural heritage but also support
scientific research, education, and awareness, contribut-
ing significantly to conservation strategies.

These archives are instrumental in cataloguing the
diverse flora and fauna characteristic of Africa’s eco-
systems. From the unique biodiversity of the Cape
Floral Kingdom in South Africa to the varied habitats
of the Okavango Delta in Botswana, audiovisual
materials help in capturing the essence of these eco-
systems. They provide valuable data for biodiversity
assessments, aiding in the identification of endangered
species and the formulation of conservation strategies.

Conservation efforts and awareness

Morrar et al. (2017) contend that audiovisual archives
document the evolution of conservation strategies and
their impacts over time. They are crucial for educating
the public about the importance of conservation,
showcasing the beauty of natural habitats, and high-
lighting the challenges faced by conservationists.
These archives serve as a bridge between scientific
communities and the public, fostering a deeper under-
standing and appreciation of nature conservation
(Morrar et al. 2017). The archives also preserve the
knowledge of traditional conservation practices, offer-
ing insights into how indigenous communities have
lived in harmony with nature. They document histor-
ical changes in landscapes, providing evidence of
human impact on ecosystems and guiding future con-
servation efforts.

Challenges in preservation and accessibility

Maintaining these archives poses significant chal-
lenges, from environmental degradation affecting
physical materials to the complexities of digital
archiving. Ensuring the longevity and accessibility
of these archives is crucial for ongoing and future con-
servation efforts. Audiovisual archives relating to
nature conservation in Africa are indispensable
resources for documenting biodiversity, educating
the public and informing conservation strategies.
They capture the beauty and fragility of natural eco-
systems, serving as a call to action for conservationists,
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policymakers, and the public. The continued preserva-
tion and accessibility of these archives are essential
for the sustainable management of Africa’s natural heri-
tage. Audiovisual archives in South Africa, Botswana,
Kenya and Namibia are indispensable for preserving
the cultural, historical, and educational heritage of
these countries. They not only serve as a bridge to the
past but also as a foundation for future learning and
understanding, highlighting the importance of continued
investment and innovation in archival practices.

Problem statement

In the era of Society 5.0, characterized by the deep
integration of digital technologies and human
society, the management and preservation of audiovi-
sual archives in Africa confront formidable chal-
lenges. Focus has been directed toward East and
South African countries that are part of ESARBICA
and who undertake recognized nature conservation
projects. The exponential growth of digital content
and the diverse cultural tapestry across the continent
present intricate obstacles for conventional archival
practices (Brown, 2020). In the absence of effective
implementation of AI technologies, critical aspects
such as curation, accessibility and sustainable man-
agement of audiovisual archives in Africa remain
impeded. Consequently, the overarching problem at
hand is to investigate how the establishment of
smart archives, facilitated by AI, can furnish innova-
tive solutions for the preservation and management
of audiovisual archives in Africa within the overarch-
ing framework of Society 5.0. Such an approach holds
the potential to significantly contribute to the safe-
guarding of Africa’s rich cultural heritage and the
advancement of research, education and cultural
exchange (Clough, 2013; Carrive, 2019).

Research objectives

1. Assess the current state of audiovisual archives in
specific African countries, in particular South
Africa, with a focus on the challenges and oppor-
tunities they face in the era of Society 5.0.

2. Investigate the potential applications of artifi-
cial intelligence (AI) in the management of
audiovisual archives.

3. Identify the specific AI technologies and tools
that can be leveraged to enhance the organization,

preservation and accessibility of audiovisual
archives.

4. Develop a framework or model for implement-
ing smart archives using AI in African con-
texts, emphasizing practical strategies and
best practices.

Literature review themes
State of audiovisual archives in Africa

Many African countries have encountered obstacles
in allocating adequate resources for the preservation
and digitization of audiovisual materials. Insufficient
funding has often led to subpar infrastructure and under-
staffed archival institutions (Masenya, 2018). Moreover,
outdated equipment and technology have plagued some
archives, hindering access to and preservation of older
audiovisual materials. The modernization of equipment
and workflows has posed a significant challenge for
many institutions (Mulauzi et al., 2022).

Climate and environmental conditions in certain
regions have also presented preservation challenges
for audiovisual materials like film reels and magnetic
tapes. Without proper storage facilities and climate
control measures, these materials are at risk of deteri-
oration (Netshakhuma, 2016). Furthermore, many
archives have faced a shortage of trained staff with
expertise in audiovisual preservation and digitization
techniques, impeding effective efforts to digitize and
archive materials.

Copyright and intellectual property rights have
emerged as significant hurdles for archives aiming to
digitize and provide access to audiovisual materials.
Unclear ownership and licensing issues often compli-
cate efforts to make materials available online (Eze
Asogwa, 2011).

Despite these challenges, there have been collabora-
tive initiatives and partnerships aimed at improving the
state of audiovisual archives in Africa. Organizations
like UNESCO and the International Federation of
Film Archives (FIAF) have collaborated with local insti-
tutions to provide training, resources, and technical
assistance (Awinja, 2022). Some African countries
have made strides in digitizing audiovisual materials
and making them accessible online. Digital platforms
and repositories are being developed to showcase cul-
tural heritage and historical materials to a global audi-
ence (Masenya and Ngulube, 2020).

Overall, while significant challenges persist for
audiovisual archives in Africa, efforts are underway
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to address these issues and improve access to and pres-
ervation of cultural heritage materials. However, pro-
gress varies widely across different countries and
regions on the continent (Eze Asogwa, 2011).

Potential applications of artificial intelligence (AI) in
the management of audiovisual archives

Artificial intelligence (AI) holds significant potential
for the management of audiovisual archives, offering
various applications that can streamline processes,
enhance accessibility, and improve preservation
efforts. AI can perform automated metadata gener-
ation in audiovisual archives. AI algorithms can
analyze audiovisual content to automatically generate
descriptive metadata, including scene recognition,
object identification, speech-to-text transcription and
sentiment analysis. This metadata enhances search-
ability and retrieval of archival materials, enabling
users to find relevant content more efficiently
(Munster et al., 2024).

AI can also perform content analysis and classifica-
tion of audiovisual archives. AI can analyze audiovi-
sual content to classify materials based on various
criteria, such as genre, topic, time, or visual elements.
This automated classification facilitates organization
and management of archival collections, enabling
archivists to categorize and label materials accurately.
AI can provide quality assessment and restoration of
audiovisual archives. AI algorithms can assess the
quality of audiovisual materials by detecting and cor-
recting defects such as noise, scratches, or color distor-
tion. Additionally, AI-based restoration techniques can
enhance the visual and audio quality of deteriorated or
damaged archival footage, preserving historical
content for future generations (Anantrasirichai and
Bull, 2022).

AI can also provide content recommendation and
personalization of audiovisual archives. AI-powered
recommendation systems can analyze user preferences
and behavior to suggest relevant audiovisual content
from archival collections. By leveraging machine
learning algorithms, archives can personalize recom-
mendations based on individual interests and
viewing habits, enhancing user engagement and satis-
faction (Jaillant and Caputo, 2022). AI can perform
copyright detection and rights management of audio-
visual archives. AI technologies can assist in copy-
right detection and rights management by analyzing
audiovisual content to identify copyrighted material
and determine usage rights. This helps archives

comply with copyright regulations and licensing
agreements when digitizing and distributing archival
materials online (Jaillant, 2022).

AI can provide semantic analysis and linked data of
audiovisual archives. AI-driven semantic analysis can
extract meaningful information from audiovisual
content, enabling the creation of linked data structures
that connect related concepts, events, and individuals
across archival collections. This semantic enrichment
enhances the contextual understanding of archival
materials and supports interdisciplinary research and
exploration (Colavizza et al., 2021). AI algorithms
can recognize faces and detect specific objects
within audiovisual content, enabling automatic index-
ing and annotation of individuals, locations, and
events depicted in archival footage. This capability
facilitates content retrieval and enhances the accessi-
bility of historical materials for researchers and scho-
lars (Anantrasirichai and Bull, 2022).

NLP techniques can be applied to analyze textual
documents, transcripts and metadata associated with
audiovisual archives. This enables advanced search
functionalities, sentiment analysis and language transla-
tion, enhancing the accessibility and usability of archival
collections for diverse audiences. Overall, the integration
of AI technologies in the management of audiovisual
archives has the potential to revolutionize how these
materials are organized, preserved, and made accessible
to audiences worldwide. However, it’s essential to
address ethical considerations, privacy concerns, and
biases in AI algorithms to ensure responsible and inclu-
sive archival practices (Munster et al. 2024).

AI technologies and tools to manage audiovisual
archives
Computer visions. Computer vision plays a crucial role
in managing audiovisual archives by enabling auto-
mated analysis, organization, and retrieval of multi-
media content. Computer vision algorithms can
analyze the visual content of audiovisual files, includ-
ing images and videos, to extract valuable information
such as objects, scenes, faces, text, and activities
depicted in the media. This analysis helps in catalo-
ging and indexing the content, making it easier to
search and retrieve specific assets (Sahoo and
Choudhury, 2024). By automatically recognizing
and extracting visual features from audiovisual
content, computer vision systems can generate rich
metadata tags. These metadata tags provide detailed
descriptions of the content, including the presence of
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specific objects, people, locations, actions, and emo-
tions depicted in the media. Such metadata enhances
the discoverability and organization of the archives
(Anantrasirichai and Bull, 2022).

Computer vision techniques can categorize audio-
visual content into predefined classes or categories
based on visual characteristics. For instance, videos
can be classified by genre, scene type, or content
theme, while images can be categorized by subject
matter or visual style. This classification aids in organ-
izing the archives and facilitating targeted retrieval of
relevant assets (Zheng, 2022). Computer vision algo-
rithms can enhance the quality of audiovisual content
by performing tasks such as image restoration, video
stabilization, noise reduction, and resolution enhance-
ment. These enhancements improve the overall viewing
experience and ensure the preservation of archival mater-
ial for future generations.

Computer vision enables the recognition of specific
visual patterns or signatures within audiovisual
content. This capability facilitates tasks such as iden-
tifying copyrighted material, detecting duplicate or
similar assets, and conducting content-based searches
across the archive repository (Sahoo and Choudhury,
2024). Computer vision systems can automatically
annotate audiovisual content with descriptive labels,
keywords, or annotations based on the visual elements
present in the media. This automated annotation
streamlines the archival workflow, reducing the
manual effort required for metadata tagging and anno-
tation tasks (Jaillant, 2022). By leveraging the visual
features extracted from audiovisual content, computer
vision enables advanced search and recommendation
systems for archival collections. Users can search for
relevant assets using visual queries or receive persona-
lized recommendations based on their viewing prefer-
ences and historical interactions with the archive
(Khurana et al. 2022).

Computer vision plays a vital role in managing
audiovisual archives by automating content analysis,
metadata generation, content classification, enhance-
ment, recognition, annotation, retrieval, and recom-
mendation tasks. These capabilities not only
streamline archival workflows but also improve the
accessibility, organization, and usability of multi-
media archives for various stakeholders, including
researchers, historians, educators, and the public
(Jaillant and Caputo, 2022).

Machine learning in audiovisual archives. Machine
learning is integral to managing audiovisual archives

due to its ability to automate and optimize various
tasks involved in archival management. Machine
learning algorithms can analyze audiovisual content
to automatically generate descriptive metadata tags.
These tags can include information about objects,
scenes, locations, people, emotions, and actions
depicted in the media. This automated tagging
process speeds up the archival workflow and ensures
consistent and accurate metadata generation across a
large volume of assets (Zheng, 2022).

Machine learning models can be trained to recog-
nize and classify audiovisual content into different cat-
egories or genres. For example, videos can be
categorized by genre (e.g., drama, comedy, documen-
tary), while images can be classified based on subject
matter (e.g., landscapes, portraits, events). This classi-
fication enables efficient organization and retrieval of
archival assets (Jaillant, 2022). Machine learning tech-
niques such as image and video processing algorithms
can enhance the quality of archival content by remov-
ing noise, stabilizing shaky footage, restoring
damaged or degraded media, and improving reso-
lution. These enhancements help preserve the integrity
of archival material and enhance the viewing experi-
ence for users (Anantrasirichai and Bull, 2022).

Machine learning algorithms can analyze user inter-
actions with archival content to provide personalized
recommendations. By understanding user preferences
and viewing behavior, recommendation systems can
suggest relevant audiovisual assets, increasing engage-
ment and exploration of the archival collection
(Rebound, 2022). Machine learning enables advanced
content analysis capabilities, such as object detection,
scene recognition, and text extraction from images
and videos. These analyses make archival content
more searchable and discoverable, allowing users to
find specific assets or topics of interest within the
archive more efficiently (Barlindhaug, 2022).

Machine learning models can automatically tran-
scribe spoken words from audiovisual content and
translate them into different languages. This function-
ality improves accessibility and enables cross-cultural
exploration of archival material, benefiting users with
diverse linguistic backgrounds (Jaillant and Caputo,
2022). Machine learning algorithms can identify
duplicate or similar audiovisual assets within the
archive, helping to detect plagiarism and ensure the
integrity of the collection. By automatically flagging
redundant content, these systems streamline the cur-
ation and management of the archive (Valente et al.,
2023).
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Machine learning can assist in the preservation and
longevity of audiovisual archives by predicting and
mitigating risks associated with deterioration, degrad-
ation, or obsolescence of media formats. By analyzing
historical preservation data and patterns, machine
learning models can recommend optimal preservation
strategies to prolong the lifespan of archival material
(Sahoo and Choudhury, 2024). Machine learning
plays a crucial role in managing audiovisual archives
by automating tasks related to metadata generation,
content recognition, enhancement, recommendation,
analysis, searchability, duplication detection, preser-
vation, and longevity. These capabilities not only
streamline archival workflows but also improve the
accessibility, organization, and usability of multi-
media archives for various stakeholders (Unal et al.,
2023).

Automated classification algorithm for audiovisual
archives. Audiovisual archives often contain vast
amounts of diverse content. Automated classification
enables efficient organization of this content by cat-
egorizing it into meaningful groups based on various
criteria such as genre, topic, time and content type.
This organization makes it easier for users to navigate
and discover relevant assets within the archive
(Rebound, 2022). Automated classification enhances
search and retrieval capabilities within audiovisual
archives. By categorizing content into predefined
classes or tags, users can quickly locate specific
assets without having to manually browse through
large volumes of material. This improves the overall
usability and accessibility of the archive (Zheng,
2022).

Automated classification helps ensure consistent
metadata generation across the archive. By applying
standardized classification schemes or rules, metadata
tags can be automatically assigned to audiovisual
content, providing descriptive information about the
content’s attributes, context, and relevance. Consistent
metadata enhances the archive’s usability and facilitates
interoperability with other systems (Jaillant, 2022).
Automated classification enables personalized
content recommendation systems within audiovisual
archives. By analyzing users’ interactions with
archived content and their preferences, recommenda-
tion algorithms can suggest relevant assets based on
their classification and similarity to previously viewed
items. This enhances user engagement and promotes
exploration of the archive (Anantrasirichai and Bull,
2022).

Automated classification aids in the preservation of
audiovisual archives by facilitating the identification
and prioritization of valuable or at-risk content. By
classifying content based on factors such as historical
significance, rarity, and condition, archivists can allo-
cate resources more effectively to preserve and protect
high-priority assets from degradation, loss, or obsoles-
cence (Sahoo and Choudhury, 2024). Automated clas-
sification helps identify duplicate or redundant content
within audiovisual archives. By comparing the visual
and auditory features of media files, classification
algorithms can detect similarities and variations
between assets, enabling archivists to manage and
deduplicate the archive more efficiently (Unal et al.
2023).

Automated classification supports analysis and
research activities within audiovisual archives by
providing structured access to content based on spe-
cific criteria or attributes. Researchers can use auto-
mated classification to identify trends, patterns, and
correlations within the archive, facilitating scholarly
inquiry and knowledge discovery (Rebound, 2022).
Automated classification is essential for audiovisual
archives as it enables efficient organization, improved
search and retrieval, consistent metadata generation,
personalized content recommendation, content preser-
vation, detection of duplicate content, and facilitation
of analysis and research. These benefits enhance the
usability, accessibility, and long-term sustainability
of audiovisual archives, ensuring their continued
value to researchers, historians, educators, and the
public (Jaillant, 2022).

Natural language processing in audiovisual archives

Natural Language Processing (NLP) techniques can
extract valuable information from textual metadata
associated with audiovisual content, such as titles,
descriptions, and transcripts. By analyzing this
textual data, NLP algorithms can extract entities, key
phrases, and sentiments, enriching the metadata and
improving the searchability and discoverability of
the archive (Jaillant and Caputo, 2022). NLP algo-
rithms can automatically transcribe spoken words
from audiovisual content, generating accurate textual
representations of dialogue and narration. These tran-
scriptions can be used to create subtitles or closed cap-
tions, improving accessibility for viewers with hearing
impairments and enhancing the overall user experi-
ence (Rebound, 2022).
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NLP enables semantic analysis of textual content
associated with audiovisual archives, allowing for a
deeper understanding of the context and meaning con-
veyed in titles, descriptions, and transcripts. This ana-
lysis can help identify themes, topics, and relationships
between different pieces of content, facilitating content
organization and retrieval (Rebound, 2022). NLP techni-
ques can summarize textual content associated with
audiovisual archives, providing concise descriptions or
abstracts that capture the essence of longer documents
or transcripts. Summarization algorithms enable users
to quickly grasp the main ideas and themes of archived
content, aiding in content exploration and decision-
making (Unal et al. 2023).

NLP facilitates language translation, enabling the
automatic translation of textual metadata, transcripts,
and subtitles associated with audiovisual content into dif-
ferent languages. Language translation enhances the
accessibility and reach of audiovisual archives, making
them accessible to users with diverse linguistic back-
grounds (Valente et al. 2023). NLP algorithms can
perform named entity recognition (NER) to identify
and classify named entities such as people, organizations,
locations, and dates mentioned in textual content. NER
enhances the understanding of the context and context
of audiovisual content, enabling more accurate indexing
and retrieval of relevant assets (Munster et al. 2024).

NLP techniques can support question answering
systems that allow users to pose natural language queries
about audiovisual content and receive relevant answers
based on the content’s metadata, transcripts, or subtitles.
Question answering systems improve the accessibility
and usability of audiovisual archives, enabling users to
find specific information quickly and easily (Unal et al.
2023). Natural language processing plays a vital role in
audiovisual archives by enabling metadata enrichment,
transcription and subtitling, semantic analysis, content
summarization, sentiment analysis, language translation,
named entity recognition, and question answering. These
capabilities enhance the accessibility, searchability, and
usability of audiovisual archives, making themmore valu-
able resources for researchers, historians, educators, and
the public (Khurana et al. 2022).

Robotic machine to manage audiovisual archives

A robotic machine can automate repetitive and time-
consuming tasks involved in managing audiovisual
archives, such as digitization, cataloging, metadata
tagging, and quality control. This automation reduces
the burden on human operators, increases efficiency,

and accelerates the archival workflow (Unal et al.
2023). High Precision and Accuracy: Robotic machines
can perform tasks with high precision and accuracy,
ensuring consistent quality in archival processes such
as digitization, content analysis, and preservation. By
minimizing human error, robotic systems help maintain
the integrity and fidelity of archived material (Rebound,
2022).

Robotic machines can be equipped with specialized
grippers, sensors, and handling mechanisms to deli-
cately handle fragile or delicate audiovisual material,
such as old film reels, magnetic tapes, and fragile
documents. This capability minimizes the risk of
damage during digitization and preservation processes
(Valente et al. 2023). Unlike human operators, robotic
machines can operate continuously without the need
for breaks or rest, enabling round-the-clock archival
management and processing. This constant availabil-
ity ensures timely completion of tasks and improves
the overall productivity of the archival facility.

Robotic systems can be easily scaled up or down to
accommodate changes in archival workload and
demand. Whether processing a small collection or a
large-scale archival repository, robotic machines can
adapt to varying requirements, ensuring scalability
and flexibility in archival operations (Sahoo and
Choudhury, 2024). Many robotic systems can be oper-
ated and monitored remotely, allowing archival
facilities to manage and oversee operations from
a centralized location. This remote accessibility
enables efficient resource allocation, real-time moni-
toring of archival processes, and rapid response to
any issues or emergencies (Colavizza et al. 2021).
While the initial investment in robotic technology
may be significant, the long-term cost savings can
be substantial. By automating labor-intensive tasks
and improving operational efficiency, robotic
machines help reduce labor costs, minimize errors,
and optimize resource utilization, ultimately lowering
the overall cost of managing audiovisual archives
(Anantrasirichai a Bull, 2022).

Society 5.0 and the need for smart archives

According to Darwina and Raharja (2022), Society
5.0, a concept originating from Japan, represents the
next stage in the evolution of societal structures, inte-
grating advanced digital technologies with every
aspect of human life to achieve a balance between eco-
nomic advancement and the resolution of social chal-
lenges. It emphasizes a human-centric approach where
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technology serves to enhance individual capabilities
and societal well-being. This societal blueprint is par-
ticularly relevant to the digital transformation of
archives, advocating for a transition toward smart,
interconnected archival systems that can serve
diverse and dynamic societal needs (Darwina and
Raharja, 2022). Archival practices have undergone
significant transformation from physical document
storage to digital archiving, driven by the advent of
digital technology. This evolution reflects a broader
shift in information management, necessitating archives
that are not only repositories of historical data but also
active resources for knowledge creation and dissemin-
ation. Smart archives involve the development of infor-
mation technology, the managed archives information
resources gradually take on the characteristics of
wisdom. In the aspect of management means, it
mainly means that through the new information technol-
ogy, the smart archives can provide active and percep-
tible intelligent service (Luo, 2021).

Society 5.0’s impact on archival practices. Aquilani et al.
(2020) maintain that in the era of Society 5.0, the
digital transformation of archives is not just an
option but a necessity. Archives must adapt to
become more than passive storage spaces; they need
to be interactive, accessible, and intelligent systems
capable of supporting a data-driven society. The inte-
gration of digital technologies in archival practices is
exemplified by projects aimed at digitizing historical
documents and making them accessible online,
thereby democratizing access to historical knowledge
(Aquilani et al. 2020). Smart archives refer to digital
archives enhanced with Artificial Intelligence (AI)
and other technologies to automate processing,
enhance accessibility, and provide advanced services
to users. AI plays a pivotal role in this transformation,
employing techniques such as machine learning for
pattern recognition in documents and natural language
processing for indexing and summarizing textual
content, significantly improving the efficiency and
accessibility of archival materials (Fukuyama, 2018).
Furthermore, AI bridges the gap between traditional
and smart archives through applications that automate
digitization processes, generate metadata and improve
searchability and accessibility. For example, AI algo-
rithms can transcribe handwritten documents into
searchable text, making historical documents more
accessible to researchers and the public. These tech-
nologies not only enhance the functionality of

archives but also help in preserving cultural heritage
and facilitating research.

The transformation of archives in Society 5.0 pre-
sents both challenges and opportunities. Challenges
include the need for significant investment in technol-
ogy and training, concerns about digital preservation
and data security and the risk of widening the digital
divide. However, the opportunities, such as
increased public access to archives, enhanced
research capabilities, and the preservation of intan-
gible cultural heritage, highlight the potential of AI
to revolutionize archival practices (Msiza et al.,
2020). The advent of Society 5.0 necessitates a reim-
agining of archival practices, where AI plays a crit-
ical role in transitioning archives into dynamic,
intelligent platforms that support the needs of a data-
driven society. While challenges remain, the poten-
tial for AI to enhance the accessibility, efficiency,
and relevance of archives is clear, marking a signifi-
cant step forward in the preservation and utilization
of historical knowledge.

Challenges in managing audiovisual archives in Africa

Audiovisual archives serve as critical repositories of cul-
tural, historical, and educational materials. In Africa,
these archives face unique challenges that hinder their
ability to preserve and provide access to their collec-
tions. This review explores the specific difficulties
encountered, including linguistic diversity, limited
resources and technological gaps, offering real-world
examples to illustrate these issues (International Centre
for the Study of the Preservation and Restoration of
Cultural Property (ICCROM) (2020)). Africa’s linguis-
tic diversity, with over 2000 languages spoken across
the continent, poses a significant challenge for audiovi-
sual archives. This diversity complicates the cataloguing,
preservation, and accessibility of archival materials
(ICCROM, 2020). For example, the National Archives
of Namibia (2023) struggles to provide adequate access
to its diverse linguistic materials, reflecting a broader
challenge across the continent in managing multilingual
collections effectively.

Financial constraints significantly impact the pres-
ervation of audiovisual archives in Africa. Many insti-
tutions lack the necessary funding for proper archival
storage conditions, leading to the degradation of valu-
able materials. The East African Film Archive, for
example, faces challenges in preserving its film collec-
tions due to inadequate funding and resources, risking
the loss of important historical and cultural films. The
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digital divide exacerbates the challenges faced by
audiovisual archives in Africa. Limited access to
digital technologies hampers efforts to digitize and
make collections accessible online. In Kenya, the
lack of widespread technological infrastructure limits
the Kenya National Archives’ ability to digitize and
provide online access to its audiovisual materials,
restricting both preservation and public access.

In addition, worth noting that most African audio-
visual archives – especially film collections – that
due to many years of neglect through the application
of substandard environments/ climate control for the
preservation thereof many of the films are “lost”
because of the devastating effects of vinegar syn-
drome that has taken over the collections, rendering
many of the films past saving (Kotze, 2024).

Case studies. South Africa: Despite its relatively
advanced infrastructure, South Africa’s audiovisual
archives, such as those managed by the South
African History Archive (SAHA), encounter chal-
lenges in digitizing and preserving apartheid-era
footage due to technological and financial constraints
(SAHA, 2019). Meanwhile in Kenya, the Kenya
National Archives faces difficulties in preserving and
digitizing its vast collection of historical recordings,
hindered by both limited resources and technological
gaps (Kenya National Archives and Documentation
Service (KNADS), 2022). Specifically relating to
environmental research that has been captured on
audiovisual archives several case studies illustrate
project undertaken in South Africa, Botswana, Kenya
and Namibia. In South Africa, the Table Mountain
Archive contains valuable data on biodiversity conser-
vation efforts, while the Kruger National Park’s
archives offer insights into wildlife management and
conservation practices. Both of these archival collec-
tions have audiovisual material that needs to be pre-
served and made accessible to future generations.
Meanwhile, in Botswana, the Okavango Delta
Archives capture the dynamic ecosystem and its sig-
nificance for both local wildlife and human communi-
ties. In Kenya, the Archives from the Maasai Mara and
Amboseli National Park document the rich biodiver-
sity and the challenges of managing human-wildlife
conflict; and finally, in Namibia, The Namib Desert
and Etosha National Park Archives offer a visual and
audio record of some of the most unique ecosystems
on the planet, emphasizing conservation needs and
successes.

Strategies for overcoming challenges. Efforts to address
these challenges include international partnerships,
such as the collaboration between the International
Centre for the Study of the Preservation and
Restoration of Cultural Property (ICCROM) and
African archives, focusing on capacity building
and resource sharing. Additionally, initiatives like
UNESCO’s Memory of the World Programme aim
to enhance the preservation and accessibility of docu-
mentary heritage globally, including in Africa (United
Nations Educational, Scientific and Cultural
Organization (UNESCO) 2018). The management of
audiovisual archives in Africa is fraught with chal-
lenges stemming from linguistic diversity, limited
resources, and technological gaps. These issues com-
plicate the preservation and accessibility of valuable
cultural and historical records. However, ongoing
efforts and international collaborations offer hope for
overcoming these obstacles, highlighting the import-
ance of sustained investment and support for the
future of Africa’s audiovisual heritage (UNESCO,
2018).

The role of AI in establishing smart archives

The evolution of smart archives, enabled by Artificial
Intelligence (AI), marks a significant leap forward in
the way archival materials are managed, preserved,
and accessed. AI technologies offer the potential to
transform archives from static repositories of infor-
mation into dynamic, accessible, and interactive
resources. This transformation is critical both glo-
bally and within the African continent, where
unique challenges present opportunities for innova-
tive AI applications. The advent of Artificial
Intelligence (AI) has significantly impacted the
field of archival science, leading to the development
of smart archives. These advanced repositories
utilize AI to manage, preserve, and provide access
to a vast array of digital materials, including audio-
visual archives. This literature review explores the
role of AI in establishing smart archives globally,
with a particular focus on its application and impli-
cations for audiovisual archives in Africa.

Global trends in AI for archives. Globally, AI is reshap-
ing archives through automation, enhanced search
capabilities, and improved accessibility. For instance,
the British Library’s “Living with Machines” project
leverages machine learning to digitize and analyze
vast collections of industrial revolution era documents,
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demonstrating AI’s potential to unlock historical
insights from archival materials (British Library,
2019). Globally, AI technologies such as machine
learning, natural language processing, and computer
vision have been leveraged to automate the indexing,
transcription, and annotation of archival materials. For
instance, the British Library’s “Unlocking Our Sound
Heritage” project demonstrates how AI can be used to
digitize and preserve rare and at-risk audio recordings,
setting a precedent for archives worldwide (British
Library, 2019).

AI in African archives. In Africa, the adoption of AI in
archives faces specific challenges, including limited
infrastructure and resources. However, initiatives
like the South African National Archives’ digitization
project illustrate the growing interest in leveraging AI
to overcome these barriers. AI technologies are being
explored for their ability to automate the digitization
process, enhance metadata creation, and improve the
accessibility of archival collections. In Africa, the
integration of AI into archival practices presents
both opportunities and challenges. While there is a
significant potential for AI to enhance the preservation
of Africa’s rich audiovisual heritage, challenges such
as limited digital infrastructure, funding constraints,
and the need for capacity building in AI technologies
persist.

Technologies and applications. Key AI technologies
applied in archival contexts include Machine
Learning: For automatic document classification and
indexing, making archival searches more efficient.
Natural Language Processing (NLP): Used to
analyze text for content analysis, sentiment analysis,
and to generate descriptive metadata, enhancing the
discoverability of archival materials. Image and
Speech Recognition: Facilitates the digitization of
visual and audio materials, enabling features like search-
able transcripts of historical recordings. AI plays a
crucial role in transforming audiovisual archives by auto-
mating the digitization process, enhancing metadata
accuracy, and improving content discoverability.
Technologies like speech-to-text algorithms enable the
transcription of spoken words in videos and audio
files, facilitating easier access and searchability. Global
case studies of AI technologies include: The U.S.
Library of Congress employs AI for the Newspaper
Navigator project, which allows users to search and
access historical newspaper images efficiently (US
Library of Congress, 2021). Meanwhile in Africa,

Kenya and South Africa are also undertaking similar pro-
jects. Kenya’s National Archives and Documentation
Service is exploring AI to digitize and catalogue its
extensive collection, aiming to make Kenya’s rich
history more accessible to the public and researchers
alike (Kenya National Archives and Documentation
Service (KNADS), 2022). Meanwhile, the South
African National Archives’ efforts to digitize
apartheid-era documents using AI for better accessi-
bility is a notable example within Africa. This initia-
tive underscores the potential of AI to manage
large-scale audiovisual archives efficiently
(National Archives of South Africa, 2020).

Challenges and opportunities. Modiba (2021) suggests
that implementing AI in archival systems presents
challenges, including the need for substantial tech-
nical infrastructure, concerns about data privacy and
the ethical implications of automated decision-
making. However, the opportunities, particularly for
African archives, are significant. AI can help over-
come resource limitations, improve access to cultural
and historical resources, and contribute to the preser-
vation of Africa’s heritage. Emerging AI trends,
such as deep learning and advanced image recogni-
tion, promise to further revolutionize the field of
smart archives (Modiba, 2021). These technologies
could enable more sophisticated analysis and categor-
ization of audiovisual content, making archives not
just repositories of information but interactive plat-
forms for education and research.

AI’s role in establishing smart archives is trans-
formative, offering new possibilities for managing,
preserving and accessing archival materials. Despite
the challenges, the potential benefits of AI for
archives, especially in resource-constrained settings
like many found in Africa, are immense. As techno-
logical advancements continue, the future of smart
archives looks promising, with AI at the forefront of
this evolution. AI’s integration into archival practices
represents a pivotal shift toward the creation of smart
archives, with profound implications for the preserva-
tion and accessibility of audiovisual archives. Despite
the challenges, particularly in the African context, the
potential benefits of AI in enhancing archival manage-
ment, accessibility, and preservation are immense.
Continued investment in digital infrastructure and
capacity building in AI technologies is essential to
realize the full potential of smart archives in Africa
and around the world.
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Research methodology

In the era of Society 5.0, a postmodernist approach to
developing smart archives emphasizes the integration
of Artificial Intelligence (AI) to manage audiovisual
archives, particularly in Africa. This approach under-
lines a shift from traditional, hierarchical methods of
knowledge preservation to a more inclusive, decentra-
lized digital infrastructure that values diverse narra-
tives and multifaceted histories. Postmodernism,
with its skepticism of grand narratives and emphasis
on the plurality of experiences, provides a critical
lens through which to examine the deployment of
AI in society (Taylor, 2018). Society 5.0, character-
ized by its focus on technology-driven, human-
centered advancement, aligns with postmodern
values through its emphasis on diversity, inclusivity
and the democratization of information (Taylor,
2018). AI stands at the intersection, offering tools
for realizing these ideals in the management of audio-
visual archives. The application of AI in audiovisual
archives introduces a postmodernist framework by
enabling decentralized information systems and chal-
lenging traditional, linear approaches to history and
knowledge preservation. AI technologies such as
machine learning, natural language processing, and
computer vision facilitate the creation of dynamic,
accessible archives that reflect the complex, multifa-
ceted nature of human experience (Duff and Harris,
2002).

As noted by Rosenzweig (2003), the advent of
Society 5.0 brings forth a new paradigm in which
technology and human-centric values converge, offer-
ing unique opportunities for the management of audio-
visual archives. In Africa, where cultural heritage is
rich and diverse, leveraging Artificial Intelligence
(AI) to enhance archival practices holds promise for
improved accessibility, preservation, and dissemin-
ation of historical and cultural content. The
primary objective of this research is to delve into
the transformative potential of AI in audiovisual
archives by applying observations within the
African context, exploring how these technologies
can be harmonized with the goals of Society 5.0 to
foster a more connected, accessible, and sustainable
archival ecosystem.

A qualitative approach enabled a nuanced under-
standing of the complex dynamics at play, including
the technological, cultural and ethical dimensions.
Through the observation of AI integration processes,
by means of desktop analyses of websites of African

national archives and online interest groups showcas-
ing nature conservation projects and initiatives, this
article aims to capture a comprehensive picture of
the current landscape and future possibilities. Case
studies will provide concrete examples of AI’s appli-
cation in archival management, highlighting successes
and challenges. These real-world insights grounded
the research in practical outcomes and future
potentials.

A qualitative research methodology was employed
to capture the intricate dynamics involved in integrat-
ing AI into audiovisual archives. This approach facil-
itates a deep dive into the technological, cultural and
ethical dimensions shaping this transformation. By
observing the integration processes of AI in existing
archival setups provides firsthand insights into how
these technologies are being adopted and adapted.
This method helps in understanding the operational,
logistical and technical challenges and opportunities
that arise from AI application in archives. The
research includes a series of case studies from differ-
ent African countries where AI technologies have
been implemented in the management of audiovisual
archives. These case studies will illustrate practical
examples of AI’s application, shedding light on suc-
cessful strategies, encountered challenges, and the
impact on accessibility, preservation, and engagement
with archival materials. Engaging with key stake-
holders through interviews offered valuable perspec-
tives on the motivations, expectations and outcomes
of AI integration in archival practices. Document ana-
lysis of project reports, policy documents and aca-
demic literature supplemented these insights,
providing a broader understanding of the context
and implications of these technological interventions.

Findings
Research design – case studies: AI-enhanced
audiovisual archives in the world and Africa

The preservation of archival material on nature con-
servation is crucial for biodiversity research, environ-
mental education, and policymaking. In recent years,
Artificial Intelligence (AI) has played a transformative
role in archiving practices, enhancing the management
and accessibility of vast amounts of data, including
audiovisual materials related to nature conservation.
The integration of Artificial Intelligence (AI) into
nature conservation efforts in Africa is revolutionizing
the way audiovisual archives are utilized. These
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archives, rich in biodiversity and natural heritage
content, are invaluable for research, education and
policymaking. AI technologies offer unprecedented
opportunities for enhancing the accessibility, analysis,
and management of these resources.

Globally, AI technologies such as machine learning,
image and speech recognition, and natural language
processing are increasingly used to automate the pro-
cessing and indexing of conservation archives. For
example, the Global Biodiversity Information Facility
(GBIF) leverages AI to improve the accessibility and
quality of biodiversity data worldwide, facilitating
research and conservation efforts (GBIF, 2020).

AI applications specific to audiovisual archives
include automated tagging and categorization of
images and videos, speech-to-text transcription of
documentaries, and enhanced search capabilities
through natural language queries. These technologies
significantly improve the efficiency of archiving prac-
tices, making it easier for researchers and the public to
access and utilize conservation materials. TheWildlife
Conservation Society’s use of AI in cataloguing and
analyzing camera trap footage is a prime example of
how AI can aid in monitoring and preserving biodiver-
sity (Wildlife Conservation Society, 2019).

Africa’s rich biodiversity and significant conserva-
tion challenges make the continent a critical focus for
smart archiving initiatives. However, implementing
AI in conservation archives faces hurdles such as
limited infrastructure, digital divide issues, and a
lack of technical expertise. Despite these challenges,
projects like the African Wildlife Foundation’s use
of digital archives for habitat conservation highlight
the potential for AI to support conservation efforts
in Africa (African Wildlife Foundation, 2021).

Notable success stories are the collaboration
between the Serengeti Research Institute and Google
AI to analyze vast amounts of data from the
Snapshot Serengeti project. This partnership has
enabled the efficient categorization of millions of
camera trap images, aiding in the study and conserva-
tion of Serengeti wildlife (Snapshot Serengeti, 2020).
The use of AI-powered camera traps in Kenya’s
national parks. These smart cameras analyze images
in real-time to monitor wildlife populations, identify
poaching activities, and track species migration pat-
terns (Wildlife Conservation Society, 2019). The
data collected is archived, creating a dynamic audiovi-
sual database for long-term ecological studies. South
Africa’s project that employs AI to digitize and cata-
logue vast amounts of video and photographic data

from decades of ecological research (Wildlife
Conservation Society, 2019). AI algorithms are used
to tag and categorize content, making it easier for
researchers to access specific data on various species
and habitats. A collaboration between African conser-
vationists and international AI researchers to develop
systems that analyze satellite imagery and drone
footage (Wildlife Conservation Society, 2019). This
initiative aims to detect changes in landscape, such
as deforestation or illegal mining, with the findings
archived and made accessible for educational and
policy-making purposes.

As contended by the African Wildlife Foundation
(2021), the future of AI in conservation archiving is
promising, with potential advancements in deep learn-
ing and computer vision expected to further revolu-
tionize the field. These technologies could enable
more sophisticated analysis of environmental
changes and threats, contributing to proactive conser-
vation strategies. The development of global digital
archives, accessible to researchers and the public
alike, could foster a greater understanding of and
engagement with conservation issues. AI enables the
efficient processing and analysis of large volumes of
audiovisual data, facilitating easier access for
researchers and conservationists. Through machine
learning models, AI can predict potential threats to
biodiversity, aiding in proactive conservation mea-
sures. AI-driven tools assist in the digital preservation
of archives, ensuring the longevity of valuable eco-
logical data (African Wildlife Foundation, 2021).

AI’s role in establishing smart archives represents a
significant advancement in the preservation and acces-
sibility of archival material on nature conservation,
particularly in Africa. Despite challenges, the integra-
tion of AI into archiving practices offers unparalleled
opportunities for enhancing biodiversity research,
environmental education, and policymaking.
Continued investment in digital infrastructure and AI
technologies is essential to realize the full potential
of smart archives in supporting global conservation
efforts. The future of AI in nature conservation
through audiovisual archives in Africa holds great
promise, with advancements in technology paving
the way for more innovative and effective conserva-
tion strategies. Ongoing collaboration between con-
servationists, technologists, and policymakers will
be crucial in harnessing the full potential of AI for
environmental preservation. AI’s implementation in
African audiovisual archives represents a significant
leap forward in nature conservation efforts. By enhancing
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the management, accessibility, and analysis of eco-
logical data, AI technologies are instrumental in promot-
ing sustainable environmental practices. Continued
investment in AI research and its application in conser-
vation is essential for safeguarding Africa’s natural heri-
tage for future generations.

Recommendations for establishing smart
archives in Africa

Included is a mind map for implementing smart
archives for audiovisual archives in Africa (Figure 1).

The mind map diagram, which was generated using
ChatGPT Diagrams for implementing smart archives
for audiovisual archives, using AI in African contexts
is structured around a central node labeled “Smart
Archives Model.” From this central node, seven
primary branches extend, each representing a key
component of the model. These components are:

Digitization: This branch focuses on the initial step
of converting physical media into digital formats. It
includes sub-nodes for “High-quality scanning” and
“Format standardization,” highlighting the importance
of creating digital replicas that are of high quality and
in formats that are widely accessible and preservable.

Metadata Generation: This component emphasizes
the creation of descriptive data to make the archives
searchable and manageable. It features “Automated
tagging” for efficiency and “Cultural context annota-
tion” to ensure the relevance and richness of metadata
in representing African contexts.

Content Management: This branch outlines the
strategies for storing, organizing and managing
digital archives. It includes “AI-based categorization”
for intelligent sorting and retrieval, and “Secure cloud
storage” for the safekeeping of digital assets.

Accessibility: This part of the model focuses on
making the archives easily accessible to various audi-
ences. It incorporates “Multilingual search” to cater to
the diverse linguistic landscape of Africa, and “Mobile
accessibility” to address the widespread use of mobile
devices on the continent.

Preservation: This branch deals with the long-term
preservation of digital archives, ensuring they remain
accessible for future generations. It includes strategies
like “Climate-resilient storage” to protect against envir-
onmental threats and “Regular data integrity checks” to
maintain the quality and reliability of the digital files.

Collaboration: Highlighting the importance of
working together to enhance the archives, this compo-
nent includes “Regional partnership networks” for
sharing resources and expertise, and “Public access
initiatives” to involve communities and make archives
more widely available.

Training & Education: This branch underscores the
need for capacity building and knowledge sharing,
with “Local talent development” to foster expertise in
digital archiving within Africa, and “Workshops on
digital archiving” to educate stakeholders about best
practices.

Each branch is designed to address both the techno-
logical and cultural aspects of building smart archives,

Figure 1. Image – smart archives model, Chat GPT diagrams.
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ensuring that the model is both practical and sensitive
to the unique needs and opportunities in African
contexts.

As contended by Matlala et al. (2022) and the mind
map, the Smart Archives Model (SAM) is an approach
that incorporates modern technology and data analy-
tics into the management of archival collections.
This model focuses on enhancing the efficiency,
accessibility, and preservation of archives through
the integration of digital tools and smart technologies.

Conclusion

The development of smart archives leveraging
Artificial Intelligence (AI) holds significant promise
for addressing the multifaceted challenges in man-
aging audiovisual archives within the African
context amidst the transition to Society 5.0. By har-
nessing AI technologies, crucial aspects such as cur-
ation, accessibility, and sustainable management can
be substantially enhanced, offering innovative solu-
tions for preserving Africa’s diverse cultural heritage.
The formulation of a framework for implementing
smart archives using AI in African contexts is impera-
tive, emphasizing practical strategies and best prac-
tices to ensure the effective preservation and
utilization of audiovisual materials for research, edu-
cation and cultural exchange.

The prospects of developing smart archives in the
context of Society 5.0 and leveraging Artificial
Intelligence (AI) for managing audiovisual archives
in Africa are promising and transformative. As
digital technologies continue to evolve and become
more integrated into society, the role of AI in archival
practices is poised to revolutionize how audiovisual
materials are preserved, accessed, and utilized. By
harnessing AI technologies, archival institutions in
Africa can overcome the substantial challenges
posed by the exponential growth of digital content
and the continent’s diverse cultural landscape. AI
offers opportunities for automating tasks such as meta-
data tagging, content analysis and search optimization,
thereby improving the efficiency and effectiveness of
archival processes.

Moreover, the establishment of intelligent archives
facilitated by AI has the potential to democratize
access to cultural heritage materials, making them
more widely available to researchers, educators and
the public. This accessibility can foster greater under-
standing, appreciation and preservation of Africa’s
rich cultural heritage while also facilitating cross-

cultural exchange and collaboration. However, realiz-
ing these prospects requires concerted efforts from sta-
keholders across various sectors, including archival
institutions, governments, technology developers and
local communities. Collaborative initiatives focused
on capacity building, infrastructure development and
policy support will be essential for ensuring the suc-
cessful implementation of smart archives powered
by AI in Africa.

In conclusion, the future of managing audiovisual
archives in Africa lies in embracing AI technologies
within the framework of Society 5.0. By doing so,
African countries can not only overcome existing
challenges but also unlock new opportunities for pre-
serving cultural heritage, advancing research and edu-
cation and promoting global cultural exchange in the
digital age.
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