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Abstract 

The digitization of audio-visual collections has become essential for preserving cultural heritage and ensuring long-term 

accessibility. However, the effective management and conservation of these digitized assets heavily rely on comprehensive 

and standardized metadata. Metadata serves as the backbone for organizing, describing, and retrieving digital audio-visual 

materials, while also supporting preservation actions and rights management. This paper explores the critical role metadata 

plays in enhancing the usability, interoperability, and sustainability of digitized audio-visual collections. It reviews different 

metadata standards and schemas tailored for audio-visual materials, including technical, descriptive, administrative, and 

preservation metadata. Furthermore, the study highlights best practices for metadata creation, maintenance, and integration 

within digital asset management systems. Challenges such as metadata consistency, interoperability across platforms, and 

evolving preservation needs are also discussed. By emphasizing metadata’s central role, this study provides insights into 

strategies for improving the conservation and management of digitized audio-visual documents, ultimately supporting cultural 

institutions in safeguarding digital heritage for future generations. 
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Introduction 

Audio-visual (AV) collections—encompassing films, 

videos, photographs, sound recordings, and broadcasts—

constitute a rich repository of cultural, historical, and social 

heritage. These materials capture unique moments in time 

and provide invaluable insights into societies, arts, and 

technologies. However, AV documents are inherently 

vulnerable due to their physical nature, susceptibility to 

degradation, obsolescence of playback technologies, and the 

complexity involved in managing large and diverse 

collections. 

The digital revolution has transformed the preservation 

landscape by enabling the digitization of fragile AV 

materials, ensuring their longevity and wider accessibility. 

Digitization converts analog AV content into digital formats 

that can be easily stored, duplicated, and distributed without 

quality loss. Despite its transformative benefits, digitization 

alone is insufficient for effective preservation and 

management. Digitized collections require meticulous 

organization, detailed documentation, and continuous 

monitoring to maintain integrity and accessibility over time. 

 

The Central Role of Metadata 

Metadata—commonly described as “data about data”—is 

fundamental in managing digitized AV collections. It 

encompasses structured information that describes the 

content, context, provenance, technical characteristics, and 

preservation status of digital objects. Without rich and 

accurate metadata, collections risk becoming disorganized, 

difficult to retrieve, and vulnerable to data loss or 

misinterpretation. 

Metadata serves several critical functions 

▪ Discovery and Access: Descriptive metadata facilitates 

searching, browsing, and retrieval of AV materials by 

providing meaningful context and keywords. 

▪ Management and Administration: Administrative 

metadata supports rights management, usage 

restrictions, and provenance tracking. 

 

▪ Preservation: Preservation metadata documents 

technical characteristics, file formats, and any changes 

or migrations over time to ensure long-term usability. 
 

▪ Interoperability: Metadata standards enable consistent 

documentation across institutions, supporting sharing 

and integration of collections. 
 

Metadata Standards and Schemas for Audio-Visual 

Materials 

Given the complexity and variety of AV formats, 

specialized metadata standards have been developed. 

Examples include: 

▪ PBCore (Public Broadcasting Metadata Dictionary): 

Designed for AV content, it integrates descriptive, 

administrative, and technical metadata elements. 
 

▪ PREMIS (Preservation Metadata): Focuses on 

preservation-related information necessary for long-

term management. 
 

▪ Dublin Core: A general-purpose metadata schema 

widely adopted for basic descriptive metadata. 
 

▪ MPEG-7: An international standard for describing 

multimedia content. 
 

▪ EBUCore: Developed by the European Broadcasting 

Union for broadcast media. 
 

Choosing the appropriate schema or combining multiple 

schemas is crucial to comprehensively cover the diverse 

metadata needs. 
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Challenges in Metadata Creation and Maintenance 

Despite its importance, metadata creation and maintenance 

face several challenges: 

▪ Consistency and Accuracy: Manual metadata entry is 

prone to errors and inconsistencies, while automated 

tools may lack contextual understanding. 

 

▪ Interoperability: Differing standards and institutional 

practices can hinder metadata sharing and aggregation. 

 

▪ Resource Intensity: Creating detailed metadata is 

time-consuming and requires skilled personnel. 

 

▪ Evolving Formats: Continuous technological 

advancements necessitate updating metadata to 

accommodate new formats and preservation strategies. 

 

Objectives and Scope 

This study aims to explore the role of metadata in the 

effective management and conservation of digitized AV 

collections. It reviews relevant metadata standards, 

discusses best practices in metadata creation and 

maintenance, and identifies ongoing challenges and 

potential solutions. The findings intend to guide cultural 

heritage institutions, archivists, and digital asset managers in 

enhancing their metadata strategies to safeguard digital AV 

heritage. 

 

Methods 

1. Research Approach 

The study employs a qualitative research methodology 

based on a systematic literature review and case study 

analysis. The focus is on identifying metadata standards, 

best practices, and challenges relevant to the management 

and preservation of digitized AV collections. 

 

2. Data Sources 

Relevant literature was gathered from academic databases 

such as Scopus, Web of Science, IEEE Xplore, and Google 

Scholar. Keywords used in the search included “metadata,” 

“audio-visual collections,” “digitization,” “digital 

preservation,” “metadata standards,” and “digital asset 

management.” 

 

3. Inclusion and Exclusion Criteria 

▪ Included: Peer-reviewed journal articles, conference 

papers, technical reports, and guidelines published 

between 2005 and 2024 that address metadata in 

digitized AV collections. 

 

▪ Excluded: Publications focusing solely on non-AV 

digital materials, those without clear metadata 

relevance, and non-English language documents. 

 

4. Data Extraction and Analysis 

Extracted data included metadata schemas discussed, roles 

of metadata in AV management, technical and 

administrative metadata requirements, challenges 

highlighted, and case study examples of metadata 

implementation. Thematic analysis was conducted to 

identify common patterns and critical insights. 

5. Case Study Selection 

Several well-documented case studies from libraries, 

archives, and broadcasting organizations were analyzed to 

illustrate practical applications and challenges of metadata 

in digitized AV collection management. 

 

6. Limitations 

The study acknowledges potential limitations such as 

publication bias and the rapidly evolving nature of digital 

preservation technologies, which might mean that very 

recent developments could be underrepresented. 

 

Results 

1. Overview of Metadata Standards Adoption 

The literature review and case studies reveal widespread 

adoption of multiple metadata standards tailored for 

digitized audio-visual (AV) collections. Among the most 

prominent are 

▪ PBCore: Frequently used by public broadcasting 

archives, offering a robust framework combining 

descriptive, administrative, and technical metadata. 

 

▪ PREMIS: Widely applied for preservation metadata, 

ensuring detailed documentation of digital provenance, 

fixity, and preservation actions. 

 

▪ Dublin Core: Commonly used for basic descriptive 

metadata due to its simplicity and flexibility. 

 

▪ MPEG-7 and EBUCore: Preferred in broadcasting and 

multimedia applications for detailed content description 

and technical parameters. 

 

Many institutions implement hybrid models combining 

elements from different standards to address diverse 

metadata needs comprehensively. 

 

2. Metadata Roles in Management and Conservation 

The analysis identifies metadata’s multifaceted roles in AV 

collections: 

▪ Descriptive Metadata: Facilitates discoverability by 

cataloging content attributes such as title, creator, date, 

and subject. It enables users to search and access 

specific AV items efficiently. 

 

▪ Technical Metadata: Captures file format, codec, 

resolution, duration, and technical environment, critical 

for assessing the usability and compatibility of digital 

files. 

 

▪ Administrative Metadata: Manages rights, access 

restrictions, and provenance, ensuring proper legal and 

ethical use of materials. 

 

▪ Preservation Metadata: Documents preservation 

events like file migrations, checksums, and format 

changes, essential for maintaining digital integrity over 

time. 

 

3. Metadata Creation Methods 

A variety of methods are employed to create metadata: 

▪ Manual Entry: Predominant in many archives, 

allowing detailed and contextually accurate descriptions 

but labor-intensive and prone to inconsistencies. 
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▪ Automated Tools: Increasingly used for extracting 

technical metadata and some descriptive elements, 

improving efficiency but requiring validation. 

 

▪ Hybrid Approaches: Combine automation with human 

oversight to balance accuracy and efficiency. 

 

4. Metadata Management Systems 

Digital Asset Management Systems (DAMS) and Integrated 

Library Systems (ILS) are commonly used platforms for 

storing and managing metadata. These systems support: 

▪ Metadata input and editing 

▪ Search and retrieval functions 

▪ Rights management integration 

▪ Preservation monitoring through scheduled fixity 

checks and format audits 

 

Challenges Identified 

Several recurring challenges emerged 

▪ Metadata Quality: Inconsistencies, incomplete 

records, and lack of standardization hinder 

interoperability. 

 

▪ Resource Constraints: Limited staffing and funding 

reduce the capacity for comprehensive metadata 

creation and maintenance. 

 

▪ Technological Obsolescence: Rapid changes in digital 

formats require ongoing metadata updates to ensure 

preservation. 

 

▪ Interoperability: Differing standards and institutional 

practices complicate metadata sharing across platforms 

and networks. 

 

Case Study Insights 

Case studies from institutions like the Library of Congress, 

British Film Institute, and national broadcasting archives 

illustrate successful metadata strategies such as: 

▪ Adopting PBCore combined with PREMIS for holistic 

metadata coverage. 

▪ Using automated metadata extraction tools 

supplemented by manual curation. 

▪ Establishing metadata governance policies to ensure 

consistency. 

▪ Engaging in collaborative initiatives to harmonize 

metadata standards regionally and internationally. 

 

Discussion 

1. Importance of Comprehensive Metadata 

Frameworks 

The results underscore that no single metadata standard 

fully satisfies all AV collection needs. Hybrid frameworks 

that integrate descriptive, technical, administrative, and 

preservation metadata yield the best results, providing a 

holistic view of digital assets. Institutions must tailor 

metadata schemas to their specific collections and 

operational contexts while aligning with international 

standards to enhance interoperability. 

 

2. Balancing Manual and Automated Metadata 

Creation 

While manual metadata entry ensures contextual richness 

and accuracy, it is laborious and costly. Automation 

improves efficiency but may miss nuanced content details. 

Hybrid approaches, combining automated extraction of 

technical metadata with human-curated descriptive and 

administrative metadata, represent a pragmatic solution. 

Investing in staff training and metadata quality assurance is 

essential. 

 

3. Metadata Quality and Consistency Challenges 

Metadata inconsistencies and gaps significantly impact 

discovery, access, and preservation efforts. The 

establishment of metadata governance frameworks—

including guidelines, controlled vocabularies, and validation 

tools—helps maintain high metadata quality. Regular audits 

and updates are necessary to keep metadata current with 

evolving digital preservation requirements. 

 

4. Interoperability and Collaboration 

Interoperability remains a significant barrier to resource 

sharing and collective preservation efforts. Emphasizing 

adherence to widely accepted metadata standards and 

participating in consortia and collaborative networks 

facilitate metadata harmonization. Cross-institutional 

cooperation also supports shared infrastructure development 

and reduces duplicated efforts. 

 

5. Technological and Resource Constraints 

The rapid pace of technological change necessitates 

adaptable metadata systems capable of accommodating new 

formats and preservation strategies. Resource constraints—

particularly in smaller institutions—limit metadata 

initiatives. Funding bodies and policymakers should 

recognize the critical role of metadata and provide sustained 

support for capacity building, infrastructure, and research. 

 

6. Future Directions 

Future research and practice should focus on: 

▪ Developing AI-driven metadata tools that enhance 

automation without sacrificing quality. 

▪ Creating flexible metadata models adaptable to 

emerging AV formats like VR and 360-degree video. 

▪ Expanding metadata standards to include richer 

contextual and user-generated information. 

▪ Enhancing metadata interoperability through linked 

data and semantic web technologies. 

 

Conclusion 

Metadata plays a pivotal role in the management and 

conservation of digitized audio-visual collections, acting as 

the foundation for discovery, access, rights management, 

and long-term preservation. The integration of 

comprehensive metadata frameworks that combine 

descriptive, technical, administrative, and preservation 

elements is essential to safeguard digital heritage 

effectively. While challenges such as metadata quality, 

interoperability, and resource constraints persist, 

advancements in automated tools and collaborative 

standards initiatives offer promising pathways forward. 

Strengthening metadata governance and embracing 

emerging technologies will be key to enhancing the 

sustainability and accessibility of digitized audio-visual 

archives for future generations. 
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