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Overview

Topic Description

File Extension .mkv, .jp2, .mp4

MIME Type video

Structure Audiovisual files (file wrapper and encoded bitstream)

Versions

Primary fields or areas of use Multidisciplinary

Metadata standards DublinCore, PREMIS, METS, AudioMD and VideoMD

Key questions for curation review ● Evaluate ethical issues
● Determine if documentation and metadata

meet reuse needs
● Assess staff and institutional ability to

undertake a project
● Consider preservation actions
● Inventory and review deposit

Tools for curation review MediaInfo, VLCPlayer or general media player
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Description of format
This primer reviews the practices of curating audiovisual data. Data is defined as “facts, ideas,
or discrete pieces of information, especially when in the form originally collected and
unanalyzed” (Society of American Archivists). Audiovisual data is then discrete pieces of
information captured in signals and sound waves that when given context allow the user to
create meaning. We believe that what makes something research data is the way it is utilized,
as not all data was created initially for research purposes. While audiovisual materials are not a
common form of research data in all fields, they have been used in the social sciences, such as
behavioral psychology and anthropology, and we have seen a new movement towards
audiovisual data in the sciences as well. The increasing affordability of storage space and the
continual development of quality recording equipment seem to be driving this new enthusiasm
for audiovisual data.

The technically correct way to describe audiovisual data is video payload, as a video signal
includes components such as audio, captions, and time code (IASA, 2019). We will be focusing
on file based digital media that is media independent, and either born digital or previously
digitized. File based media exist only in the digital form as bitstreams, which do not need to rely
on a carrier (material holding the signal) for it to be usable (IASA, 2019). Media independence
frees digital materials from the issues that plague analog materials that are confined to a certain
carrier, such as an ethnographic interview confined to a U-matic ¾-inch videocassette (Wright,
2012). You can migrate file based content between storage systems for preservation purposes
in a way that you can’t with media dependent video where the carrier and signal depend on one
another (IASA, 2019).

Before getting into how to curate audiovisual data, we need to define a few key terms. Within a
digital audiovisual file, the video payload includes both the file wrapper and the encoded
bitstream. A wrapper/file wrapper stores and structures the data represented in the encoded
bitstream while usually also storing technical and descriptive metadata (IASA, 2019). Example
wrappers include Matroska (.mkv), Motion JPEG 2000 (.jp2), and MPEG-4 (.mp4). A codec, the
abbreviation for coder/decoder, is the specification details of how to encode raw signal into a
compressed format and decode a compressed format back into a raw signal (Robitza,
2018)(Wright, 2012)(IASA, 2019). Common codecs include H.264, FFV1, and lossless JPEG
2000. An encoding is, according to IASA-TC 06, “any set of rules that governs the conversion of
any kind of information into another form for communication or mediated storage, e.g., Morse
code for the alphabet (some would say the alphabet is itself an encoding) in a telegraphic
system” (B-16). This is the actual software that outputs a codec-compliant bitstream, such as
AAC (Robitza, 2018). There are multiple glossaries and dictionaries available in the references
and resources sections of this primer for a deeper explanation of these topics and other terms.
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Key Terms

Term Definition Example

Wrapper/File Wrapper A container that stores and
structures encoded
bitstreams (data) while also
storing technical and
descriptive metadata.

Occasionally referred to as a
container format.

Matroska (.mkv), Motion
JPEG 2000 (.jp2), MPEG-4
(.mp4)

Codec Short for coder/decoder. It is
the specification details of
how to encode raw signal into
a compressed format and
decode a compressed format
back into a raw signal.

H.264, FFV1, lossless JPEG
2000

Encoding Any set of rules that governs
the conversion of any kind of
information into another form
for communication or
mediated storage, e.g.,
Morse code for the alphabet
(some would say the
alphabet is itself an encoding)
in a telegraphic system

AAC (native FFmpeg AAC
encoder), libx264 (most
popular free and open source
H.264 encoder)

Key clarifications to get from researcher
Due to the highly complex nature of audiovisual data, before you agree to ingest and curate this
type of data, it would be beneficial to begin a conversation with the depositor. You need to
outline the services you do and do not offer since, in most cases, you will not be doing
digitization or converting to a standard format, known as normalization. For example, do you
offer mediated access to data, offer a certain amount of storage space per deposit, or transmux
(the act of converting from one format to another, such as .mp4 to .webm)? This type of
information would be helpful to outline in a policy.

In terms of technical metadata, there are parts of the audiovisual creation process that don’t
automatically create embedded metadata but can be incredibly important to future users and for
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preservation purposes. Get as much information as you can about the editing software used,
the equipment that it was created with (including all audio and visual components if coming from
different sources), any major adjustments made with the software, and why certain choices were
made - for both aesthetic and technical reasons. Some of this information might be best
associated with the audiovisual data as a README file. Depending on the differences between
files, you might need a README file at the file level, record level, and project level.

Curators Log
The curators log is information that the data curator should be tracking throughout the process
of working with a deposit. These notes are most likely something you notate internally for
yourself or the curation team, so you all are able to access this information. Some information,
such as metadata accompanying the files, should be kept in a separate location and linked in
the log. This log should be kept long term with the data.

- Issues that you might come across or questions you want to follow up on
- Technical changes made to the materials
- Original metadata that accompanied the files
- Any additional metadata added to the original metadata, such as that resulting from

communication with a researcher
- Quality evaluation

- Is this in a container format you know is dead upon arrival, such as Windows
Media files? Did they deposit standard definition recordings or 4K recordings,
which need much more space?

- Ethical issues that you may have come across
- Notes from correspondence with the depositor

- It can be helpful to attach email chains and notes taken during consultations to
the log for detailed documentation.

Workflow

● Ethical Issues: does the depositor have permission to share these materials? Does your
institution provide mediated access to materials that cannot be fully open access?

● Documentation: does the README provide enough information to support reuse?
● Metadata Evaluation: is there sufficient accurate metadata accompanying the file,

including detailed technical metadata?
● Technical Evaluation: is there sufficient storage in your network drives? How do you

transfer files from a depositor?
● Check Files: do the files open and contain the intended contents? Do the file names

accurately describe the contents? Are there any issues within the file(s) that affect their
future use?
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Ethical issues
Depending on the nature of the video data, some datasets may classify as human subjects
research. In this case, there are a plethora of ethical issues to consider. Unlike quantitative data,
audiovisual data often display visual images of faces and recordings of voices, and can be more
difficult to monitor for disclosure risk due to their size and complexity. For highly sensitive data of
this nature, the best option is often to only release data under an appropriate data use
agreement (DUA) to select researchers (Databrary, 2020). For more information on human
subjects research, see the Human Participants Data Essentials Primer.

There are three agreements that must be considered when working with identifiable human
subjects research:

1. An informed consent agreement between the subject and the data collector,
2. A data transfer agreement between the data collector and the data archive, and
3. A data use agreement between the data archive and the secondary user.

Ask yourself:
1. Is there documentation of IRB approval?
2. What does the IRB protocol allow with respect to making the data available to others?

Ensure that the deposit, along with any redaction or de-identification already performed
on the data, meets the standards described in the IRB approval.

3. How will the data be utilized? Will different data usage agreements be necessary for
different types of user research?

4. What kinds of data has the researcher been given permission to share and at what level
(e.g., transcript-only, audio-only files, audio-video files; at a public or restricted level)?

5. Have subjects provided informed consent that is in line with what the researcher wishes
to release?

Video data that do not meet your institution’s minimum requirements for release or re-use
should not be made publicly available (e.g., videos missing evidence of appropriate informed
consent should NOT be made available for re-use).

Some repositories allow for flexible levels of data use. Consider Databrary, a data repository
which allows subjects to agree to public viewing of short clips in classes and professional
meetings (U.S. Department of Health and Human Services, 2016).

Documentation

Review any accompanying documentation files. Do these documents contain information that is
necessary to release in order to understand the video data? Is there sufficient documentation
provided in order for the data to be meaningful and useful? If this is not the case, either
recommend or create further documentation (e.g., README template).
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README files should include any applicable software, format, file structure, size of files, dates
of major edits to the files, and any other relevant software characteristics.

Metadata core elements and standards
A curator should consider any ethical or technical challenges that could be a part of metadata,
e.g. user agreements, preservation of large files, etc. It’s preferable to store some of the
metadata components mentioned below in a secure location accessible to curators only. Core
categories of metadata for discovery, preservation and curation purposes include (Mazé, 2012):

Administrative metadata

● Data Use Agreements (DUA) for any human subject audiovisual data provided by a
depositor.

● Curation log documenting any edits and additions
● User agreements for any legal access requirements
● Manifests
● Any preservation documents, e.g. checksum logs

Technical metadata

Technical metadata describes technical elements and processing information of items. Most of
this metadata is produced by video and audio recording and editing software and is part of the
digital files’ description. For audiovisual data, one should consider hardware and software
documentation and technical digitization information (if applicable), including size, formats,
color, compression ratios, etc.

Descriptive metadata
This includes the description of an item, its elements and their versions, including but not limited
to title, keywords, tagging and relationship between elements.

Preservation metadata

It documents all preservation processes performed on audio visual files. Digital files should go
through a fixity check by generating checksums, which document the integrity of the ingested
files. The metadata should also record any actions and/or changes made during migration,
digitization, and preservation, e.g. reformatting or resizing files.

Rights and access metadata

Information about ownership and copyright. Consider discussing all available options for
accessing the files including licensing information, e.g. Creative Commons, with a depositor
prior to the submission process.
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Suggested metadata standards:
DublinCore

DublinCore is one of the most used schemas for description.

PREMIS

Preservation Metadata Maintenance Activity schema provides digital preservation information
including logs of fixity checks and ingest data.

METS

Metadata Encoding and Transmission Standard schema describe descriptive, administrative,
and structural metadata for audiovisual digital objects.

AudioMD and VideoMD

XML Schemas were developed by the Library of Congress to provide detailed technical
metadata for audiovisual resources. Most often they are used along with METS or PREMIS as a
part of their administrative metadata.

Technical issues

Managing, curating and storing audiovisual data can be challenging without considering
possible technical issues and infrastructure requirements (Dunn, 2021):

● Is there sufficient storage in your network?

Size and storage of files is one of the major challenges of audiovisual data. Video files
are very large, and require a considerable storage capacity, including higher level
computer processing specifications.

● Is there a way to transfer files from a depositor?

A curator should have a system or a way to receive files from the depositors. Files
transfer could be challenging with extra large formats and sizes. Online file sharing
applications like Box have a limit and require a paid subscription.

● Are there any edits to the original files?

In cases when a depositor sends large sized files a curator should note if the files were
compressed or changed by a software. There could be a possible loss of data when files
are received in a compressed/processed format, including but not limited to editing,
resizing, color edits, etc (Richardson, 2018).
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● What level of curation is needed?

A curator needs to evaluate the level of curation necessary including any labeling,
cleaning, organizing and converting files to applicable formats.

● Are files available to end-users through the repository’s user interface?

Ideally, the user interface in the repository would have an embedded video and/or audio
player; however this requires constant development and software support.

Check Files
After you have completed the proceeding sections of the workflow, it comes time to check the
files. You should only get to this step after you make sure that any of the preceding ethical,
documentation, metadata, or technical requirements are met and any issues have been dealt
with. This reduces unnecessary burden on the curator.

● Before you evaluate the files, make sure you have a bit level duplicate copy that you do
not touch. This way if something happens to the files during curation, you have a
backup.

● Open and evaluate the file directories. Check to see if there are any files missing that are
listed in the documentation. Do the file names accurately reflect the content of the files?

● Evaluate files. Check to see if there is any distortion in the audio, video, captions, or
transcripts that the depositor did not describe in the documentation. This may involve
watching or listening to files at a fast speed to ensure that there are no critical issues.
Critical issues are problems that are not documented by the depositor and/or
significantly reduce the usefulness of the files for future users. Document any
inconsistencies or errors in your curators log with the exact time or location in the
recording.

● There is an overlap between checking files and preservation actions. Steps such as virus
scans, fixity checks, and evaluating the quality of the files are described in detail in the
Preservation Actions for Audiovisual Media list.

Preservation Actions
While this section talks about the basic preservation actions that can be done with audiovisual
content, we would be remiss if we didn’t address one of the main questions - who is doing the
preservation of audiovisual data? Much of the audiovisual data ingested into an institution are
materials that have been digitized, and thus are automatically digitized into a quality file format
in such a way that it won’t need immediate preservation actions.

Audiovisual materials that are deposited within a repository complicate the curation process as
the responsibility of the data curator has traditionally been to curate the materials and give the
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feedback to the depositor so they can update the dataset themselves. The depositors’ ability to
create the audiovisual content does not equate to their ability to transmux (convert
formats/containers), transrate (change bit rate), or create uncompressed copies. This is also
beyond the scope of most data curators.

What we have found upon interviewing multiple audiovisual researchers about where to draw
the line at curating audiovisual media is that it depends on a host of factors. It comes down to
capacity, technical knowledge, infrastructure, and commitment. Audiovisual preservation takes
time, lots of storage space, experienced technical knowledge ranging from subjects like
electrical engineering to computer science, and people. If you have the ability to add an
experienced audiovisual media specialist to your workflow or have the knowledge yourself, then
you might be able to take on actions like normalization in your workflow. For others, the
complicated audiovisual preservation actions are generally out of scope for data curation.

We suggest “good-enough” audiovisual data preservation practices. Normalization will be
discussed below but this is not a required action for the curator to undertake unless stipulated
by an institution’s policies. If an institution is committing to offer long term access, storage, and
preservation of audiovisual materials, there may come a time when materials need to be
migrated into another format to ensure continued access. An institution's preservation policies
may focus on bit rate preservation, which preserves the submitted file’s bits, rather than
promising to migrate the content to a new format. Front-loading preservation actions, such as
normalizing all audiovisual containers into Matroska containers with FFV1 codecs, does save
some of the hassle down the line by ensuring continued access.

Preservation Actions for Audiovisual Media
● Scan for viruses

a. Before you bring anything into your system, you should run a virus check. This is
standard in most workflows for established repository systems.

● Evaluate files
a. Before you can understand what the preservation actions are that you need to

take, you need to evaluate the state of the deposited data. For the majority of
situations where you need to review technical metadata, you can use ExifTool or
MediaInfo (described in the Software and resources section). For instances when
you need more in-depth quality control information or to evaluate what might be
causing an issue with a file, QC Tools can be used.

● Fixity check
a. Defined as “a mechanism to verify that a digital object has not been altered in an

undocumented manner” (NDSA). A checksum is an example of a tool used to run
fixity checks. Fixity checks are an established practice in the digital preservation
and archival communities, and are crucial to the success of digital audiovisual
materials. The vast amount of steps between recording equipment and deposit
increase the risk of accidental corruption. A best practice is to create fixity
information at the earliest time possible after the creation of the file (Kim et al.,
2021).
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● Normalize
a. One of the key decisions that curation and digital audiovisual experts need to

make is whether they will be accepting deposits in their current format or
normalizing (Wright, 2012). There are solid arguments for both activities: archival
principles dictate that materials should be preserved in their native format while
normalization allows for files to exist in established file formats that should be
accessible for a longer term. Another variable to consider is if files should be
normalized all into one common format or one of a set of trustworthy formats
depending on the use case. Video preservationists have not reached consensus
as to a single file format for preservation of born-digital video or digitized content,
although it is agreed that it should be in an uncompressed open standard format
(IASA, 2019).

b. The choice to normalize files is up to you and your institution, but there are some
key questions to ask yourself.
i. Do you have the capacity to undertake normalization of audiovisual files,

at this point or even in the future as service burden grows?
ii. Does your institution have a standard format that you would normalize

files into?
iii. If you choose more than one format to normalize into, are you going to be

able to map the metadata difference between the files?
iv. If you won’t be normalizing during ingestion, will you be periodically

evaluating files for loss and at what point will you commit to normalizing in
the future?

● Levels of file preservation and access:
a. A common archival preservation technique is to save an uncompressed high

quality preservation copy (sometimes called a master copy) of a file in a
preservation data management system. The preservation copy can also
occasionally be the original file copy submitted for deposit, depending on
normalization policies, or saved separately as well. A lower quality, accessible
version would then be made available for patrons to use (such as .MP4).
However, many of the repository systems that are ingesting audiovisual data as
research objects were not built to store tiered preservation copies. You need to
not only support the mission of preserving these audiovisual materials but also
allow easy access by patrons.

b. The ability for an institution or organization to undertake this workflow depends
on the amount of audiovisual data they have coming down the pipeline and if
they have the capacity, storage space, and budget to support this method. The
best practice is to have higher quality preservation copies as well as access
copies, but if that is not possible then do your best to balance preservation and
access.

c. We recommend making a compressed video file available in a common, widely
used format. If you intend to support large amounts of audiovisual data, you may
want to explore installing an in-page player for your repository, such as Kaltura,
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as patrons may expect to be able to preview the files in the repository before they
download them. Installing or developing a video player can be costly.

● Compression
a. It is a good practice to keep audiovisual files in an uncompressed format as

compression exacerbates the effects of bit rot(Wright, 2012). Uncompressed files
have redundant information and the rot of one bit in the audio or image area of
the file won’t destroy the file. Bit rot in compression changes part of the
mathematical compression calculation, which magnifies the loss in the file
(Wright, 2012). Despite this, it is often an unavoidable reality that compression
must be done in order to store the file. While network and storage costs are
continuing to decline, they are far from free. A good practice is to keep your
preservation level file uncompressed, and make access files available using
lossless compression.

b. One of the biggest issues that can reduce quality of audiovisual materials is the
successive process of compression, where lossy compressed materials are
decoded and recoded in a cycle that leads to quality loss (Wright, 2012). For this
reason, avoid multiple uses of compression and try to keep materials in lossless
compression rather than lossy compression.

What to look for to make sure this file meets FAIR principles
All curation work should aim to meet the four FAIR principles, in that the data ought to be
findable, accessible, interoperable, and reusable (Wilkinson et al., 2016). For video data, this
means creating rich, robust metadata and the inclusion of any supplementary materials that
would aid in a user’s complete understanding of a video dataset.

Appendix A: filetype CURATE checklist
The following CURATED checklist model is based on the Data Curation Network’s standardized
set of C-U-R-A-T-E-D steps.

Check files/code and read documentation
- Review if your repository is able to handle the type/volume/required preservation level of

the data
- Check to see if files open

Understand the data (or try to)
- Check to see if audiovisual materials have obvious technical issues
- Review the video payload information to check formats, codecs, etc.
- Determine if there are ethical issues that need to be addressed

Request missing information or changes
- Are the changes that need completion within the abilities of the depositor?

Augment metadata for findability
- Appropriately describe content of the video, such as with keywords
- Link to existing publications, project information, and other datasets
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Transform file formats for reuse*
*Only do this if this is an established practice in your institution

- Transform into a well-established open access file format. If you compress the file, use
lossless compression.

- Retain original format file
Evaluate for FAIRness

- Review your actions thus far to see how you can improve the dataset’s FAIRness
Document all curation activities throughout the process

- Record actions from metadata changes to depositor communications in your Curators
Log

Appendix B: Software and Resources

All listed software are open source and free to use. There are some tools that require more
technical knowledge than others to use, and this will be noted in the description. The tools that
you use may depend on your institution’s workflow and what they support, especially when it
comes to ingesting audiovisual materials.

● Tools that for extracting or reviewing metadata
a. MediaInfo - a tool that you can run on an individual file or a directory that

evaluates technical and tag information about video and audio files. It shows you
all of the most important information about a file, such as format, codec id, frame
rate, etc., all in one place. The app has a GUI interface that makes it easy to use
for those who don’t want to use the command line. You can export the metadata
into open file formats like .csv and .txt for tracking purposes.

b. ExifTool - a detailed tool that allows you to read, write, and edit metadata. While it
supports a wide variety of file formats and metadata fields, this command line
utility is overkill for many curators' needs. Stick with MediaInfo first, and if that
doesn’t suit your needs, give this a try.

● Tools for viewing videos
a. VLC Media Player - a free, open source, and easy to use media player software.

It supports a variety of audio and video compression methods and file formats.
● Tools for quality assurance

a. QC Tools - a tool for evaluating the technical information in a video file. Provides
in depth information such as YUV values, temporal outliers (TOUT), and vertical
line repetitions (VREP). The preview window is an analytical preview
environment that allows you to review a video through multiple filters
simultaneously. Unless you have a need to find out why there is an issue with a
digital audiovisual file, this tool is too technical for the general curator.

● Tools for encoding/converting/metadata evaluation
a. FFmpeg - a multimedia framework that is able to encode, decode, transcode,

stream, filter, etc., just about any file format. This command-line tool is one of the
golden standards when working with audiovisual materials. FFMpeg is most likely
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out of the scope of the normal curation process, but it is important to know about
if you need to make any changes to digital audiovisual materials.

b. Handbrake - a GUI video transcoder that can convert between audiovisual
containers and codecs.

Appendix C: Additional Information and Materials

Special Considerations

User Purpose
When curating any type of data, it is important to keep the end-user's purpose in mind. For
video data, there are three significant types of use to consider: annotation, machine learning,
and classification.

● Annotation: the process of tagging or labeling features of a video for later analysis.
Annotations correspond with time points or segments, and may also indicate a region of
the viewing area or an object or person. Annotation is done manually by coders (e.g., by
research assistants). There are annotation software packages available to assist with
this process.

● Machine Learning: Algorithms are trained on a set of videos (usually annotated) and
develop a mathematical model of characteristics. ML can be very computer intensive
and may require substantial computational resources.

● Classification: applying an established model to new videos so that they can be tagged
and labeled.

Editing
Video data is most often curated without necessitating any video editing. However, in special
cases, manual censorship of faces or trimming of videos may be necessary to comply with data
use agreements and IRB requirements. A case such as this would be considered especially
intensive and outside the scope of the curation process.

Staffing Requirements

During the planning period before curation even begins, it is important to consider whether there
is an appropriate amount of staff and whether they have the skills required for video curation
work. If there is an expectation for normalization tasks to be performed, then it is essential to
make sure a staff member with normalization experience will be available. Additionally, the
curation of video data can be extremely time consuming, and therefore there must be an
appropriate allotment of staff time available to dedicate to the project.
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Unresolved issues and questions that are beyond the scope of this primer

● Digitization/Analog Materials - we are focusing on materials that have already been
digitized into an appropriate format or that were born digital.

● Technical Infrastructure - developing a technical infrastructure should be done by
developers. This also includes figuring out if your system allows for different copies of
the videos (access copy, etc.).

● Obtaining IRB approval and organizing Data Use Agreements (DUA) - just double check
that these exist but understand that you are not the one doing this work

● How to de-identify human subject videos
● How to install a video player in your repository infrastructure
● Accessibility - please see the Accessibility Data Primer for more information
● Legal Issues - special considerations for human subjects
● Beyond the scope of the curator -> improving the quality, making it preservation quality,

etc. It should either already be good enough, or it needs to be handled by someone else.
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