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Abstract
Some metadata may be more effectively carried at the system level than at the codec level. As the VSEI specification continues to expand — from 33 SEI messages in the 3rd edition to 48 in the 4th edition, with additional candidate SEI messages under consideration — it may be timely to reflect on whether each metadata type is being standardized at the most suitable layer of the media stack. For a number of metadata types that are primarily descriptive of content or intended presentation, file-format-level representations in ISOBMFF may offer practical advantages, including improved accessibility, greater robustness in remuxing and transcoding workflows, and reuse across multiple codecs. This contribution discusses these considerations, proposes a file-format-aware evaluation principle for future metadata work, and suggests closer coordination between video coding and systems groups when defining new metadata mechanisms.
Introduction
The Versatile Supplemental Enhancement Information (VSEI) specification has grown substantially over successive editions and amendments. The number of SEI messages has increased from 33 to 48 in a single amendment cycle, and a large number of additional candidate SEI messages appear in the Technologies under Consideration (TuC) document. With the start of a new edition under consideration, this is an opportune moment to revisit a strategic question:
For each piece of metadata we standardize, are we placing it at the right level of the media stack?
This contribution is not intended to diminish the valuable work that has gone into VSEI. Rather, it aims to start a constructive discussion about how to maximize the real-world impact of the metadata we define, by ensuring that each metadata type is carried at the level where it is most likely to be accessible and useful to applications.
Historical observations
Several considerations from past standardization and deployment experience are worth recalling.
Metadata loss during remuxing and transcoding
SEI messages reside inside the coded video bitstream. When content is remuxed from one container to another, or transcoded from one codec to another, SEI messages may be stripped, ignored, or not forwarded by intermediate processing stages. Metadata that is important for correct presentation or downstream processing may therefore fail to survive all distribution pipelines when carried only at the codec level.
Metadata at the file-format level is also not guaranteed to be preserved in all workflows. However, for metadata that does not need to be interpreted by the video decoder, container-level carriage has an important advantage: it can be accessed and forwarded by container-aware tools without requiring bitstream parsing or decoding.
Shared metadata definitions across codecs
Historically, video coding specifications defined their own codec-specific metadata mechanisms, resulting in duplicated definitions and potential semantic divergence across codecs. VSEI attempts to improve harmonization within the MPEG framework by providing metadata definitions intended for reuse across multiple coded video bitstreams.
This was an important step toward harmonization. However, even with common metadata definitions, codec-level carriage still requires codec-aware parsing and codec-specific transport syntax, which may limit reuse in practice.
Accessibility without bitstream parsing
Accessing SEI message data generally requires parsing the coded video bitstream. This can create an implementation barrier for applications that need metadata access without decoding or deep codec awareness, such as media asset management systems, validation tools, packagers, and delivery platforms.
Metadata available at the file-format level may be more directly accessible using generic container parsers.
Deployment as an important consideration
Standardization of metadata does not by itself guarantee industry adoption. Some metadata types may have clear operational value and broad deployment potential, while others may remain unused despite being standardized.
Anticipated deployment is therefore an important consideration when evaluating new metadata proposals. In particular, it is useful to understand which products, services, workflows, or ecosystems are expected to implement and benefit from a given metadata definition.
Choice of signaling level matters
Not all metadata has the same placement requirements. Some metadata is closely tied to decoding behavior, coded bitstream semantics, or decoder processing, and may therefore be best suited for codec-level signaling. This includes metadata used in broadcast, RTP-based streaming, and other delivery contexts where ISOBMFF is not the container.
Other metadata is more descriptive of content characteristics, presentation intent, rendering behavior, or asset-level properties, and may be suitable for system-level definitions that can be shared across codecs and workflows.
This suggests that metadata placement should be evaluated case by case rather than assuming a single default signaling level.
Proposal
This contribution proposes a structured evaluation framework for future metadata work related to VSEI. The considerations below are intended as an initial set of factors for discussion; additional criteria may also be useful. Concrete case studies applying this framework to specific metadata types will be presented in a future contribution.
1. Assessment of deployment context. Before defining new metadata, it is useful to identify the expected delivery and consumption workflows, including which products, services, or ecosystems are expected to implement and benefit from the metadata.
2. Assessment of signaling level. For each metadata proposal, the group should consider whether the metadata is:
a. inherently codec-specific and therefore appropriately defined in VSEI;
b. sufficiently codec-agnostic that a system-level representation should be considered; or
c. beneficial at both levels, with aligned semantics.
3. Coordination with relevant systems groups. Where a metadata type appears suitable for system-level standardization, early engagement with relevant systems groups — such as MPEG Systems (WG 3) — may be beneficial in determining the most appropriate representation. Such coordination is encouraged where practical, recognizing that cross-group processes vary in complexity.
4. Case-by-case evolution of existing metadata. For metadata already defined in VSEI, the group may periodically consider whether additional or alternative system-level representations would improve practical accessibility, particularly when establishing bindings for new codec generations.
5. File-format-aware evaluation where appropriate. For metadata that is primarily codec-agnostic, does not require bitstream-level access, and is expected to benefit from container-level accessibility, a file-format-level solution should be considered alongside or in preference to codec-level standardization.
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