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FFV1



FFV1 - A lossless video encoding

● 2003: Created in Open Source project "FFmpeg"
● 2006: Bitstream frozen (version 1)
● 2009: Picked up for preservation
● 2010: Funding improvements
● 2012: Added 14bit RGB, Multithreading, SliceCRC
● 2013: Official release of "FFV1.3"
● 2014: PREFORMA Project
● 2016: Standardization in progress
● 2016: Added 16bit RGB





Losslessness
● Fixity
● Self-description
● Size













Matroska - a metadata-infused wrapper

● Active use since 2002
● Widespread adoption as internet video format
● Foundation of Google's webm (web-streaming video)
● Subtitle management, chaptering abilities
● Extensible structured metadata
● File attachment capabilities (mostly used for subtitles)
● Broad support of audiovisual encodings



EBML & Matroska
● Extensible Binary Meta Language (EBML is a Binary XML format)
● An EBML Schema defines an EBML Document like an XML Schema defines 

an XML Document
● Matroska and webm are EBML Document Type
● Storage is based on a structure of Element ID, Element Data Size, and 

Element Data
● Unlike XML, an EBML Document requires an EBML Schema to be interpreted 

semantically



No Time To Wait - An Matroska & FFV1 Symposium



I thought this talk was 
about CELLAR

"Using existing work done by the development communities of Matroska, 
FFV1, and FLAC, the Working Group will formalize specifications for 
these open and lossless formats."







IETF Mission Statement
The mission of the IETF is to make the Internet work better by producing high quality, relevant technical 
documents that influence the way people design, use, and manage the Internet. [...]cardinal principles:

Open process - any interested person can participate in the work, know what is being decided, and make his or 
her voice heard on the issue. [...]

Technical competence - the issues on which the IETF produces its documents are issues where the IETF has 
the competence needed to speak to them, and that the IETF is willing to listen to technically competent input from 
any source. [...]

Volunteer Core - our participants and our leadership are people who come to the IETF because they want to do 
work that furthers the IETF's mission of "making the Internet work better". [...]

Rough consensus and running code - We make standards based on the combined engineering judgement of 
our participants and our real-world experience in implementing and deploying our specifications. [...]

Protocol ownership - when the IETF takes ownership of a protocol or function, it accepts the responsibility for all 
aspects of the protocol, even though some aspects may rarely or never be seen on the Internet. [...]





Specification Development via GitHub
● https://github.com/Matroska-Org/ebml-specification
● https://github.com/Matroska-Org/matroska-specification
● https://github.com/FFmpeg/FFV1/
● https://github.com/xiph/flac

● https://www.ietf.org/mailman/listinfo/cellar
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What does a specification look like?
Prior to CELLAR

● EBML and Matroska documentation was in HTML
● FFV1 documentation was in LyX

Within CELLAR

● EBML, Matroska, and FFV1 is managed in Markdown, converted to HTML 
and RFC formats





Recent CELLAR work
● EBML focus
● Adopting of underlying standards and references to existing standards
● Defining color and display metadata (colorspace, HDR, full/broadcast range)
● Definition of EBML Schema to express the structure of EBML Document 

Types
● Clarified interlacement support
● Support for unknown display aspect ratios
● FFV1 slice structure clarification (more explicit definition of each slice 

element)
● Security considerations section
● Test file libraries in GitHub (examples of logical errors and extent of what is 

permitted)



CELLAR work in progress
● Matroska reference timecode support
● Updating how encoding support is defined
● Review of Matroska’s metadata registry
● 360 degree / VR video metadata
● Language authority updates
● Rationale numbers as timestamps
● FFV1 version 1.4, context of color and range
● Attachment updates
● Extend subtitle support for other data forms of temporal data (captions, etc)
● Recommendations of practices for use of Matroska and FFV1 in preservation



Matroska Colour Management Metadata
Colour

MatrixCoefficients
BitsPerChannel
ChromaSubsamplingHorz
ChromaSubsamplingVert
CbSubsamplingHorz
CbSubsamplingVert
ChromaSitingHorz
ChromaSitingVert
Range
TransferCharacteristics
Primaries
MaxCLL
MaxFALL

MasteringMetadata
    PrimaryRChromaticityX
    PrimaryRChromaticityY
    PrimaryGChromaticityX
    PrimaryGChromaticityY
    PrimaryBChromaticityX
    PrimaryBChromaticityY
    WhitePointChromaticityX
    WhitePointChromaticityY
    LuminanceMax
    LuminanceMin



Defining how to define 
support for encodings 
within Matroska.

Many encodings 
requires private data 
to contextualize the 
encoding.





THIS IS THE 
MOST IMPORTANT 
PART OF THE TALK



Participation / onlooking 
welcome via GitHub repos 
and mailing list



Thanks
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Questions?
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