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No Time to Wait
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No Time to Wait

• Berlin 2016 

• Wien 2017 

• London 2018 

• Budapest 2019 

• Hilversum 2021 virtual conference 

• Den Haag 2022 

• Praha 2023 

• Karlsruhe 2024
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Matroska and FFV1

Reto Kromer: Matroska and FFV1: One File 
Format for Film and Video Archiving?, 
in «Journal of Film Preservation», n. 96 (April 
2017), FIAF, Brussels, Belgium, p. 41–45  

➔ retokromer.ch/publications/JFP_96
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Data Migration

Reto Kromer: On the Bright Side of Data 
Migrations, in «IASA Journal», n. 49 
(December 2018), IASA, p. 18–22 

➔ retokromer.ch/publications/IASA_49
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Bayer-Type Data

Reto Kromer: From the Sensor to the File: 
Different Ways to Work with Bayer-
Type Data, […] 2025 

➔ link coming soonish
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Compression
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encoding time file size

image quality
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Compression

• uncompressed 

• lossless compression 

• lossy compression 

• chroma subsampling 

• born compressed
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Uncompressed

+  data processing is simpler 
+  software runs faster 

–  bigger files 
–  slower writing, transmission and reading 

Examples: TIFF, DPX, DNG, OpenEXR
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Lossless Compression

+  smaller files 
+  faster writing, transmission and reading 

–  data processing is more complex 
–  software runs slower 

Examples: JPEG 2000, FFV1
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JPEG 2000 or FFV1

• similar compression rate 

• compression time of JPEG 2000 higher 
than that of FFV1 

• GPU compression for JPEG 2000 

• not yet a public GPU compression for FFV1
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avantages disavantages

TIFF 
DPX 

OpenEXR

data easier 
to process

bigger files

JPEG 2000 
FFV1

smaller files
data complexer 

to process
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Single Images and Streams

RAWcooked (CLI) 

➔ mediaarea.net/RAWcooked 

# to encode: 
rawcooked input_path_of_folder 
# to decode: 
rawcooked rawcooked_input_file.mkv 
# to get help: 
rawcooked -h 
man rawcooked
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https://mediaarea.net/RAWcooked


RAWcooked

• encoding into Matroska (.mkv) using FFV1 
video codec and FLAC audio codec 

• significantly fewer files 

• all metadata preserved 

• decoding with bit-by-bit reversibility 

• possibility to embed sidecar files (e.g. 
MD5, LUT, XML) 

• compatibility with media players
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source: Nicholas Camardo, LinkedIn, 2024-11-12
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British Film Institute

• large scale re-encoding and re-wrapping 

• Stephen McConnachie, Joanna White
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Lossy Compression

• optimised for image acquisition and 
postproduction 

Examples: ProRes 422, ProRes 4444; DNxHD, 
DNxHR 

• optimised for access 

Examples: H.264 (AVC), H.265 (HEVC), 
H.266 (VVC); AV1
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Primary –> Access
ffmpeg 
  -f image2 
  -framerate 24 
  -i input_file_regex.extention 
  -pix_fmt yuv420p 
  -c:v libx264 
  -preset veryslow 
  -crf 23 
  -movflags +faststart 
  output_file.mp4
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Born Compressed

• optimised for both image acquisition and 
postproduction 

Examples: CineForm RAW, ProRes RAW, 
Blackmagic RAW
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Uncomfortable Truths

• sensors are colour blind 

• Bayer-type sensors do not generate full 
RGB
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Proposed Terminology

pixel 
= picture element  

sensel 
= sensor element
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source: wikipedia.org
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source: wikipedia.org
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Bayer

➔ Ulrich Rüdel: Scanning Sensors: The  

Bayer Pattern

source: wikipedia.org
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Light and Scene

Sensor RAW Processing
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RAW Processing
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Post productionCamera
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source: imago.org
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The sensel values 
are the raw ingredients 

to cook the pixel values.
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Ways to use Bayer-type data

digital blow-up to RGB 

• 3 times the amount of the generated data 

• only ⅓ of the data are real 

• the file has the full sensor resolution 

digital reduction to RGB 

• ¾ the amount of the generated data 

• all data are real 

• the file has ½ of the sensor resolution
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Ways to store Bayer-type data

• pixel values generated by a de-mosaicking 
algorithm (digital blow-up) 

• pixel values generated by mixing two green 
sensel values into one (digital reduction) 

• raw sensel values without de-mosaicking
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Checksums
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Algorithms

cryptographic 

• MD5 

• SHA-1 

• SHA-256 

• SHA-512 

non-cryptographic 

• CRC-32 

• xxHash 32 

• xxHash 64 

• xxHash 128
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Checksum in Filename

from: 

• title.extension 

to: 

• title_checksum.extension 

Example: 
Film_9d5084b5b0a08d5022b39e0e75241d12.mkv
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Recommendations

• use non cryptographic algorithms 

• compute checksums at file generation 

• integrate checksums into filenames
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Outlook
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Analogue Preservation

• keep the source elements as long as 
possible by increasing prevention: 
➔	better insulation	
➔	more efficient air conditioning	
➔	less handling	

• make digital primary files and access 
copies
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Digital Preservation

• keep born-digital source files at their highest 
quality 

• avoid transcodig 

• chose solid media container formats and 
video and audio codex’
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Sustainability

from 2004 to 2012 

• all electricity from the grid 

from 2013 to 2019 

• no electricity from the grid for the IT 

from 2020 to 2024 

• no electricity at all from the grid
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Sandrainstrasse 3 
3007 Bern 
Switzerland 

reto.ch 
info@reto.ch
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