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RAW data are cooked.
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Summary

• past 

• present 

• future
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Digital Video

• resolution 

• bit depth 

• linear, power, logarithmic encoding 

• colour model 

• chroma subsampling and compression 

• illuminant
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encoding time file size

image quality
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Uncomfortable Truths

• sensors are colour blind 

• Bayer sensors do not generate full RGB
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Bryce E. Bayer 
(1929–2012)
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source: wikipedia.org
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source: wikipedia.org
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Ways to use Bayer-type data

digital blow-up to RGB 

• 3 times the amount of the generated data 

• the file has the full sensor resolution 

• only ⅓ of the data are real 

digital reduction to RGB 

• ¾ the amount of the generated data 

• the file has ½ of the sensor resolution 

• all data are real
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source: wikipedia.org
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Proposed Terminology

pixel 

= picture element  

sensel 

= sensor element
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imago.org

The photon path workflow diagram 

• will be published in the next weeks (or 
months) by the IMAGO Technical 
Committee 

• has already been approved by many 
manufacturers

28



git

git

git

Deploy Release

Tiddly Wiki
Folder

on Github

Tiddly Wiki
Local Folder

Tiddly
Desktop App

Author

Tiddly Wiki  
Local Folder

Tiddly
Desktop App

Author

Tiddly Wiki
Local Folder

Tiddly
Desktop App

Author

Tiddly Wiki 
html file

Imago
Website

User
User

User
User

User
User

User
User

Light and Scene

Sensor RAW Processing

Signal Preparation 

RAW Processing

Colour Space
Conversion

PreGrading Display Encoding Display Decoding

Display Decoding
Monitoring

Signal Preparation 

Optics

Log Recording

Grading

Post productionCamera

Live Grading Exhibition 

Sensel Value

Display

Display

scene-referred display-referred

Monitor Out 
SDI OUT

Pixel Value

indirect 

display-referred

"(Preview Transform)"

"(Output Transform)"*

RAW Decoding SDK

Illuminant

Scene electrical 
processing

Illumination 
Spectral Power Distribution

modified light 
Spectral Power Distribution

electrical 
signal AD 

Converter

electrical 
signal Digital 

Processing

digital  
signal White 

Balance DeMosaicking

 
CameraRGB 

Characterisation 
 
 

(e.g.:RGB Matrix)

scene-linear 
camera RGB 

 
aka. native RGB

Optical
Electronic
Transfer
Function
(OETF)

scene-linear 
encoding RGB 

 
e.g.: 

ARRI WideGamut 
Canon Cinema Gamut 

Panasonic VGamut 
RED RedWideGamut 

Sony S-Gamut3

encoding log 
encoding RGB

encoding log 
encoding RGB

Spatial 
Processing 

(Detailing/ 
Sharpening/ 

Denoise)

Digital 
Processing 

(Detailing/ 
Sharpening/ 

Denoise/ 
Scaling) * 

scene-linear 
camera RGB

encoding log 
encoding RGB 

 
e.g.: 

ARRI LogC 
Canon CLog1,2,3 
Panasonic VLog 
RED Log3G10 
Sony S-Log3

encoding log 
encoding RGB

encoding log 
encoding RGB

Scaling to
Video

Resolution

encoding log 
encoding RGB

Scaling to
Recording
Resolution

SDI or IP 
ITU/SMPTE 

 
video standard 

legal range

Full to Legal
Video Scaling

encoding log  
legal range 

encoding RGB

Full to Legal
Video Scaling

SDI  
video standard 

legal range

MetaData Back to Camera 
e.g.: 
BLG 
CAP 

ASC CDL
LUT 

Recording Option 2 
 

(internal or external) 
Varying compression
levels and algorithms 

(codecs) 
e.g.: 

ProRes 
XAVC

White 
Balance

DeMosaickingdigital 
signal

Colour
Profiling 
(Matrix)

scene-linear 
camera RGB

encoding log 
encoding rgb

OETF

scene-linear 
encoding rgb

Digital 
Processing 

(Detailing/ 
Sharpening/ 

Denoise/ 
Scaling) 

 

scene-linear 
camera RGB

Decoding
encoding log 
encoding rgb

Legal to Full 
Video Scaling

scene-linear 
encoding rgb

inverse OETF

scene-linear 
work(ing) rgb

convert to
work(ing)

gamut 
(e.g.: Matrix)

work(ing) log 
work(ing) rgbapply 

work(ing)  
OETF

Scaling 

(spatial
resampling)

Base Operations :-) 
 

Flare, 
Exposure,  

CDL, 
WB 

Denoise 
Gamut Compression

Per Shot Grading 
Colour, Spatial and

temporal

convert to
video

encoding
RGB

inverse EOTF

SDI or IP 
Video Standard 

Legal RangeFull to legal

ACES IDT + Conversion to Working Space

Eye(s)

Lens

modified light 
Spectral Power Distribution

video standard 
full range 

e.g.: 
ITU.BT R.1886/709 Viewing Transform 

(replicates  Post-production) 
e.g.: 

CDL + LUT / ART / BLG

SDI or IP 
ITU/SMPTE 

 
video standard 

legal range

Full to Legal
Video Scaling

RAW 
Recording
Options

VFX

Convert to
Exchange
primaries

Ungraded Archive Master 
e.g.: 

Netflix  

in 
10bit dpx (legacy) 

16 bit half float EXR 
(ACES Linear AP0 
SMPTE 2065-1)

Graded Archive Master 
or 

DSM 
 

in 
10bit dpx (legacy) 

16 bit half float EXR 
(ACES Linear AP0 
SMPTE 2065-1)

Graded Video Master 
DCDM 
DCP 
IMF 

VideoMaster 

12bit Tiff 
10bit dpx 
Jpeg2000 
ProRes
XAVC 

XDCAM

Digital
Processing

Don't forget 
Lens

MetaData !!!

Internal 
ND

External
Filter

Spectral 
Shaping 

/IR/UV/OLPF

or

DeliverablesSimplified
Versions

Detailed
Processes

Creative
Processes

Viewfinder Eye

Charles' suggestion to split
this in two boxes/steps ;) 

Oh please nooo :-0 
If it is not a synonym then I do
not understand what picture

rendering is

Picture
Rendering

RAW 
Recording
Options

spectrally
selective 

Photosites 
(RGB)

Look Development 

Colour, Spatial and
temporal

Display
Rendering

Legal to Full 
Video Scaling

  Electronic 
  Optical
  Transfer 
  Function 

 (EOTF)

Encoded RGB 
to  

Display RGB

Pixels 
 

(SubPixel in
some

displays)

Legal to Full 
Video Scaling

  Electronic 
  Optical 

  Transfer 
  Function 
 (EOTF)

Encoding
RGB

to Display
RGB

Pixels
e.g.: 

(Subpixel or
DMD)

Live Grading

Eye(s)

source: imago.org

sensel pixel

29 30

FFV1: Directions (1)

• support of the Y′COCG colour model 

• support of Bayer-type data 

• support of any channel 

• support of 1D and 3D LUTs 

• support of HDR
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FFV1: Directions (2)

• revision of the bit stream 

• tuning of the compression algorithm (speed 
and rate)
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Ways to store Bayer-type data

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

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

• raw sensel values
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The sensel values 
are the raw ingredients 

to cook the pixel values.
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