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ACES Architecture  
Technical Advisory Council Meeting



Agenda

ACES 1.3 / 2.0 Progress Update (10 mins)


Working Group Progress Reviews


- Gamut Mapping (10 mins)


- Final Report Discussion (20 mins)


- Output Transforms (10 mins)


- Discussion of custom output transforms and impact on other system components (20 mins)


Standards Strategy (10 mins)


- Discussion (10 mins)




Expected outcomes

TAC is updated on progress of ACES 1.3 and 2.0 development


TAC provides feedback on topics including:


- Final report of Gamut Mapping Working Group


- Key points being discussed within the Output Transforms Working Group


- Drafting and timing of international standards documents



ACES 1.3 / 2.0 Progress Update



Progress Update

ACES 1.3 - Gamut mapping Algorithm


- Release candidate 1 - March 1, 2021 - On Target


- Release candidate 2 - April 1, 2021- On Target


- Final Release - April 30, 2021- On Target



Progress Update

ACES 2.0 - Late 2021 / Early 2022


- Key Working Groups


- Output Transforms - Started and On Target


- IDT Implementation - Started and On Target



Progress Update

Additional Documentation and Toolsets


- ACES 1.3 timeframe


- AMF user guide and tools - On Target


- CLF user guide and tools - On Target


- IDT exposure guidelines and reference implementation - On Target


- Gamut Mapping user guide - Starting soon



Progress Update

Additional Documentation and Toolsets


- ACES 2.0 timeframe


- Output Transforms Documentation - In Progress


- Compression best practices - Not Started



Discussion & Questions



Gamut Mapping Architecture  
Working Group

Co-Chairs : Carol Payne (Netflix) & Matthias Scharfenberg (ILM)

Technical Documentation



Tl;dr

We’re done! 



Background

Users of ACES are experiencing problems with clipping of colors and the resulting 
artifacts (loss of texture, intensification of color fringes). This clipping occurs at two 
stages in the pipeline.


•Conversion from camera raw RGB or from the manufacturer’s encoding space into 
ACES AP0


•Conversion from ACES AP0 into the working color space ACES AP1


The current workaround is to utilize the “Blue Highlight LMT” - but this solution is 
incomplete and too specific to blue values.  It also affects all pixels, as opposed to 
just offending out of gamut values.



History &  
Research

Users of ACES are experiencing 
problems with out of gamut 
colors and the resulting artifacts 
(loss of texture, intensification of 
color fringes). 





Scope setting

Ideals:


- Exposure invariance - f(a · RGB) = a · f(RGB)


- Source gamut agnosticism


- Monotonicity


- Simplicity - suited to a fast shader 
implementation


- Invertibility (we’ll talk caveats later)


- Colors in a “zone of trust” will be left 
unaltered


Out of Scope:


- Colorimetric accuracy or spectral plausibility 
of input device transforms (IDTs) 


- Display gamut mapping. (Required 
modifications to the RRT/ODT will need to 
be addressed by a subsequent group.)


- Customizing for specific input/output gamuts


- Working in bounded or volume-based 
gamuts


- Actions which could limit creative choices 
further down the line (e.g. excessive 
desaturation)




Technical Specification



Technical Specification



Compressed distances

Compression Threshold


[0.815, 0.803, 0.88]



Parameters

Distance Limit


[1.147, 1.264, 1.312]



Parameters

Power Curve Exponent


1.2



Compressed distances





Results



Workflow requirements



Implementation Considerations

- Invertibility


- Default Values


- 3D LUT Approximation


- Tracking




Discussion & Questions



Output Transforms Architecture  
Working Group

Co-Chairs : Alex Fry (ILM) & Kevin Wheatley (Framestore)











Scene Colorimetry Rendered Colorimetry

















Bezold-Brücke Effect



IDT ACES RRT ODT



IDT ACES RRT ODTLogAWG K1S1 InvODT InvRRT



IDT ACES RRT ODT



IDT ACES STSS Output Transform
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IDT ACES RRT ODTLogAWG K1S1 InvODT InvRRT



IDT ACES RRT ODT



IDT ACES RRT ODTLMT



Discussion & Questions



Standards Strategy



Standards Strategy

Successful approach


- Engineering though Academy hosted / community driven working groups


- Draft Academy documents with context and background not typically found in 
standards documents


- Allow time to germinate within the industry, collect feedback, modify as necessary


- Introduce to appropriate standards body



Standards Strategy

Existing Standards


- ACES Color Encoding – SMPTE ST 2065-1


- Academy Printing Density – SMPTE ST 2065-2


- Academy Density Exchange – SMPTE ST 2065-3


- ACES Container – SMPTE ST 2065-4


- MXF Wrapper for ACES – SMPTE ST 2065-5


- IMF App5 ACES – SMPTE ST 2067-50



Standards Strategy
Potential New Documents Document Type Priority Level of Readiness
Common LUT Format Standard High Medium-High
ACES Metadata File Standard High Medium
ACEScg Standard Medium Medium
ACEScc Standard Medium Medium
ACEScct Standard Medium Medium
ACES Output Transforms Standard High Low
Digital Camera RGB to ACES Recommended Practice Medium High
Film Scanner Setup Recommended Practice Medium Low
ADX to ACES Recommended Practice Medium Low
Digital Cinema Projector Setup Recommended Practice Low High
ACES Whitepoint Derivation Engineering Guideline Low High
Standardized Digital Motion Picture Model Description Engineering Guideline High Low
ACES Vocabulary Standard High Low
Output Referred Image conversion to ACES Recommended Practice Medium Low
IDT Interchange Procedure Recommended Practice High Low
LMT Interchange Procedure Recommended Practice High Low
Lossless Compression for ACES Images Standard Medium Low
CTL Standard Low Medium
IES Standard Format for the Electronic Transfer of Spectral Data Standard Low Medium


