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ACESNext ¢ General Updates
Annie Chang



What's Happened Over the Last Year

e ACES 1.1 Release
* Primer

* Quick Start Guides




Quick Start Guides

* Available

*  Overview
*  Workflow Sample

e DIT
e VFX

* Planned
* Colorist

» Cinematographer

* Post Production Supervisor
* Producer

e Director

* Facilities Engineer

* Editor

*  Archivist




ACES 1.0 Listening Tour Feedback

* 42 interviews with individuals or groups
* Color/Image Scientists
* Colorist
* Content Owners
* DITs
* DPs
*  Manufacturers (Cameras, Software)
* VFX Companies + RAE Paper
* Other general users
* Prior ACES Leadership

* Over 80 individuals (not including RAE authors and
contributors)

* Nearly 450 comments to parse through

* 48 main points of feedback



ACES 1.0 Listening Tour Results

Top Ten (starting with the one with the most votes)

1.

O M 0N

o

10.

RRT needs to be invertible and separate the “look” from the RRT (put look in LMT)
ACESclip needs to be defined and implemented in tools

Need a way to exchange and archive LMTs; re-look at CLF and implement in all tools
Need to fix negative values issue (not just through an LMT)

CTL is good for prototyping and to define the intention, but because it's not realtime, it isn't viable in
production; need to look other implementations

Allow for custom IDTs, including camera color gamut matching
Should be able to customize ODTs (including parametric) and publish them

Allow for color grading in non-ACES spaces (like the Original Camera Color Gamut and tonal curve).
Must be able to document for archive

Should take a look at the APO/AP1 gamuts including why AP1 red is outside of APO, why AP1 does
not equal 2020 and other issues

Remove modifiers from ODTs; make ODTs more like standard 709 and P3



ACESNext Process Going Forward

Governance

* Work towards Open Source model
* Similar structure as ASWF

Governing Board

manages business
decisions

Technical Advisory Council (TAC)
coordinates across project activities

Project A Project B Project C Cl Build System ¢
TSC TSC TSC TSC e
Dev Dev Dev _ _

Community Community Community Build Community etc.




ACESNext Structure

Architecture TAC Oversees Implementer’'s TAC Oversees

« Architecture Definition * Reference Implementation

« Core Transforms, Encodings, etc. * Devand End-User Tools

« ACES Metadata * Plug-fests |

« ACES File Formats Leﬁxéi%i « Logo Program Requirements
p « End User Documents

» Other ACES Implementation topics

Architecture Implementation
TAC TAC

I | I |
Working Group Working Group Working Group Working Group
1 2 l 3 \ l 4 \




ACESNext Structure

Architecture TAC Implemention TAC
e  Chair: Rod Bogart e  Chair: Joachim Zell
»  Studio Representatives *  Product Partners
* Color Science SME *  OCIO Representation
*  Archive SME *  Post Facilities
*  Post-Production SME *  VFX Facilities
* VFXSME

. Cinemo’rography SME / Leodershlp

 Editorial SME

Implemen’rion
Architecture TAC ﬁ TAC




ACESNext Structure

* Working Groups
* Chair approved by TAC and ACES Leadership
*  Members: Anyone interested in topic
* Scope: Defined by TAC on a per-topic basis
» Short-lived, topic-based, pop up group

* Results of work are presented to assigned TAC and then ACES
Leadership

* Communication through ACESCentral.com and other collaboration
tools



ACESNext ¢ Current Work

Joachim Zell






Active Working Groups

Working Group Chair Purpose Opened Status Next Meeting ACESCentral Category (Discussions) = Workspace (Documents)

CLF Spec / Code Review JD Vandenberg - Review the CLF Spec and Code 11/29/2018 Active 2/6/2019 https://acescentral.com/c/aces- https://aces.mp/CLF_SPEC_VW
based to determine sufficiency 9am pst development-acesnext/vwg-clf G

CLF Implementation Review JD Vandenberg « Review how and where CLF is 11/29/2018 Active TBD https://acescentral.com/c/aces- https://aces.mp/CLF_IMPLEME
currently implemented and development-acesnext/vwg-clf NTATION_VWG
identify barriers to wide adoption

ACESclip Requirements Chris Clark « Gather expectations and 12/20/2018 Active TBD https://aces.mp/ACESCLIP. VWG_HO https://aces.mp/ACESCLIP_ REQ

Review and Revision requirements from prospective ME

users of ACESclip metadata

« Explore which systems are
responsible for the initial creation
of ACESclip metadata, based on
the requirements gathered above

Archived Working Groups

Working Group Chair Purpose Opened Status Discussions Workspace

HDR ODTs Bill Mandel, Thad Determine the sufficiency of ACES 1.0 HDR 11/2016 Archived https://acescentral.com/c/aces-development- None
Beier ODTs and suggest improvements 06/2017 acesnext/virtual-working-group-odt
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To calculate the “over and under stops” @
800 ISO,

We used the following formula:

stop = Log2 (( L * (S/N”2) * (1/F) * (A/360) ) /
K)

Where:

N is the f-number of the lens setting (in our case 5.6)

Lis the average scene luminance in cd/m"2

(in this case the gray card luminance = 30 cd/m"2)

Sis the ISO (in our case 800 ISO)

K is the calibration constant (which we're saying is 12.5 —
that’s what Sekonic and others use and seems to coincide
with reality of how real-world exposures predict
photographic results)

F is Frame Rate in FPS

A is the Shutter Angle

Stops
@
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All of our Recordings are

Mit Ohne Sound
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The Academy Digital Source Master
A Future-Proof Deliverable

Dr. Woltgang Ruppel

RheinMain University of Applied Sciences



Agenda

* What problem are we going to solve?

* IMF Application #5 ACES

* The Academy Digital Source Master Specification
 Status of implementation

e Conclusion



What problem are we going to solve?

For a given product you've got:
* Final ACES master files (textless) - ST 2065-4 (OpenEXR)

* Final ACES master files (localized) - ST 2065-4 (OpenEXR)

* Related metadata - ODT, RRT, LMT
e Audio soundfields - WAV, Immersive soundfields
* Data essence - Timed Text...

...and you want to deliver and archive all of that in one consistent package?

The Academy Digital Source Master specification, built on IMF App#5, does the job!



Outline of IMF App #5 ACES

* IMF Application #5 ACES is published as SMPTE ST 2067-50
- Specifies SMPTE ST 2065-5 MXF wrapping for Image Track Files
- Any frame rate and any spatial resolution is supported

-  Defines metadata structures



Metadata in IMF App #5 ACES

* ACES files are presented by means of an Output Transform

* The challenge: How to document the Output Transform used in
Mastering for delivery and archiving?

* The solution in IMF Application #5:
1. ACES Authoring Information metadata
2. Mastering Display metadata

3. “Target Frames” — Essence frames rendered in a display-referred color space



Metadata in App #5: Target Frames

* Target Frames are provided to calibrate the IMF package “playback” display system
and environment to match the original mastering display system and environment

ACES Image
Sequence

—Pp|

ACES Output
Transform

Display

*  PNG and TIFF supported as Target Frame file formats

0..n

Target Frames

|

* Ifthe Target Frames visually or mathematically match the rendered images obtained
from a particular workflow, it ensures that the particular playback display system
and environment recreates the artistic intent applied during the mastering process of

the original ACES Image sequence



Constraining and enhancing IMF App #5

* A normative requirement to provide Output Transform metadata

* A specification for Look Modification Transform metadata



Introducing...

The Academy Digital Source Master Specification




The Academy Digital Source Master specitication

* Based on IMF Application #5 ACES (SMPTE ST 2067-50)

* Requirement to specify one (or more) Academy-provided Output
Transform IDs as metadata

- Example: ODT. Acadeny. Rec2020_1000nits_15ni ts_ST2084. al. 1

* Option to provide one (Global) Look Modification Transform in
addition to an Output Transtorm

"

- Technically, LMTs will be added to the IMF package as “sidecar assets



The Academy Digital Source Master specitication

Enhanced workflow using Look Modification Transform (LMT)

I R I .

|

| I

I MXEF track files for Add LMT as Add Transform ID Add Mastering ||

| image, audio, sidecar asset as metadata™® Display metadata™ |
subs v I

I Add Target Frames

| Academy Digital Source Master Package as reference ™ :

*contained in ACES Image Track Files



The Academy Digital Source Master specitication

Future-proof, prepared for multiple device ACES master file
sets (“Uber-Master”)



Interoperability and implementations

* |IMF vendors have demonstrated interoperability at the recent

SMPTE IMF Plugtest in October 2018

* The SMPTE IMF Plugfest was hosted by the Academy
* 10+ vendors participating
* |IMF App#5 was one of the test vectors

* AllIMF App#5 packages provided were compliant and fully
interoperable



Open Source software: IMF Tool

Edit CPL
metadata

Image
Preview

The IMP Browser
shows all assets of an
IMP.
Double-click CPL to
edit the timeline.

Drag&Drop
assets into the
timeline




Conclusion

* Academy Digital Source Master is the solution for delivery and archiving of
ACES master file sets

* The Academy Digital Source Master specification defines a future-proof
data structure

* Based on Industry Requirements of all Major Hollywood studios

* Vendors have demonstrated implementations & interoperability at a plug-

festin October 2018

* Open Source software (IMF Tool and C++ libraries) enables sustainable
archiving and broad access



Resources

* The Academy Digital Source Master Specification

* https://acescentral.com/t/academy-digital-source-master-draft-
specification/

* IMF Tool supporting ADSM/IMF App#5
* https://github.com/IMFTool /IMFTool

 asdcplib C++ Library supporting ADSM/IMF App#5
* https://www.cinecert.com/asdcplib/
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