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NOTICES

©2020 Academy of Motion Picture Arts and Sciences (A.M.P.A.S.). All rights reserved. This document is
provided to individuals and organizations for their own internal use, and may be copied or reproduced in its
entirety for such use. This document may not be published, distributed, publicly displayed, or transmitted, in
whole or in part, without the express written permission of the Academy.

The accuracy, completeness, adequacy, availability or currency of this document is not warranted or guar-
anteed. Use of information in this document is at your own risk. The Academy expressly disclaims all
warranties, including the warranties of merchantability, fitness for a particular purpose and non-infringement.

Copies of this document may be obtained by contacting the Academy at councilinfo@oscars.org.

“Oscars,” “Academy Awards,” and the Oscar statuette are registered trademarks, and the Oscar statuette a
copyrighted property, of the Academy of Motion Picture Arts and Sciences.

This document is distributed to interested parties for review and comment. A.M.P.A.S. reserves the right to
change this document without notice, and readers are advised to check with the Council for the latest version
of this document.

The technology described in this document may be the subject of intellectual property rights (including
patent, copyright, trademark or similar such rights) of A.M.P.A.S. or others. A.M.P.A.S. declares that it
will not enforce any applicable intellectual property rights owned or controlled by it (other than A.M.P.A.S.
trademarks) against any person or entity using the intellectual property to comply with this document.

Attention is drawn to the possibility that some elements of the technology described in this document, or
certain applications of the technology may be the subject of intellectual property rights other than those
identified above. A.M.P.A.S. shall not be held responsible for identifying any or all such rights. Recipients
of this document are invited to submit notification to A.M.P.A.S. of any such intellectual property of which
they are aware.

These notices must be retained in any copies of any part of this document.
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Introduction
The Academy Color Encoding System (ACES) is a free, open, device-independent color management and
image interchange system that can be applied to almost any current or future workflow. It was developed by
hundreds of the industry’s top scientists, engineers and end users, working together under the auspices of the
Academy of Motion Picture Arts and Sciences.

ACES technical documentation is available for product developers wishing to implement ACES concepts
and specifications into their products and for workflow/pipeline designers to use ACES concepts and ACES-
enabled products for their productions.
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1 Scope
This document describes the technical documentation provided with the ACES Version 1.0 System Release.

2 Document Types
ACES technical documentation is a collection of Society of Motion Picture and Television Engineers (SMPTE)
Engineering Documents, Academy Specifications, Academy Procedures and Academy Technical Bulletins.
These document types are described below.

2.1 SMPTE Engineering Documents
Certain ACES technical specifications have been standardized by SMPTE, the industry’s accredited standards
development organization. For more information on SMPTE standards, please visit http://www.smpte.org.

2.2 Academy Specification
An Academy Specification is a document that states basic technical specifications, dimensions or criteria that
describe the form and function of a system and/or its components. Specifications may include informative
text describing basic usage of the specification and other contextual information. Academy Specification
numbers use the following format: S-xxxx-yyy where xxxx is the publication year and yyy is the document
sequence number (a maximum of 999 Academy Specifications may be published in any year).

2.3 Academy Procedure
An Academy Procedure is a document that provides a set of recommended step-by-step instructions intended
to facilitate the implementation of one or more specifications. Academy Procedure numbers use the follow-
ing format: P-xxxx-yyy where xxxx is the publication year and yyy is the document sequence number (a
maximum of 999 Academy Procedures may be published in any year).

2.4 Academy Technical Bulletin
An Academy Technical Bulletin is a document, often tutorial in nature, intended to provide a broad system
overview, in-depth usage information, in-depth specification derivation not required to implement a specifica-
tion, or any other technical information or reporting that falls outside the scope of an Academy Specification
or Procedure. Academy Technical Bulletin numbers use the following format: TB-xxxx-yyy where xxxx
is the publication year and yyy is the document sequence number (a maximum of 999 Academy Technical
Bulletins may be published in any year).

3 ACES Documents
3.1 Overview/General
3.1.1 ACES Versioning System

“Academy S-2014-002, Academy Color Encoding System – Versioning System” describes the versioning
of the engineering components that comprise the public release of the ACES system. Version numbers are
intended to be used within ACES files such as transforms and the ACES Clip-level Metadata file. A separate
document deals with naming and versioning issues as they relate to end-users (see Section 3.1.3).

3.1.2 ACES Component Names

“Academy TB-2014-012, Academy Color Encoding System Component Names” defines key ACES compo-
nent names as a prelude to an ACES glossary.
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3.1.3 ACES User Experience Guidelines

“Academy TB-2014-002, Academy Color Encoding System User Experience Guidelines” provides guide-
lines for product developers building products that implement ACES and for others looking for guidance on
how best to present ACES terminology and concepts to end-users.

3.1.4 Alternate ACES Viewing Pipeline User Experience

“Academy TB-2014-013, Alternate ACES Viewing Pipeline User Experience” describes an alternate ap-
proach to implementing and presenting the ACES viewing pipeline.

3.2 SMPTE Engineering Documents
3.2.1 SMPTE ST 2065-1:2012

“Academy S-2008-001 – Academy Color Encoding Specification (ACES)” was published prior to SMPTE
ST 2065-1:2012. S-2008-001 served as the basis for the SMPTE document but is now superseded by the
SMPTE standard.

“Academy TB-2014-004, Informative Notes on SMPTE ST 2065-1 – Academy Color Encoding Specification
(ACES)” provides background and contextual information related to SMPTE ST 2065-1:2012. Appendix A
provides Academy S-2008-001 for historical reference.

3.2.2 SMPTE ST 2065-2:2012 and SMPTE ST 2065-3:2012

Academy S-2008-002 served as the basis for SMPTE ST 2065-2:2012 and ST 2065-3:2012, but is now
superseded by the SMPTE standards.

“Academy TB-2014-005, Informative Notes on SMPTE ST 2065-2 – Academy Printing Density (APD) –
Spectral Responsivities, Reference Measurement Device and Spectral Calculation and SMPTE ST 2065-3
Academy Density Exchange Encoding (ADX) – Encoding Academy Printing Density (APD) Values” pro-
vides background and contextual information related to SMPTE ST 2065-2:2012 and SMPTE ST 2065-
3:2012. Appendix A provides S-2008-002 for historical reference.

3.2.3 SMPTE ST 2065-4:2013

“Academy TB-2014-006, Informative Notes on SMPTE ST 2065-4 – ACES Image Container File Layout”
provides background and contextual information related to SMPTE ST 2065-4:2013.

3.2.4 SMPTE ST 268:2014

“Academy TB-2014-007, Informative Notes on SMPTE ST 268:2014 – File Format for Digital Moving Pic-
ture Exchange (DPX) – Amendment 1” provides background and contextual information related to SMPTE
ST 268:2014.

3.3 ACES Encodings
3.3.1 ACES2065-1

The document referenced in Section 3.2.1 specifies ACES, the fundamental colorimetric encoding in the
Academy Color Encoding System.

3.3.2 ACEScc

“Academy S-2014-003, ACEScc – A Logarithmic Encoding of ACES Data for use within Color Grading
Systems” defines a colorimetric encoding appropriate for final color adjustment operations.
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3.3.3 ACESproxy

“Academy S-2013-001, ACESproxy – An Integer Log Encoding of ACES Image Data” defines a colorimetric
encoding appropriate for on-set preview and on-set look management applications.

3.3.4 ACEScg

“Academy S-2014-004, ACEScg – A Working Space for CGI Render and Compositing” defines a colori-
metric encoding appropriate as a working space for use in Computer Generated Imagery (CGI) tools such as
compositors, paint and rendering systems.

3.3.5 ASC-CDL Application

“Academy TB-2014-008” describes a recommended method for applying ASC-CDL values to image data in
an ACES workflow.

3.4 ACES Containers and Metadata
3.4.1 ACES Image Files

The document referenced in Section 3.2.3 specifies the container format for ACES2065-1 encoded images.

3.4.2 ADX Files

The document referenced in Section 3.2.4 specifies the container format for ADX-encoded images.

3.4.3 ACES Metadata Files (AMF)

“Academy S-2019-001, ACES Metadata File (AMF) Specification” defines an XML-based file format that
contains metadata to recreate ACES viewing pipelines.

3.4.4 Look Modification Transform Files

“Academy TB-2014-010, Design, Integration and Use of ACES Look Modification Transforms” describes
the design, integration and use of ACES Look Modification Transforms (LMTs).

3.4.5 Academy-ASC Common LUT Format Files (CLF)

“Academy S-2014-006, Common LUT Format (CLF) - A Common File Format for Look-Up Tables” speci-
fies an XML-based file format that contains color Look-Up Tables (LUTs) and other basic image operators.
LUTs are used extensively in implementations of and workflows using the Academy Color Encoding System.

3.5 Other
3.5.1 Digital Camera Input Device Transform (IDT) Developers Guide

“Academy P-2013-001, Recommended Procedures for the Creation and Use of Digital Camera System Input
Device Transforms (IDTs)” describes methods to create Input Device Transforms for use with the Academy
Color Encoding System.
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