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NOTICE

Consumer Technology Association (CTA)™ Standards, Bulletins and other technical publications
are designed to serve the public interest through eliminating misunderstandings between
manufacturers and purchasers, facilitating interchangeability and improvement of products, and
assisting the purchaser in selecting and obtaining with minimum delay the proper product for his
particular need. Existence of such Standards, Bulletins and other technical publications shall not
in any respect preclude any member or nonmember of the Consumer Technology Association from
manufacturing or selling products not conforming to such Standards, Bulletins or other technical
publications, nor shall the existence of such Standards, Bulletins and other technical publications
preclude their voluntary use by those other than Consumer Technology Association members,
whether the standard is to be used either domestically or internationally.

Standards, Bulletins and other technical publications are adopted by the Consumer Technology
Association in accordance with the American National Standards Institute (ANSI) patent policy.
By such action, the Consumer Technology Association does not assume any liability to any patent
owner, nor does it assume any obligation whatever to parties adopting the Standard, Bulletin or
other technical publication.

This document does not purport to address all safety problems associated with its use or all
applicable regulatory requirements. It is the responsibility of the user of this document to establish
appropriate safety and health practices and to determine the applicability of regulatory limitations
before its use.

This document is copyrighted by the Consumer Technology Association (CTA)™ and may not be
reproduced, in whole or part, without written permission. Federal copyright law prohibits
unauthorized reproduction of this document by any means. Organizations may obtain permission
to reproduce a limited number of copies by entering into a license agreement. Requests to
reproduce text, data, charts, figures or other material should be made to the Consumer Technology
Association (CTA)™.

(Formulated under the cognizance of the CTA/CEDIA R10 Residential Systems Committee.)
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Foreword

CTA/CEDIA-CEB23-B Home Theater Video Design was created by CTA/CEDIA R10
Residential Systems Committee.

CTA/CEDIA-CEB23-B provides a recommended approach to theater installation
and performance objectives outlined with recommendations for the design of
high-performance home theaters that meet or exceed the commercial
experience.

To meet those objectives, CTA/CEDIA-CEB23-B describes:

e Optimized Room layout and environment/system design

¢ Image performance objectives/specifications

e Recommended practices for image evaluation and calibration

e Compliance with international video standards and digital rights management

CEDIA and its certified Electronic Systems Contractors (ESCs) follow these
practices, where applicable, to deliver high value to dedicated home theater
environments, helping ensure full performance potential for the equipment and
the room.

A cinematic experience is at its simplest definition an experience causing
participants to feel as if they were watching a Digital Cinema Projector in a
commercial movie theater. Commercial movie theaters are designed as an
environment that supports, without distraction, creative storytelling using
motion cinema as its medium. Anything that introduces or creates visual
distractions is likely to erode the feeling of being in a cinema. Unlike projection
screens used in meeting rooms, schools or sports bars, home cinema screens
should display a projected image without themselves becoming a noticeable part
of the viewing environment.

It should be noted that there is a significant difference between a dedicated
theater and a multi-purpose media room. By definition, a dedicated theater is
designed for only one purpose: watching movies and television. In contrast, a
multi-purpose media room is designed not only for watching movies and
television but also as a space used for entertainment.

Although a properly completed home theater provides the best quality video
experience, many principles within CTA/CEDIA-CEB23-B are relevant to all levels
of video. Thus, whether completing the ultimate home cinema or a setting up a
simple flat panel on a wall, utilizing these principles can enhance the viewer’s
experience.
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Revision History

1. Included additional illustrated graphics for examples of possible variations for client
preferences for viewing distance to help further clarify that viewing distances in a
Custom Home Theater are to be determined during client interviews to determine
the client's seating preferences in commercial cinema environments.

2. Included coverage and technical explanations of Gamma evolving into E.O.T.F. in
2011 as defined by the ITU.BT1886 document.

3. Added in design for update capability so a system will respond to Metadata enabling
new Color Gamuts, HDMI 2.0a specification for the capability for multiple HDR
EOTFs - and other upcoming UHD TV features.

4. Added physical system design features that will enable ease of updating
interconnects to insure compliance to the scheduled evolution of connectivity in
both the 4K and 8K era.

5. Altered the contrast ratio previously specified with the following two changes:

a. Changed the video test pattern to a 4 x 4 checkerboard to follow other
recently published documents by ANSI/InfoComm.

b. Added in a "Minimum" acceptable target contrast ratio of "at least 100:1
Intraframe and 1200:1 Sequential” plus the current "High End Theater"
recommendation of the "ideal minimum of 150:1 Intraframe and 200:1
Sequential”.

6. Included a recommendation for color uniformity.

7. Added color accuracy targets for compliance to content creation standards.

8. Included HDCP 2.2 compliance and testing to the recommendation on interconnects.
9. Eliminated the recommendation for legacy analog connectivity.

10. Under “Aspect Ratios and Masking” added “Digital Video Processing” as another
option for changing the shape of the projected image.
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Home Theater Video Design

1. Introduction

Home theater rooms are gathering spaces with one main purpose: watching
movies. These rooms can also have other uses like listening to and performing
music, entertaining, gaming, or simply lounging. Home Theater Video Design
provides the parameters for the proper design of a home theater that meets
relevant industry guidelines. Additionally, these practices ensure that a home
theater supports other multi-media uses such as music, gaming, photo viewing,
web browsing, and broadcast TV.

Whether used as a dedicated space or a multi-purpose space, a properly
executed home theater should be able to faithfully reproduce the picture and
sound content. That’s because the film director and the entire crew working
alongside the director carefully craft the content to create an emotionally
engaging story that can transport the audience to faraway lands in faraway
times. Therefore, it is important that the professionals who deliver the home
theater experience be aware of the precise set of video and audio standards by
which film content is created. The best way to ensure that an ESC’s projects are
successful and that customers are satisfied is simply adhering to movie technical
production standards.

When designing a home theater, many factors come into play. Several

are interdependent and interactive, and the design process will invariably be
iterative. Every step will need to be revisited and altered, continuing around the
circle of decision points multiple times until the work is finished. Strive for the
ideal, but some compromises — in the name of space, layout, safety, aesthetics,
and results of customer interviews — are inevitable. For example, the picture
screen and front speakers will compete for space since they need to be in the
same location. Of the several ways to deal with that issue, some yield better
overall results than others. Ultimately, the best sounding and best looking home
theater experience is the one with the most intelligent set of compromises!

2. References
2.1 Informative Reference

The following references contain provisions that, through reference in this text,
constitute informative provisions of this bulletin. At the time of publication,
the edition indicated was valid. All publications and documents are subject to
revision, and parties to agreements based on this bulletin are encouraged to
investigate the possibility of applying the most recent edition of the publication
and document indicated below.
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2.1.1 Informative Reference List

10.

11.

12.

13.

CTA/CEDIA-CEB22 Home Theater Recommended Practice: Audio Design, March
2009

CEDIA Electronic Systems Technical Reference Manual, Second Edition (2012)
CIE 1931 XYZ Color Space, International Commission on lllumination (CIE)

Digital Cinema Initiatives, LLC - Digital Cinema Systems Specification version 1.2,
March 2008

ITU-R Recommendation BT 601-6, “Studio Encoding Parameters of Digital
Television for Standard 4:3 and Wide Screen 16:9 Aspect Ratios”, November
2011

ITU-R Recommendation BT.709, “Parameter Values for the HDTV Standards for
Production and International Programme Exchange”, October 2007

Report ITU-R BT.2246.1 The Present State of Ultra-High Definition Television,
August 2012

ITU-R Recommendation BT.1886 - Reference Electro-Optical Transfer Function
for Flat Panels Displays Used in HDTV Studio Production, March 2011

ITU-R Recommendation BT.2020 — Parameter Values for Ultra-High Definition
Television Systems for Production and International Programme Exchange, June
2014

High-Bandwidth Digital Content Protection System — Mapping HDCP to HDMI
Revision 2.2, February 2013

HDMI Forum, Inc. Releases 2.0a Specification - Enables Transmission of High
Dynamic Range (HDR) Formats

Digital Cinema Initiatives, LLC - Digital Cinema Systems Specification version 1.2,
and 3D Specification updates 2015

A Case for Redundant Array of Inexpensive Disks (RAID),” David A Patterson,
Garth Gibson, and Randy H Katz, University of California, Berkley Department of
Electrical Engineering and Computer Sciences, 1988

2.2 Informative Reference Acquisition

Copyright Consumer Technology Association
Provided by IHS Markit under license with CTA

1.

CTA standards and bulletins:

TechStreet, 6300 Interfirst Drive, Ann Arbor, MI, USA 48108
Phone 800-699-9277; Fax 734-780-2046

Email techstreet.service@tr.com;

Internet http://www.techstreet.com

CEDIA standards, bulletins, and other documents:
CEDIA Headquarters

7150 Winton Drive Suite 300, Indianapolis, IN 46268
Phone 800-669-5329; Fax 317-735-4012

Email TechCouncil@cedia.org; Internet www.cedia.net
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3. Commission International De L'eclairage
(International Commission on lllumination)
CIE Central Bureau Kegelgasse 27 A-1030 Vienna, Austria
Phone +43 1714 31 87 0; Fax +43 71431 87 18
Email ciecb@cie.co.at; Internet www.cie.co.at

4. Digital Cinema Initiatives, LLC
6834 Hollywood Blvd, Suite 500, Hollywood, CA 90028
Phone 323-769-2881; Fax 323-769-2895
Internet http://www.dcimovies.com

5. ITU standards:
ITU, Sales and Marketing Division
Place des Nations, CH-1211 Geneva 20, Switzerland
Phone +41 22 730 6141; Fax +41 22 730 5194
Email sales@itu.in; Internet www.itu.int

6. Digital Content Protection LLC
C/0 Vital Technical Marketing, Inc.
3855 SW 153rd Drive, Beaverton, OR 97006
Email info@digital-cp.com; Internet www.digital-cp.com

7. HDMI Forum, Inc.
Releases 2.0a Specification, Press Release
http://www.hdmi.org/press/press release.aspx?prid=138

8. University of California
Department of Electrical Engineering and Computer Sciences
Computer Sciences Division
571 Evans Hall Berkeley, CA 94720
Phone (510) 642-3773
Internet http://www.eecs.berkeley.edu/

3. Compliance Notation

As used in this document “should” denotes a provision that is recommended but
not mandatory. “May” denotes a feature whose presence does not preclude
compliance, and implementation of which is optional. “Optional” denotes items
that may or may not be present in a compliant device. This document does not
contain any normative elements.
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