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Foreword

SMPTE (the Society of Motion Picture and Television Engineers) is an internationally-recognized standards
developing organization. Headquartered and incorporated in the United States of America, SMPTE has
members in over 80 countries on six continents. SMPTE’s Engineering Documents, including Standards,
Recommended Practices, and Engineering Guidelines, are prepared by SMPTE’s Technology Committees.
Participation in these Committees is open to all with a bona fide interest in their work. SMPTE cooperates
closely with other standards-developing organizations, including ISO, IEC and ITU.

SMPTE Engineering Documents are drafted in accordance with the rules given in its Standards Operations
Manual.

SMPTE EG 2076-2 was prepared by Technology Committee 32NF.

Intellectual Property

At the time of publication no notice had been received by SMPTE claiming patent rights essential to the
implementation of this Engineering Document. However, attention is drawn to the possibility that some of the
elements of this document may be the subject of patent rights. SMPTE must not be held responsible for
identifying any or all such patent rights.

Introduction
This section is entirely informative and does not form an integral part of this Engineering Document.

Stereoscopic (S3D) or Multi-Camera Array imaging systems deliver two or more images to a downstream
process that can be used for stereoscopic display, light field computation or a Multi-View display.

To maintain the fidelity of S3D or Multi-Camera Array images it is critically important that the spatial and
temporal alignment of the images be maintained at all times. Loss of alignment between the images will result
in the degradation or complete destruction of the stereoscopic or Multi-Camera Array for post processing and
ultimately the viewer.

This document highlights the methods and specific issues to be aware of when dealing with S3D or Multi-

Camera Array images within a system. This document does not address audio or control systems as they
relate to S3D or Multi-Camera Array images.
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1 Scope

This Engineering Guideline provides an overview of the identification, synchronization and transport of
Stereoscopic (S3D) or Multi-Camera Array motion picture and television images over SDI transport systems.

2 Conformance Notation

This Engineering Guideline is purely informative and meant to provide tutorial information to the industry. It
does not impose Conformance Requirements and avoids the use of Conformance Notation.

Engineering Guidelines frequently provide tutorial information about a Standard or Recommended Practice
and when this is the case, the user ought to rely on the Standards and Recommended Practices referenced
for interoperability information.

3 Terms and Definitions
For the purposes of this document, the following terms and definitions apply.

3.1  lefteye
Le

Abbreviation for Left Eye.
3.2 right eye
Re
Abbreviation for Right Eye.
3.3 three dimensional
3D

Acronym for Three Dimensional. Adding depth as the third visual dimension.

3.4 stereoscopic 3D
S3D

Acronym for Stereoscopic 3D.

3.5 S3D Image Content

Stereoscopic Image content, which results in the viewing of a scene with the perception of depth to the
observer.

3.6 Stereoscopic

Relating to the use of binocular vision to create the perception of depth in an image.

3.7 Multi-Camera Array

Two or more cameras aligned to capture a single scene coincident in time for downstream light field image
processing.

3.8 Coincident in Time

With respect to dual image signals for stereoscopic television, this means that not only are the two image
signals "genlocked", but that they represent the same moments in time for the image displayed.

Dogg.flments
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3.9 Camera

As defined here for this document includes the lens and all associated equipment required to create digital
representations of moving images. The camera is generally capable of stand-alone operation.

3.10 Camera Systems

As defined here for this document, a camera system consists of all cameras and their associated equipment
to create S3D content or for computational light field image processing.

3.11 Genlock

Abbreviation of “[sync] Generator Lock.” Genlock is a technique for locking a device’s internal sync structures
(and thus image structures) to a common external reference (a “sync generator”).

3.12 Temporal Alignment

With respect to the capture mechanisms of digital motion picture and television cameras, the capture sensor
systems need to be temporally synchronized in order to maintain proper representation of motion when using
more than one sensor or device to capture S3D or Multi-Camera Array images for presentation.

4 Overview

S3D or Multi-Camera Array images must maintain their spatial and temporal alignment so that downstream
devices can process and display the content correctly to the viewer. Stereoscopic content consists of a pair of
images normally designated Left Eye (Le) and Right Eye (Re) that must remain coincident in time. Multi-
Camera Array content consists of two or more images that must remain coincident in time.

This document is mostly centered around Live Event systems where real-time processing and transmission
are a basic requirement for the system. (i.e. Broadcast) Non real-time workflows, such as file based
processes, are mentioned briefly but are not extensively covered here. If proper identification of frames is
maintained for file-based systems, then there are fewer opportunities for synchronization issues to occur.

Below for reference is an example figure showing the key components of a Live Event system. This is a

general example and does not show a complete system nor does it attempt to show each process that could
be used. Instead it attempts to illustrate the key processes where synchronization can be affected.
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