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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the 1ISO/
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

[SO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had not
received notice of (a) patent(s) which may be required to implement this document. However, implementers
are cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held
responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/foreword.html.
In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia, and hypermedia.

Alist of all parts in the ISO/IEC 23001 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Information technology — MPEG systems technologies —

Part 17:
Carriage of uncompressed video and images in ISO base
media file format

1 Scope

This document specifies how uncompressed 2D image and video data is carried in files in the family of
standards based on the ISO base media file format (ISO/IEC 14496-12). This includes but is not limited to
monochromatic data, colour data, transparency (alpha) information and depth information.

The primary goal of this document is to allow exchange of uncompressed video and image data while relying
on the information set provided by the ISO base media file format, such as timing, colour space and sample
aspect ratio to specify the interpretation and/or display of video and image data.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: 1SO base media file
format

ISO/IEC 23008-12, Information technology — High efficiency coding and media delivery in heterogeneous
environments — Part 12: Image File Format

IEEE 754-2008, IEEE Standard for Floating-Point Arithmetic

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14496-12 and the following
apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

block

consecutive bytes within the sample data containing one or more component values for one or more pixels
and possible padding

3.2
component
part of the image data representing a single channel (or dimension) of the image

Note 1 to entry: In this document, a component may describe visual information such as luminance or chroma, or
other information usually not intended for direct display such as depth or transparency.
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3.3
frame
two-dimensional rectangular array of pixels contained in the sample data

3.4
interleaving
ordering of pixel or component within the sample data

3.5
pixel
smallest element of an image, comprised of one or more components

3.6
row
horizonal line of pixels within a frame or a tile

3.7

sample data

payload of the media sample when the uncompressed frame is described by a media track, or payload of the
item when the uncompressed frame is described by an image item

Note 1 to entry: Media sample as defined in ISO/IEC 14496-12.
Note 2 to entry: Image item as defined in ISO/IEC 23008-12.

3.8
tile
two-dimensional rectangular array of pixels within a frame

39

uncompressed frame

frame for which each value of each component is coded independently from any other component value in
the same frame or any other frame

Note 1 to entry: In this document, the uncompressed term is used with some video formats applying sub-sampling
of some components for the purpose of data reduction; however, data access to each individual component for such
formats is still independent from other components or frames.

3.10
uncompressed image
single uncompressed frame stored as an image item

3.11
uncompressed video
sequence of one or more uncompressed frames

4 Uncompressed video and image formats

4.1 Overview

Uncompressed frames may be stored in ISO base media files as media samples of media tracks or as image
items using a generic uncompressed video description defined in this document.

Media tracks, media samples and image items may be further described using the various tools defined
in ISO/IEC 14496-12, such as sample group descriptions, MetaBox, metadata tracks and sample auxiliary
information. User-defined components may be used to carry per-pixel specific information, either in the
same sample or item as the described pixels or in a separate track or item.

The tools defined in ISO/IEC 14496-12 and ISO/IEC 23008-12 should be used whenever applicable, namely
to specify pixel aspect ratio, colour information, clean aperture, content light level, mirror and rotate
properties or track header matrix, etc.
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An uncompressed video media sample or item consists of one uncompressed frame. Each uncompressed
frame is organized as a set of one or more rectangular, non-overlapping and contiguous (without holes)
areas called tiles.

ISOBMF allows constructing files referring to external data. This enables building ISOBMF files describing
existing uncompressed image or video files without having to copy the media data, simplifying integration
into existing workflows.

4.2 Storage in media tracks

Uncompressed video tracks compliant to this document are tracks compliant to ISO/IEC 14496-12 that use
avisualSampleEntry With codingname equal to 'uncv', hereafter called uncompressed video sample entry.

The uncompressed video sample entry shall contain
— Onhe UncompressedFrameConfigBox;
— one ComponentDefinitionBox if the UncompressedFrameCconfigBox version is not 1.

When both UncompressedFrameConfigBox and ComponentDefinitionBox are present in the sample entry, the
ComponentDefinitionBox shall precede the UncompressedFrameConfigBox.

The compressorname field of an uncompressed video sample entry should be set to all 0 (empty string). The
depth field of an uncompressed video sample entry shall be ignored and should be set to 0, the bit depth per
component being indicated by the uncompressedFrameConfigBox.

The handler type associated with the track is usually 'vide', 'auxv' or 'pict' but derived specifications
may introduce new handler types. The width and neight fields of the sample entry documents the exact
frame dimension, in pixels of any non-subsampled component, of any sample of the video stream that is
described by this sample entry. Consequently, if the frame dimension changes within a video track, multiple
sample entries shall be used.

The payload of an uncompressed video media sample consists of one uncompressed frame.

The size in bytes of an uncompressed video media sample shall be at least the size in bytes required to store
all the components values documented by the uncompressed video configuration as defined in subclause 5.2.

NOTE The sample data can be larger than the size in bytes required to store all the components values, typically
to store information in the trailing data. How such additional bytes are handled by a file reader is out of scope of this
document.

Each uncompressed video media sample shall be marked as a sync sample. As a consequence, the
SyncSampleBox, ShadowSyncSampleBox, CompositionOffsetBox and CompositionToDecodeBox shall not be
present in the track.

Media tracks containing only non-visual components should be marked as not present in the presentation,
i.e. track in movie flag should not be set.

Media tracks containing user-defined components providing per-pixel information for pixels in another
track should use a track reference of type 'cdsc' to the track they describe.

4.3 Storage in image items

An uncompressed image compliant to this document is an image item compliant to ISO/IEC 23008-12 with
the item type 'unci'.

An uncompressed image shall be associated with:

— an UncompressedFrameConfigBox essential item property, i.e., essential shall be equal to 1 for an
UncompressedFrameConfigBox item property associated with an image item of type 'unci’;

— acComponentDefinitionBox essential item property if the UncompressedFrameConfigBox version is not 1;
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