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Foreword

ISO (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 1ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23000-8 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 23000 consists of the following parts, under the general title Information technology — Multimedia
application format (MPEG-A):

— Part 1: Purpose for multimedia application formats

— Part 2: MPEG music player application format

— Part 3: MPEG photo player application format

— Part 4: Musical slide show application format

— Part 5: Media streaming application format

— Part 6: Professional archival application format

— Part 7: Open access application format

— Part 8: Portable video application format

— Part 9: Digital Multimedia Broadcasting application format
— Part 10: Video surveillance application format

— Part 11: Stereoscopic video application format
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Introduction

The way people consume video content has evolved over the years from simply watching what is shown in
television broadcasts and disc media (e.g. DVD) to consuming both commercial and non-commercial content
over the network through file downloads and streaming services. New types of consumer electronic devices
that are capable of decoding such files and data bitstreams are readily available today. With better processing
power, bigger storage, and longer battery life, many of the portable multimedia players that we see in the
market are capable of supporting various video and audio codecs, as well as file formats.

The portable video application format is designed for a mid-resolution video playback application in such
portable devices. The file format is structured to contain audio and video data, and a scene description. The
scene description contains data for graphics, animation, text, and temporal layout, and the data is rendered or
generated as the user interface (e.g. a menu screen). Therefore, a single file may contain multiple video
contents such as bonus tracks (e.g. “making-of” movie clips) and audio tracks for different languages, and a
user can control them by using the menu.

With such capabilities, the portable video application format allows users to consume or create video contents
that provide a richer multimedia experience.
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INTERNATIONAL STANDARD ISO/IEC 23000-8:2008(E)

Information technology — Multimedia application format
(MPEG-A) —

Part 8:
Portable video application format

1 Scope

This part of ISO/IEC 23000 specifies a file format designed for mid-resolution “DVD-style” video applications.
The file format provides the overall structure for storing video contents, images, metadata, and user interface
in a single file.

2 Normative references

The following referenced documents are indispensable for the application 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 14496-12:2005, Information technology — Coding of audio-visual objects — Part 12: ISO base media
file format

ISO/IEC 14496-14:2003, Information technology — Coding of audio-visual objects — Part 14: MP4 file format

ISO/IEC 14496-20:2006, Information technology — Coding of audio-visual objects — Part 20: Lightweight
Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

ISO/IEC 15938-5:2003, Information technology — Multimedia content description interface — Part 5:
Multimedia description schemes

3GPP TS 26.245, Transparent end-to-end Packet switched Streaming Service (PSS); Timed text format,
V6.1.0, December, 2004

3 Terms and definitions

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

31
menu scene description
LASeR scene description for composing a menu scene

Documents

Document Sharing Hub
© ISO/IEC 2008 — All rights reserved 1

Full document details: ISO IEC 23000-8-2008


http://www.avadocuments.com/doc/iso-iec-23000-8-2008
http://www.avadocuments.com/doc/iso-iec-23000-8-2008

ISO/IEC 23000-8:2008(E)

4 Overview of MPEG Standards

41 MPEG-4 Advanced Video Coding

ISO/IEC 14496-10 Advanced Video Coding (AVC) is a digital video codec designed to achieve very high data
compression. The standard was written by the Joint Video Team (JVT) which is a collaborative partnership
between the ITU-T Video Coding Expert Group (VCEG) and the Motion Picture Experts Group (MPEG). ITU-T
Rec. H.264 and ISO/IEC 14496-10 (MPEG-4 Part 10) are technically identical. The H.264/AVC project was
intended to create a standard that would provide good video quality at substantially lower bit rates than the
previous standards (i.e. relative to MPEG-2, H.263, or MPEG-4 Part 2).

4.2 MPEG-4 High Efficiency Advanced Audio Coding (HE-AAC)

ISO/IEC 14496-3 High Efficiency Advanced Audio Coding (HE-AAC) is a lossy digital audio compression
scheme developed by MPEG. HE-AAC combines the following technologies:

B Advanced Audio Coding (AAC)
B Spectral Band Replication (SBR)
B Parametric Stereo (PS) — only in version 2
HE-AAC is known for improved compression that provides higher quality and resolution audio (e.g. sampling

rates up to 96 kHz) with smaller file size, as well as the support for multichannel audio providing up to 48 full
frequency channels. HE-AAC also provides improved decoding efficiency in terms of processing power.

4.3 MPEG-4 Bit Sliced Arithmetic Coding (BSAC)

ISO/IEC 14496-3 Bit Sliced Arithmetic Coding (BSAC) is a standard for scalable audio coding. BSAC uses an
alternative noiseless coding to AAC, and all other AAC-based processing remains unchanged.

4.4 |1SO Base Media File Format

The ISO Base Media File Format is designed to contain timed media information for a presentation in a
flexible, extensible format that facilitates interchange, management, editing, and presentation of the media.
The ISO Base Media File Format is a base format for media file formats. In particular, the MPEG-4 file format
derives from this base file format.

ISO file

Movie data : Media data
...other boxes | trak (video) 1]

Interleaved, time-ordered, video
trak (audio) =~ and audio frames

Figure 1 — Example of a simple ISO file used for interchange, containing two streams

The file structure is object-oriented as shown in Figure 1, which means that a file can be decomposed into
constituent objects very simply, and the structure of the objects inferred directly from their type. The file format
is designed to be independent of any particular network protocol while enabling efficient support for them in

general.
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4.5 The ISO Base Media and MPEG-4 File Formats

ISO/IEC 14496-12:2005, and ISO/IEC 14496-14:2003 together specify the MPEG-4 File Format. This
supports storage of compressed audio data (e.g. MP3onMP4) in tracks. It also provides support for metadata
in the form of ‘meta’ boxes at the File, Movie and Track level. This allows support for static (un-timed) meta-
data. Figure 2 schematically illustrates the location of these un-timed MPEG-7 Metadata boxes.

Movie Trak meta

meta Mdat
meta

Trak

meta

Figure 2 — Support of Static un-timed Metadata in ISO/MP4 Files

4.6 MPEG-7 Multimedia Description Scheme

ISO/IEC 15938-5:2003 Multimedia description scheme (MDS) specifies all non-Visual and non-Audio specific
metadata (e.g. Artist, Title, Date) in the MPEG-7 standard. As such it is able to represent all of the information
found in the popular ID3V1 metadata specification system.

4.7 MPEG-4 LASeR

ISO/IEC 14496-20 Lightweight application scene representation (LASeR) is a scene description format that
specifies various aspects of 2D scene representation and updates of scenes as a part of rich media content. A
scene description is composed of graphics, animation, text, and spatial and temporal layout.

A scene description specifies the following areas of a presentation:

W Spatial layout of the visual elements

B Temporal organization of the media elements (e.g. synchronization)
B Interactivity (e.g. mouse clicks, key inputs)
[ ]

Change of scenes (e.g. animation effects)

LASeR is designed to be suitable for lightweight embedded devices such as mobile phones and portable
multimedia players (PMPs).

5 Using the Portable video application format

5.1 General

This clause provides necessary information for creating and playing a Portable video application format file.

5.2 File Contents

A Portable video application format file is comprised of:
B Video and audio data

B Menu scene description
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B Metadata
B [Image data

B Text data

The file format for the Portable video application format is based on the MPEG-4 file format. Hence, it is
possible to store multiple video, audio, and text data. The “menu” scene description provides the necessary
interface between the user and the media data contained inside the file. A normative Portable video file shall
contain video, audio, and a LASeR scene description for composing a menu. Metadata and text are optional.
Figure 3 shows how the above data items are converted and stored in a Portable video file.

A Portable video creator is responsible for structuring the file in an MP4 file format, and storing user-created
contents (e.g. home videos) as separate video and audio tracks. The user interface (menu) is converted and
stored as a LASeR scene description. Metadata is stored in the form of an MPEG-7 metadata. The file format
also allows text data, such as movie subtitles, to be contained inside the file. However, both metadata and text
data are optional features in the creation process.

A detailed description of the file structure is provided in 5.4.

PV Creator PV file (MP4)
-
i Create MP4 file structure
1
v
» Video data
AV data files # Create multimedia tracks
» Audio data
Text data > Create text track > Text data
c : . LASeR
—P} i Scene description
Store metadata
Metadat » u MPEG 7
Metadata

y

Store image data

A 4

Image data

+ JPEG image

Figure 3 — Example of a Portable video creator system architecture
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5.3 Playback

5.3.1 Portable video application format playback

For normal playback, the LASeR scene description responsible for the user interface is first extracted from the
file, and displayed on screen as a menu. By using the menu options, a user is able to determine the contents
of the file, and decide what he or she wants to watch. Figure 4 shows the basic system architecture for a
Portable video player.

PV file {MP4) PV Player
___________________ .
Video data » i
1
AV decoder i # Displays video
Audio data » |
' '
___________________ =
Text data ‘:i Text decoder i— Displays text
4
___________________ :
LASeR o i ol 1
Scene description #» LASeR decoder i # Displays menu {Ul)
MPEG 7
Metadata
JPEG image =J: JPEG decoder i— Displays image
S

Figure 4 — Example of a Portable video player system architecture
A typical playback operation consists of:

B Extracting the LASeR scene description and displaying it on screen as a menu for user
interface

B Extracting the audio and video data for playback on an AV decoder based on user
commands

Metadata and text data are optional features, therefore, the player is not responsible for decoding these data.
The players that are not capable of supporting such features shall simply ingnore these data types, if they
exist in the file.
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