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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

establish
technica
and non
technolo

Internati
The mai
Standarg

an Intern

Attention
rights. IS

ISO/IEC

Subcomimittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC
applicati

—  Part
—  Part
—  Part

—  Part

led by the respective organization to deal with particular fields of technical aclivity. ISO and JE[C
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
h task of the joint technical committee is to prepare International Standards. |Praft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication as

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all such-patent rights.

23000-4 was prepared by Joint Technical Committee ISONEC JTC 1, Information technology

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

1: Purpose for multimedia application formats
2: MPEG music player application format
3: MPEG photo player application/ormat

4: Musical slide show application format

© ISO/IEC 2008 — All rights reserved
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Introduction

ISO/IEC 23000 (also known as “MPEG-A") is an MPEG standard that supports a fast track to standa

rdization

by selecting readily tested and verified tools taken from the MPEG body of standards and combining them to
form a MAF (Multimedia Application Format). If a needed piece of technology is not provided within the
PEG, Then additional technologies originating from other organizations can be included by reference in order

tp facilitate the envisioned application format.

he existing music player application format (ISO/IEC 23000-2) was designed as a format for.enhanced MP3

layers. It contains MP3 audio data, MPEG-7 metadata and an optional JPEG still image for cover
hoto player application format (ISO/IEC 23000-3) is a format for digital photo library-applications. It
JPEG still images and associated MPEG-7 metadata.

he Musical slide show application format (ISO/IEC 23000-4) is a richer multimedia format that builg
the music player and the photo player application format. This format suppefts the use of MP3 a
long with multiple JPEG images in the form of a slide show presentation, and it is designed to ren
text data for annotations or lyrics. The format also features animation effects for image transit
ynchronization of media data.

n

art. The
contains

s on top
dio data
er timed
ons and
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INTERNATIONAL STANDARD ISO/IEC 23000-4:2008(E)
Information technology — Multimedia application format
(MPEG-A) —

Part 4:

Musical slide show application format

1 Scope

This part of ISO/IEC 23000 specifies a file format for multimedia applications thatfeature MP3 audio jplayback
gnd image slide show presentation. This part of ISO/IEC 23000 also defines other technical featureq such as
timed text (e.g. song lyrics) and animation (image transition effect).

4 Normative references

Tilhe following referenced documents are indispensable sfor the application of this document. Fpr dated
references, only the edition cited applies. For undatéd-references, the latest edition of the rgferenced
document (including any amendments) applies.

IBO/IEC 14496-3:2005, Information technology —-Coding of audio-visual objects — Part 3: Audio

IBO/IEC 14496-12:2005, Information technelogy — Coding of audio-visual objects — Part 12: ISO base media
file format

IBO/IEC 14496-14:2003, Information technology — Coding of audio-visual objects — Part 14: MP4 file format
IBO/IEC 14496-20:2006, Information technology — Coding of audio-visual objects — Part 20: Lightweight
Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

IBO/IEC 15938-2, Information technology — Multimedia content description interface — Part 2: Description
definition language

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

IBO/IEC~15938-10, Information technology — Multimedia content description interface — Part 10:| Schema

a

efinition

ISO/IEC 21000-17, Information technology — Multimedia framework (MPEG-21) — Part 17: Fragment
identification of MPEG resources

3GPP TS 26.245, Transparent end-to-end Packet switched Streaming Service (PSS); Timed text format.
Version 6.1.0, 2005-01-06

3 Terms and definitions

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

© ISO/IEC 2008 — All rights reserved
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31 S

lide show track

video track consisting of timed JPEG images

3.2 A

nimation effect

simple image filtering effects applied on image transitions

4 Ovérview of MPEG Standards for Musical slide show application format
41 MPEG-1 Layer 3

ISO/IEC 11172-3:1993 specifies MPEG-1 Audio [1]. From that specification, MPEG-1 Layer 3 (er MP3) is on

of the m

performgnce and its simplicity of implementation. The vast majority of compressed musicyarchives use MP
encoding.

One aspgct of the simplicity of Layer 3 is that it specifies a self-synchronizing transport, making it amenable {
both stofage in a computer file and transmission over a channel without byte-framing. In the context

D

ost widely deployed MPEG audio standards ever. lts wide appeal is due to both its good’compressiol

w 35

S0

transmisgion channels, Layer 3 can operate over a constant-rate isochronous™ link, and has constant-ra

headers

as does Layer 1 and 2). However Layer 3 is an instantaneously-variable-rate coder, which adapts

the conslant-rate channel by using a “bit buffer” and “back pointers.” Each of the headers signals the start ¢f

another
audio si

specifically the curved arrow pointing to main_data_begin). We note that this is in contrast to the MPEG-
view of data stream segmentation, in which one access unit contains all information necessary to decode on
segment|of audio.

block of audio signal, however due to the Layer 3 syntax, the data associated with that next block
gnal may be in a prior segment of the bit stream, pointed*to by the back pointer (see Figure

D =S,

> header > header > header > header
frame 1 frame 2 frame 3 frame 4
— (=]} far ] T
= o o =]
= )= £ i
(L a oo oo
3 o 3 R

main_data- begin 1 main_data_begin 2 | main_data_begin 3 main_data_begin 4

main info 1 main info 2 main info 3 main info 4

Figure 1 — Layer 3 bit stream organization

4.2 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
derives fi

Base Media File Format is a base format for media file formats. In particular, the MPEG-4 file format
rom this base file format.

© ISO/IEC 2008 — All rights reserved
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ISO file

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

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

Figure 2 — Example of a simple ISO file used for interchange, containing two streams

—

he file structure is object-oriented as shown in Figure 2 which means that a filercan be decompgsed into
onstituent objects very simply, and the structure of the objects inferred directly from.their type. The fjle format
$ designed to be independent of any particular network protocol while enabling jefficient support fof them in
deneral.

e

4.3 The ISO Base Media and MPEG-4 File Formats

BO/IEC  14496-12:2005, and ISO/IEC 14496-14:2003 tegether specify the MPEG-4 File Formpat. This
supports storage of compressed audio data in tracks. {t.also provides support for metadata in thg¢ form of
‘neta’ boxes at the file-, movie- and track-level. This allows support for static (un-timed) metadata.|Figure 3
schematically illustrates the location of these un-timed MPEG-7 metadata boxes.

Movie Trak meta

meta Mdat
meta

Trak
meta

Figure 3 — Support of static un-timed metadata in ISO/MP4 files

44 MPEG-4 “MPEG-1/2 Audio in MPEG-4”

IBOHEC 14496-3:2005 MPEG-4 Audio, Section 9 “MPEG-1/2 Audio in MPEG-4" specifies a m

such that it follows the header. This typically results in new segments that are no longer of constant length, but
that is perfectly in accordance with the definition of MPEG-4 Access Units. See example in Figure 4.

© ISO/IEC 2008 — All rights reserved 3
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Layer 3 bitstream

|'— laer 3 frame —'|

{constart length)

Access units consisting of mp3_channel_elements

|‘— - rp3_chan nel_element4'|

4.5 MPEG-4 LASeR

ISO/IEC

format that specifies various aspects of 2D scene representation and. updates of scenes as a part of ric
media cqntent. A scene description is composed of graphics, animation, text, and spatial and temporal layout

A scene

LASeR i

46 Mi

ISO/IEC

metadata (e.g. Artist(Title, Date) in the MPEG-7 standard. As such it is able to represent all of the informatio

found in

739588

(variable |ength) H: Header, SI: Side infO, MD: Main data

Figure 4 — Converting an MPEG-1/2 Layer 3 bitstream into mp3_channel_elements

14496-20:2006, the Lightweight Application Scene Representation (LASeR), is a scene descriptig

5 D

description specifies the following areas of a presentation:

B Spatial layout of the visual elements

B Temporal organization of the mediaelements (e.g. synchronization)
B Interactivity (e.g. mouse clicks, key inputs)

B Change of scenes (e.g.-animation effects)

5 designed to be suitable for lightweight embedded devices such as mobile phones.

PEG-7 Multimedia Description Scheme

15938-5:2003/Multimedia description scheme (MDS) specifies all non-Visual and non-Audio specif

> O

he popular'ID3V1 [2] metadata specification system.

5 File

5.1 Gen

o Musicatstide-st tcationf |

eral

This clause provides necessary information for creating and playing a Musical slide show application format

file.

5.2 Components of Musical slide show application format

Creating

a Musical slide show application format file involves formatting different types of media data, and

storing them into an MPEG-4 file format.

© ISO/IEC 2008 — All rights reserved
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A Musical slide show application format file consists of:
B MP3 audio
B JPEG images
B Timed text (e.g. lyrics, if any)

B LASeR scene description for animation effects (if any)

2008(E)

Fligure 5 shows an example of Musical slide show application format creator system architecture. dR
JPEG images, and text data are formatted as individual MP4 media tracks. Descriptions for-the 2
gffects are stored as LASeR scene description in XML format.

MSS MAF Creator MSS MAF file (MP4)

|mmmmmmmmmmmmmTemmmmmmmoooog
MP3 audio > i >  MP3 audio
i
JPEG images *  Create multimedia tracks : *  JPEG images
] )
o i i i [ }
| Lyrics {—_"‘i : > Timed text !
L i P ;______________' (I !
IR 1 A\ 2 1 | LASeR 1
i Animation effects i——r{ Store metadata L ! i
]

Figure 5 — Example of Musical slide show application format creator system architectu

8.3 File format

—

he file structure for the Musical slide show application format is based on the MPEG-4 file fo
xample of a file structure eontaining a single MP3 audio track, a timed text track, and a slide show
-number of images js 'shown in Figure 6.

=2 D

P3 audio,
nimation

e

rmat. An
track for
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—
ftyp | mooy mdat
meta trak {audio] - normative MP3onMP4
ilocfiinf mdia
Bt Y
MP3
Rem _J0 =17 meta
Rewt_name = <ol v to mp 3> -
cortewt Hpe = ardio/mp3
JBFG T
Rom_iD =2
Rewt_name = <of. i to jpeg1r . - JPEGs
comtent_type = anagefoag trak islide show] - normative
mdia
coniains “sthi” box Fadl
JPEG M ™ 1 2 N
Rope_JD =M+T
Romt_name = <ol i to jpog W meta
cortert_type = imagejpeq
Text
Rerr_JD =MN+2
Rext_name = ol uH to text>
comtemt_hpe = text trak (text) - optional IGPP-TS 26.245
4 mdia
S
XML forlL ASeR
meta
*Mote
N = no. of PEG images

Figure 6 — Example of Musical slide show application format file structure with animation

The normative file structure consists of three boxes at théfile level:
B File Type Box

®  Movie Box

B Media Data Box

File Typg Box (‘ftyp’):

The “ftyp| box defines the type of the file format that the file structure complies to. For the file type box (‘ftyp’
the majof-brand is ‘mp42..

The brarld that identifies the Musical slide show application format file format is:

B\ ‘mss?1’

The brapdZ’mss1’ is used as a compatible brand for the MSS application format file format. A detailed
description of the two modes is provided in subclause 5.4.

Movie Box (‘mooV’):

The ‘moov’ box contains three types of tracks (slide show, audio, text) and a metadata box:
B Normative Slide show Track Box (A ‘trak’ box for timed JPEG images)
B Normative Audio Track Box (MP3 audio)

B Optional Text Track Box (Timed text)

6 © ISO/IEC 2008 — All rights reserved
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B Optional Metadata Box (Media resource information and LASeR scene description)

2008(E)

The ‘trak’ boxes contain temporal and spatial information of the media data (JPEG images, MP3 audio, timed
text). For the Musical slide show application format, all the images that are used in the slide show presentation
are arranged in a single track.

A Musical slide show player shall support application formats with the following number of tracks:

B Single slide show track (normative)

I

o O

B Single audio track (normative)
B Single text track (optional)
he track handler types for the above tracks are:
B ‘vide’ for the slide show track
B ‘soun’ for the audio track
B ‘text’ for the text track
detailed description of the “Slide show” track is provided in subclause 6.2.

he movie level metadata box (‘meta’) contains the item information box (‘iinf’) and the item locati
ox. For each media data, an item ID is assigned, and thé.physical location and size of the media

—

A

F

ontained in the item location box. The item name and thecontent type information are contained in
formation box.

he ‘xml’ box that is located in the movie level.fmeta’ box contains the LASeR scripts responsibl

nimation effects, and since it exists as a single.*file,” the meta handler-type is ‘Isr1’ for the ‘meta’ box.

edia Data Box (‘mdat’):

he “mdat” box contains the actual media data bytes.

5.4 Playback

or the Musical slide,show application format, there are two possible rendering modes:
B~ Basic mode
B Enhanced mode

of-the “Basic” mode, the timed text and slide show of JPEG images shall be rendered using the sam

bn (‘iloc’)
data are
the item

e for the

ple table

(

C

thtbox—mthefiteformat—mthe—“Entancedmuode, tASeR scene descriptiom—stattbeTespor
oordinating the overall presentation (slide show, animation effects, and timed text).

The operational flow for both Basic and Enhanced mode is shown in Figure 7.

© ISO/IEC 2008 — All rights reserved
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‘timed text’

‘slide show' without animation Basic mode

Start TP3' W

Enhanced mode

LASeR scene
description?

LASeR handling
capability?

'LASeR scene description’
(slide show +animation + timed text)

Figure 7 — Basic and Enhanced mode operational flow diagram

5.4.1 Basic mode

In the “Bpsic” mode, MP3, JPEG images and timed text (3GPP TS:26.245) are rendered concurrently by on
using thg information (timing, sample size, sample offset) obtainedfrom the ‘stbl’ boxes. Therefore, when th
file is loaded, the ‘mooVv’ box is parsed first, then, the tracks areread. For each track, the ‘stbl’ box is parsed

order to gain access to the spatial and temporal information*regarding the sample data.

O <

>

AJ

Players that are not capable of handling LASeR scene‘description may ignore the ‘meta’ box where LASe
scene dgscription (‘xml’ box) is placed.

In this mpde, the JPEG images are rendered based on the timing information in the ‘stbl’ box.

5.4.2 Hnhanced mode

[72]

In the “Ephanced” mode, animation effects (described in subclause 6.3) shall be applied to the JPEG image
in the sligle show presentation.
The LASeR script is responsible for rendering the JPEG images and the timed text data (using the ‘text’
element) Therefore, thé part that describes the timing information (i.e subclause 6.2) regarding the JPEG
images i ignored. Fordhe “Enhanced” mode, the timeline of the slide show presentation is fully dependent on
how the |LASeR scené description is formed. The MP3 is played in the same way as in the “Basic” mode.

[

However, the sample table box of the slide show track shall contain timing information in case the player do€g
not suppprtLASeR decoding capability.

6 Technical features of Musical Slide Show application format

6.1 General

The following section describes the technical details that are featured in Musical slide show application format.

8 © ISO/IEC 2008 — All rights reserved
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6.2 Synchronization of Media

Synchronization of the media data is primarily achieved with the use of the sample table box (‘stbl’). The

S

ample table contains all the time and data indices of the media samples in a track. For the slide show track,

each JPEG image is considered to be a sample. Therefore, the timing information (slide show duration), and
the physical sizes and locations of the images regarding the slide show presentation are stored inside the
‘stbl’ box. Specifically, the following sub-boxes are used:

B ‘stts’ (Decoding Time to Sample Box)

—

q

[/ |

$tsz’ box and the ‘stco’ box respectively.

B ‘stsz’ (Sample Size Box) Q(b
Q

B ‘stco’ (Chunk Offset Box) ‘],

he slide show duration is stored in the ‘stts’ box, and the image size and the image Io@fn are stored in the

N

igure 8 shows an example of allocating JPEG samples and referring them fron@ sample table bo.

Fi@r 8 — Allocating several JPEGs as a collection of samples

his allocating me is also applied for the text track, where each line of text can be considefed as a
ample, consisti a collection of strings.

order for Qﬁmeline of the text track to be aligned with the slide show track, the timing informatipn in the

epen on the timeline of the slide show track.

‘gtts’ box§@ he slide show track should act as the “clock.” In other words, the text track shoulq be fully

igf@e 9 shows an example of a synchronized Musical slide show application format presentation.

© ISO/IEC 2008 — All rights reserved 9
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Image
Samples

Images .

: . 0sec
Time stamps

Text
Time sta

Text
Samplg

6.3 Ar

The anin
image sl

L
|
A
MPS « Q sec

)\
Synchron_ized Synchronized text Synchronized text Synchronized t ‘i .
text (Lyric 1) (Lyric 2) (Lyric 3) (Lyric 4)Q
~

Figure 9 — Example of a synchronized MSS application format presentation

12 sec

S

imation

hation effects for the Musical slide show application format)fecus on creating a more entertainin
de show presentation. Figure 10 shows an example ofian"animation effect that combines imag

D Q

transfor

It is impd

for image¢ transitions during the slidé show presentation, and they shall be comprised of simple image filtering

effects. |
informati

6.3.1 B

Table 1
transitior

ation and opacity control.

i

Figure 10 — Example of animation

[oX

rtant to note that the effects featured in the Musical slide show application format shall only be use]

h addition, the timing information within LASeR can independently be defined regardless of the timing
bn in the sample table(box.

asic transition-effects

Ehows the-functionalities and the description elements (LASeR) that shall be supported for the basic
effects:

Table 1 — List of basic transition effects

Effects Functionalities Description elements | Semantics
Defined in subclause 6.8.15 of
Grouping Effect grouping g ISO/IEC 14496-20:2006
Defined in subclause 6.8.16 of
Image referencing Image dimension image ISO/IEC 14496-20:2006
Referencing image
Defined in subclause 6.8.4 of
Opacity control Fade-in / Fade-out animate ISO/IEC 14496-20:2006
Geometrical Defined in subclause 6.8.7 of
transformation Translation animate Transform ISO/IEC 14496-20:2006
10 © ISO/IEC 2008 — All rights reserved
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Scale

Rotation

Skew

Object motion on a

Defined in subclause 6.8.6 of

Object motion predefined path animateMotion ISO/IEC 14496-20:2006
Defined in subclause 6.8.5 of
Color change Changes object color | animateColor ISO/IEC 14496-20:2006
Sets the value of an Defined in subclause 6.8.28 of
Attribute control attribute set ISO/IEC 14496-20:2006
Defined in subclause 6.8.22 of
Shapes & Motion path path ISO/IEC 14496-20:ZOOGT
Defined in subclause 6.1.26 of
Basic shapes rect ISO/IEC 14496-20:2006
Defined in subclause 6.8.9 of
circle ISO/IEC 14496-20:20061
Defined’in"subclause 6.8.13 of
ellipse ISO/IEC 14496-20:20061
Defined in subclause 6.8.17 of
line ISO/IEC 14496-20:20061
Defined in subclause 6.8.24 of
polyline ISO/IEC 14496-20:20061
Defined in subclause 6.8.23 of
polygon ISO/IEC 14496-20:2006

N

ZCCD(_

(o =

.3.2 Using LASeR in a textual format (XML)

sing LASeR in a textual format provides an easy-'way to create and edit descriptions for the g
ffects, since the input data can simply be typed'in, and the data itself can be more intuitive in
nderstanding the functionalities. Therefore, textual format shall be the normative way of using LASe
usical slide show application format, a reduced set (Table 1) of scene description elements for ani
sed in local playback settings. Therefare, the data size or the decoding speed may not be an issue
f parsing or decoding the data. Figure{11 shows a possible model for a LASeR renderer.

6.4 < Timed text

LASeR Renderer
LASeR R SVG . SVG |
XML "I Extractor | i Viewer |

Figure 11 — LASeR renderer model for Musical slide show application format

Rendered
Scene

[fmed text s intended 1o be used for applications (€.g. ‘Karaoke —and fanguage study matertats)that require
extensive use of textual presentation. In the Musical slide show application format, there are two possible

ways to render timed text.

For players that are not capable of handling LASeR scene description (Basic mode) or contents that only

require minimum use of textual presentation, 3GPP TS 26.245 timed text format is used.

3GPP TS 26.245 timed text data consists of:

B Text samples

© ISO/IEC 2008 — All rights reserved
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B Sample descriptions

A text sample consists of one text string and text modifiers (optional). Sample descriptions and text modifiers
are parameters that determine how the text string is to be displayed.

Sample descriptions provide global information such as font, position, background color about a text sample
or samples, where as text modifiers provide information about a text string when it is displayed.

For the Musical slide show application format, there are four types of text modifiers (optional):

B ‘styl’ (for text style)

B ‘hlit’ (for highlighted text)

B ‘krok’ (for Karaoke, closed captioning and dynamic highlighting)

B ‘bink’ (for blinking text)

For detajled sample description and text modifier syntax, refer to 3GPP TS 26.245 spécification.

Figure 12 shows the structural interpretation of text sample.

‘trak’ ‘mdat’
‘mdia’
IGPPTS 26.245
Sample Table Box ('sthl’) 0 T G 1 2 N
/ i

i~ —

Sample description
- Text sample

Timing information -~ o

‘ Text string | Text modifiers ‘

Figure-142 — Structural interpretation of text sample

The players that are capable-of handling LASeR scene description (Enhanced mode), the ‘text’ element in
LASeR i$ used for timed téxt functionality.

The supported functionalities (optional) of timed text are:

B <-Characters and glyphs support

B Font Support

m  Color Support

Text rendering position and composition

Highlighting, closed captioning and “karaoke”

12 © ISO/IEC 2008 — All rights reserved
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6.5 Metadata

For the Musical slide show application format, metadata provides simple background information, such as
creation date, artist/creator information, and title of a photo series or a song.

The two types of normative metadata (textual XML) included in the Musical slide show application format are:

B Collection and item level metadata for the slide show track (Collection-level metadata are
for allowing users to define groups/categories/sets of photos and to store metadata relating
to those groups, independently of the ordering of the slide-show:; Item-level metadata are for
enabling content-based search of slides)

B Metadata for the audio track

he current MSS application format file structure allows the metadata to be stored inside the medija tracks.
igure 13 shows the locations of the metadata in the Musical slide show application farmat file structure.

)
ftyp | moov / mdat

T

meta trak {audio) - normative MP3onMP4
iloc/iinf mdia
Bt B
MP3
iem_m:f ot to o3 meta
e _tame = <ol i o mp 3 ﬁa
content_type = audioinp3 XM{— Q G-7
JPEG 1
fem _iD=2
Rew_pame = <rel. ui to jpeg 1> " - JPEGs
contart_type = imagefpog trak slide show) - hormative
mdia
contains “sthi” box Fs].
JPEG N ™ 1 2 N
fem _ID =N+T
Rom_pame = <ol i to jpeg N meta
comtent_type = imagefpog X for MPEG-F
Text
Aom _ID =N+2
fem_pante = el i to text>
content_type =text trak (text) - optional IGPP TS5 26.245
4 mdia
Bl N
XML for L0 SeR
meta

Hiote

N = no. of PEG images

Figure 13 — Locations of metadata in the MSS application format file structure

Tlhe metadata handler type is ‘mp7t’ for both slideshow and audio tracks.

6.5:) Metadata for the slide show track

For the Musical slide show application format, images are structurally arranged in a single track, therefore,
both collection and item level metadata are contained inside the slide show track as single XML data.

For the collection and item level (metadata for individual photos) descriptive metadata, MPEG-7
ContentCollection and Image DS are used, respectively (aligned with the Photo player application format). In
order to combine the two metadata, the Image DS for the item-level metadata shall be contained under the
Content element in the ContentCollection DS for the collection-level metadata. Every photo in the file shall
have a corresponding Content element in the root collection. This means there shall be as many Content
elements in the root collection as there are photos.

© ISO/IEC 2008 — All rights reserved 13
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In the item-level metadata, MediaLocator DS is used for associating the metadata pertaining to the individual
image with its resource data within the file, identified by its item_ID. In the collection level, images can be
referenced using the ContentRef element. The ContentRef element shall only exist in sub-collections.

Tables 2 and 4 summarize the semantics of available tools. The normative specification of all semantics is
given in ISO/IEC 15938-2 and ISO/IEC 15938-5:2003.

The slide show track schema is defined with respect to the MPEG-7 Version 2 schema as specified in
ISO/IEC 15938-10. The namespace of the Version 2 schema providing a basis for the slide show track
schema is “urn:impeg:mpeg7:schema:2004”. Tables 3 and 5 list the ISO/IEC 15938 description tools (global

elementy, global attributes, attribute groups, complexTypes and simpleTypes) selected to be included anda

further

interpretation of the Table is as follows:

onstraints imposed on these description tools for the slide show track metadata schemat
"element/attribute/attributeGroup excluded" — this MPEG-7 metadata shall not be_instantiated i
the slide show track metadata

N xsi:type="[TypeName]" — the element shall have this attribute, when instantiated in the slid
show track metadata. Therefore, it shall only be instantiated with type [FypeName])

[ ] minOccurs="n" — no fewer than n occurrences of the element shall.be instantiated in the slid
show track metadata

[ | maxOccurs="m" — no more than m occurrences of the element shall be instantiated in the slid
show track metadata

Where rlo constraint is listed, the metadata elements/attributesyshall be instantiated in accordance wi

ISO/IEC|15938-10.

Table 2 — Semantics for the slide show:track metadata (Collection-level)
Tag Name Semantics
DescriptipnMetadata/ Optional The author of the collection definition. The term “Author”
Creator (registered in RoleCS) shall be used as his/her role.
DescriptipnMetadata/ Optional The time stamp when the collection definition was created.
Creation[lime
DescriptipnMetadata/ Mandatory The time stamp of the most recent change to the collection
LastUpdate definition.
ContentCollection/ Optional The name of (i.e., title for) the collection.
name (aftribute)
ContentCollection/ Mandatory A title of (all) the photos in the collection. Note that this is
Creation|nformation/ not the title of the collection itself, which is expressed by
Creation ContentCollection/name above.
Title
ContentCollectiont Optional A representative thumbnail picture for the collection. The
Creation|nformation/ image coding format for thumbnails shall be either JPEG or|
Creation one of the uncompressed formats supported by Exif headers
TitleMedlal — that is Baseline TIFF Rev 6 0 RGR Full Color and TIFF|
TitlelImage Rev. 6.0 Extension YCbCr Image.
ContentCollection/ Mandatory Describing the format of the thumbnail image data. This shall
CreationInformation/ be one of the MIME types "image/jpeg" or "imagel/tiff".
Creation/ (if InlineMedia is
TitleMedia/ present)
TitlelImage/
InlineMedia/
type (Attribute)
ContentCollection/ Optional Describing a person or organization who relates to the
CreationInformation/ creation process of the images in the collection, such as
Creation/ photographer, publisher and so on. Their roles should be

14
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Creator described using RoleCS. A variety of methods can be used
to identify the Creators, including electronic address
elements such as url or email.

If the Role is set to “Actor”, this field shall describe the
identity of persons who appear in the images in the
collection.

ContentCollection/ Optional The time (or period in time) when the photos in the collection

CreationInformation/ were captured. The creation time of photos in any sub-

Creation/ collections should be included within the time period for the

Date current collection.

GontentCollection/ Optional The location where the photos in the collectioh were

(reationinformation/ captured.

(reation/

Location

GontentCollection/ Optional Summary text about the collection.

TlextAnnotation/

HreeTextAnnotation

GontentCollection/ Optional Any keywords of the collection.

TlextAnnotation/

HeywordAnnotation

GontentCollection/ Mandatory Includes item level metadata.

Gontent

GontentCollection/ Mandatory The photos which afée included in the collection. “idref” shall

GontentRef be employed to-feference a Content element within the root
collection.

ContentCollection/ Optional The sub-collections. Note that the root collection shall

GontentCollection include ¢all of the photos in the file. Hierprchical
representation of collections is allowed.

Table 3 — Collection-level MPEG-7 metadata (normative)

Global Elements

v
Name &

Constraint

DescriptionMetadataType

Mpeg7 DescriptionUnit xsi:type="ContentCollection['ype"
Description element excluded
Complex Types (")k Element/Attribute Name Constraint
Mpeg7BaseType
Header element excluded
id
DSType timePropertyGrp attributeGroup excluded
mediaTimePropertyGrp attributeGroup excluded
HeaderType id
Confidence element excluded
Version etermentexcluded
LastUpdate minOccurs="1"
Comment element excluded

Publicldentifier

Privateldentifier

Creator

CreationLocation element excluded
CreationTime

Instrument element excluded
Rights element excluded
Package element excluded

element excluded
element excluded

© ISO/IEC 2008 — All rights reserved
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Mpeg7Type

DescriptionProfile
DescriptionMetadata
xml:lang
timePropertyGrp
mediaTimePropertyGrp

minOccurs="1"

attributeGroup excluded
attributeGroup excluded

CollectionType

CreationInformation
CreationInformationRef
Usagelnformation
UsagelnformationRef

minOccurs="0"

element excluded
element excluded
element excluded

IextAnnotation

name

VisualFeature element excluded

GofGopFeature element excluded

AudioFeature element excluded
ContentCollectionType Content xsi:type="ImageType"*

ContentRef minOccurs="0"

ContentCollection
ContentCollectionRef

minOccurs="0Q"
element excluded

CreatipninformationType

Creation
Classification
RelatedMaterial

element/excluded
element excluded

Title
TitleMedia maxOccurs="1"
Abstract element excluded
Creator
CreationType CreationCoordinates maxOccurs="1"
Location
Date
CreationTool element excluded
CopyrightString element excluded
TimePoint
RelTimePoint element excluded
TimeTlype RellncrTimePoint element excluded
Duration minOccurs="0"
Incr Puration element excluded
Name
NameTerm element excluded
PlaceDescription
Role element excluded
GeographicPosition
Point
datum
AstronomicalBody element excluded
Region element excluded
PlaceType AdministrativeUnit element excluded
PostalAddress
AddressLine
Postingldentifier
xml:lang
StructuredPostalAddress element excluded
InternalCoordinates element excluded
StructuredinternalCoordinates element excluded
ElectronicAddress element excluded
xml:lang attribute excluded
GeographicPointType longitude
16 © ISO/IEC 2008 — All rights reserved
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ElectronicAddress
PersonDescription
Nationality

latitude
altitude
TitleType type attribute excluded
Titlelmage
TitleMediaType TitleVideo element excluded
TitleAudio element excluded
KeywordAnnotation
FreeTextAnnotation
StructuredAnnotation element excluded
TextAnnotationType DependencyStructure element excluded
relevance attribute excluded
confidence attribute excluded
xml:lang
Keyword
KeywordAnnotationType type
xml:lang
CreatorTvoe Character element excluded
yp Instrument element excluded
GivenName
FamilyName
Title
Numeration
LinkingName
PersonNameType Salutation
dateFrom attribute excluded
dateTo attribute excluded
type attribute excluded
xml:lang
NameComponentTvoe initial attribute excluded
P yp abbrev attribute excluded
Role
MediaAgentType Agent
AgentRef element excluded
Name maxOccurs="1"
: _— preferred attribute excluded
InlineTermDefinitioghype Definition element excluded
Term element excluded
ControlledTefmUseType href
AgentType Icon element excluded
Name maxOccurs="1"
NameTerm element excluded
Affitiation
Organization
OrganizationRef element excluded
PersonGroup element excluded
PersonType PersonGroupRef element excluded
Citizenship element excluded
Address minOccurs="0"
AddressRef element excluded

element excluded
element excluded

© ISO/IEC 2008 — All rights reserved
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Name
type attribute excluded
NameTerm element excluded
Kind element excluded
Contact element excluded
OrganizationType ContactRef element excluded
Jurisdiction element excluded
JurisdictionRef element excluded
Address minOccurs="0"
AddressRef element excluded
ElectronicAddress
Telephone
type attribute excluded
ElectrgnicAddressType Fax
Email
Url
xml:lang
TextuglBaseType phoneticTranscription attribute excluded
phoneticAlphabet attribute excluded
MediaTimePoint element/excluded
Image| ocatorType Med!aReITimeIf’oint . element excluded
™ MediaRellncrTimePoint element excluded
BytePosition element excluded
MediaData16
InlineMediaType MediaData64
type
MediaURI element excluded
Medial.ocatorType InlineMedia minOccurs="0"
Stream|D element excluded

DescriptionProfile Type

profileAndLevellndication

RefergnceType

mpeg7:referenceGroup

TextuglType

Simple Types

Elg_r@}\t‘IAttribute Name

Constraints

termURIReferenceType

termAljasReferenceType

termReferenceType

basicQurationType

duratignType

mimeType

basicTimePoiniType

timePointType
Attribute Groups Attribute Name Constraints
idref
referenceGrp xpath attribute excluded
href
18 © ISO/IEC 2008 — All rights reserved



https://standardsiso.com/api/?name=c9ca29403c963a377d010ece591ddb26

ISO/IEC 23000-4:2008(E)

Table 4 — Semantics for the slide show track metadata (ltem-level)

Tag Name Semantics
Content/ Optional File properties of a resource. When appropriate, the FileSize
Image/ and VisualCoding/Frame child elements should be used to
Medialnformation/ specify the size of code-stream and pixel dimensions of the
MediaProfile/ image, respectively.
MediaFormat
Content/ Mandatory Describing the media. The term "Image" (registered in
Image/ ContentCS) shall be used
Mledialnformation/ (if MediaFormat
MlediaProfile/ is instantiated)
MediaFormat/
Gontent
Content/ Optional Describing the format of the imagef \The terms from
Image/ FileFormatCS should be used for thisgpurpose.
edialnformation/
ediaProfile/
ediaFormat/
ileFormat
ontent/ Mandatory Used for referencing individual image data that is cgntained
Image/ inside the slide show-track. URL reference shall be
edialnformation/ employed with MREG-21 Fragment Identifier cdmpliant
ediaProfile/ format (ISO/IEC._24000-17).
edialnstance/
ediaLocator/
ediaUri
Ci:)ntent/ Mandatory The title, of the resource. It may be obtained by refdrring to
Image/ corrgsponding Exif tags of the resource.
(Greationinformation/
(Greation/
Tlitle
Gontent/ Optional Describing a person or organization who relates| to the
Image/ creation process of the resource, such as photographer,
(reationInformation/ publisher and so on. Their roles should be described using
(reation/ RoleCS. A variety of methods can be used to identify the
(Greator Creators, including electronic address elements such as url
or email.
Regarding the photographer, such information may be
obtained by referring to corresponding Exif tags| of the
resource.
If the Role is set to “Actor”, this field shall desciibe the
identity of persons who appear in the image.
Content/ Optional Summary text of the resource. It may be obtaihed by
Image/ referring to corresponding Exif tags of the resource.
ﬂ:xtAnnotation
CLontent/ Optional The location where the resource was captured. GPS |ocation
Image/ information may be obtained by referring to corresponding
CreationInformation/ Exif tags of the resource.
Creation/
Location
Content/ Optional The time when the resource was captured. This may be
Image/ obtained by referring to corresponding Exif tags of the
CreationInformation/ resource.
Creation/
Date
Content/ Optional Signal-level characteristics of the resource. Several
Image/ elements may be instantiated.
VisualDescriptionScheme
© ISO/IEC 2008 — All rights reserved 19
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Table 5 — Item-level MPEG-7 metadata (normative)

TextAnnotation
type
Semantic
SemanticRef
MatchingHint
PointOfView
Relation

Complex Types Element/Attribute Name Constraint

ImageType Image
Medialnformation minOccurs="0"
MedialnformationRef element excluded
Medialocator element excluded
StructuralUnit element excluded
CreationInformation minOccurs="0"
CreationInformationRef element excluded
Usagelnformation element excluded

SegentType UsagelnformationRef element excluded

attribute excluded
element excluded
element excluded
element excluded
element excluded
element(@&xcluded

MedjalnformationType

Medialdentification
MediaProfile

element excluded

MedjaProfileType

ComponentMediaProfile
MediaFormat
MediaTranscodingHints
MediaQuality
Medialnstance

master

element excluded

element excluded
element excluded
maxOccurs="1"

attribute excluded

MedjaFormatType

Content
Medium
FileFormat
FileSize
System
Bandwidth
BitRate
TargetChannelBitRate
ScalableCoding
VisualCoding
Format
Pixel
Frame
height
width

element excluded

element excluded
element excluded
element excluded
element excluded
element excluded

element excluded
element excluded

aopcutRat;u

rate

structure

ColorSampling

AudioCoding
SceneCodingFormat
GraphicsCodingFormat
OtherCodingFormat

Gttl lbutc CAU:UdUd
attribute excluded
attribute excluded
element excluded
element excluded
element excluded
element excluded
element excluded

MedialnstanceType

Instanceldentifier
Medialocator
LocationDescription

20
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type
UniquelDType organization attribute excluded
authority attribute excluded
Encoding
MediaUri minOccurs="1"
MediaLocatorType InlineMedia element excluded
StreamID element excluded

SpatialLocator

element excluded

elemeaent excluded
S8 -6Xx6HHa86

StillRegionType

SpatialMask
MediaTimePoint
MediaRelTimePoint
MediaRellncrTimePoint
VisualDescriptor
VisualDescriptionScheme

element excluded
element excluded
element excluded
element excluded

xsi:type="StillRegionkeatureType

maxOccurs="1"

GridLayoutDescriptors element excluded
lllumininationinvariantColor element excluded
MultipleView element excluded
SpatialDecomposition element excluded
VisualDType
VisualDSType

StillRegionFeatureType

DominantColor
ScalableColor
ColorStructure
ColorLayout
ColorTemperature
llluminationCompensatedColor
Edge
HomogeneousPattern
TextureBrowsing
ShapeMask

Contour

element excluded
element excluded

element excluded
element excluded
element excluded

DominantColorType

ColorSpace
ColorQuantization
SpatialCoherency
Value
Percentage
Index
ColorVariance

element excluded
element excluded

ScalableColor

Coeff
numOfCoeff
numOfBitplanesDiscarded

ColorStructure

Values
colorQuant

ColorLayoutType

YDCCoeff
CbDCCoeff
CrDCCoeff
YACCoeff2
YACCoeff5
YACCoeff9
YACCoeff14
YACCoeff20
YACCoeff27
YACCoeff63

element excluded

© ISO/IEC 2008 — All rights reserved
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CrACCoeff2
CrACCoeff5
CrACCoeff9
CrACCoeff14
CrACCoeff20
CrACCoeff27
CrACCoeff63
CbACCoeff2
CbACCoeff5
CbACCaeff9

element excluded

element excluded

CbACCoeff14
CbACCoeff20
CbACCoeff27
CbACCoeff63

Hom

ogeneousTextureType

Average
StandardDeviation
Energy
EnergyDeviation

Edg

bHistogramType

BinCounts

Cred

tionInformationType

Creation
Classification
RelatedMaterial

element.excluded
elemént excluded

Title maxOccurs="1"
TitleMedia element excluded
Abstract element excluded
Creator
CregtionType CreationCoordinates maxOccurs="1"
Location
Date
CreationTool element excluded
CopyrightString element excluded
KeywordAnnotation
FreeTextAnnotation
StructuredAnnotation element excluded
TextAnnotationType DependencyStructure element excluded
relevance attribute excluded
confidence attribute excluded
xml:lang
Keyword
KeyywordAnnotationType type
xml:lang
Name
NameTerm element excluded
PlaceDescription
Role clement exciuded
GeographicPosition
Point
PlaceType dat““."
AstronomicalBody element excluded
Region element excluded
AdministrativeUnit element excluded
PostalAddress
AddressLine
Postingldentifier
xml:lang

22
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StructuredPostalAddress
InternalCoordinates
StructuredinternalCoordinates
ElectronicAddress

element excluded
element excluded
element excluded
element excluded

JurisdictionRef

xml:lang attribute excluded
Longitude
GeographicPointType Latitude
altitude
TitlaTvne ivna attrihiita aveludad
T RS A od “J ARRTTREE RTINS
CreatorTvoe Character element excluded
yp Instrument element excluded
GivenName
FamilyName
Title
Numeration
PersonNameType ;|2|tlt2, %gﬁme
dateFrom attribute,excluded
dateTo attribute excluded
type attribute excluded
xml:lang
NameComponentTvoe Initial attribute excluded
P yp abbrev attribute excluded
Role
MediaAgentType Agent
AgentRef element excluded
Name maxOccurs="1"
: _— preferred attribute excluded
InlineTermDefinitionType Definition element excluded
Term element excluded
ControlledTermUseType href
AgentType Icon element excluded
Name maxOccurs="1"
NameTerm element excluded
Affiliation
Organization
OrganizationRef element excluded
PersonGroup element excluded
PersonType PersonGroupRef element excluded
Citizenship element excluded
Address minOccurs="0"
AddressRef element excluded
ElectronicAddress
PersonDescription element excluded
Nationality element excluded
Name
type attribute excluded
NameTerm element excluded
OraanizationTvoe Kind element excluded
9 yp Contact element excluded
ContactRef element excluded
Jurisdiction element excluded

element excluded

© ISO/IEC 2008 — All rights reserved
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ter

URIReferenceType

Address minOccurs="0"

AddressRef element excluded

ElectronicAddress

Telephone

type attribute excluded

ElectronicAddressType Fax

Email

Url

xmklang
TextLaIBaseType phoneticTranscription attribute excluded 9

phoneticAlphabet attribute excluded AQQ
TextualType ™ 2

TimePoint QQ'

RelTimePoint element excluded (bQ
TimgType RellncrTimePoint element excluded (1/

Duration element excluded O

Incr Duration element exclud

termAliasReferenceType

termReferenceType

textyreListType

basicTimePointType

timePointType

unsigned1

unsigned3

unsigned5

unsigned6

unsigned8

unsigned12

Q

integerVector

r;.\o‘)
Q~Q

6.5.1.1

24
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6.5.2 Metadata for the audio track \O

QS
The metadata for the audio track provides @}\song title, name of the artist, album title, year and genre of th
audio coptent. .

[©]

=

For the Musical slide show appliczﬂ;@%mat, MPEG-7 Creation and Semantics description tools are used f¢
data degcription. Equivalent metadata are used in current MP3 applications (using ID3 tags) as shown i
Table 6. Q)

N\
Q%I' able 6 — Semantics for the audio track metadata

=

re&i ormation/Creation/Creator Artist performing the song
Co

CreationInformation/Creation/Title[@type="songTitle”] Song Title Title of the song

Creationlnformation/CreationCoordinates/Date/TimePoint Year Year of the recording
(Recording date.)

Creationlnformation/Creation/Abstract/Free TextAnnotation Comment Any comment of any length

Semantics/SemanticBase[@xsi:type="SemanticState Type”)/Attr | Track CD track number of song
ibuteValuePair
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Creationlnformation/Classification/Genre[@href="urn:id3:v1:4”] Genre ID 3V1.1 Genre

Creationlnformation/Classification/Genre[@href="urn:id3:v1:4")/ ID 3 V2 Genre(4)(Eurodisco)
Term[@termID="urn:id3:v2:Eurodisco”]

Creationlnformation/Classification/Genre[@href="urn:id3:v1:4”]
Creationlnformation/Classification/Genre[@type="secondary][

@h[e.f=“| rn:id3:v2:Eurodisca’]

.5.2.1  Example of an audio track metadata
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