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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-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives}-Part 2.
The main tagk of the joint technical committee is to prepare International Standards::Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for.yoting. Publication as
an Internatiorjal Standard requires approval by at least 75 % of the national bodies gastihg a vote.

ISO/IEC 23005-3 was prepared by Joint Technical Committee ISO/IEC JTE", Information technplogy,
Subcommitteg SC 29, Coding of audio, picture, multimedia and hypermedia-information.

ISO/IEC 23005 consists of the following parts, under the general title Information technology — Media cpntext
and control:

— Part 1: Aychitecture

— Part 2: Gontrol information

— Part 3: Sensory information

— Part 4: Wrtual world object characteristics
— Part 5: Data formats for interaction devices
— Part 6: Gommon types and toals

— Part 7: Qonformance andreference software

iv © ISO/IEC 2011 — All rights reserved
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Introduction

The usage of multimedia content is becoming omnipresent in our everyday life, in terms of both consumption
and production. On the one hand, professional content is provided to the end user in high-definition quality,
streamed over heterogeneous networks, and consumed on a variety of different devices. On the other hand,
user-generated content overwhelms the Internet with multimedia assets being uploaded to a wide range of
available Web_sites. That is, the transparent access to multimedia content, which is also referred to as

Universal Multimedia Access (UMA), seems to be technically feasible. However, UMA mainly.fa

end-

Hencg, the concept of UMA has been extended to take the user into account, which is generally
Universal Multimedia Experience (UME).

Howegver, the consumption of multimedia assets can also stimulate senses aqther than visio

eg.,

contept of, e.g., a movie, other senses shall also be stimulated giving her/him/the sensation of

the p
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Attenfion is drawn to the possibility that some of the elements of this document may be the sub
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er devices and network connectivity issues, but it is the user who ultimately consumeg

Ifaction, mechanoreception, equilibrioception, or thermoception. That is,’inaddition to the
rticular media which shall result in a worthwhile, informative user experience.

hotivates the annotation of the media resources with metadata as’defined in this part of IS
steers appropriate devices capable of stimulating these other.senses.

hternational Organization for Standardization (ISO) anddnternational Electrotechnical Com
bttention to the fact that it is claimed that compliance,with this document may involve the us

nd the IEC take no position concerning the evidence, validity and scope of those patent righ

olders of these patent rights have assured.1SO and the IEC that they are willing to negg
reasonable and non-discriminatory terms and conditions with applicants throughout the
ct, the statements of the holders of these patent rights are registered with ISO and the IE(
e obtained from the companies listéd in Annex C.
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INTERNATIONAL STANDARD

ISO/IEC 23005-3:2011(E)

Information technology — Media context and control —

Part 3:
Sensory information

1 Scope

This part of ISO/IEC 23005 specifies the syntax and semantics of description schémes and de
represent sensory information. Its purpose is to enhance the experience of tsers while cong

resources.

The {

ystem architecture is depicted in Figure 1 and the scope of this\part of ISO/IEC 23005 i

That is, only the information representation that acts as an input to the)possible Adaptation VR,
ISO/IEC 23005-1, is specified in this part of ISO/IEC 23005.

NOTE|

1 The actual Adaptation VR is deliberately informative and |eftopen for industry competition.
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Figure 1 — System Architecture

2 Additional informative information can be found in Annex A.
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2 Normative references

The following referenced documents are indispensable for the specification 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 15938-5, Information technology — Multimedia content description interface — Part 5. Multimedia

description schemes

ISO/IEC 21000-7:2007, Information technology — Multimedia framework (MPEG-21) — Part 7: Digital ltem

Adaptation

ISO/IEC 23005 (all parts), Information technology — Media context and control

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message B
IETF Request for Comments: 2045, November 1996

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, IETF Request Fop Comments:
January 200

W3C XML, Ektensible Markup Language (XML) 1.1, Second Edition, W3C Recemmendation 16 August
edited in place 29 September 2006

W3C XMLSCHEMA, XML Schema Part 1: Structures and XML, Schema, Second Edition

Recommendation, 28 October 2004

W3C XMLSCHEMA, XML Schema Part 2: Datatypes, Second‘Edition W3C Recommendation, 28 O
2004

3 Terms)|definitions, symbols, and abbreviated terms

3.1 Termg and definitions

For the purpgses of this document, the:térms and definitions in ISO/IEC 23005 (all parts) and the foll
apply.

3141

digital content provider

entity that acts as the source of/digital information of various nature

NOTE The digital centent may be provided in real-time or non real-time.

EXAMPLE Digital content from an on-line virtual world, simulation environment, multi user game, broad

multimedia production, peer-to-peer multimedia production, or packaged content like a DVD or game.

bdlies,

39806,

2006,

W3C

ctober

bwing

Casted

31.2
sensory information

standardized representation format of ISO/IEC 23005 in the standardization area B as defined in

ISO/IEC 23005-1

EXAMPLE Sensory effect metadata, haptic (kinesthetic/tactile) information, emotion information, avatar information.

313
sensory effect metadata
defines the description schemes and descriptors to represent sensory effects

2 © ISO/IEC 2011 — All rights reserved
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314
sensory effect
effect to augment perception by stimulating human senses in a particular scene of a multimedia application

EXAMPLE Scent, wind, light, haptic (kinesthetic-force, stiffness, weight, friction, texture, widget (button, slider,
joystick); tactile: air-jet, suction pressure, thermal, current, vibration. Combinations of tactile display can also provide
directional, shape information.

315
adaptation VR
entity that can process the sensory information in order to be consumed within the real world’s context

NOTE] This may include the adaptation or transformation of the sensory information according to thg capabilities of
real wprld devices or the preferences of the user. A specification of these capabilities and preferences can be found in
ISO/IHC 23005-2.

3.2 (Symbols and abbreviated terms
For the purpose of this document, the symbols and abbreviated terms given in-the following apply:
DIA digital item adaptation (ISO/IEC 21000-7)
MPEG-21  multimedia framework (ISO/EC 21000)

MPEG-7 multimedia content description interface (ISO/IEC 05938)

SEDL sensory effects description language
SEM sensory effect metadata

SEV sensory effects vocabulary

UMA universal multimedia access

UME universal multimedia experience
XML extensible mark-dpJanguage

X8I XML streaming'instructions

4 Schema documents

In thel maintext of this specification, the syntax of description schemes and descriptors is provided whenever
possible‘as-a single schema document.

In some cases though, and in particular for the clause 5, the syntax of description schemes and descriptors is
provided as a collection of schema snippets imbricated with other text. In order to form a valid schema
document, these schema components should be gathered in a same document with the schema wrapper
provided at the head of the clause. For better readability, the relevant schema documents are provided in the
Annex B, but as non-normative information.

In all cases, each schema document has a version attribute, the value of which is "ISO/IEC 23005-3".
Furthermore, an informative identifier is given as the value of the id attribute of the schema component. This
identifier is non-normative and used as a convention in this specification to reference another schema
document. In particular, it is used for the schemaLocation attribute of the include and import schema
components.

© ISO/IEC 2011 — All rights reserved 3
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4.1 Use of prefixes

For clarity, throughout this Part of ISO/IEC 23005, consistent namespace prefixes are used.

xsi:" prefix is not normative. It is a naming convention in this document to refer to an element of the
http://www.w3.0rg/2001/XMLSchema-instance namespace.

n n n i ”

xml:" and "xmlns:" are normative prefixes defined in [1]. The prefix “xm1:” is by definition bound to
"http://www.w3.org/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings and
is not itself bound to any namespace name.

All other prefixes USed In enther the ext or examples of thiS Specification are not normatve, €.g., sqdl:”,
“sev:”, “dial”, “si:”, “‘mpeg7:”.
In particular, most of the informative examples in this specification are provided as XML fragments”withgut the
normally reqired XML document declaration and, thus, miss a correct namespace binding context decldration.
In these desgriptions fragments the different prefixes are bound to the namespaces as given in the follpwing
table.
Table 1 — Mapping of prefixes to namespaces in examples‘and text.

Prefix Corresponding namespace

ct urn:mpeg:mpeg-v:2010:01-CT%NS

sedl urn:mpeg:mpeg-v:2010:01£SEDL-NS

sev urn:mpeg:mpeg-v:2010,0%~SEV-NS

dia urn:mpeg:mpeg21:2003% 01-DIA-NS

si urn:mpeg:mpeg21:2003:01-DIA-XSI-NS

mpeg’7 urn:mpeg:mpeg/oschema: 2004

xsi http://www w3 .0rg/2001/XMLSchema-instance

xsd http://www.w3.0rg/2001/XMLSchema
Unlike the infformative descriptions examples, the normative specification of the syntax of tools in] XML
Schema follows the namespace binding’ context defined in the relevant schema declaration such as the one
defined in 5.3.
4.2 Sensary effects description language
4.3 Introduction
This Clause ppecifies the syntax and semantics of the sensory effects description language (SEDL) which
provides basicbuilding blocks for the authoring of sensory effect metadata.

4.4 Validation

Validating a document against the SEDL schema (as specified in W3C XMLSCHEMA) is necessary, but not
sufficient, to determine its validity with respect to SEDL. After a document is validated against the SEDL
schema, it shall also be subjected to additional validation rules. These additional rules are given below in the
descriptions of the elements to which they pertain.

© ISO/IEC 2011 — All rights reserved
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Processing

The processing model for the sensory effect metadata is defined as an XML processor (as specified by W3C
XML) and the utilization of the elements and attributes as defined in the subsequent (Sub)clauses.

NOTE

The processing of the sensory effect metadata may follow existing XML decoding/parsing models such as the
Document Object Model (DOM) or the Simple API for XML (SAX).

The time information that may be associated to sensory effects may be used for the synchronization with

respe

EXA

ct to other media assets.

LE These other media assets may be video and/or audio

4.6

4.6.1

This

metadiata.

This

the p
unit is
time i
proce
other
mode
accor|
(inclu

require that a given process unit be encoded asatandom access point, i.e. that the resulting acq
bquire any other access units to be decoded. The syntax and semantics of the XML streaming

not r
instru

In addlition to the XML streaming instructions, this standard adopts the following basic time mod

effect

Basic building blocks

Introduction

Bubclause specifies the syntax and semantics of the basic building blocks;for authoring s

Part of ISO/IEC 23005 adopts the XML streaming instructions (XSl)“as defined in ISO/IE
irpose of identifying process units and associating time information to them. In this contg
defined as a well-formed fragment of XML-based metadata tfyat can be consumed as such
hformation may be attached, indicating the point in time when it becomes available for cg
5s unit is specified by one element named anchor element and by a process unit mode i
connected elements are aggregated to this anchof, to' compose the process unit. Depsd
, the anchor element is not necessarily the root\of the process unit. Anchor elementg
ing to the navigation path of the XML document. Process units may overlap, i.e. so
Hing anchor elements) may belong to several process units. Additionally, the content

ctions is fully specified in 8.6 of ISO/IE€21000-7:2007.

5 metadata which is depicted in-Figure 2.

intensit
1 y

{
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| activate

ensory effect

C 21000-7 for
xt, a process
and to which
nsumption. A
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Ime elements
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ess unit does

e| for sensory

t t t, t;

duration = t;—t,

Figure 2 — Time model for sensory effect metadata
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Each effect may be activated (i.e., ty) and deactivated (i.e., t3) at certain points in time. The deactivation of an
effect may be explicitly defined (i.e., activate="false") or indicated by means of a duration attribute
during activation (i.e., t3—t5). Furthermore, each effect may specify a fade-in (i.e., t;=ty) or fade-out (i.e., ts—t;)
time within which the corresponding effect shall reach its specified intensity.

NOTE The actual implementation of some effects may require one or more elements as defined in the following. An
example implementation of Figure 2 using the syntax as defined in the following is provided in 4.6.12.

4.6.2 Schema wrapper

The syntax of description tools specified in this clause is provided as a collection of schema components,
consisting nQ y Hr toRs—n vert

these schema components should be gathered in a same document with the following declaration defirfing in
particular the[target namespace and the namespaces prefixes.

abty pe—d S, afe deetaratto ofd Samis a—vathd a—deegment,

<?xml verdion="1.0"?>

<schema
xmlns="Http://www.w3.0rg/2001/XMLSchema"
xmlns:sgdl="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:mgeg7="urn:mpeg:mpeg’:schema:2004"
xmlns:sil="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xmlns:dila="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
targetNamespace="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
elementFormDefault="qualified" attributeFormDefawlt="unqualified"
versiondg"ISO/IEC 23005-3" id="MPEG-V-SEDL.xsd" >

<import [namespace="urn:mpeg:mpeg’:schema:2004"
schemal.ocgdtion="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG
7_schema_fliles/mpeg7-v2.xsd" />

<import [namespace="urn:mpeg:mpeg2l:2003*01-DIA-XST-NS"
schemal.ocgtion="http://standards.iso.o¥g/ittf/PubliclyAvailableStandards/MPEG
21 _schema |files/dia-2nd/XSI-2nd.xsd"./>

<import |[namespace="urn:mpeg:mpeg21:2003:01-DIA-NS"
schemaLocgtion="http://standardsliso.org/ittf/PubliclyAvailableStandards/MPEG
21 schema_ |files/dia-2nd/UED-2nd\vxsd" />

<import [namespace="urn:mpeg:mpeg-v:2010:01-CT-NS" schemal.ocation="MPEG-V-
CT.xsd" />

Additionally, the following“line should be appended to the resulting schema document in order to obtain g well-
formed XML document.

</schema>

6 © ISO/IEC 2011 — All rights reserved
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4.6.3 Base datatypes and elements

4.6.3.1  Syntax

<V—— HH#H###HHFFFFFFFFEEEE A ——>
<!-- SEM Base Attributes -—>
<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFHAAAAA A SRS HHHHHE >
<attributeGroup name="SEMBaseAttributes">
<attribute name="activate" type="boolean" use="optional" />
<attribute name="duration" type="positiveInteger" use="optional" />
<attribute name="fade" type="positiveInteger" use="optional" />
kattribute name="alt" type="anyURI" use="optilional" />
Kattribute name="priority" type="positiveInteger" use="optional"h/>
Kattribute name="location" type="mpeg7:termReferenceType"
use="optional" />
kattributeGroup ref="sedl:SEMAdaptabilityAttributes"/>
</pttributeGroup>
<siimpleType name="intensityValueType">
krestriction base="float"/>
</BimpleType>
<siimpleType name="intensityRangeType">
Krestriction>
<simpleType>
<list itemType="float"/>
</simpleType>
<length value="2" fixed="true"/>
K/restriction>
</pimpleType>

<VF— ######HFFFFFFFFFFFFFFFFFFFAA AR HHHHE >

<!l- SEM Adaptability Attributes -—>

<VF— HH##H#H##HFHFHFFFFFFFFFFFFAFAPAAA AR HHHHE >

<aktributeGroup name="SEMAdaptabilityAttributes">

Kattribute name="adaptType" type="sedl:adaptTypeType" use="optionall />

cattribute name="adaptRange" type="sedl:adaptRangeType" default="10]

use="optional" />

</pttributeGroup>

<slimpleType name="adaptTypeType">

Krestriction base="NMTOKEN">

<enumeration-value="strict"/>

<enumeration value="under"/>

<enumeration value="over"/>

<enunmération value="both"/>

K /restriction>

</BimpleType>

<slimpd{eType name="adaptRangeType">
<restriction base="unsignedInt">

<minInclusive value="0"/>
<maxInclusive value="100"/>

</restriction>

</simpleType>

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFHAAAAAA SRS HHHHHE >

<!-- SEM Base Elements -—>

<V—— HH#H#H#H#HHHFHFFFFFFFFFFFFFFFFFAAAAAA AR HHHHHE >

<element name="Declarations" type="sedl:DeclarationsType" />
<element name="GroupOfEffects" type="sedl:GroupOfEffectsType" />
<element name="Effect" type="sedl:EffectBaseType" />

<element name="ReferenceEffect" type="sedl:ReferenceEffectType" />

© ISO/IEC 2011 — All rights reserved 7
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<element name="Parameter" type="sedl:ParameterBaseType" />[l

<= HHHHAHHAHAHHAHAA AR AR H SRS H AR ARSI RS AR RSRAE -

<!-- SEM Base type

-—>

<U—— HHHHHAHHAHHAHHAHHAHHAHHAFHASHASHASHHSHASHH RS -
<complexType name="SEMBaseType" abstract="true">

<complexContent>

<restriction base="anyType">
<attribute name="id" type="ID" use="optional"/>

</restriction>
</complexContent>

</compl xFyvoe

4.6.3.2 Semantics

Semantics of|the SEMBaseAttributes:

Name

Definition

activate

Describes whether the sensory effect shall " he activated. A value of [true
means the sensory effect shall be activated and false means the sgnsory
effect shall be deactivated.

duration

Describes the duration according "to the time scheme used. The] time
scheme used shall be identified.by means of the si:absTimeSchemg and
si:timeScale attributes respectively.

fade

Describes the fade timé ‘according to the time scheme used within whi¢h the
defined intensity) shall be reached. The time scheme used shall be
identified by means of the si:absTimeScheme and si:timedcale
attributes respectively.

alt

Describes;an alternative sensory effect identified by URI.

NOTE1 The alternative might point to a sensory effect — or list of sensory gffects
=Within the same description or an external description.

NOTE 2 The alternative might be used in case the original sensory effect ¢gannot
be processed.

EXAMPLE 1 The alternative sensory effect is chosen because the driginal
intended sensory effect cannot be processed due to lack of devices supporting this
sensory effect.

priority

Describes the priority for sensory effects with respect to other sensory
effects in the same group of sensory effects sharing the same point in time
when they should become available for consumption. A value of one
indicates the highest priority and larger values indicate lower priorities.

NOTE 3  The priority might by used to process sensory effects — defined within a
group of sensory effects — according to the capabilities of the adaptation VR.

EXAMPLE 2 The adaptation VR processes the individual sensory effects of a
group of sensory effects according to their priority in descending order due to its
limited capabilities. That is, sensory effects with low priority might get lost.

© ISO/IEC 2011 — All rights reserved
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Name

Definition

location

Describes the location from where the sensory effect is expected to be
received from the user’s perspective according to the x-, y-, and z-axis as
depicted in Figure 3.

eft center . right
] centerleft [ centerright |
| | | —top
- middle
front=— { -=bottom
midway =
backe | N
b4 z
b
€

Figure 3 — Location model for sensory effect metadata and reference
coordinate system

A classification scheme that may be used for this purpose is the
LocationCs as defined in Annex A of ISO/IEC 23005-6. The terms from
the LocationcCs shall be concatenated with the “:” sign in ofder of the x-,
y-, and z-axis to uniquely define a location within the threg-dimensional

space.

For referring to a group of locations, a wild card mecharlism may be
employed using the "*" sign.

EXAMPLE 4 urn:mpeg:mpeg-v:01-SI-LocationCS-
NS:center:middle: front defines the location as follows: center on the x-axis,
middle on the y-axis, and front on the z-axis. That is, it describes all sensory effects
at the center, middle, front side of the user.

EXAMPLE 5 urn:mpeg:mpeg-v:01-SI-LocationCS-NS:left: * :midway
defines the location as follows: left on the x-axis, any location on the y-axis, and
midway on the z-axis. That is, it describes all sensory effects at the left, midway side
of the user.

EXAMPLE 6 urn:mpeg:mpeg-v:01-SI-LocationCS-NS: *: * :back defines
the location as follows: any location on the x-axis, any location on the y-axis, and
back on the z-axis. That is, it describes all sensory effects at the back of the user.

© ISO/IEC 2011 — All rights reserved
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Semantics of the intensityValueType and intensityRangeType:

Name Definition

intensityValueType Tool for describing the intensity of the sensory effect. Each sensory effect
must define its intensity value using this datatype.

intensityRangeType Tool for describing the intensity range of the sensory effect. Each sensory

effect must define its intensity range using this datatype.

Semantics of|the SEMAdaptabilityAttributes:
Name Definition
adaptType Describes the preferred type of adaptation with the\following pogsible
instantiations:
— strict: An adaptation by approximation niay-hot be performed.
— under: An adaptation by approximatien may be performed With a
smaller effect value than the specified effect value.
NOTE 1 (1 — adaptRange) x intensity ~ intensity.
— over: An adaptation by: approximation may be performed With a
greater effect value than)the specified effect value.
NOTE 2 intensity ~ (4% 'adaptRange) x intensity.
— Dboth: An.adaptation by approximation may be performed befween
the upper_and lower bound specified by adaptRange.
NOTE 3 (1 — adaptRange) x intensity ~ (1 + adaptRange) x intensity.
adaptRange Describes the upper and lower bound in percentage for the adaptType. If
theradaptType is not present, adaptRange shall be ignored.
Semantics of|the SEM-base elements:
Name Definition
Declarations Describes a declaration of sensory effects, group of sensory effects, or
parameters.
NOTE 1 The declarations may be wused by reference using the
ReferenceEffect element.
Effect Describes a sensory effect.
GroupOfEffects Describes a group of sensory effects.
NOTE 2  The purpose of grouping is to remove some redundancy from its child
elements. All attributes included here are inherited to its child elements.
10 © ISO/IEC 2011 — All rights reserved
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Name Definition
ReferenceEffect Describes a reference to a sensory effect, group of sensory effects, or
parameter.

NOTE 3  The reference may point to a sensory effect, group of sensory effects, or
parameter as defined within the same description or an external description by
means of the Declarations element.

Parameter Describes a parameter for a sensory effect.

NOTE 4 The parameter may be used to declare complex properties to be used
within sensory effects. As such, it shall be defined within the,Dgclarations
element.

Semdntics of the SEMBaseType:

Name Definition
SEMBhseType Provides the topmost type of the base type hierarchy.
id Identifies the id of the SEMBaseType.

4.6.4| Root element

4.6.41  Syntax

<VF— H#H####HHFFFFFFFEFEEEEE R ——>
<!}F- Definition of the SEM reoét element -—>
<VF— H###H#H##HHFFFFFFFFFFFFFFAAFHAAAAAA A SRS HHHHE >
<e[lement name="SEM">
KcomplexType>
<sequence>
<element name="DescriptionMetadata"
type="gedl : DescriptionMetadataType"
minO¢curs="0" maxOccurs="1"/>
<choice maxOccurs="unbounded">
<element ref="sedl:Declarations" />
<element ref="sedl:GroupOfEffects" />
<element ref="sedl:Effect" />
<element ref="sedl:ReferenceEffect" />
</choice>
<attribute name="autoExtraction" type="sedl:autoExtractionType"/>
<anyAttribute namespace="##other" processContents="lax"/>
</complexType>
</element>

<simpleType name="autoExtractionType">
<restriction base="string">
<enumeration value="audio"/>
<enumeration value="visual"/>
<enumeration value="both"/>
</restriction>
</simpleType>
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4.6.4.2 Semantics

Semantics of the SEM root element:

Name Definition
SEM Serves as the root element for sensory effects metadata.
DescriptionMetadata Describes general information about the sensory effects metadata.

EXAMPLE 1 Creation information or Classification Scheme Alias.

Declaratidns See semantics of the SEM base elements.
Effect See semantics of the SEM base elements.
GroupOfEfflects See semantics of the SEM base elements.
ReferenceHffect See semantics of the SEM base elements.
autoExtradtion Describes whether an automatic extraction\ 'of sensory effects from the

media resource, which is described by-this sensory effect metadgta, is
preferable. The following values are available:

— audio: the automatic extraction of sensory effects from the audip part
of the media resource, which is described by this sensory leffect
metadata, is preferable.

— wvisual: the automatic extraction of sensory effects from the visual part
of the media resource, which is described by this sensory leffect
metadata, is preferable.

— Dboth: the,automatic extraction of sensory effects from both the [audio
and visual part of the media resource, which is described by this
sensory effect metadata, is preferable.

anyAttribyte Provides an extension mechanism for including attributes from namespaces
other than the target namespace. Attributes that shall be included are the
XML streaming instructions as defined in ISO/IEC 21000-7 for the pufpose
of identifying process units and associating time information to them.

EXAMPLE 2 si:timeScale describes the time scale to be used.

4.6.5 Description metadata

4.6.5.1 Syntax

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAA AR HHHHHE >
<!-- Definition of Description Metadata Type -—>
<V—— #H##HHHHHAHSHHAHAHHHAS SR HAF SR H A SR HA SRR RS >
<complexType name="DescriptionMetadataType">
<complexContent>
<extension base="mpeg7:DescriptionMetadataType">
<sequence>
<element name="ClassificationSchemeAlias" minOccurs="0"

12 © ISO/IEC 2011 — All rights reserved
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maxOccurs="unbounded" >
<complexType>
<complexContent>
<extension base="sedl:SEMBaseType">
<attribute name="alias" type="NMTOKEN" use="required"/>
<attribute name="href" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>

K/complexContent>
</pomplexType>

4.6.5.2 Semantics

Semdntics of the DescriptionMetadata:

Name Definition

DescfiptionMetadataType DescriptionMetadataType extends
mpeg7:DescriptionMétadataType and provides a pequence of
classification schemes‘for'usage in the SEM description.

ClaspificationSchemeAlias Describes an alias for a classification scheme referenced By URI.

aliap Describes ‘the alias assigned to the Classification$cheme. The
scope of the alias assigned shall be the entire description fegardless of
wherethé ClassificationSchemeAlias appears in the description.

href Describes a reference to the classification scheme that is peing aliased

using a URI. The classification schemes defined in thid part of the
ISO/IEC 23005, whether normative of informative, shall be feferenced by
the uri attribute of the ClassificationScheme for that|classification
scheme.

4.6.6 | Declarations

4.6.6.1.</ Syntax

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFHAAAAAA SRS HHHHHE >
<!-- Declarations type -=>
<V—— #H#HHHHHAHHHHAHAHHHAS SR HAF AR H A SR HA SR H SRS >
<complexType name="DeclarationsType">
<complexContent>
<extension base="sedl:SEMBaseType">
<choice maxOccurs="unbounded">
<element ref="sedl:GroupOfEffects" />
<element ref="sedl:Effect" />
<element ref="sedl:Parameter" />
</choice>
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</extension>

</complexContent>

</complexType>

46.6.2 Se

mantics

Semantics of the DeclarationsType:

Name Definition

DeclaratidnsType Tool for describing a declaration of sensory effects, group of sensory effects,
or parameters.
NOTE The declarations may be wused by reference using the
ReferenceEffect element.

Effect See semantics of the SEM base elements.

GroupOfEfflects See semantics of the SEM base elements.

Parameter See semantics of the SEM base elements:

4.6.7 Group of effects

4.6.71 Syrtax

<!-— ##
<!l-- G
<!--— ##

<complex
<comp |
<ext

<d

<

<3

<3
</ex
</comg

exContent>

ension base="sedl:SEMBaseType">
hoice minOccurs=!2"
<element ref={sedl:Effect"/>

<element refi=I"sedl:ReferenceEffect"/>

choice>

ttributeGroup ref="sedl:SEMBaseAttributes"/>
nyAttribute namespace="##other" processContents="lax"/>

tension>
lexContent>

</compls

4.6.7.2 Se

XType>

mantics

HHAHHHA SR HAH S HHAH SRR A A SRR RS H SRS ——>
oup of Effects type
HHEFHFHFHHHHHH AR AR AR RDHHHHHHHHHHHHHHHHHES >
Type name="GroupOfEffec¢tsType">

-—>

maxOccurs="unbounded" >

Semantics of the GroupOfEffectsType:

Name Definition

GroupOfEffectsType Tool for describing a group of two or more sensory effects.

Effect See semantics of the SEM base elements.

14 © ISO/IEC 2011 — All rights reserved
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Name Definition
SEMBaseAttributes Describes a group of attributes for the group of sensory effects.
anyAttribute Provides an extension mechanism for including attributes from namespaces

other than the target namespace. Attributes that shall be included are the
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose
of identifying process units and associating time information to them.

EXAMPLE si:pts describes the point in time when the associated
information shall become available to the application for processing.

4.6.8| Effect

4.6.8/1 Syntax

<VF— HH####HHFFFFFFEFHEEEEE A R (>
<!l- Effect base type -——>
<VF— H#H#H#H#HHFHFFFFFFFFFFFFFFFFFAAAAA A SRR ——>
<cpmplexType name="EffectBaseType" abstract="truel>
KcomplexContent>
<extension base="sedl:SEMBaseType">
<sequence minOccurs="0">
<element name="SupplementalInformation"
typef"sedl:SupplementalInformationType" minOccurs="0"/>
</sequence>
<attribute name="autoExtractien" type="sedl:autoExtractionType"|[>
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##fother" processContents="lax"/>
</extension>
K /complexContent>
</pomplexType>

<cpmplexType name="SupplementalInformationType">
Ksequence>

<element name=!'ReferenceRegion" type="mpeg7:SpatioTemporall.ocatorType" />
<element name="Operator" type="sedl:OperatorType" minOccurs="0"/>
K /sequencex

</pomplexTypes

<simpleTyp& name="OperatorType">
Krestrietion base="NMTOKEN">
<énumeration value="average"/>
<enumeration value="dominant"/>
S/ LESLL Jl.(, LiUll
</simpleType>

4.6.8.2 Semantics

Semantics of the Ef fectBaseType:
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Name Definition

EffectBaseType EffectBaseType extends SEMBaseType and provides a base abstract
type for a subset of types defined as part of the sensory effects metadata
types.

SEMBaseAttributes Describes a group of attributes for the sensory effects.

anyAttribute Provides an extension mechanism for including attributes from namespaces

other than the target namespace. Attributes that shall be included are the
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose of
fdentifying process units and associating time mformation to themn.

EXAMPLE si:pts describes the point in time when the associated inforrhation
shall become available to the application for processing.

Semantics of|the SupplementalInformationType:

Name Definition

SupplementjalInformation Tool for describing supplemental informatioD.

Type

ReferenceRegion Describes the reference region_fon ‘automatic extraction from video. |f the
autoExtraction is not present or is not equal to video, this element shall
be ignored. The localization.'scheme used is identified by means df the
mpeg7:SpatioTemporalliocatorType that is defined in ISQ/IEC
15938-5.

Operator Describes the preferred type of operator for extracting sensory effects| from

the reference region of video with the following possible instantiations.

— average: extracts sensory effects from the reference region by
caleulating average value.

—+_dominant: extracts sensory effects from the reference regign by
calculating dominant value.

4.6.9 Referpnce effect

4.6.9.1 Sy[tax

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA AR HHHHHE >
<!-- Reference Effect type -—>
<V—— #H##HHHHHAHSHHAHAHHHAS SR HAF SR H A SR HA SRR RS >
<complexType name="ReferenceEffectType">
<complexContent>
<extension base="sedl:SEMBaseType">
<attribute name="uri" type="anyURI" use="required" />
<attributeGroup ref="sedl:SEMBaseAttributes" />
<anyAttribute namespace="##other" processContents="lax" />
</extension>
</complexContent>
</complexType>
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Semantics of the ReferenceEffectType:

Name

Definition

ReferenceEffectType

Tool for describing a reference to a sensory effect, group of sensory effects,

or parameter.

uri Describes a reference to a sensory effect, group of sensory effects, or
parameter by an Uniform Resource Identifier (URI). Its target type must be
one — or derived — of sedl:Effed¢tBaseType,
sedl :GroupOfEffectType, Or sedl : ParameterBaseTHpe

SEMBhseAttributes Describes a group of attributes for the effects.

anyAftribute Provides an extension mechanism for includingcattributes from|namespaces

other than the target namespace. Attributes~that shall be incl

uded are the

XML streaming instructions as defined in ISO/VEC 21000-7 for tl]\ne purpose of

identifying process units and associating/time information to the

Attributes included here override the.attribute values possibly ¢

efined within

the sensory effect, group of effects.or parameter referenced by the uri.

EXAMPLE si:pts describes the point in time when the associa
shall become available to the\application for processing.

ed information

4.6.10 Parameters

4.6.10.1 Syntax

<VF— H#H##H#H##HFHFHFFFFFFFFEREAAFF AR HHHE >
<!I- Parameter Base type -—>
<UpP— ####HAHHAHHAHHA RS HA SRS S HA S HASHASHA S H AR S S -
<cpmplexType name=VParameterBaseType" abstract="true">

KcomplexContemts

K /complexContent>
</pomplexType>

<VF— HAFHHHHHFHFHFFFFFFFFFFAFFH AR HHHE >
<!}-/,‘Definition of Color Correction Parameter type -—>
<VECHH#HH#H#H#HHHFHF AR ——>

<extension{ hase="sedl : SEMBaseType" />

<complexType name="ColorCorrectionParameterType">

<complexContent>

<extension base="sedl:ParameterBaseType">

<sequence>

<element name="ToneReproductionCurves"
type="ct:ToneReproductionCurvesType" minOccurs="0"/>

<element name="ConversionLUT"
type="ct:ConversionLUTType" />

<element name="ColorTemperature" type="ct:IlluminantType"
minOccurs="0"/>

<element name="InputDeviceColorGamut"
type="ct:InputDeviceColorGamutType" minOccurs="0"/>

<element name="IlluminanceOfSurround" type="mpeg7:unsignedl2"

© ISO/IEC 2011 — All rights reserved

17



https://iecnorm.com/api/?name=ffbaf57daa99d5346d244d15d7d1faba

ISO/IEC 23005-3:2011(E)

minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

4.6.10.2 Semantics

Semantics of the ParameterBaseType:

Name Definition

ParameterHaseType Provides the topmost type of the parameter base type hierarchy.

Semantics of|the ColorCorrectionParameterType:

Name Definition

ColorCorrdgctionParameterType A type defining the schema of the‘color correction effect.

ToneReproductionCurves This curve shows the charatteristics (e.g., gamma curves for|R, G
and B channels) of the input display device.

ConversiornLUT A look-up table (matrix) converting an image between an image
color space (e.g.CRGB) and a standard connection space (e.g. CIE
XYZ).

ColorTempdgrature An element describing a white point setting (e.g., D65, D93) ¢f the

input display device.

InputDevideColorGamut Anyelement describing an input display device color gamut, which is
represented by chromaticity values of R, G, and B channgls at
maximum DAC values.

IlluminandeOfSurround An element describing an illuminance level of viewing environment.
The illuminance is represented by lux.

4.6.11 Additjonal-validation rules

4.6.11.1 Introduction

For the purpose of referencing the additional validation rules are numbered.

18 © ISO/IEC 2011 — All rights reserved
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4.6.11.2 The SEM element shall have a si:timeScale attribute.
4.6.11.3 The following rules shall apply on the GroupofEffects.
4.6.11.3.1 A GroupOfEffects shall have a timestamp (i.e., pts, ptsDelta, or absTime).

4.6.11.3.2 A GroupOfEffects outside of a Declarations shall not have both a pts and an absTime
at the same time.

4.6.11.3.3 A GroupOfEffects within a Declarations shall have only a ptsDelta for a timestamp.

4.6.11.4 The following rules shall apply on the Effect.
4.6.11.4.1 Atleast activate, duration, or f£ade shall be defined.

4.6.11.4.2 An Effect outside of a GroupofEffects shall have a timestamp'(i.e., pts, pt$Delta, or
absTfime).

4.6.11.4.3 An Effect within a GroupOofEffects shall have only a ptsbDelta for a timestgmp.
4.6.11.4.4 An Effect shall not have both a pts and an absTime at the same time.
4.6.11.4.5 An Effect within a Declarations shall hayé/only a ptsbelta for a timestamp.
4.6.11.4.6 If duration is defined activate may not be defined.

4.6.11.4.7 If fade and duration are definedactivate may not be defined.

4.6.11.4.8 |If fade is defined intensity shall be defined.

NOTE] The actual intensity is defined within the individual effecs by defining its value and range as @n extension of
interysityValueType and intensityRangeType respectively.

EXAMPLE intensity-valué and intensity-range.

4.6.11.4.9 If two (or more) consecutive Effect elements of the same type share the samg¢ timestamp
(i.e., pts, ptsDelta,or absTime) and the same location or overlap in time (i.e., location|duration,
actipate set to true/false resulting in overlap) only the latest in their order of appeararce shall be
used|while retaining the semantics of the priority attribute.

NOTE Itis possible to remove the other Ef fect elements from the description.
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4.6.11.4.10 If fade and duration are defined fade must be less or equal to duration.

4.6.11.5 Th

e following rules shall apply on the ReferenceEffect.

4.6.11.5.1 A ReferenceEffect outside of a GroupOfEffects shall have a timestamp (i.e., pts,
ptsDelta, or absTime).

4.6.11.5.2 A ReferenceEffect within a GroupOfEffects shall have only a ptsDelta for a

timestamp.
46.11.5.3 A

46.11.54 A

4.6.12 Examples

ReferenceEffect within Declarations shall have only a ptsbelta for a timestamp.

EXAMPLE 1 The following example shows a possible usage of the basic building blocks.
<SEM>
<DescrigtionMetadata>
<ClasdificationSchemeAlias alias="..." href="..."/>
</DescrijptionMetadata>
<Declargtions>
<!-- dome declarations to be used here -->
</Declarations>
<GroupOfl[Effects >
<kEffedt .../>
<Effedt .../>
</GroupdfEffects>
<ReferenceEffect uri="#effl" L/ >
<kEffect [.../>
<GroupOflEffects .>
<Effedt .../>
<Effedt .../>
<kEffedt .../>
</GroupdfEffects>
<ReferencekEffect uri="H#effl" />
<!-- and so on -->
</SEM>
EXAMPLE 2 The-following example shows a possible abstract implementation of Figure 2. Note that the example is

declared as ab)

S.

stracet because the attribute values refer to variables introduced in Figure 2 instead of using real valug

<Effect si
intensit
<Effect si
intensit

:pts="t0" activate="true" fade="tl1-t0O"
y-value="float" intensity-range="float float"/>
:pts="t2" activate="false" fade="t3-t2"
yv-value="0.0" intensity-range="0.0 100.0"/>

20
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5 Sensory effect vocabulary

5.1 Introduction

This Clause specifies syntax and semantics of the sensory effect vocabulary which comprises the following
effects:

— Light, colored light, flash light;

— Temperature;

—  Wind;
— Vibration;

— Water sprayer;

(d)s)

cent;

— Hog;

— (olor correction;

— Rigid body motion;

— Hassive kinesthetic motion;
— HRassive kinesthetic force;
— Active kinesthetic;

— Tlactile;

NOTE] SEV has been designed in-an-extensible way and additional sensory effects can be added easily.

EXAMPLE Additional sensory-effects may be added as extensions to sedl :Ef fectBaseType and ¢onformance to
SEDL

5.2 |Validation

Validgting a docdment against the SEV schema (as specified in W3C XMLSCHEMA) is necegsary, but not
sufficlent, to determine its validity with respect to SEV. After a document is validated against the BEV schema,
it shgll also~be subjected to additional validation rules. These additional rules are given |pelow in the
descrjptions of the elements to which they pertain.

5.3 Schema wrapper

The syntax of description tools specified in this clause is provided as a collection of schema components,
consisting notably in type definitions and element declarations. In order to form a valid schema document,
these schema components should be gathered in a same document with the following declaration defining in
particular the target namespace and the namespaces prefixes.

<?xml version="1.0"?>

<schema
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sedl="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
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xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004"
targetNamespace="urn:mpeg:mpeg-v:2010:01-SEV-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEV.xsd">

<import namespace="urn:mpeg:mpeg-v:2010:01-SEDL-NS" schemalocation="MPEG-V-
SEDL.xsd" />

<import namespace="urn:mpeg:mpeg7:schema:2004"
schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
7_schema_files/mpeg7-v2.xsd"/>

Additionally, the following line should be appended to the resulting schema document in order to obtain g well-
formed XML ¢locument.

</schema>

5.4 Light effect

5.4.1 Introduction

This Subclauge specifies syntax and semantics of a light effect.

5.4.2 Synt1x

<V—— HH#H#EHFHFHFFFFFFFFFFFFFFFFFAAAAAA SRS HHHHE >
<!-- S Light type -—>
<V —— W EEE SR >
<complexXType name="LightType">
<compllexContent>
<extlension base="sedl:EfifectBaseType">
<gdttribute name="color" type="sev:colorType" use="optional"/>
<gdttribute name="imntensity-value" type="sedl:intensityValueType"
use="optional™/>
<gttribute nanies"intensity-range" type="sedl:intensityRangeType"
use="optional" />
</extension
</comglexContent>
</complgxType>

<simpleType& name="colorType">
<union memberTypes="mpeg7:termReferenceType sev:colorRGBType" />
</simpleType>

<simpleType name="colorRGBType">
<restriction base="NMTOKEN">
<whiteSpace value="collapse"/>
<pattern value="#[0-9A-Fa-f]{6}"/>
</restriction>
</simpleType>
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Name Definition
LightType Tool for describing a light effect.
color Describes the color of the light effect as a reference to a classification

scheme term or as RGB value. A CS that may be used for this
is the Colorcs defined in Annex A of ISO/IEC 23005-6.

purpose

EXAMPLE 1 urn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice_blue would
describe the color Alice blue.
intensity-value Describes the intensity of the light effect in terms ofdllumination |n lux.
intehsity-range Describes the range of the intensity value.
EXAMPLE 2 [10.0° lux, 130.0 kix].
Semdgntics of the colorRGBType:
Name Definition
colofRGBType Tool for describing @‘color as RGB.
EXAMPLE 3 #r0rsFF would describe the color Alice blue.
fade In addition” to the semantics as defined in 4.6.3.2, the following
semantics apply:
=L)'If fade and intensity is provided, the fading shall be pgrformed
to the intensity defined in the intensity attribute.
NOTE This is basically covered by the semantics as defined in 4]3.3.2 but

repeated here fore better readability.

— If fade and color is provided, the fading shall be performed to the

color defined in the color attribute.

— If fade, intensity, and color is provided, the fading

shall be

performed to the intensity and color defined in the intens

ity and

color attributes respectively.

5.4.4 Additional validation rules

5441 Introduction

For the purpose of referencing the additional validation rules are numbered.

© ISO/IEC 2011 — All rights reserved
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5.4.4.2
5443 Th

5.4.5 Exam

EXAMPLE 1

If intensity-value is present, intensity-range must be present and vice versa.

e intensity-value must be within the intensity-range.

ple

This example shows the description of a light effect with the following semantics. The intensity is 50.0 lux
(within a range of [10'5,32000] lux), i.e., approximately a family living room, with the color #FF0000. The light effect is
activated at si:pts="0" and deactivated at si:pts="28".

<Effect xsi:type="sev:LightType" intensity-value="50.0" intensity-range="0.00001
32000.0" gctivate="true™ color="#FF0000" si:pts="0"/>

<Effect xdi:type="sev:LightType" activate="false" color="#FF0000" si:pts="28"|/>
EXAMPLE 2 This example shows the description of a light effect which uses the color scheme where the dolor is
defined as a rdference to the color classification scheme.

<DescriptijonMetadata>

<ClassifilcationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"
alias="COI|IOR" />

</DescriptlionMetadata>

<Effect xdi:type="sev:LightType" intensity-value="50.0" intensity-range="0.00[001
32000.0" duration="28" color=":COLOR:amber" si:pts=!0"/>

EXAMPLE 3 This example shows the description of a light effect ' which disables the light effect on the left:middle:front
only.

<DescriptilonMetadata>

<ClassifiljcationSchemeAlias href="urn¢mpeg:mpeg-v:01-SI-LocationCS-NS"
alias="wcq" />

</DescripfionMetadata>

<Effect xdi:type="sev:LightTypettlocation=":WCS:left:middle:front"
activate="|/false" si:pts="40" fade="1"/>

5.5 Flash gffect

5.5.1 Introduction
This Subclauge spegcifies syntax and semantics of a flash effect.

5.5.2 Syntax

<!—— #H#H#H#HHAHAHAHAHAAHAHAHAHAHAH A AR SRS HSHHEE >

<!--

SEV Flash type

-—>

<V—— HH#H###HHFFFFFEFFHEEEE A ——>
<complexType name="FlashType">
<complexContent>
<extension base="sev:LightType">

<attribute name="frequency"

type="positiveInteger" use="optional"/>

</extension>
</complexContent>
</complexType>
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5.5.3 Semantics
Semantics of the FlashType:
Name Definition
FlashType Tool for describing a flash effect.
frequency Describes the number of flickering in times per second.
EXAMPLE The value 10 means it will flicker 10 times for each second.

5.5.4| Example
EXAMPLE This example shows the description of a flash effect with the following semantics. The intepsity is 20.0 kix
(withirl a range of [10'5,32000] lux), i.e., approximately full daylight (but not direct sunlight) with a duration} of 5 seconds.
The light flickers 10 times per second and the effect starts at si:pts="0".
<Effpct xsi:type="sev:FlashType" intensity-value="20000.0" intensity-
rangp="0.00001 32000.0" duration="5" frequency="10*\si:pts="0"/>
5.6 |Temperature effect
5.6.1| Introduction
This $ubclause specifies syntax and semantics,ef*\a temperature effect.
5.6.2| Syntax

<Vp— #H#EFHAHHHASSHHAH SRS AR HA AR H SRR >

<!lF- SEV Temperature type -—>

<UpP— #H###HAHHAHHAHHARI AR HASHASHASHAHHASHASHASHH RS -

<cpmplexType name={TemperatureType">

KcomplexContent>
<extension~base="sedl:EffectBaseType">
<attributeé name="intensity-value" type="sedl:intensityValueType
use="optional" />
<attribute name="intensity-range" type="sedl:intensityRangeType
Use="optional" />
<J/extension>
K/ complexContent>

</complexType>

5.6.3

Semantics

Semantics of the TemperatureType:

© 180/
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Name Definition

TemperatureType Tool for describing a temperature effect.

intensity-value Describes the intensity of the temperature effect in terms of
heating/cooling in Celsius.

intensity-range Describes the range of the intensity value.
EXAMPLE [0.0, 100.0] on the Celsius scale.

5.6.4 Additjonal validation rules

5.6.4.1  Infroduction

For the purpo
5.6.4.2 If1

5.6.4.3

5.6.5 Example

EXAMPLE
10° (within a rg

Thie intensity-value must be within the intensity-range:

se of referencing the additional validation rules are numbered.

ntensity-value is present, intensity-range must be present and vice versa.

nge of [-10.0,100.0]°), i.e., relatively cold, with a duratioh of 2 seconds and the effect starts at si:pts="

This example shows the description of a temperature,_effect with the following semantics. The intepsity is
0"

<Effect xd

i:type="sev:TemperatureType" intensity-value="10.5" intensity-range

10.0 100.Q" duration="2" si:pts="0"/>
5.7 Wind effect
5.7.1 Introduction
This Subclauge specifies syntax and semantics of a wind effect.
5.7.2 Syntgx
<V—— H#HHHHHHREHSHHAHAHHH AR HA SRR SR HA SRR >
<!-- 8 Wind type -—>
<!—— HH#HH#EHRFFHFEFFFFFFFFFFEAAAHH AR AR S SR >
<complexType name="WindType">
<complexContent>
<extension base="sedl:EffectBaseType">

<a
<a
</ex

</comp
</comple

ttribute name="intensity-value"
use="optional" />

type="sedl:intensityValueType"

ttribute name="intensity-range" type="sedl:intensityRangeType"
use="optional" />

tension>

lexContent>

xXType>
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Semantics

Semantics of the windType:

Name Definition

WindType Tool for describing a wind effect.

intensity-value

Describes the intensity of the wind effect in terms of strength in

Beaufort.
intehsity-range Describes the range of the intensity value.
EXAMPLE [0.0, 12.0] on the Beaufort scale.
5.7.4| Additional validation rules
5.7.41 Introduction

For th

5.7.4,

e purpose of referencing the additional validation rules are numbered.

2 If intensity-value is present, intensity-range must be present and vice versa.

5.743 The intensity-value must be within the intensity-range.
5.7.5| Example
EXAMPLE This example shows the description of a wind effect with the following semantics. The |intensity is 3.0
according to the Beaufort scale (within a range.6f [0.0 12.0] Beaufort), i.e., approximately a gently breezef with a fade-in
time of 5 seconds and the effect is activated.atsi:pts="0".
<DesfriptionMetadata>

<ClpssificationSchemeAli1das alias="WCS" href="urn:mpeg:mpeg-v:01-SI-LochtionCS-
NS"/p
</DepcriptionMetadata>
<Effpct xsi:type=tsev:WindType" fade="5" location=":WCS:*:*:front" intephsity-

valu

£="3.0" intensity-range="0.0 12.0" activate="true" si:pts="0"/>

5.8

Vibration effect

5.8.1

Introduction

This Subclause specifies syntax and semantics of a vibration effect.

5.8.2

Syntax

<V—— #H#HHHHHAHHHHAHAHHHAS SR HAF AR H A SR HA SR H SRS >
<!-- SEV Vibration type -—>
<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFHAAAAAA SRS HHHHHE >
<complexType name="VibrationType">

<complexContent>

<extension base="sedl:EffectBaseType">

<attribute name="intensity-value" type="sedl:intensityValueType"

© 180/
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use="optional" />

<attribute name="intensity-range" type="sedl:intensityRangeType"

use="optional" />

</extension>
</complexContent>
</complexType>

5.8.3 Semantics

Semantics of

the Vibrati anType:

Name Definition

VibrationTlype Tool for describing a vibration effect.

intensity-value Describes the intensity of the vibration effect in terms of strength
according to the Richter scale.

intensity-range Describes the range of the intensity value.
EXAMPLE [0.0, 10.0] on the Richter magritude scale.

5.8.4 Additjonal validation rules

5.8.4.1 Infroduction

For the purpg

5.84.2 If3

5.8.4.3 Thee intensity-value mustbe within the intensity-range.

5.8.5 Example

EXAMPLE
according to tH
with a duration

se of referencing the additional validatien*rules are numbered.

ntensity-value is present,.intensity-range must be present and vice versa.

This example shows the description of a vibration effect with the following semantics. The intensity is 4.1
e Richter magnitude scale (within a range of [0.0,10.0]), i.e., noticeable shaking items and rattling foises,
of 7 seconds’~The vibration has a fade-out time of 3 second and the effect starts at si:pts="0".

<Effect xd
10.0" durdg

1:type="sev:VibrationType" intensity-value="4.1" intensity-range="0|.0
tion="7" fade="3" si:pts="0"/>

5.9 Spraying effect

5.9.1 Introduction

This Subclause specifies syntax and semantics of a spraying effect.

28
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5.9.2 Syntax

<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFHAAAAA A SRS HHHHHE >
<!-- Definition of Spraying type -—>
<V—— #H#HHHHHAHSHHAHAHHHA SR HAF SR HHH SR HA SR HEH SRS >
<complexType name="SprayingType">
<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"
use="optional" />
<attribute name="intensity-range" type="sedl:intensityRangeType"

uscT—= = ULJLJ‘.UJ.J.G.]. =
<attribute name="sprayingType" type="mpeg7:termReferenceType!l />
</extension>
K /complexContent>
</pomplexType>

5.9.3| Semantics

Semdgntics of the SprayingType:

Namg Definition

SprayingType Tool for describing a spraying effect.

intensity-value Describes the intensityof the spraying effect in terms in mi/h.
intehsity-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.

sprayingType Descfibes the type of the spraying effect as a referencg to a
classification scheme term. A CS that may be used for this purpose is
the SprayingTypeCs defined in Annex A of ISO/IEC 23005-6.

5.9.4| Additional validation rules

5941 Introduction

For the purpose of referencing the additional validation rules are numbered.

59.4.2 If intensity-value is present, intensity-range must be present and vice versa.
5.9.4.3 The intensity-value must be within the intensity-range.

5.9.5 Example

EXAMPLE This example shows the description of a water sprayer effect with the following semantics. The intensity
is 0.7 ml/h (within a range of [0.0,10.0] ml/h) with a duration of 2 seconds and the effect starts at si:pts="0".

<Effect xsi:type="sev:SprayingType" intensity-value="0.7" intensity-range="0.0
10.0" duration="2" si:pts="0"/>
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5.10 Scent effect

5.10.1 Introduction

This Subclause specifies syntax and semantics of a scent effect.

5.10.2 Syntax

<V—— HH#H#H#H#HHHFHFFFFFFFFFFFFFFFFFAAAAA AR HHHHHE >
<!-- Definition of Scent type ==
<!—— HHHSFHHHHHASSS LB BB S BB BB B S S S S S S S BB S S S S S S S S SE
<complexType name="ScentType">
<compllexContent>
<exflension base="sedl:EffectBaseType">
<gdttribute name="scent" type="mpeg7:termReferenceType"
use="optional" />
<gdttribute name="intensity-value" type="sedl:intensityVal@eType"
use="optional" />
<gdttribute name="intensity-range" type="sedl:intensityRahgeType"
use="optional" />
</extension>
</comglexContent>
</complgxType>

5.10.3 Semantics

Semantics of|the ScentType:

Name Definition
ScentType Tool for describing a scent effect.
scent Describes the scent to use. A CS that may be used for this purpose is

the scentCs defined in Annex A of ISO/IEC 23005-6.

intensity-value Describes the intensity of the scent effect in ml/h.

intensity-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.

5.10.4 Additional validation rules

5.10.4.1 Introduction

For the purpose of referencing the additional validation rules are numbered.
5.10.4.2 If intensity-value is present, intensity-range must be present and vice versa.

5.10.4.3 The intensity-value must be within the intensity-range.
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5.10.5 Example

EXAMPLE This example shows the description of a scent effect with the following semantics. The scent is lilac
according to the classification scheme, the intensity is 0.1 ml/h (within a range of [0.0,10.0] ml/h) with a duration of 10
seconds and the effect starts at si:pts="0".

<DescriptionMetadata>

<ClassificationSchemeAlias alias="SCENT" href="urn:mpeg:mpeg-v:01-SI-ScentCS-
NS" />

</DescriptionMetadata>

<Effect xsi:type="sev:ScentType" intensity-value="0.l1" intensity-range="0.0 10.0"
duration="10" scent=":SCENT:lilac" si:pts="0"/>

5.11 |Fog effect

5.11.1 Introduction

This $ubclause specifies syntax and semantics of a fog effect.

5.11.2 Syntax

<Vp— #H##HAHHHAHSHHAHAHHH AR HAF S H AR HA S H SRS >
<!l- Definition of Fog type -—>
<VF— ####H##HFFFFFFFFFFFFFFFFFFFAAAAA AR HHHE ——>
<cpmplexType name="FogType">
KcomplexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-valfle" type="sedl:intensityValueTypel|
use="optional" />
<attribute name="intensity-range" type="sedl:intensityRangeTypel|
use="optional" />
</extension>
K /complexContent>
</pomplexType>

5.11.3 Semantics

Semdntics of the. FogType:

Namg Definition

FogTypé Tool for describing a fog effect.
intensity-value Describes the intensity of the fog effect in ml/h.
intensity-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.
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5.11.4 Additional validation rules

5.11.4.1 Introduction

For the purpose of referencing the additional validation rules are numbered.

5.11.4.2 If intensity-value is present, intensity-range must be present and vice versa.

5.11.4.3 The intensity-value must be within the intensity-range.

5.11.5 Example

EXAMPLE

(within a range] of [0.0,10.0] ml/h) with a duration of 20 seconds and the effect starts at si:pts="0".

This example shows the description of a fog effect with the following semantics. The intensityis 1]5 ml/h

<Effect xdi:type="sev:FogType" intensity-value="1.5" intensity-range="0.0 10.[0"

duration="

20" si:pts="0"/>

5.12 Color

5.12.1 Introduction

This Subclau

5.12.2 Synt1x

correction effect

5e specifies syntax and semantics of a color correction-gffect.

<!-— ##

<!-- Dgfinition of Color Correction type -—>

<!-- ##
<complex
<comp |
<ext

<d

type="mpeg
type="mpeg
<

<4

<3

HHSHAHHAHHAHAHH A AR A H A AR H SRR H AR SRS RS ——>

HHEFHFHFHHHHHHH AR AR AR S HHRAHHHHHHHHHHHFHES >

Type name="ColorCorrectionType">

exContent>

ension base="sedl:EffectBaseType">

hoice minOccurs="0!>

<element name="Spat¥oTemporallLocator"
7:SpatioTemporalkocatorType" />

<element nameg"SpatioTemporalMask"

7 :SpatioTemporalMaskType" />

choice>

ttribute mame="intensity-value" type="sedl:intensityValueType"
use=!"optional" />

ttribute name="intensity-range" type="sedl:intensityRangeType"
use="optional" fixed="0 1"/>

</eX

tersion>

</complexContent>
</complexType>
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Semantics of the ColorCorrectionType:

Name Definition
ColorCorrectionType Tool for describing a color correction effect.
intensity-value Describes the intensity of the color correction effect in terms of “on”

and “off” with respect to 1(on) and O(off).

inte

hs1lty-range

Describes the range of the intensity value, i.e., 1 (on) and 0 (off).

Spat

i oTemporallLocator

Describes the spatio-temporal localization of the movingyregion using
mpeg7 : SpatioTemporalLocatorType (optional),crwhich inglicates

the regions in a video segment where the color Gefrection e
applied. The mpeg7:SpatioTemporallLocatorType is def
ISO/IEC 15938-5.

fect is
ned in

Spat

i oTemporalMask

Describes a spatio-temporal mask that defines the spatio-te
composition of the moving region-(optional), which indicat
masks in a video segment where the-color correction effect is a
The mpeg7:SpatioTemporadMaskType is defined in IS
15938-5.

mporal
bs the
pplied.
O/IEC

5.12.4

5.12.4.1 Introduction

For th

} Additional validation rules

e purpose of referencing the additional validation rules are numbered.

5.12.4.2 |If intensity-value ispresent, intensity-range must be present and vice versa.

NOTE|

5.12.4

5.12.¢

b Example

regions as depicted in Figure 4.

EXANFLE The following example shows a possible usage of the color correction effect applied to

© ISO/IEC 2011 — All rights reserved

intensity-range-has a fixed attribute and, thus, it must not be present explicitly as it is prg

.3 The intensity-value must be within the intensity-range.

sent implicitly.

patio-temporal
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Figure 4 — Color correction effect applied to spatio-temporal regions

<Effect in
<sev:Spa
<mpeg]
<mp¢g

<]

<]

</mg

<! -4

<mp¢g

<]

<!
<nj

<!
<]

</mg
<!-4
<mp§

tensity-value="1" intensity-range="0 1" duration="28" si:pts="12000
tioTemporall.ocator>

:FigureTrajectory type="rectangle">

g7 :MediaTime>
peg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
peg’:MediaDuration>PT28S</mpeg7 :MediaDuration>
eg7:MediaTime>

Vertex 1 -->

g7 :Vertex>

peg’:KeyTimePoint>

<mpeg7 :MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
<mpeg7 :MediaTimePoint>T00:00:28</mpeg7 :MediaTimePoint>
mpeg? : KeyTimePoint>

-- x coordinate -->

peg7:InterpolationFunctiens>

<mpeg7 :KeyValue type="startPoint">8</mpeg7:KeyValue>
<mpeg’:KeyValue type="secondOrder" param="1.0">36</mpeg7:KeyValue>
mpeg7 : InterpolatioenFunctions>

-- vy coordinate. >

peg”:InterpolationFunctions>

<mpeg7 :KeyVallie>14</mpeg7 :KeyValue>

<mpeg’ :KeyValue>28</mpeg7 :KeyValue>

mpeg7 : InterpolationFunctions>

eg’:Vextex>

Vertex 2 —-->

g7 Vertex>

peg7 :KevTimePoint

</

<!

<mpeg7 :MediaTimePoint>T00:00:00</mpeg7 :MediaTimePoint>
<mpeg7 :MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
mpeg7 :KeyTimePoint>
-- x coordinate -->

<mpeg7:InterpolationFunctions>

</

<!

<mpeg7 :KeyValue type="startPoint">24</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">51</mpeg7:KeyValue>
mpeg7: InterpolationFunctions>

-- y coordinate -->

<mpeg7:InterpolationFunctions>

</

<mpeg7 :KeyValue>17</mpeg7:KeyValue>
<mpeg7 :KeyValue>30</mpeg7:KeyValue>
mpeg7:InterpolationFunctions>

34

© ISO/IEC 2011 — All rights reserved



https://iecnorm.com/api/?name=ffbaf57daa99d5346d244d15d7d1faba

ISO/IEC 23005-3:2011(E)

</mpeg7:Vertex>
<!-- Vertex 3 -->
<mpeg7:Vertex>
<mpeg7 :KeyTimePoint>
<mpeg7 :MediaTimePoint>T00:00:00</mpeg7 :MediaTimePoint>
<mpeg7 :MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7 :KeyTimePoint>
<!-- x coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue type="startPoint">12</mpeg7:KeyValue>

<mpeg7:KeyValue type="secondOrder" param="1.0">39</mpeg7:KeyValue>

</mpeg7:InterpolationFunctions>

<!-- y coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue>8</mpeg7:KeyValue>
<mpeg7 :KeyValue>22</mpeg7 :KeyValue>
</mpeg7:InterpolationFunctions>
</mpeg7:Vertex>
K /mpeg’ :FigureTrajectory>

</pev:SpatioTemporallLocator>
</Efffect>
5.13 |Rigid body motion effect
5.13.1 Introduction
This $ubclause specifies syntax and semantics of a rigid body motion effect.
5.13.2 Syntax
<U— HHHHAHEHARHAHHAHAHHH AR B HPR S H R ARG H A S H SRR -
<!l-- Definition of Rigid Body Motion type -—>
<Vf— H#H#$HAHHHAHSESHAHA SSRGS AR RS >
<cpmplexType name="RigidBodyMotionType">
KcomplexContent>
<extension base="sedl:EffectBaseType">
<sequence>,

<element.name="MoveToward" type="sev:MoveTowardType"
minOccurs="0"/>

<element name="TrajectorySamples" type="mpeg7:FloatMatrixTypel
minOccurs="0" maxOccurs="unbounded" />

<e€lement name="Incline" type="sev:InclineType" minOccurs="0"/{

<element name="Shake" type="sev:ShakeType" minOccurs="0"/>

<element name="Wave" type="sev:WaveType" minOccurs="0"/>

clement name="Splin" CType="Sev:spinlype ™ MinUCCUurs="0"
<element name="Turn" type="sev:TurnType" minOccurs="0"/>
<element name="Collide" type="sev:CollideType" minOccurs="0"/>
</sequence>
</extension>

</complexContent>
</complexType>

<V—— #H#HHHHHAHHHHAHAHHHAS SR HAF AR H A SR HA SR H SRS >
<!-- Definition of Move Toward type -—>
<V—— #H#HHHHHAHHHHAHAHHHAS SR HAF AR H A SR HA SR H SRS >
<complexType name="MoveTowardType">

<attribute name="speed" type="float" use="optional"/>

© ISO/IEC 2011 — All rights reserved
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de

de

de

de

de

<attribute name="acceleration" type="float" use="optional"/>

<attribute name="directionV" type="sev:MoveTowardAngleType" use="optional"

fault="0"/>

<attribute name="directionH" type="sev:MoveTowardAngleType" use="optional"

fault="0"/>
<attribute name="distance" type="float" use="optional"/>
</complexType>

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA AR HHHHHE >
<!-- Definition of Incline type -—>
<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFAAAAAA AR RS HHHHE >

<C0mpleA Fyore—rarme=" IJ.;\,].J‘.J.LCT_Y e
<attrijpute name="pitchSpeed" type="float" use="optional"/>
<attrijpute name="pitchAcceleration" type="float" use="optional"/>
<attrijpbute name="rollSpeed" type="float" use="optional"/>
<attrijpute name="rollAcceleration" type="float" use="optional"/>
<attrijpbute name="yawSpeed" type="float" use="optional"/>
<attrijpbute name="yawAcceleration" type="float" use="optional />
<attrijpbute name="pitch" type="sev:InclineAngleType" use="optienal"

fault="Q" />
<attrijpute name="roll" type="sev:InclineAngleType" use="6ptional"

fault="Q" />
<attrijpute name="yaw" type="sev:InclineAngleType" uSe="optional"
fault="Q" />

</complgxType>

<!-- Dgfinition of Shake type ==
<V —— HHHHEHEFFFFE R >
<complexType name="ShakeType">

<attrijpbute name="direction" type="mpeg?¥:termReferenceType"
use="optional" />

<attrijpute name="count" type="float" use="optional"/>

<attrijpute name="distance" type="float" use="optional"/>

<attribute name="interval" type="positivelnteger" use="optional"/>
</complgxType>

<!-- ##a############################################# -—>

<V—— HH#H#EHFHFHFFFFFFFFFFFFFFHFAAAAAA A HHHHHE >
<!-- Dgfinition of Wawe\‘type -—>
<V —— W HEHEFE A e >
<complexType name='"WaveType">

<attrijpbute namesidirection" type="mpeg7:termReferenceType"
use<"optional" />
<attrijpbute_name="startDirection" type="mpeg7:termReferenceType"
use="optional" />
<attrijbttfe name="count" type="float" use="optional"/>

<attribu.tc J.J.QLJ.I.I.C—"dJI.DtoLJ.J.\./C" \__yyc—"fluu.t" rse="_ uyta‘.u;;ul"
<attribute name="interval" type="positivelnteger" use="optional"/>
</complexType>

<V—— HH#H###HHFFFFFEFFHEEEE A ——>
<!-- Definition of Spin type S0
<V—— HH#H###HHFFFFFFFFHEEEE A ——>
<complexType name="SpinType">

<attribute name="direction" type="mpeg7:termReferenceType"

use="optional" />

<attribute name="count" type="float" use="optional"/>

<attribute name="interval" type="positivelnteger" use="optional"/>
</complexType>
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<U—— HHHHHFHHFHHASHASHASHASHASHASHASHASHASHASHH SRS -
<!-- Definition of Turn type
<U—— HHHHHAHHAHHAHHAHHAHHAHHAHHASHASHASHASHASHH S SRS -
<complexType name="TurnType">

<attribute name="direction"
<attribute name="speed"

</complexType>

-—>

type="sev:TurnAngleType" use="optional"/>
type="float" use="optional"/>

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAA AR HHHHE >
<!-- Definition of Collide type

<!
<c

</

<!
<!
<!
<

0

</

<

0]

</

<s

</

NIRRT TR TR TR TR TR TR IR TR TR TR TR TR TR TN TR TR TN TR T RN TR T

-—>

NTRRTRRTNTN AL NIRRT TR TR TR TR TR TR TR TR TR TR TR TR TR IR TR TR IR TR T
C TC 00 10 70 10 10 10 10 10 1 TF 10 T 10 TF 1 T 1 1 1 T 10 1F 10 1 10 1 10 1 1 T 10 1 10 1 10 1 1 1 1 1 1 1 10 1 10 1

bmplexType name="CollideType">

Kattribute name="directionH" type="sev:MoveTowardAngleType"

use="optional" default="0"/>

Kattribute name="directionV" type="sev:MoveTowardAngleType"

use="optional" default="0"/>

cattribute name="speed" type="float" use="optional"/>

ComplexType>

= HHHHH AR RS HHHHHHHHF SR
-- Definition of Rigid Body Motion base type

= HHHHH AR RS S HHHHHHH SR
impleType name="TurnAngleType">

krestriction base="integer">

<minInclusive value="-180"/>
<maxInclusive value="180"/>

K /restriction>

EimpleType>

impleType name="InclineAngleType"&

Krestriction base="integer">
<minInclusive value="-359" /3
<maxInclusive value="359" />

K /restriction>

EimpleType>

impleType name="MoveTowardAngleType">

krestriction base='integer">
<minInclusive value="0"/>
<maxInclusivesyvalue="359"/>

K /restriction>

EimpleType>

-—>
-——>
-——>
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5.13.3 Semantics

Semantics of the RigidBodyMotionType:

Name

Definition

MoveToward

This pattern covers three dimensional movement of 6DoF (cf.
Figure 5), which means changing the location without rotation. The
type is sev:MoveTowardType.

Figure 5 — MoveToward pattern.

Trajectory

Samples

This pattern describes a set of position and_orientation samples that
the rigid body will follow (cf.,, \Figure 6). The type is
mpeg7:FloatMatrixType.

e YNl

Figure 6 — TrajectorySamples pattern.

Incline

This (pattern covers pitching, yawing, and rolling motion of 6 DoF,
which means changing the rotation without changing the location (cf.
Figure 7). The type is sev: InclineType.

Y&
Yaw Ro

) z

Pitch

[

K -

Figure 7 — Incline pattern.
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Shake

This pattern is a continuous motion moving from one side to opposite
side repeatedly (cf. Figure 8). This is an abstracted motion pattern

which can be alternatively expressed by repetition of Move p
The type is sev: ShakeType.

=)

Figure 8 — Shake pattern.

attern.

Wave

This pgﬂ-nrn is—a caontinuaous - maotion fram side. ||p toside-down |
surface of water (cf. Figure 9). This is an abstracted motioh
which can be alternatively expressed by repetition of, roll
pitching of Incline pattern. The type is sev:WaveType.

Figure 9~ Wave pattern.

ke the
pattern
ng or

Spin

This pattern is a continuous turning based on a central point
without change the pla¢e (cf. Figure 10). This is an abstracted
pattern which can bé\alternatively expressed by repetition of
of Incline pattern. The type is sev: SpinType.

Figure 10 — Spin pattern.

inside
motion
awing

Turn

This pattern is a motion of moving towards some directi
Figure 11). This is an abstracted motion pattern which ¢

bn  (cf.
an be

alternatively expressed by repetition of Move and Incline pattern. The

type is sev: TurnType.

Figure 11 — Turn pattern.
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Collide This pattern is a motion of moving object collides against something
(cf. Figure 12). This is an abstracted motion pattern which can be
alternatively expressed by repetition of Move and Incline pattern. The
type is sev:CollideType.

m—

Figure 12 — Collide pattern.

Semantics of|the MoveTowardType:

Name Definition

Speed Describes the moving speed in terms of centimeter per'second.
Acceleratilon Describes the acceleration in terms of centimeter per square second.
directionH Describes the horizontal direction of moving in terms of angle. The

type is sev:MoveTowardAngleType. The angle starts from the
front-center of the rigid body and incréases with CCW (Counter Clock
Wise) as depicted in Figure 13.

directionH = 0

directionfh=-90 \ directionH = 270

Figure 13 — Horizontal direction model for MoveToward pattern.

directionV Describes the vertical direction of moving in terms of angle. The type
is sev:MoveTowardAngleType. The angle starts from the front-
center of rigid body and increases with CCW as depicted in Figure 14.

directionV = 270

directionV = 0 € 1_ —> directionV = 180

Figure 14 — Vertical direction model for MoveToward pattern.
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distance

Describes the distance between the origin and destination in terms of

centimeter.

Semantics of the InclineType:

Name Definition
PitchSpeed Describes the rotation speed based on X-axis in terms of degree per
second.
PitchAcceleration Describes the acceleration based on X-axis in termsyof degrge per
square second.
RollBpeed Describes the rotation speed based on Z-axis in terms of degree per
second.
Rollhcceleration Describes the acceleration based on,Z-axis in terms of degree per
square second.
YawSpeed Describes the rotation speed based on Y-axis in terms of degrfee per
second.
YawAfceleration Describes the acceleration based on Y-axis in terms of degrge per
square second.
pitch Describes the fotation based on X-axis in terms of angle. Hositive
value means the rotation angle in the direction of pitch arfow as
depicted-in the Figure 15.
Y A
(> Roll
Yaw z
Pitch
< \
x U
Figure 15 — Direction model for Incline pattern.
NOTE  The pitch angle is increased with counter-clock wise.
roll Describes the rotation based on Z-axis in terms of angle. Positive

value means the rotation angle in the direction of roll arrow as

depicted in the Figure 15.

NOTE  The roll angle is increased with counter-clock wise.

© ISO/IEC 2011 — All rights reserved
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yaw Describes the rotation based on Y-axis in terms of angle. Positive
value means the rotation angle in the direction of yaw arrow as
depicted in the Figure 15.

NOTE  The yaw angle is increased with counter-clock wise.

Semantics of the ShakeType:

Name Definition

direction Describes the direction of the shake motion (cf. Figure 16). A CS_that
may be used for this purpose is the ShakeDirectionCs defined in
Annex A of ISO/IEC 23005-6.

Heave

Sway

Figure 16— Direction model for Shake pattern.

count Describes the-times to shake during the duration time.

distance Describessthe distance between the two ends of the shaking motion in
terms_of centimeter (cf. Figure 17).

<l >
) Cd

distance

Figure 17 — Distance for shaking motion.
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interval Describes a break time in the intervals of shake motions according to
the time scheme used. The time scheme used shall be identified by
means of the si:absTimeScheme and siitimeScale attributes
respectively.

NOTE The interval is illustrated in Figure 18.

duration

interval

interval

Figure 18 — Illlustration of interval.
Semdntics of the WaveType:
Name Definition
direftion Describes the direction of the wave motion (cf. Figure 19). A ¢S that

may be used for this purpose is the WaveDirectionCs defined in
Annex A of ISO/IEC 23005-6.

direction = front-rear direction = left-right

Figure 19 — Direction for waving motion.

starfDirection Describes whether it starts towards up direction or down directfon (cf.
Figure 20). A CS that may be used for this purpose [s the
WaveStartDirectionCs defined in Annex A of ISO/IEC 23005-6.

S f\/

Stat LlJll ecHoRr— uu W1l Start Luu ecHoORr—

Figure 20 — Start direction for waving motion.

count Describes the times to wave during the duration time.
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distance Describes the distance between the top and the bottom of the wave
motion in centimeter (cf. Figure 21).

distance

Figure 21 — Distance for waving motion.

interval Describes a break time in the intervals of wave motions according to
the time scheme used. The time scheme used shall be identified by
means of the si:zabsTimeScheme and siitimeScale attributes
respectively.

Semantics of|the TurnType:

Name Definition

direction Describes the turning direction in terms of angle. The type is
sev:TurnAngleType. (cf. Figure 22).

direction = 90
\
)
»

direction = -0

Figure 22 — Direction for turn pattern.

speed Describes the turning speed in degree per second.

Semantics of|the spinTypé&:

Name Definition

direction Describes the direction of the spinning based on the 3 axes. A CS

ot o, Iha tiond £apr dhio A e o tha oo 2 o2 i oo fina
tratiay e OSCUTOT U iiS PUTpUSCTIo I O T LT CC T T OITT S Uthmhcyu

in Annex A of ISO/IEC 23005-6.

NOTE 1 Forward-spin based on x axis (which is “xf’ in the
classification scheme) indicates the spinning direction by the pitch
arrow depicted in the Figure 15. Otherwise, backward-spin based on
x axis (which is “xb" in the classification scheme) indicates the
opposite spinning direction of “xf”.

count Describes the times to spin during the duration time.

44 © ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=ffbaf57daa99d5346d244d15d7d1faba

ISO/IEC 23005-3:2011(E)

interval

Describes a break time in the intervals of spin motions according to
the time scheme used. The time scheme used shall be identified by
means of the si:absTimeScheme and siitimeScale attributes
respectively.

Semantics of the CollideType:

Name

Definition

direfptionH

Describes the horizontal direction of receiving impact in tefms of
angle. The type is sev:MoveTowardAngleType. The anglg starts
from the front-center of the rigid body and increases with CCW as
depicted in Figure 23.

directionH = 0

directionH = 90 directionH = 270

directionH = 180

Figure 23 —Horizontal direction model for collide pattern.

direfptionVv

Describes the vertical direction of receiving impact in terms of|angle.
The type.i§sev: TowardAngleType. The angle starts from the front-
center ofrigid body and increases with CCW as depicted in Figlire 24.

directionV = 270

directionV = 0 P— directionV = 180

directionV = 90

rFigure 24 — Vertical direction model for collide pattern.

speed

Describes the speed of colliding object in terms of centimeter per
second.

5.13.4 Examples

EXAMPLE 1

This example shows the description of a movetoward effect with the following semantics. The distance to

the target position is 6 cm, and the direction is 30 degrees in the vertical angle and 50 degrees in the horizontal angle. The
moving speed is 3 cm per second and the duration is 2 seconds. The rigid body starts to move towards target position at
si:pts="0" and stays at the target position until the duration time.

© ISO/IEC 2011 — All rights reserved
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<Effect xsi:type="sev:RigidBodyMotionType" duration="2"
<sev:MoveToward directionvV="30"

si:pts="0">

directionH="50" distance="6"

speed="3"/>

</Effect>

It is possible to describe acceleration instead of speed.

<Effect xsi:type="sev:RigidBodyMotionType"> duration="2"
<sev:MoveToward directionV="30"

si:pts="0"

directionH="50" distance="6"

acceleration="3"/>

</Effect>

It is also poss|ble to describe without speed or acceleration. In this case the semantics is that the rigid' boedy starts to
movetoward af si:pts="0" and should reach at the target position within the duration time, which implies'that the sgeed is
decided by the|duration and the distance. According to the below example, the implied speed is 3 cm/s¢
<Effect xdi:type="sev:RigidBodyMotionType" duration="2" si:pts="0¥>
<sev:MoyleToward directionV="30" directionH="50" distance="6("/>
</Effect>
EXAMPLE 2 This example shows the description of an incline effect with the\following semantics. The targgt pitch
angle is 30 degrees. The rotation speed is 10 degrees per second and the duration is 5 seconds. The rigid body sfarts to
rotate towards [target angle at si:pts="0" and stays at the target angle until the‘duration time.
<Effect xdi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Indline pitch="30" pitchSpeed="3.0"/>
</Effect>
It is possible td describe acceleration instead of speed.
<Effect xdi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Indline pitch="30" pitch&¢celeration="3.0"/>
</Effect>
It is also poss|ble to describe without speed or acceleration. In this case the semantics is that the rigid body starts to
incline at si:pt4="0" and should finish this motion during the duration time, which implies that the speed is decided |by the

duration and th

e angle.

<Effect xgd
<sev:Indg
</Effect>

i:type=¥sev:RigidBodyMotionType" duration="5" si:pts="0">

line pitch="30"/>

EXAMPLE 3

The rigid body

This example shows the description of a shake effect with the following semantics. The moving direction
is sway which means moving left and right repeatedly. The end-to-end distance is 10 cm and the duration is 5 seconds.

starts to shake at si:pts="0" and shake 5 times until the duration time.

<DescriptionMetadata>
<ClassificationSchemeAlias alias="SHAKE"
href="urn:mpeg:mpeg-v:01-ST-ShakeDirectionCS-NS" />
</DescriptionMetadata>

<Effect xsi:type="sev:RigidBodyMotionType" duration="5"
<sev:Shake direction=":SHAKE:sway" distance="5"

</Effect>

si:pts="0">
count="5"/>
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EXAMPLE 4 This example shows the description of a wave effect with the following semantics. The wave direction is
left-right and the distance is 10 cm, and the duration is 5 seconds. The rigid body starts to wave with the left side up at
si:pts="0" and wave 5 times until the duration time.

<DescriptionMetadata>
<ClassificationSchemeAlias alias="WAVE"
href="urn:mpeg:mpeg-v:01-SI-WaveDirectionCS-NS" />
<ClassificationSchemeAlias alias="WAVESTR"
href="urn:mpeg:mpeg-v:01l-SI-WaveStartDirectionCS-NS" />
</DescriptionMetadata>
<Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Wave direction=":WAVE:left-right"
startDirection=":WAVESTR:up" count="5" distance="10"/>
</Efffect>

EXAMPLE 5 This example shows the description of a turn effect with the following semantics. The turr] direction is 30
degre¢ and the turning speed is 10 degree per seconds. The rigid body starts to turn (including move towafds) in the right
directipn with the speed at si:pts="0" and stays during the duration time.

<Effpct xsi:type="sev:RigidBodyMotionType" duration="5" gi:pts="0">
<Tprn direction="30" speed="10"/>
</Efffect>

It is also possible to describe without speed. In this case the semantics is that the rigid body starts to thirn in the right
directipn at si:pts="0" and should finish this motion during the duration time.

<Effpct xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<spv:Turn direction="90"/>
</Efffect>

EXAMPLE 6 This example shows the,déescription of a spin effect with the following semantics. The sp|nning direction
is “xf’lwhich means forward spin based_on x-axis. The spinning count is 5 times and the duration is 6 peconds which
meang the rigid body starts to spin at.si:pts="0" and repeats 5 times for 6 seconds.

<DesfpriptionMetadatas
<ClLassificationSehemeAlias alias="SPIN"
href="urn:mpeg:mpeg-v:01-SI-SpinDirectionCS-NS" />
</DepcriptionMetadata>
<Effpct xsi:type="sev:RigidBodyMotionType" duration="6" si:pts="0">
<spv:Spim ‘direction=":SPIN:xf" count="6"/>
</Efffect>

EXAMPLE 7 This example shows the description of a collide effect with the following semantics. The rigid body
receives the colliding impact from the horizontal angle 90 degrees and vertical angle 30 degrees with the speed 220 cm
per second.

<Effect xsi:type="sev:RigidBodyMotionType" si:pts="0">
<sev:Collide directionH="90" directionvV="30" speed="220"/>
</Effect>
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5.14 Passive kinesthetic motion effect

5.14.1 Introduction

This Subclause specifies syntax and semantics of a passive kinesthetic motion effect.

5.14.2 Syntax

<!—— #H#HH#HFHHAHAHAHAAHAHAHAHAHAFAF SR SRS RIS HS S >

<!-- SEV Passive Kinesthetic Motion type -—>
<!—— HHHSFHHHHHASSS LB BB S BB BB B S S S S S S S BB S S S S S S S S SE
<complexType name="PassiveKinestheticMotionType">
<compllexContent>
<exflension base="sev:RigidBodyMotionType">
<gdttribute name="timeSamples" type="positivelnteger" use="required" />
</extension>
</comglexContent>
</complgxType>

5.14.3 Semantics

Semantics of

the PassiveKinestheticMotionType:

Name Déefinition
PassiveKinjestheticMotio Tool for describing a passive kinesthetic motion effect. This type
nType defines a passive kinesthetic motion mode. In this mode, a user

holds the kinesthetic ‘device softly and the kinesthetic device guides
the user’s hand according to the recorded motion trajectories that are
specified by threepositions and three orientations.

Trajectory

Samples Tool for describing a passive kinesthetic interaction. The passive
kinesthetic'motion data is comprised with 6 by m matrix, where 6 rows
contain, three positions (Px, Py, Pz in milimeters) and three
orientations (Ox, Oy, Oz in degrees) and where m columns contain
timeSamples data points. These six data are updated with the same
m timeSamples.

timeSampld

s Describes a number of data update times per second.

EXAMPLE The value 20 means that the kinesthetic device will move to
20 different positions and orientations for each second.

5.14.4 Additional validation rules

5.14.4.1 Introduction

For the purpose of referencing the additional validation rules are numbered.
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5.14.4.2 A number of TrajectorySamples must be in multiples of 6 since 6 samples include three
positions and three orientations at each period Therefore number of rows is fixed to 6.

5.14.4.3 A number of TrajectorySamples at an update period must not exceed the duration
therefore timesamples attribute should be set.

5.14.5 Examples

EXAMPLE This example shows the description of a passive kinesthetic motion effect with the following semantics.
The kinesthetic device moves to new positions and orientations according to the timeSamples. If 3 position and orientation
data are given and timeSamples is 3, then the kinesthetic device guides user’'s hand to three different positions and

orientations—for-t-second-since-3-samptes-for-positonand-orientationdata—areprovided—Note-that-the—passive kinesthetic

motion effect is activated at si:pts="5".

<Effpct xsi:type="sev:PassiveKinestheticMotionType" timeSamples="3" gi:pts="5">
<spv:TrajectorySamples mpeg7:dim="6 3">
15 0 20
10 30 10
20 11 50
30 10 O
0 10 10
10 0 15
</pev:TrajectorySamples>
</Efffect>

5.15 |Passive kinesthetic force effect

5.15.1 Introduction

This $ubclause specifies syntax and semantics of a passive kinesthetic force effect.

5.15.2 Syntax

<VF— H#H#####HFFFFFFFFEFPEE A e e - —>
<!l- SEV Passive Kinesthetic Force type -—>
<VF— HH##H#H#HHHFHFHAEEFFFFFFFFHFHHAA AR HHHE >
<cpmplexType name="PassiveKinestheticForceType">
KcomplexContent>
<extensilon base="sedl:EffectBaseType">
<seqlience>
<&lement name="PassiveKinestheticForce"
type="mpeg7:FloatMatrixType" />
</sequence>
JCCribute mame="timesSampies ™ CYypPe= "poOSitivelnteger ™ ugse="required" />
</extension>
</complexContent>
</complexType>
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5.15.3 Semantics

Semantics of

the PassiveKinestheticForceType:

Name

Definition

PassiveKinestheticForce

Tool for describing a passive kinesthetic force/torque effect. This type

Type defines a passive kinesthetic force/torque mode. In this mode, a user
holds the kinesthetic device softly and the kinesthetic device guides
the user’s hand according to the recorded force/toque histories.

PassiveKirfJestheticForce Describes a passive Kinesthetic force/iorque sensation. The passive
kinesthetic force/torque data are comprised with 6 by m matrix, where
6 rows contain three forces (Fx, Fy, Fz in Newton) and three torques
(Tx, Ty, Tz in Newton-millimeter) for force/torque trajectories.’ These
six data are updated with the same timeSamples.

timeSamplds Describes a number of data update times per second.

5.15.4 Additjonal validation rules

5.15.4.1 Infroduction

For the purpdg

5.15.4.2 A
include thre

se of referencing the additional validation rules areQumbered.

ata number of PassiveKinestheticForce must be in multiples of 6 since 6 samplé¢s

forces and three torques at each period: Therefore number of rows is fixed to 6.

5.15.4.3 PalssiveKinestheticForce effect element must have timeSamples attribute in paren

element, but

5.15.44 P
ActiveKi

duration attribute must not be described.

siveKinestheticForce@ffect element must not be described with

nTsthetic effect at the same time.

5.15.5 Examples

EXAMPLE

The kinestheti
given and timq
position and of

This example.shows the description of a passive kinesthetic force effect with the following sem|
device produces new forces and torques according to the update rate. If 3 forces and torques d4
Samples is\8, then the kinesthetic device produces forces and torques for 1 second since 3 samp
entation\data are provided. Note that the passive kinesthetic force effect is activated at si:pts="2".

=3

antics.
ta are
les for

<Effect xgd

INtype="sev:PassiveKinestheticForceType" timeSamples="3" si:pts="2"

\Y

<sev:Pas

sivekKlinesthetlickorce mpeg/:dim="6 3">

3 00
0 30
0 0 3
2 00
0 0 3
0 10 5
</sev:PassiveKinestheticForce>
</Effect>
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5.16 Active kinesthetic effect

5.16.1 Introduction

This Subclause specifies syntax and semantics of an active kinesthetic effect.

5.16.2 Syntax

<!—— #H#H#H#HHAHAH SRS AHAHAHAHAHAF A SR SRS HSEHEE >

<!-- SEV Active Kinesthetic type -—>
<l—— #HHS4HA4d U d S A DA DA IS IS IS IS IS IS SRS AL ELY
<cpmplexType name="ActiveKinestheticType">
KcomplexContent>
<extension base="sedl:EffectBaseType">
<sequence>

<element name="ActiveKinesthetic"
type="sev:ActiveKinestheticForceType" />

</sequence>
</extension>
K /complexContent>
</pomplexType>
<cpmplexType name="ActiveKinestheticForceType">
Kattribute name="fx" type="float" use="optional™/>
Kattribute name="fy" type="float" use="optional"/>
Kattribute name="fz" type="float" use="optional"/>
Kattribute name="tx" type="float" use="optional"/>
Kattribute name="ty" type="float" use="optional"/>
cattribute name="tz" type="float" wusé="optional"/>
</pomplexType>

5.16.3 Semantics

Semdntics of the ActiveKinestheticType:

Name Definition

ActipeKinestheticType Tool for describing an active kinesthetic effect. This type defines an
active kinesthetic interaction mode. In this mode, when a user
touches an object by his/her will, then the computed contact|forces
and torques are provided.

ActipeKineésthetic Describes an active kinesthetic interaction.

ActiveRInestheticForceT —Toot fordescribingthreeforces(fx, fy, fzyand—torques—<tx;ty; tz) for

ype each axis in an active kinesthetic mode. Force is represented in the
unit of N (Newton) and torque is represented in the unit of Nmm
(Newton-millimeter).
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5.16.4 Examples

EXAMPLE This example shows the description of an active kinesthetic effect with the following semantics. Forces
and torques are given with the computed values by a user’s input, where unit of force is N(newton) and unit of torque is
Nmm.

<Effect xsi:type="sev:ActiveKinestheticType">

<sev:ActiveKinesthetic fx="1.0" fy="2.0" fz="1.5" tx="200" ty="170"
tz="300"/>
</Effect>

5.17 Tactill effect

5.17.1 Introdquction

This Subclauge specifies syntax and semantics of a tactile effect.

5.17.2 Syntqx

<V —— W HEEEFE S (>
<!-- 8 Tactile type >
#

<V—— HH#H#EHFHFHFFFFFFFFFFFFFFFFFAAAAAA SRS >
<complexType name="TactileType">
<compllexContent>
<exflension base="sedl:EffectBaseType">
<gequence>
<choice>

<element name="ArrayIntensity'~Eype="mpeg7:FloatMatrixType" />
<element name="TactileResource" type="sev:TactileResourceType"/>
</choice>
</|sequence>
<gdttribute name="tactileEffect" type="mpeg7:termReferenceType"
use="requiredl/>
<gdttribute name="timeSamples" type="positivelnteger" use="optional"/>
</extension>
</comglexContent>
</complgxType>

<V—— W EEEEEE G e e - >
<!-- 8 TactileResource type -—>
<V—— HH#H#HFHFHFHRFFFFFFFFFFFFFFFAAAAA AR HHHHHE >
<complexXType«name="TactileResourceType">
<attrijbute mame="type" type="string" use="required"/>
<attrijputé name="ref" type="anyURI" use="required"/>
</complexType>
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5.17.3 Semantics

Semantics of the TactileType:

Name Definition

TactileType Tool for describing a tactile effect. Tactile effects can provide
vibrations, pressures, temperature, etc, directly onto some areas of
human skin through many types of actuators such as vibration
motors, air-jets, piezo-actuators, thermal actuators. A tactile effect
may effectively be represented by an Arraylntensity or by a
TactiteVideo, afttof whithtam be composed—of T by T matrixjthat is
mapped to m by n actuators in a tactile device. A Tactile V|deo is
defined as a grayscale video formed with m-by-n pixels.matghed to
the m-by-n tactile actuator array.

ArrayIntensity Describes intensities in terms of physical quantities,for all elemgnts of
m by n matrix of the tactile actuators. For temperature tactile|effect,
for example, intensity is specified in the unit of Celsius. For vipration
tactile effect, intensity is specified in the unit of mm (amplitudg). For
pressure tactile effect, intensity is specified in the unit of Newton/mm?®.

TactfileResource Describes intensities in terms of a‘résource.

tactfileEffect Describes the tactile effect’toUse. A CS that may be used for this
purpose is the TactilgEffectCs defined in Annex A of IJO/IEC
23005-6. This refers the{preferable tactile effects.

timepamples Describes a number of data update times per second.

Semdgntics of the TactileResourceType:

Namd Definition

TactfleResourceType Tool for describing intensities in terms of a resource.

EXAMPLE 1 A grayscale (0-255) video of tactile information. This
grayscale value (0-255) can be divided into several levels according to the
number of levels that a device produces.

EXAMPLE 2 An audio file containing the waveform of a tactile vjbration
effect.

type Describes the data type of the resource as a concatenation off MIME
media-type, sub-type, and parameters, as defined in [IETF RFC 2045.

ref Describes the URI value that identifies the resource, as defined in
IETF RFC 3986.
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5.17.4 Exam

EXAMPLE 1

ple

This example shows the description of Tactile effect with Arraylntensity by the following semantics

. A set

of intensity is provided by a set of intensity values with timeSamples. When a 3-by-3 array of data is given, these data are
mapped to tactile devices (note that if a device is formed with i-by-j array, 3-by-3 array of data is resized
(upsizing/downsizing). The tactile effect is activated at si:pts="5" and the preferable tactile effect is pressure.

<DescriptionMetadata>
<ClassificationSchemeAlias alias="TACTILEEFFECT" href="urn:mpeg:mpeg-v:01-STI-
TactileEffectCS-NS" />
</DescriptionMetadata>

<Effect xsi:type="sev:TactileType"

timeSamples="2"

tactileEff

<sev:A
</sev:Arra
</Effect>

ect=":TACTILEEFFECT:pressure" si:pts="5">
rrayIntensity mpeg7:dim="3 3">250 250 250 0 0 0 150 120 150
yvIntensity>

EXAMPLE 2 This example shows the description of a Tactile effect with TactileResource by-the following semarijtics. A
set of intensity|is provided by a tactile video from the link "http: //www.haptic.kr/tactile/samplel .mp4”, and 30
frames of greypcale tactile information are given per second. The tactile effect is activated’ at-si:pts="1" and the preferable
tactile effect is |vibration.
<DescriptijonMetadata>

<ClassifiljcationSchemeAlias alias="TACTILEEFFECT" href="urn:mpeg:mpeg-v:01-STI|-
TactileEfflectCS-NS" />
</DescriptlionMetadata>
<Effect xdi:type="sev:TactileType" timeSamples="30"
tactileEfflect=":TACTILEEFFECT:vibration" si:ptg="1">

<sev:TadtileResource type="video/mp4"
ref="http://www.haptic.kr/tactile/samplel¥mpd" />
</Effect>
This tactile respurce refers a greyscale video incliding intensity information for array type tactile effect. The resolytion of
the tactile resoprce is relatively low and intended!to match the physical resolution (the number of individual output d¢vices,
or tactors) of g tactile display device. The intensity of each grayscale value determines the magnitude of the cuqg to be
delivered to eqch tactor. Any resolution differences between the stored video and that supported by a viewer’s|tactile

device can be

resolved through basic image resizing operations at viewing time.

One frame of a Tactile Video

Array Type Tactile Display

Frame 1l

54

Low
Intensity
©

Frame 3

Time

Figure 25 — Excerpt of example tactile resource
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