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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

tablished Dy the respective organization to deal with particular fields of technical acuvity. 15O

and IEC

technical committees collaborate in fields of mutual interest. Other international organizations, governmental
nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of information

téchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

Tlhe main task of the joint technical committee is to prepare International Standards. Draft Intg

an International Standard requires approval by at least 75 % of the national bedies casting a vote.

b~

ghts. ISO and IEC shall not be held responsible for identifying any orall such patent rights.

=

SO/IEC 23005-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teqg
ubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

[ds)

Tlhis third edition cancels and replaces the second.edition of ISO/IEC 23005-3:2013 which h
echnically revised. It also incorporates ISO/IEC 23005-3:2013/Cor.1:2013.

—

nd control:

QD

—+ Part 1: Architecture

—+ Part 2: Control information

—+ Part 3: Sensory information

—+ Part 4: Virtual world object characteristics
—+ Part 5: Data-fermats for interaction devices
—+ Part 6;.Common types and tools

- Part.7: Conformance and reference software

rnational

Standards adopted by the joint technical committee are circulated to national badies for voting. Publigation as

ttention is drawn to the possibility that some of the elements of this document may be the subject pf patent

hnology,

as been

BO/IEC 23005 consists of the following parts, -under the general title Information technology — Media context

© ISO/IEC 2016 — All rights reserved
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Introduction

ISO/IEC 23005 (MPEG-V) provides an architecture and specifies associated information representations to
enable interoperability between virtual worlds, e.g. digital content provider of a virtual world, (serious) gaming,
simulation, DVD, and with the real world, e.g. sensors, actuators, vision and rendering, robotics (e.g. for
revalidat{on), (Support for) independent Niving, social and welfare systems, banking, insurance, travel, real
estate, rights management and many others.

Virtual worlds (often referred to as 3D3C for 3D visualization & navigation and the 3C's of Community,
Creation|and Commerce) integrate existing and emerging (media) technologies (e.g. instant messaging, videp,
3D, VR, Al, chat, voice, etc.) that allow for the support of existing, and the development of new'kinds of, social
networkq. The emergence of virtual worlds as platforms for social networking is recognized by’businesses as
an important issue for at least two reasons:

— [It offers the power to reshape the way companies interact with theif\environments (markets,
customers, suppliers, creators, stakeholders, etc.) in a fashion comparable to the Internet.

— |It allows for the development of new (breakthrough) business medels, services, applications and
devices.

Each virfual world however has a different culture and audience _amaking use of these specific worlds for
variety df reasons. These differences in existing metaverses. permit users to have unique experiences.
Resistance to real-world commercial encroachment still exists,in* many virtual worlds, where users primari
seek an escape from real life. Hence, marketers should get\{o know a virtual world beforehand and the rulg
that govgrn each individual universe.

<<

AlthougHh realistic experiences have been achieved via devices such as 3-D audio/visual devices, it is hard t
realize sensory effects only with the presentationof audiovisual contents. The addition of sensory effect
leads to|even more realistic experiences in the~consumption of audiovisual contents. This will lead to th
application of new media for enhanced experi€nces of users in a more realistic sense.

D O O

Such nev media will benefit from the_Standardization of control and sensory information which can includ
sensory |effect metadata, sensory (device capabilities/commands, user sensory preferences, and variou
delivery [formats. The MPEG-V (architecture can be applicable for various business models for whic
audiovislial contents can be asSociated with sensory effects that need to be rendered on appropriate sensor
devices.

<L S5 O D

=

This parf of ISO/IEC 23005 contains the sensory information which can stimulate other senses than vision ¢
audition,| e.g. olfactieftly; mechanoreception, equilibrioception, or thermoception. That is, in addition to th
audio-vidual content of, e.g., a movie, also other sense shall be stimulated giving her/him the sensation ¢
being palt of thésparticular media which shall result in a worthwhile, informative user experience.

— (D

=)

The Intefnational Organization for Standardization (ISO) and the International Electrotechnical Commissio
(IEC) draw attention 1o the fact that It is claimed that compliance with this document may Involve the use
patents.

=

ISO and the IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured 1ISO and the IEC that they are willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statements of the holders of these patent rights are registered with ISO and the IEC. Information
may be obtained from the companies listed in Annex C.

Vi © ISO/IEC 2016 — All rights reserved
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Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights other than those identified in Annex C. ISO and the IEC shall not be held responsible for identifying any
or all such patent rights.
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Information technology — Media context and control — Part 3:
Sensory information

1 Scope

Tlhis Part of ISO/IEC 23005 specifies syntax and semantics of description schemes and descrigtors that
represent sensory information. This international standard is applicable to enhance the expefience|of users
while consuming media resources by stimulating human multi-sensor such as tactile, orfactory, light sense,
emperature sense, etc.

—

—

he system architecture is depicted in Figure 1 and the scope of this Part of ISOAEC 23005 is highlighted.
hat is, only the information representation that acts as an input to the possible Adaptation VR — as defined in
SO/IEC 23005-1 — is specified in this Part of ISO/IEC 23005.

= -

—

he adaptation engine for Sensory Information is to adapt Sensory information to Device Command| which is
ne actual signal to control multi-sensory devices as defined in ISO/IEC~-23005-5. This adaptation process is
ot mandatory incase the sensory information may directly control the<actual devices.

-5

NOTE 1  The actual Adaptation VR is deliberately informative and left:Open for industry competition.

Virtual'World
\&\O Sensory
. Information
Q\\C’ 3)

OQ‘

V->A Adaptation: converts
Sensory Information from VW into
Device Cmds applied to RW

°0

Sensory Device i Sensory
Effects Commands Device
Preferences 5) Capability
(2 v (2

Real World

User (Sensory Device)

Figure 1 — System Architecture

NOTE 2 Additional informative information can be found in Annex A.

© ISO/IEC 2016 — All rights reserved 1
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The usage scenarios are described in detail in MPEG-V Architecture (ISO/IEC 23005-1).

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO/IEC
Adaptation

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

W3C XML, Extensible Markup Language (XML) 1.1, Second Edition, W3C Recommendation 16~August 2006
edited in[place 29 September 2006

W3C XMLSCHEMA, XML Schema Part 1: Structures and XML Schema Part 2: Datatypés, Second Edition
W3C Refommendation, 28 October 2004

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions
For the purpose of this document, the terms and definitions in ISQ/EC 23005-6 and the following apply.

3.11
digital cpntent provider
entity thdt acts as the source of digital information of various nature

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

EXAMPLIE Digital content from an on-ling~virtual world, simulation environment, multi user game, a broadcasted
multimedip production, a peer-to-peer multimedia-production, or packaged content like a DVD or game.

3.1.2
sensoryfinformation

standardjzed representation farmat of ISO/IEC 23005 in the standardization area B as defined in ISO/IE
23005-1

)

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

3.1.3
sensory|effect metadata
defines the description schemes and descriptors to represent sensory effects

3.14
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, note: combinations of tactile display may provide also
directional, shape information).

3.15

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

2 © ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=2be283d2cc912ddbd6bfe59a72bab9b3

ISO/IEC 23005-3:2016(E)

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

3.2 Abbreviated terms
For the purpose of this document, the 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 15938)

SEDL sensory effects description language
SEM sensory effect metadata

SEV sensory effects vocabulary

UMA universal multimedia access

UME universal multimedia experience
AML extensible mark-up language

ASI XML streaming instructions

[¢0]

.3 Schema documents

 the main text of this specification, the syntax of description schemes and descriptors is provided whenever
possible as a single schema document.

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

>0 O T —

n all cases, each schema document has a version attribute, the value of which is "ISO/IEC 23005-3".
urthermore, an informative identifier is given as the value of the id attribute of the schema component. This
dentifier is nop=pormative and used as a convention in this specification to reference another| schema
ocument. In-particular, it is used for the schemaLocation attribute of the include and import schema
omponerits)

O QO = T

(@8]

4.°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 hamespace.

" n n ”

and "xmlns:" are normative prefixes defined in [1]. The prefix “xm1:” is by definition bound to
"http://www.w3.0rg/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings
and is not itself bound to any namespace name.

xml :

All other prefixes used in either the text or examples of this specification are not normative, e.g., “sedl:”,

“sev:”, “dia:”, “si:”, “‘mpeg7:”.

© ISO/IEC 2016 — All rights reserved 3
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In particular, most of the informative examples in this specification are provided as XML fragments without the
normally required XML document declaration and, thus, miss a correct namespace binding context declaration.
In these descriptions fragments the different prefixes are bound to the namespaces as given in the following
table.

Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace

ct urn:mpeqg:mpeg-v:2016:01-CT-NS

sedl urn:mpeg:mpeg-v:2016:01-SEDL-NS

sevy urn:mpeqg:mpeg-v:2016:01-SEV-NS

dig urn:mpeqg:mpeg2l1:2003:01-DIA-NS

si urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS

mp&gqg’/ urn:mpeqg:mpeg’:schema:2004

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

=

Unlike the informative descriptions examples, the normative specification of-the syntax of tools in XM
Schemal|follows the namespace binding context defined in the relevant schéma declaration such as the on
defined ip 5.3.

D

4 Sensory effects description language

4.1 Intrloduction

=

This Clajise specifies the syntax and semantics of the“sensory effects description language (SEDL) whic
provides|basic building blocks for the authoring of sensory effect metadata.

4.2 Valldation

Validating a document against the SEDBL schema (as specified in W3C XMLSCHEMA) is necessary, but ng
sufficient, to determine its validity with*respect to SEDL. After a document is validated against the SED
schema,|it shall also be subjected-to-additional validation rules. These additional rules are given below in th
descriptipns of the elements to which they pertain.

DT =

4.3 Processing

)

The prodessing modeglfor the sensory effect metadata is defined as an XML processor (as specified by W3
XML) ang 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
respect to other media assets.

EXAMPLE These other media assets may be video and/or audio.

4 © ISO/IEC 2016 — Al rights reserved
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4.4 Basic building blocks

4.4.1 Introduction

This Subclause specifies the syntax and semantics of the basic building blocks for authoring sensory effect
metadata.

This Part of ISO/IEC 23005 adopts the XML streaming instructions (XSI) as defined in ISO/IEC 21000-7 for
the purpose of identifying process units and associating time information to them. In this context, a process

piHs-defined-as-a-well-ormed-fragment-ofXMi—based-metadata-that-can-be-consumed-2 ueh-and to which
e information may be attached, indicating the point in time when it becomes available for consurmption. A
grocess unit is specified by one element named anchor element and by a process unit mode (ndicdting how
gther connected elements are aggregated to this anchor to compose the process unit. Depending on the
ode, the anchor element is not necessarily the root of the process unit. Anchor elemeénts are| ordered
gccording to the navigation path of the XML document. Process units may overlap,’lle. some glements
(including anchor elements) may belong to several process units. Additionally, the‘\content provider may
require that a given process unit be encoded as a random access point, i.e. that thejresulting access pnit does
ot require any other access units to be decoded. The syntax and semantics of the XML streaming
imstructions is fully specified in 8.6 of ISO/IEC 21000-7:2007.

N addition to the XML streaming instructions, this standard adopts the following basic time model fo sensory
ffects metadata which is depicted in Figure 2.

D

intensit
2 y

activate

|

—

[9%)

duration = t,-t,

Figure 2 — Time model for sensory effect metadata

Haeh effect may be activated (i.e., to) 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., ts— to). Furthermore, each effect may specify a fade-in (i.e., t1— to) or fade-out (i.e., ts3—
t2) 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
4.4.14,

© ISO/IEC 2016 — All rights reserved 5
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4.4.2 Schemawrapper

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"?2>

<schema
xmln —"hi—i—r\- ARANAR IR A IC] org 2001 /XMISchema'

xmlng:sedl="urn:mpeg:mpeg-v:2016:01-SEDL-NS"
xmlng:mpeg7="urn:mpeg:mpeg7:schema:2004"
xmlng:si="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xmlng:ct="urn:mpeg:mpeg-v:2016:01-CT-NS"
targdtNamespace="urn:mpeg:mpeg-v:2016:01-SEDL-NS"
elemgntFormDefault="qualified" attributeFormDefault="unqualified"
versilon="ISO/IEC 23005-3" i1d="MPEG-V-SEDL.xsd">

<impdrt namespace="urn:mpeg:mpeg7:schema:2004"
schemaliocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
7 _schera files/mpeg7-v2.xsd"/>

<impdrt namespace="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
schemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG—
21 schema files/dia-2nd/XSI-2nd.xsd"/>

<impdrt namespace="urn:mpeg:mpeg-v:2016:01-CT-NS"ssehemalLocation="
http:/[standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
V_schema files/MPEG-V-CT.xsd"/>

Additionally, the following line should be appended to.the resulting schema document in order to obtain a wel
formed XML document.

</schema>

4.4.3 Mnemonics for binary representations

The mngmonics are defined in-4-2 of ISO/IEC 23005-6.

4.4.4 QJommonhieader for binary representations

The common header is defined in 4.3 of ISO/IEC 23005-6.

4.45 Base datatypes and elements

4451 Syntax

<attributeGroup name="SEMBaseAttributes">
<attribute name="activate" type="boolean" use="optional"/>
<attribute name="duration" type="positiveInteger" use="optional"/>
<attribute name="fade" type="positivelnteger" use="optional"/>
<attribute name="alt" type="anyURI" use="optional"/>

6 © ISO/IEC 2016 — Al rights reserved
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<attribute name="priority" type="positivelnteger" use="optional"/>
<attribute name="location" type="mpeg7:termReferenceType" use="optional"/>
<attributeGroup ref="sedl:SEMAdaptabilityAttributes"/>

</attributeGroup>

<simpleType name="intensityValueType">
<restriction base="float"/>
</simpleType>

simpleType name="intengityRangeType"
<restriction>

<simpleType>

<list itemType="float"/>

</simpleType>

<length value="2" fixed="true"/>
</restriction>
/simpleType>

attributeGroup name="SEMAdaptabilityAttributes">

<attribute name="adaptType" type="sedl:adaptTypeType" use="optional"/>
<attribute name="adaptRange" type="sedl:adaptRangeType" default="10"
use="optional"/>

/attributeGroup>

simpleType name="adaptTypeType">

<restriction base="NMTOKEN">
<enumeration value="strict"/>
<enumeration value="under"/>
<enumeration value="over"/>
<enumeration value="both"/>

</restriction>

/simpleType>

simpleType name="adaptRangeType">

<restriction base="unsignedIiInt">
<minInclusive value="Q"/>
<maxInclusive value=™100"/>

</restriction>

/simpleType>

element name="De€clarations" type="sedl:DeclarationsType"/>
element name="GroupOfEffects" type="sedl:GroupOfEffectsType"/>
element namez"Effect" type="sedl:EffectBaseType"/>

element name="ReferenceEffect" type="sedl:ReferenceEffectType"/>
element name="Parameter" type="sedl:ParameterBaseType"/>

conplexType name="SEMBaseType" abstract="true">
KgomplexContent>
restriction base=ranylype"
<attribute name="id" type="ID" use="optional"/>
</restriction>
</complexContent>
</complexType>

4.45.2 Binary Representation

SEMBaseAttributes { Number of Bits Mnemonic

© ISO/IEC 2016 — All rights reserved 7
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activateFlag 1 bslbf
durationFlag 1 bslbf
fadeFlag 1 bslbf
altFlag 1 bslbf
priorityFlag 1 bslbf
locationFlag 1 bslbf
if(activateFlag) {

actiyate I DSIbT
}
if(durationFlag) {

durgtion 32 uimsbf
}
if(fadeflag) {

fade 32 uimsbf
}
if(altFlag) {

alt See ISO 10646 UTF-8
}
if(priorftyFlag) {

priofity 32 uimsbf
}
if(locationFlag) {

location 7 bslbf
}

SEMApaptabilityAttributes

SEMAdaptabilityAttributes

SEMAdaptabilityAttributes { Number of Bits Mnemonic
adaptTypeFlag 1 bslbf
adaptRangeFlag 1 bslbf
if(adagtTypeFlag) {

adaptType 2 bslbf (Table 2)
}
if(adaptRangeFlag) {
adaptRange 7 bslbf
}
Declarations { Number of bits Mnemonic

DeclarationsType

DeclarationsType

© ISO/IEC 2016 — All rights reserved
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GroupOfEffects { Number of bits Mnemonic
GroupOfEffectsType GroupOfEffectsType
}
Effect { Number of bits Mnemonic
EffecetBaseType EffectBaseType
}
ReferenceEffect { Number of bits Mnemonic
ReferenceEffectType RefernceEffectType
}
Rarameter { Number of bits Mnemoni¢
ParameterBaseType ParameterBaseType
}
SEMBaseType { Number of hits Mnemonic
idFlag 1 bslbf
if(idFlag) {
id See ISO 10646 UTF-8
}

445.3 Semantics

N

emantics of the SEMBaseAttributes:

Name Definition

gdctivateFlag This field, which is only present in the binary representation, indigates the
presence of active attribute. If it is set to “1”, the active attribute is fo[lowing.

dctivate Describes whether the effect shall be activated. A value of true means the
effect shall be activated and false means the effect shall be deactiyated.

durattontfiay Fhis—fietd—which—s—onty present-in—thebinaryrepresentation;—indicates the

presence of duration attribute. If it is set to “1”, the duration attribute is

following.

duration

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

fadeFlag

This field, which is only present in the binary representation, indicates the
presence of fade attribute. If it is set to “1”, the fade attribute is following.

© ISO/IEC 2016 — All rights reserved
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Name Definition

fade Describes the fade time according to the time scheme used within which the
defined intensity shall be reached. The time scheme used shall be
identified by means of the si:absTimeScheme and si:timeScale
attributes respectively.

altFlag This field, which is only present in the binary representation, indicates the
presence of alt attribute. If it is set to “1”, the alt attribute is following.

alt Describes an alternative effect identified by URI.

NOTE 1 The alternative might point to an effect — or list of effects = -within the
same description or an external description.

NOTE 2 The alternative might be used in case the original\&ffect cannot bp
processed.

—

EXAMPLE 1 The alternative effect is chosen becausg(the original intended effe
cannot be processed due to lack of devices supporting-this effect.

priorifyFlag

This field, which is only present in the binary represéntation, indicates the presens
of priorityFlag attribute. If it is set to “1”, the priotiry attribute is following.

[47]

priorify

Describes the priority for effects with\respect to other effects in the sam
group of effects sharing the same_point in time when they should becom
available for consumption. A value of one indicates the highest priority an
larger values indicate lower priorities.

(D (D

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

EXAMPLE 1 The 'adaptation VR processes the individual effects of a grou
of effects according to their priority in descending order due to its limite
capabilities\Fhat is, effects with low priority might get lost.

OO

locatig¢nFlag

This.field, which is only present in the binary representation, indicates thg
presence of location attribute. If it is set to “1”, the location attribute i
following.

[

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

10 © ISO/IEC 2016 — Al rights reserved
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Name Definition
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Figure 3= Location model for sensory effect metadata and reference
coordinate system

A ~Classification scheme that may be used for this purposq is the
LocationCs as defined in Annex A of ISO/IEC 23005-6. The tefms from
the LocationCsS shall be concatenated with the “:” sign in order pf the x-,
y-, and z-axis to uniquely define a location within the three-dimensional

space.

For referring to a group of locations, a wild card mechanism |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 effects at the
center, middle, front side of the user.

EXAMPLE 5 urn:mpeg:mpeg-v:01l-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 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 effects at the back of the user.

The binary representation for the LocationCS is defined in Annex A of
ISO/IEC 23005-6

© ISO/IEC 2016 — All rights reserved 11
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Name

Definition

SEMAdaptabilityAttribut This field, which is only present in the binary representation, describes a

eSS

group of attributes for the adaptability attributes of effects.

Semantics of the intensityValueType and intensityRangeType:

Name Definition
intensityValueType Tool for describing the intensity of the effect. Each effect must define its
intensity value using this datatype.
intensityRangeType Tool for describing the intensity range of the effect. Each effect must defing
its intensity range using this datatype.
Semanti¢s of the SEMAdaptabilityAttributes:
Name Definition
adaptType Describes the preferred type of @daptation with the following possible
instantiations:
— strict: An adaptation.by approximation may not be performed.
— under: An adaptation by approximation may be performed with p
smaller effect value than the specified effect value.
NOTE1 (1 -=adaptRange) x intensity ~ intensity.
— overi.) An adaptation by approximation may be performed with a
greater effect value than the specified effect value.
NOTE 2  intensity ~ (1 + adaptRange) x intensity.
— Dboth: An adaptation by approximation may be performed betweep
the upper and lower bound specified by adaptRange.
NOTE 3 (1 — adaptRange) x intensity ~ (1 + adaptRange) x intensity.
In the binary description, the following mapping table is used,
Table 2 — adaptType
adaptType Sementics
00 strict
01 under
10 over
11 both
adaptTypeFlag This field, which is only present in the binary representation, indicates the
presence of adaptType attribute. If it is set to “1”, the adaptType attribute
12 © ISO/IEC 2016 — Al rights reserved
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Name Definition
is following.
adaptRange Describes the upper and lower bound in percentage for the adaptType. If
the adaptType is not present, adaptRange shall be ignored.
adaptRangeFlag This field, which is only present in the binary representation, indicates the

presence of adaptRange attribute. If it is set to “1”, the adaptRange

attribute 15 foftowing:

(@]

emantics of the SEM base elements:

element.

Name Definition

Oeclarations Describes a declaration of sensory effects,, group of sensory effects, or
parameters.
NOTE1l The declarations may . be” used by reference uging the
ReferenceEffect element.

Hffect Describes a sensory effect.

droupOfEffects Describes a group of sensory effects.
NOTE 2  The purpose of grouping is to remove some redundancy fron its child
elements. All attributes included here are inherited to its child elements.

HeferenceEffect 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 ¢ffects, or
parameter as defined within the same description or an external descfiption by
means of the Declarations element.

Harameter Describes a parameter for a sensory effect.
NOTE 4  The parameter may be used to declare complex properties tg be used
within sensory effects. As such, it shall be defined within the Declajrations

N

emantics of the SEMBaseType:

Name Definition

SEMBaseType Provides the topmost type of the base type hierarchy.

idFlag This field, which is only present in the binary representation, indicates the
presence of id attribute. If it is set to “1”, the id attribute is following.

id Identifies the id of the SEMBaseType.

© ISO/IEC 2016 — All rights reserved
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4.4.6 Root element

446.1 Syntax

<element name="SEM">

<complexType>
<sequence>

<element name="DescriptionMetadata"
type="sedl:DescriptionMetadataType" minOccurs="0" maxOccurs="1"/>

< Il(_)Jl.(_,e MaxXUCCULsS="UIIDOUIIdEed
<element ref="sedl:Declarations"/>
<element ref="sedl:GroupOfEffects"/>
<element ref="sedl:Effect"/>
<element ref="sedl:ReferenceEffect"/>
<[fchoice>
</spquence>
<anyAttribute namespace="##other" processContents="lax"/>
</confplexType>
</elemgnt>
4.4.6.2 | Binary representation syntax
SEM { Number of bits Mnemonic
DescriptionMetadataFlag 1 bslbf
if(Desg¢riptionMetadataFlag) {
DesgriptionMetadata DescriptionMetadata
}
NumOfElements viuimsbf5
for(k=0;k<NumOfElements;k++) {
ElementID[k] 4 uimsbf (Table 3)
Element[K] Element
}
anyAttributeType anyAttributeType
}
anyAttribute Type { Number of bits Mnemonic
siAttibuites siAttributeList
anyAttfibuteElag 1 bslbf
if(anyAttributeFlag) {
SizeOfanyAttribute viuimsbf5
anyAttribute SlzseOfanyAttrlbut bslbf
}
}
siAttributeList { Number of bits Mnemonic
anchorElementFlag 1 bslbf

14
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encodeAsRAPFlag 1 bslbf
puModeFlag 1 bslbf
timeScaleFlag 1 bslbf
ptsDeltaFlag 1 bslbf
absTimeSchemeFlag 1 bslbf
absTimeFlag 1 bslbf
ptsFlag 1 bslbf
If@anchoreElement-lag) {
anchorElement 1 bslbf
}
if(encodeAsRAPFlag) {
encodeAsRAP 1 bslbf
}
if(puModeFlag) {
puMode 3 bsibf\(Table 4)
}
if(puModeFlag) {
timeScale 32 uimsbf
}
if(ptsDeltaFlag) {
ptsDelta 32 uimsbf
}
if(absTimeSchemeFlag) {
absTimeSchemeLength viuimsbf5
absTimeScheme S’I*_aeang]meSchem bslbf
}
if(@absTimeFlag) {
absTimeLength viuimsbf5
absTime 8*absTimeLength | bslbf
}
if(ptsFlag) {
pts viuimsbf5
}
}
4.46.3 Semantics
Semantics of the SEM root element:
Name Definition
SEM Serves as the root element for sensory effects metadata.

DescriptionMetadataFlag This field, which is only present in the binary representation, indicates the
presence of the DescriptionMetadata element. If it is 1 then the

© ISO/IEC 2016 — All rights reserved 15
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Name

Definition

DescriptionMetadata  element is  present, otherwise the
DescriptionMetadata elementis not present.

DescriptionMetadata

Describes general information about the sensory effects metadata.

EXAMPLE 1 Creation information or Classification Scheme Alias.

NumOfE Femerrts

Fhis—frete—whichtsonty presentin—thebimary representatiom—specifies—the
number of Element instances accommodated in the SEM.

ElementID This field, which is only present in the binary representation, describes’which
SEM scheme shall be used.
In the binary description, the following mapping table is used;
Table 3 — Element ID
ElementID Element
0 Reserved
1 Declarations
2 GroupOfEffects
3 Effect
4 ReferenceEffect
5 Parameter
6~15 Reserved
Element See 4.4.8,4.4.9, 4.4:10, 4.4.11, and 4.4.12.

Declarations

See semantics of the SEM base elements.

Effect

See semantics of the SEM base elements.

GroupOfEffects

See semantics of the SEM base elements.

ReferenceEffect

See semantics of the SEM base elements.

anyAttribute

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

[CERARY

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

anyAttributeType Type of anyAttribure

siAttibutes Make reference to follow siAttributeList

anyAttributeFlag This field, which is only present in the binary representation, indicates the
presence of anyAttribute attribute. If it is set to “1”, the anyAttribute is
following.

SizeOfanyAttribute This field, which is only present in the binary representation, indicates the
number of byte arrary for anyAttribute

16 © ISO/IEC 2016 — Al rights reserved
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Semantics of the siAttributelList:

Name

Definition

anchorElementFlag

This field, which is only present in the binary representation, indicates the
presence of the anchorElement attribute. If it is 1 then the
anchorElement attribute is present, otherwise the anchorElement

A P - + &
atrouic 1o TIUL PJITotTTIt.

gncodeAsRAPFlag

This field, which is only present in the binary representation, indigates the
presence of the encodeAsRAP attribute. If it is 1 then the léncodileAsRAP
attribute is present, otherwise the encodeAsRAP attributeis not pregent.

duModeFlag

This field, which is only present in the binary representation, indigates the
presence of the puMode attribute. If it is 1 therr the puMode atfribute is
present, otherwise the puMode attribute is ngt present.

fgimeScaleFlag

This field, which is only present in the- binary representation, indigates the
presence of the timeScale attributeNfit is 1 then the timeScale|attribute
is present, otherwise the timeScaleg attribute is not present.

dtsDeltaFlag

This field, which is only preSent in the binary representation, indigates the
presence of the ptsDeltaattribute. If it is 1 then the ptsDelta aftribute is
present, otherwise the ptsDelta attribute is not present.

dbsTimeSchemeFlag

This field, which issonly present in the binary representation, indigates the
presence of thevactivation attribute. If it is 1 then the activation
attribute is present, otherwise the activation attribute is not present.

JqbsTimeFlag

This field, which is only present in the binary representation, indigates the
presence of the absTimeScheme attribute. If it is 1 then the
absTimeScheme attribute is present, otherwise the absTimg¢Scheme
attribute is not present.

dtsFlag

This field, which is only present in the binary representation, indigates the
presence of the pts attribute. If it is 1 then the pts attribute is|present,
otherwise the pts attribute is not present.

dbsTimeSchemelength

This field, which is only present in the binary representation, specifies the
length of each absTimeSchemeLength instance in bytes. The vallie of this
element is the size of the largest absTimeSchemeLength instance, aligned
to a byte boundary by bit stuffing using 0-7 ‘1’ bits.

besTimel Qn(j‘i-'h

Thic finlrl, which ic nnly prncnnt inthe hinary rnprnenntatinn, spe tifies the
length of each absTimeLength instance in bytes. The value of this element
is the size of the largest absTimeLength instance, aligned to a byte
boundary by bit stuffing using 0-7 ‘1’ bits.

anchorElement

Describes whether the element shall be anchor element. A value of
true (=1) means the element shall be anchor element and false (=0)
means the element shall be not anchor element.

The anchorElement allows one to indicate whether an XML element is an
anchor element, i.e., the starting point for composing the process unit.

© ISO/IEC 2016 — All rights reserved
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Name Definition

encodeAsRAP Describes property indicates that the process unit shall be encoded as a
random access point. A value of true (=1) means the process unit shall be
encoded as a random access point and false (=0) means the process unit
shall be not encoded as a random access point.

puMode The puMode specifies how elements are aggregated to the anchor element

to compose the process unit. For detailed information the reader is referred
to ISQ/EC 21000-7 XSl

Figure 4 shows an example for puMode = descendants which means
that the process unit contains the anchor element and its descendar
elements. Note that the anchor elements are pictured in white.

—

Figure 4 — Examples of process unitss puMode = descendants
In the binary description, the followingumapping table is used.

Table4 — putMode

puMode puModeType
000 self
001 ancestors
010 descendants
011 ancestorsDescendants
100 preceding
101 precedingSiblings
110 sequential
111 Reserved
timeScale Describes a time scale.
ptsDelta Describes a processing time stamp delta.
absTimg@Scheme Describes an absolute time scheme.
absTime Describes an absolute time.
pts Describes a processing time stamp (PTS).

4.4.7 Description metadata

4.4.7.1  Syntax

<complexType name="DescriptionMetadataType">
<complexContent>

18 © ISO/IEC 2016 — Al rights reserved
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<extension base="mpeg7:DescriptionMetadataType">
<sequence>
<element name="ClassificationSchemeAlias" minOccurs="0"
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>
</extension>
</complexContent>
/complexType>

44.7.2 Binary representation syntax

DescriptionMetadata { Number of bits Mnemonic
MPEGT7DescriptionMetadata Mpeg7:DescriptionMetadataType
ClassificationSchemeAliasFlag 1 bslbf
if(ClassificationSchemeAliasFlag) {

NumOfClassSchemeAlias vluimsbf5

for(k=0;k<NumOfClassSchemeAlias;k++){
SEMBaseType[k] SEMBaseType
alias[K] See I1SO 10646 UTF-8
hreflk] UTF-8

}

}
}

44.7.3 Semantics

N

emantics of the-DescriptionMetadata:

Name Definition

JelsgriptionMetadataType DescriptionMetadataType extends
mpeg7/:DescriptionMetadataType and provides a sequence of
classification schemes for usage in the SEM description.

MPEG7/DescriptionMetadata make reference to MPEG7:DescriptionMetadata

ClassificationSchemeAlias This field, which is only present in the binary representation, indicates the

Flag presence of the ClassificationSchemeAlias element. If it is 1 then
the ClassificationSchemeAlias element is present, otherwise the
ClassificationSchemeAlias elementis not present.

© ISO/IEC 2016 — All rights reserved 19
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Name

Definition

NumOfClassSchemeAlias

This field, which is only present in the binary representation, specifies the
number of Classification Scheme Alias instances accommodated in the
description metadata

ClassificationSchemeAlias

Describes an alias for a classification scheme referenced by URI.

SEMBase Describes a base type of a Sensory Effect Metadata.

alias Describes the alias assigned to the ClassificationScheme.\The
scope of the alias assigned shall be the entire description regardless qf
where the ClassificationSchemeAlias appears in the description

href Describes a reference to the classification scheme that s.being aliase

using a URI. The classification schemes defined jn’this part of th
ISO/IEC 23005, whether normative of informative, shall’be referenced b
the uri attribute of the ClassificationScheme-for that classificatio
scheme.

- << (D

4.4.8 [Qeclarations

4.48.1 | Syntax

<comple¢xType name="DeclarationsType">

<comglexContent>
<exlktension base="sedl:S

<¢hoice maxOccurs="unbounded">
<element ref="sedl:GroupOfEffeets"/>
<element ref="sedl:Effect"/>
<element ref="sedl:Parameten"/>

<[fchoice>
</ektension>
</conjplexContent>
</complexType>

EMBaseType">

4.4.8.2 | Binary represenstation syntax
Declarations { Number of bits Mnemonic
SEMBRseType SEMBaseType
NumOfElements vliuimsbf5
for(k=0;k<NumOfEtfements;k++){
ElementID[K] 4 bslbf
Element[k] Element
}
}

*ElementlID restricted 2, 3, 5

4.4.8.3 Semantics

Semantics of the DeclarationsType:

20
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Name Definition

DeclarationsType 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.
droupOfEffects See semantics of the SEM base elements.
Harameter See semantics of the SEM base elements.
JEMBaseType Describes a base type of a Sensory Effect Metadata.
NumOfElements This field, which is only present in the binary representation, spegifies the
number of Element instances accommodated in the SEM.
HlementID This field, which is only present in the binany representation, describes which
SEM scheme shall be used.
In the binary description, make referece to Table 3. Element ID
Hlement This field describes a SEM scheme of which name is described by the value
of ElementID
4.4.9 Group of effects
4491 Syntax
complexType name="GroupOfEffectsType'">
<complexContent>
<extension base="gedl : SEMBaseType">
<choice minOcclrs="2" maxOccurs="unbounded">
<element refs"sedl:Effect"/>
<element, ref="sedl:ReferenceEffect"/>
</choice*
<attrilbutleGroup ref="sedl:SEMBaseAttributes"/>
<anyAtfribute namespace="##other" processContents="lax"/>
</exteénsion>
</compilexContent>
/cemplexType>
4.49.2 Binary representation syntax
GroupOfEffects { Number of bits Mnemonic
SEMBaseType SEMBaseType
NumOfElements 5 uimsbf
for(k=0;k<NumOfElements;k++) {
ElementID[K] 4 bslbf
Element[k] Element
© ISO/IEC 2016 — All rights reserved 21
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}
SEMBaseAttributes SEMBaseAttributes
anyAttribute anyAttributeType
}
4.49.3 Semantics
Semanti¢s of the GroupOfEffectsType:
Name Definition
GroupOfEffectsType Tool for describing a group of two or more sensory effects. It provides usert
defined combinational effect and reduces redundant description for repeat
use of same type of effects.
EXAMPLE GroupOfEffectsType may  déefine a  abstracted
combinational effect comprised of vibration, light, and scent effect for
repeated “boom” scene.
Effect See semantics of the SEM base elements.
NumOfE]lements This field, which is only present inthe” binary representation, specifies the
number of Element instances accommodated in the SEM.
ElementID This field, which is only present in the binary representation, describes
which SEM scheme shall be*used.
In the binary description, make referece to Table 3. Element ID
NOTE ElementlD_restricted 3, 4
Element This field describes a SEM scheme of which name is described by the valug
of ElementID.
SEMBasgAttributes Describes a group of attributes for the group of effects.
anyAttribute Provides an extension mechanism for including attributes from namespace$
other than the target namespace. Attributes that shall be included are th¢
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpos¢
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.

4.4.10 Effect

44101

Syntax

<complexType name="EffectBaseType" abstract="true">
<complexContent>
<extension base="sedl:SEMBaseType">
<sequence minOccurs="0">
<element name="SupplementalInformation"

22
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type="sedl:SupplementalInformationType" minOccurs="0"/>

</sequence>
<attribute name="autoExtraction" type="sedl:autoExtractionType"/>
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax"/>

</extension>

</complexContent>
</complexType>

complexTypne name="SupplementalInformationType"
+ + 1 S

<sequence>
<element name="ReferenceRegion" type="mpeg7:SpatioTemporallLocatorType"/
<element name="Operator" type="sedl:OperatorType" minOccurs="0"/>
</sequence>
/complexType>

simpleType name="OperatorType">

<restriction base="NMTOKEN">
<enumeration value="average"/>
<enumeration value="dominant"/>

</restriction>

/simpleType>

simpleType name="autoExtractionType">

<restriction base="string">
<enumeration value="audio"/>
<enumeration value="visual"/>
<enumeration value="both"/>

</restriction>

/simpleType>

44.10.2 Binary representation syntax

Hffect { Number of bits Mnemonic
EffectTypelD 8 uimsbf(Table 5)
EffectBaseType EffectBaseType
EffectType EffectType

}

HffectBaseType { Number of bits Mnemonic
SupplementallnformationFlag 1 bslbf
autoExtractionFlag 1 bslbf
SEMBaseType SEVIBaseType
if(SupplementalinformationFlag) {

SupplementalinformationType SupplementallnformationType
}
if(autoExtractionFlag) {
autoExtraction 2 uimsbf (Table 7)
}
SEMBaseAttributes SEMBaseAttributes

© ISO/IEC 2016 — All rights reserved
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anyAttribute anyAttributeType

}

SupplementalinformationType { Number of bits Mnemonic
OperatorFlag 1 bslbf
ReferenceRegion (SOIIEC 19638-52002(E)
if(OpefatorFiag) {

Opefator 3 bslbf (Table 6)
}

}

SpatioTgmporalLocatorType { Number of bits Mnemonic
CoordFlag 1 bslbf
if(CoondFlag) {

refLength viuimsbfg

ref 8*refLength bslbf

spatjalRef 1 bslbf
}
NumOfRefRegions viuimsbf5
for(k=0;k<NumOfRefRegions;k++) {

TypgOfTrajectory 2 bslbf

if(TypeOfTrajectory=="00") {

FigureTrajectory FigureTrajectoryType

} else if(TypeOfTrajectory=="01") {

ParameterTrajectory

ParameterTrajectoryType

} elsg if(TypeOfTrajectory=="10")%

MgdiaTime

MediaTimeType

4.4.10.3| Semantics

Semanti¢s of the Ef fectBaseType:
Name Definition
24 © ISO/IEC 2016 — Al rights reserved
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Name Definition
EffectTypelID This field, which is only present in the binary representation, specifies a
descriptor identifier. The descriptor identifier indicates the descriptor type
accommodated in the Effect.
Table 5 — EffectType ID
EffectType ID EffectType
0 Reserved
1 LightType
2 FlashType
3 TemperatureType
4 WindType
5 VibrationType
6 SprayingType
8 FogType
9 ColorCorrectionType
10 RigidBadyMotionType
11 PassiveKinesthetic MotionType
12 RassiveKinesthetic ForceType
13 ActiveKinestheticType
14 TactileType
15 ParameterizedTactileType
16 BubbleType
17 Reserved
EffectBaseType EffedtBaseType extends SEMBaseType and provides a base |abstract
type yfor a subset of types defined as part of the sensory effects metadata
types.
SupplementalinformationFlag./ This field, which is only present in the binary representation, indicates the
presence of the SupplementalInformation element. If it is 1 fhen the
SupplementalInformation element is present, otherwise the
SupplementalInformation elementis not present.
gutoExtractionklag This field, which is only present in the binary representation, indicates the
presence of the autoExtraction attribute. If it is 1 then the
autoExtraction attribute is present, otherwise the autoExthaction
attribute is not present.
SEMBaseATtributes DESCTIhES a group o1 attributes for the 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
shall become available to the application for processing.

si:pts describes the point in time when the associated information

© ISO/IEC 2016 — All rights reserved
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Semantics of the SupplementalInformationType:

Name

Definition

SupplementalInformation
Type

Tool for describing supplemental information.

ReferenceRegion

Describes the reference region for automatic extraction from video. If the
autoExtraction is not present or is not equal to video, this element shall

bc ;gllulcd. Thc :Uba:;Lat;Ull -)L,hl::lllc uacd ;D |dc||t|f|cd by mnmrecario Uf tha
mpeg7:SpatioTemporallLocatorType that is defined in ISO/IEC 15938
5.

OperatorfFlag

This field, which is only present in the binary representation, jindicates the
presence of the Operator element. If it is 1 then the Operator element ig
present, otherwise the Operator element is not present.

Operate¢r

— average: extracts sensory effects from’ the reference region b

— dominant: extracts sensory .effects from the reference region b

Describes the preferred type of operator for extracting-sensory effects from
the reference region of video with the following possiblé instantiations.

calculating average value.

calculating dominant value.
In the binary description, the following mapping table is used.

Table 6 — Operator

Operator Sementics
000 Reserved
001 average
010 dominant
0T1~111 Reserved

Semanti¢s of the autoExtractionType:

Name

Definition

autoExfraction

Describes whether an automatic extraction of sensory effects from th
media resource, which is described by this sensory effect metadata, i
preferable (but not required). The following values are available:

Ul (D

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

EXAMPLE Audio autoExtraction Type which is based on audio dynamics and
acoustic feature of the media resource, can extract Vibration, Spraying, Wind, etc.
effect types

— visual: the automatic extraction of sensory effects from the visual part
of the media resource, which is described by this sensory effect

26
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Name

Definition

metadata, is preferable.

EXAMPLE Visual autoExtraction Type which is based on color, brightness, motion
detection, can extract various sensory effect types such as Motion, Light, Flash, etc.

— Dboth: the automatic extraction of sensory effects from both the audio

and visual part of the media resource, which is described by this
sensary effect metadata is prpfpmhlp

If the autoextraction is on and the device is able to computecthe effect, the
result of the computation should overwrite the effect specified, by the content
designer.
In the binary description, the following mapping table. is-used.
Table 7 — autoExtraction
autoExtraction autoExtractionType
00 audio
01 visual
10 both
11 Reserved
4.4.11 Reference effect
44.11.1 Syntax
complexType name="ReferenceKffectType">
<complexContent>
<extension base="sedl :SEMBaseType">
<attribute name="wni" type="anyURI" use="required"/>
<attributeGroup_ (ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax"/>
</extension>
</complexContent>
/complexTypes
4.4.11.2<=Binary representation syntax
ReferenceEffect { Number of bits Mnemonic
SEMBaseType SEMBaseType
uri See ISO 10646 UTF-8
SEMBaseAttributes SEMBaseAttributes
anyAttribute anyAttributeType
}
© ISO/IEC 2016 — All rights reserved 27
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Semantics

Semantics of the ReferenceEffectType:

Name Definition
ReferenceEffectType Tool for describing a reference to a sensory effect, group of sensory effects,
or parameter.
uri Beseribes—a—reference—to—a—sensery—effect—group—ef—sensory—effeets—ar
parameter by an Uniform Resource Identifier (URI). Its target type mustbe
one - or derived - of sedl:EffectBaséTypq,
sedl:GroupOfEffectType, Or sedl:ParameterBaseType.
SEMBasgAttributes Describes a group of attributes for the effects.
anyAttribute Provides an extension mechanism for including attributes|/from namespacep
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 gf
identifying process units and associating time information to them.
Attributes included here override the attribute values possibly defined within
the sensory effect, group of effects or pafameter referenced by the uri.
EXAMPLE si:pts describes the point in time when the associated information
shall become available to the application for processing.
4.4.12 Parameters
4.412.1| Syntax
<compl¢xType name="ParameterBaselype" abstract="true">
<comglexContent>
<exfension base="sedl:SEMBaseType" />
</complexContent>
</complexType>
<compléxType name="C€olorCorrectionParameterType'">
<comdlexContent>
<exfension bhasé="sedl:ParameterBaseType">
<$equence>
<element’ name="ToneReproductionCurves"
types'ct:ToneReproductionCurvesType" minOccurs="0"/>
<element name="ConversionLUT" type="ct:ConversionLUTType"/>
1 mant noma-—_"o A rTaomrnarati1poaW g AWt o T Jaama o Tz AN 0 Vo _TAT
_ement naom lorTemperatur s Tl luminantTus ER S SR
<element name="InputDeviceColorGamut" type="ct:InputDeviceColorGamutType"
minOccurs="0"/>
<element name="IlluminanceOfSurround" type="mpeg7:unsignedl2"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
28 © ISO/IEC 2016 — Al rights reserved
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4.4.12.2 Binary representation syntax

ParameterBaseType { Number of bits Mnemonic
SEMBaseType SEMBaseType
}
ColorCorrectionParameterType { Number of bits Mnemonic
ParameterBase Iype ParameterBaseType
ToneReproductionFlag 1 bslbf
ColorTemperatureFlag 1 bslbf
InputDeviceColorGamutFlag 1 bslbf
llluminanceOfSurroundFlag 1 bslbf
if(ToneReproductionFlag) {
ToneReproductionCurves ToneReproductionCurvesType
}
ConversionLUT ConversionLUTType
if(ColorTemperatureFlag) {
ColorTemperature llluminantType
}
if(InputDeviceColorGamutFlag) {
InputDeviceColorGamut InputDeviceColorGamutType
}
if(lluminanceOfSurroundFlag) {
llluminanceOfSurround 12 uimsbf
}
}
44.12.3 Semantics
Semantics of the PafameterBaseType:
Name Definition
HarametérBaseType Provides the topmost type of the parameter base type hierarchy.

Semantics of the ColorCorrectionParameterType:

Name Definition

ColorCorrectionParameterType A type defining the schema of the color correction effect.

ToneReproductionFlag This field, which is only present in the binary representation,
indicates the presence of the ToneReproductionCurves element.
If it is 1 then the ToneReproductionCurves element is present,
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Name

Definition

otherwise the ToneReproductionCurves elementis not present.

ToneReproductionCurves

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

ConversionLUT

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

NOLZ,

NT L),

ColorTemperatureFlag

This field, which is only present in the binary representation,
indicates the presence of the ColorTemperature element. Ifitis 1
then the ColorTemperature element is present, otherwise the
ColorTemperature element is not present.

ColorTemperature

An element describing a white point setting (e.g.,/D65, D93) of th
input display device.

\172

InputD¢viceColorGamutFlag

This field, which is only present in-‘the binary representation,
indicates the presence of the InputbBeviceColorGamut element.
If it is 1 then the InputDeviceQolorGamut element is present,
otherwise the InputDeviceColbrGamut element is not present.

InputD¢viceColorGamut

An element describing ansinput display device color gamut, which i$
represented by chromaticity values of R, G, and B channels at
maximum DAC values:

I1llumipanceOfSurroundFlag

This field, whieh® is only present in the binary representation,
indicates the \presence of the IT1luminanceOfSurround element.
If it is 1 then the T1luminanceOfSurround element is present,
otherwise the I11luminanceOfSurround element is not present.

IlluminanceOfSurround

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

4.412.4| Examples

EXAMPLUE 1 This example shows the description of a color correction parameter with the following

semantids.

<sedl: $EM>
<seflfBeclarations>

<sedl:Parameter xsi:type="sedl:ColorCorrectionParameterType" id="ccpt001"

<sedl:ToneReproductionCurves>
<ct:DAC Value>0</ct:DAC Value>
<ct:RGB Value>0 0 0</ct:RGB Value>
<ct:DAC Value>255</ct:DAC Value>
<ct:RGB Value>255 255 255</ct:RGB Value>
</sedl:ToneReproductionCurves>

<sedl:ConversionLUT>

<ct:RGB2XYZ LUT mpeg7:dim="3 3">
86.60 67.60 38.0
46.00 137.0 16.5
2.365 19.41 203.9
</ct:RGB2XYZ LUT>

30
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<ct:RGBScalar Max>
1.0 1.0 1.0
</ct:RGBScalar Max>
<ct:0ffset Value>
0.2150 0.2050 0.4250
</ct:0ffset Value>
<ct:Gain Offset Gamma mpeg7:dim="3 3">
1.0228 -0.0228 1.6222
1.0242 -0.0242 1.5624
1.0220 -0.0220 1.6180

</ct:Gain Offset Gamma>
<ct:InverseLUT mpeg7:dim="3 3">
0.0155 -0.0073 -0.0023
-0.0052 0.0099 0.0002
0.0003 -0.0009 0.0049
</ct:InverseLUT>
</sedl:ConversionLUT>
<sedl:ColorTemperature>
<ct:xy Value x="0.1" y="0.8"/>
<ct:Y Value>100</ct:Y Value>
</sedl:ColorTemperature>
<sedl:InputDeviceColorGamut>
<ct:IDCG Type>BARCO</ct:IDCG Type>
<ct:IDCG Value mpeg7:dim="3 2">
0.2835 0.6043
0.1509 0.0624
0.6244 0.3410
</ct:IDCG Value>
</sedl:InputDeviceColorGamut>
<sedl:IlluminanceOfSurround>500</sedl:I1lluminanceOfSurround>
</sedl:Parameter>
</sedl:Declarations>
/sedl:SEM>

D

.4.13 Additional validation rules

44.13.1 Introduction

Eal

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

© ISO/IEC 2016 — All rights reserved
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4.4.13.2 The SEMelement shall have a si:timeScale attribute.

4.4.13.3 The following rules shall apply on the GroupOfEffects.

4.4.13.3.

4.4.13.3.

1

2

A GroupOfEffects shall have atimestamp (i.e., pts, ptsDelta, or absTime).

A GroupOfEffects outside of a Declarations shall not have both a pts and an

absTime at the same time.

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

4.4.13.4| The following rules shall apply on the Effect.

4.413.401 Atleast activate, duration, or £ade shall be defined.

4.4.13.4P An Effect outside of a GroupOfEffects shall have atimestamp (i.e+ pts, ptsDelta, Of]
abgTime).

441348 An Effect within a GroupOfEffects shall have only a ptsDelta for a timestamp.

4.4.13.44 An Effect shall not have both a pts and an absTime at the same time.

4.4.13.45 An Effect within a Declarations shall have only alptsDelta for a timestamp.

441346 If durationis defined activate may not be defined.

4.4.13.4]f If fade and duration are defined, activate may not be defined.

4.4.13.48 If fade is defined, intensity shall be defined.

NOTE The actual intensity is defined withinthe/individual effecs by defining its value and range as an extension ¢f

intensifyValueType and intensityRangéType respectively.

EXAMPLIE intensity-value andintensity-range.

441340 If two (or more) consecutive Effect elements of the same type share the same
timgstamp (i.e., pts, ptsDelta, or absTime) and the same location or overlap in time (i.e.,
lodation, duratidmyactivate set to true/false resulting in overlap), only the latest in their
order of appearance shall be used while retaining the semantics of the priority attribute.

NOTE It is possible to remove the other Ef fect elements from the description.
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.4.13.4.10 |If fade and duration are defined, fade must be less or equal to duration.

.4.13.5 The following rules shall apply on the ReferenceEffect.

2016(E)

.4.135.1 A ReferenceEffect outside of a GroupOfEffects shall have atimestamp (i.e., pts,

ptsDelta, Oor absTime).

4.135.2 A ReferenceEffect within a GroupOfEffects shall have only a ptsDelta for a
timestamp.

.4.13.5.3 A ReferenceEffect shall not have both a pts and an absTime at the same time.

.4.13.5.4 A ReferenceEffect within Declarations shall have only a ptsDelta for a time

stamp.

.4.14 Examples
XAMPLE 1 The following example shows a possible usage of the basi¢ building blocks.
SEM>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="..." href=)..."/>

</DescriptionMetadata>

<Declarations>
<!-- some declarations to be used he€xe -->
</Declarations>

<GroupOfEffects ...>
<Effect .../>
<Effect .../>
</GroupOfEffects>
<ReferenceEffect uri="#effl" .../>
<Effect .../>
<GroupOfEffects ...>
<Effect .../>
<Effect .../>
<Effect .../>
</GroupOfEffects>
<ReferenceEfifect uri="4#effl" .../>
<!-- and€{se” on -->
/SEM>

H

XAMPLE 2 The following example shows a possible abstract implementation of Figure 2. Note
1

that the

of using real values.

D instead

<Effect si:pts="t0" activate="true" fade="tI1-t0" intensity-value="int"/>
<Effect si:pts="t2" activate="false" fade="t3-t2" intensity-value="0"/>

EXAMPLE 3 The following example shows an XML instance of sensory effect metadata with the XML
streaming instructions.

© ISO/IEC 2016 — All rights reserved
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeqg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xsi:schemalLocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"
si:anchorElement="true"
si:timeScale="1000">

<DesdriptionMetadata>

<ClpssificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"

alias=TCOLOR"/>

</DegcriptionMetadata>

<Decllfarations>
<Pafameter xsi:type="ColorCorrectionParameterType" id="ccptQOLl">
<ToneReproductionCurves>
<ct:DAC_Value>0</ct:DAC Value>
<ct:RGB Value>0 0 0</ct:RGB Value>
<ct:DAC Value>255</ct:DAC Value>
<ct:RGB Value>255 255 255</ct:RGB Value>
<{ToneReproductionCurves>
<ConversionLUT>
<ct:RGB2XYZ LUT mpeg7:dim="3 3">
86.60 67.60 38.0
46.00 137.0 16.5
2.365 19.41 203.9
</ct:RGB2XYZ LUT>
<ct:RGBScalar Max>
1.0 1.0 1.0
</ct:RGBScalar Max>
<ct:0ffset Value>
0.2150 0.2050 0.4250
</ct:0ffset Value>
<ct:Gain Offset Gammatmpeg7:dim="3 3">
1.0228 -0.0228 1.6222
1.0242 -0.0242 1.5624
1.0220 -0.022041.6180
</ct:Gain Offset/ Gamma>
<ct:InverselUT/ mpeg7:dim="3 3">
0.0155 =0.0073 -0.0023
-0.0052>0.0099 0.0002
0.0008)-0.0009 0.0049
</cteinverseLUT>
<[/CohversionLUT>
<folorTemperature>
<ct:xy Value x="0.1" y="0.8"/>
<ct:Y Value>100</ct:Y Value>
</ColorTemperature>
<InputDeviceColorGamut>
<ct:IDCG Type>BARCO</ct:IDCG Type>
<ct:IDCG Value mpeg7:dim="3 2">
0.2835 0.6043
0.1509 0.0624
0.6244 0.3410
</ct:IDCG Value>
</InputDeviceColorGamut>
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<IlluminanceOfSurround>500</IlluminanceOfSurround>
</Parameter>
</Declarations>

<Effect xsi:type="sev:LightType" si:puMode="ancestorsDescendants"
si:anchorElement="true" activate="true" color=":COLOR:white" intensity-value="50"
intensity-range="0.0 100.0" duration="5000" si:pts="1000"/>

<Effect xsi:type="sev:SprayingType" si:puMode="ancestorsDescendants"
si:anchorElement="true" activate="true" intensity-value="0.7" intensity-
range="0.0 10.0" duration="2000" si:pts="3000"/>

<GroupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true"
d="explosion effect" si:pts="20000">

<Effect xsi:type="sev:FlashType" intensity-range="0.0 100.0" inten$Sity-
Vvalue="65.0" color=":COLOR:white" duration="5000" activate="true"
s§i:ptsDelta="0"/>
<Effect xsi:type="sev:TemperatureType" intensity-range="0.0>}00.0" intepsity-
Wylalue="40.0" duration="5000" activate="true" si:ptsDelta="0"/>
<Effect xsi:type="sev:WindType" intensity-range="0.0 L0Q!0" intensity-
Value="50.0" duration="5000" activate="true" si:ptsDelta="0"/>
<Effect xsi:type="sev:VibrationType" intensity-rangex"0.0 100.0" intendity-
Wylalue="60.0" duration="5000" activate="true" si:ptsDelta="0"/>
</GroupOfEffects>
/ SEM>

-

m

XAMPLE 3-1  The following example shows an. XML instance of an SEM root elempent with
escriptionMedata and Declaration (Processing unit #1), from the instance of EXAMPLE 3.

O

?xml version="1.0" encoding="UTF-8"_sstandalone="yes"?>
SEM
mlns:xsi="http://www.w3.0rg/200L/XMLSchema-instance"
mlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
mlns:sev="urn:mpeqg:mpeg-v:2040:01-SEV-NS"
mlns:mpeg7="urn:mpeg:mpeg/:schema:2004"
mlns:ct="urn:mpeg:mpeg-v.:2010:01-CT-NS"
mlns:si="urn:mpeqg:mpeg2l:2003:01-DIA-XSI-NS"
si:schemalocation="urh:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
i:puMode="sequential"

i:anchorElement="true"

i:timeScale="1000">

0 W | X X X X X X X

<DescriptionMetadata>

<ClassdficationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"
glias="QOLOR" />
</DeseriptionMetadata>

<Peclarations>

B — SR 1
TaldlllicLTL ->L.LYyMT™

| =T o a_d B — fal 1 (DR 11 e Wat]
CULULCULLTULLIUIIDAalLdlliclTL L YyPUT LU= CLUPLUUL

</Parameter>
</Declarations>
</SEM>

EXAMPLE 3-2 The following example shows an XML instance of a light effect (Processing unit #2) from
the instance of EXAMPLE 3.
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<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeqg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xsi:schemalLocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"

si:anciorElement="true"

si:timeScale="1000">

<Effdct xsi:type="sev:LightType" si:puMode="ancestorsDescendants"
si:anchorElement="true" activate="true" color=":COLOR:white" intensity-
value=750" intensity-range="0.0 100.0" duration="5000" si:pts="1000"/>
</SEM>

EXAMPLE 3-3 The following example shows an XML instance of a spraying-effect (Processing unit #3
from the instance of EXAMPLE 3.

~

<?xml yersion="1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instanac@®"
xmlns=Turn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:gev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:qpeg/7="urn:mpeg:mpeg’:schema:2004"
xmlns:¢t="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:gi="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xsi:schemalocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"

si:anchorElement="true"

si:timeScale="1000">

<Effdct xsi:type="sev:SprayingType" si:puMode="ancestorsDescendants"
si:anchorElement="true" actiyate="true" intensity-value="0.7" intensity-
range="T0.0 10.0" duration=%2000" si:pts="3000"/>
</SEM>

EXAMPLUE 3-4  The/following example shows an XML instance of a group of effect (Processing unit #4)
from the instance of EXAMPLE 3.

<?xml yergsion="1.0" encoding="UTF-8" standalone="yes"?>
<SEM

xmlns : eet=httpt vl —org/ 200/ MESchem

T CTreTer——=—

T

PR NN L
TStot

xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xsi:schemalLocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"

si:anchorElement="true"

si:timeScale="1000">

<GroupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true"
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id="explosion effect" si:pts="20000">

<Effect xsi:type="sev:FlashType" intensity-range="0.0 100.0" intensity-
value="65.0" color=":COLOR:white" duration="5000" activate="true"
si:ptsDelta="0"/>

<Effect xsi:type="sev:TemperatureType" intensity-range="0.0 100.0" intensity-
value="40.0" duration="5000" activate="true" si:ptsDelta="0"/>

<Effect xsi:type="sev:WindType" intensity-range="0.0 100.0" intensity-
value="50.0" duration="5000" activate="true" si:ptsDelta="0"/>

<Effect xsi:type="sev:VibrationType" intensity-range="0.0 100.0" intensity-
value="60.0" duration="5000" activate="true" si:ptsDelta="0"/>
</GroupOfEffects>
/SEM>

(@l

Sensory effect vocabulary

(n

.1 Introduction

—

his Clause specifies syntax and semantics of the sensory effect vocabulary which comprises the [following
ffects:

(0]

—+ Light, colored light, flash light;
—+ Temperature;

—+  Wind,;

—+ Vibration;

—+ Sprayer;

—+ Scent;

-+ Fog;

—+ Color correction;

—+ Rigid body motion;

—+ Passive kinésthetic motion;
—+ Passive kinesthetic force;

- _Active kinesthetic;

—Tactite;

— Bubble;

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:EffectBaseType and conformance to

SEDL.
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5.2 Validation

Validating a document against the SEV schema (as specified in W3C XMLSCHEMA) is necessary, but not
sufficient, to determine its validity with respect to SEV. After a document is validated against the SEV 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.

5.3 Schemawrapper

The syn
consistin
these sc
particula

(AN Uf dCObI;Pt;UII tUU:O OPCbeICd ;II thlo C:GUOC ;O rJIUVIdCd do A \JU::C\Jt;UII \Jf ouhcula \JUIIIPUIICI It\
g notably in type definitions and element declarations. In order to form a valid schema docunien
nema components should be gathered in a same document with the following declaration defining i
the target namespace and the namespaces prefixes.

o I <

<?xml Y
<schemd
xmlns

xmlng:
xmlng:

xmlns
xmlns
targg
elemd
versi

<imp
schemal
V_scher

rersion="1.0"?2>

="http://www.w3.0rg/2001/XMLSchema"
sedl="urn:mpeg:mpeg-v:2016:01-SEDL-NS"
sev="urn:mpeg:mpeg-v:2016:01-SEV-NS"
:ct="urn:mpeg:mpeg-v:2016:01-CT-NS"
:mpeg7="urn:mpeg:mpeg’:schema:2004"
tNamespace="urn:mpeg:mpeg-v:2016:01-SEV-NS"
ntFormDefault="qualified" attributeFormDefault={unqualified"
on="ISO/IEC 23005-3" id="MPEG-V-SEV.xsd">

rt namespace="urn:mpeg:mpeg-v:2016:01-SEDLsNS"
location="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
ha files/MPEG-V-SEDL.xsd"/>

<impdrt namespace="urn:mpeg:mpeg7:schema:2004"
schemaliocation="http://standards.iso.org/@ttf/PubliclyAvailableStandards/MPEG-
7 scherpa files/mpeg7-v2.xsd"/>

<impdrt namespace="urn:mpeg:mpeg-v:2016:01-CT-NS"
schemaliocation="“http://standards.isdo.org/ittf/PubliclyAvailableStandards/MPEG-
V_schera files/MPEG-V-CT.xsd"/>
Additionally, the following line should be appended to the resulting schema document in order to obtain a well|-
formed XML document.
</schema>
5.4 Light effect
5.4.1 Intreduction
This Subclause specifies syntax and semantics of a light effect.

5.4.2 Syntax

<complexType name="LightType">
<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="color" type="ct:colorType" use="optional"/>
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<attribute name="intensity-value" type="sedl:intensityValueType"

use="optional"/>

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

use="optional"/>
</extension>
</complexContent>
</complexType>

5.4.3 Binary representation syntax

UightType { Number of bits Mnemonic
EffectBaseType EffectBaseType
colorFlag bslbf
intensityValueFlag bslbf
intensityRangeFlag bslbf
if(colorFlag) {

color colarType
}
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb
}
}

5.4.4 Semantics

N

emantics of the LightTypé:

Name Definition

IightType Tool for describing a light effect.

dolorElay This field, which is only present in the binary representation, indicgtes
the presence of the color attribute. If it is 1 then the color attribute is
present, otherwise the color attribute is not present.

intensityValueFlag This field, which is only present in the binary representation, indicates
the presence of the intensity-value attribute. If it is 1 then the intensity-
value attribute is present, otherwise the intensity-value attribute is not
present.

intensityRangeFlag This field, which is only present in the binary representation, indicates

the presence of the intensity-range attribute. If it is 1 then the intensity-
range attribute is present, otherwise the intensity-range attribute is not

present.

© ISO/IEC 2016 — All rights reserved
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Name Definition
color Describes the color of the light effect as a reference to a classification
scheme term or as RGB value. The hinary representation is defined in
ISO/IEC 23005-6. A CS that may be used for this purpose is the
ColorcCs defined in Annex A of ISO/IEC 23005-6.
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 of illumination in lux.
intensity-range Describes the range of the intensity value.
EXAMPLE 2 [10.0°® lux, 130.0 kIx].
5.4.5 Additional validation rules
5.45.1 | Introduction
For the gurpose of referencing the additional validation rules are numberéd.
5.45.2 | If intensity-value is present, intensity-range must be present and vice versa.
5.4.5.3 | Theintensity-value must be within the intensity-range.
5.4.6 Hxample
EXAMPUE 1 This example shows the description of a light effect with the following semantics. The intensity
is 50.0 Iyx (within a range of [10-5,32000] Jux), i.e., approximately a family living room, with the color #FF000Q.
The light|effect is activated at si:pts="0""and deactivated at si:pts="28".
<sedl:Fffect xsi:type="sewviJLightType" intensity-value="50.0" intensity-
range="T0.00001 32000.0" activate="true" color="#FF0000" si:pts="0"/>
<sedl:Hffect xsi:type="sev:LightType" activate="false" color="#FF0000"
si:ptsf"28"/>
EXAMPUE 2 | «This example shows the description of a light effect which uses the color scheme where the
color is defined' as a reference to the color classification scheme.

<sedl:DescriptionMetadata>
<sedl:ClassificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"

alias='

'"COLOR" />

</sedl:DescriptionMetadata>
<sedl:Effect xsi:type="sev:LightType" intensity-value="50.0" intensity-
range="0.00001 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:middl
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<sedl:DescriptionMetadata>

<sedl:ClassificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-LocationCS-NS"
alias="WCS"/>

</sedl:DescriptionMetadata>

<sedl:Effect xsi:type="sev:LightType" location=":WCS:left:middle:front"
activate="false" si:pts="40" fade="1"/>

5.5 Flash effect

H.5.1 Introduction

—

his Subclause specifies syntax and semantics of a flash effect.

5.5.2 Syntax

complexType name="FlashType">
<complexContent>
<extension base="sev:LightType">
<attribute name="frequency" type="positivelntege¥'y use="optional"/>
</extension>
</complexContent>
/complexType>

§.5.3 Binary representation syntax

RlashType { Numbet of bits Mnemonic
LightType LightType
frequencyFlag ik bslbf
if(frequencyFlag) {

frequency 8 uimsbf
}
}

55.4 Semantics

N

emantics ofthe FlashType:

Name Definition

FlashType Tool for dncr‘rihing aflash effect

frequencyFlag This field, which is only present in the binary representation, indicates
the presence of the frequency attribute. If it is 1 then the frequency
attribute is present, otherwise the frequency attribute is not present.
frequency Describes the number of flickering in times per second.

EXAMPLE The value 10 means it will flicker 10 times for each second.

© ISO/IEC 2016 — All rights reserved 41


https://standardsiso.com/api/?name=2be283d2cc912ddbd6bfe59a72bab9b3

ISO/IEC 23005-3:2016(E)

555 E

EXAMPLE

xample

This example shows the description of a flash effect with the following semantics. The intensity

is 20.0 kiIx (within 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".

<sedl:Effect xsi:type="sev:FlashType" intensity-value="20000.0" intensity-
range="0.00001 32000.0" duration="5" frequency="10" si:pts="0"/>

5.6 Temperature effect
5.6.1 Introduction
This Subclause specifies syntax and semantics of a temperature effect.
5.6.2 Syntax
<complexType name="TemperatureType">
<comglexContent>
<exfkension base="sedl:EffectBaseType">
<gattribute name="intensity-value" type="sedl:intefisityValueType"
ugse="optional"/>
<gttribute name="intensity-range" type="sedl:iwtensityRangeType"
ugse="optional"/>
</ektension>
</complexContent>
</complexType>
5.6.3 HBinary representation syntax
TemperdtureType { Number of bits Mnemonic
EffectBBaseType EffectBaseType
intensityValueFlag bslbf
intensityRangeFlag bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(interfsityRangeFlag) {
intensity:range(0] 32 fsfb
inted\sity-range[l] 32 fsfb
}
}

5.6.4 Semantics

Semantics of the TemperatureType:

Name

Definition
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Name Definition
TemperatureType Tool for describing a temperature effect.
intensityValueFlag This field, which is only present in the binary representation, indicates

the presence of the intensity-value attribute. If it is 1 then the intensity-

value attribute is present, otherwise the intensity-value attribute is not
present.

intensituRaonceblaco This field which ic anlv nracent in tha hinary ranracantation indic tes

4 = = o bl AL Tyt AL L TTTERT J T | TTRERET Ty TETEAT

the presence of the intensity-range attribute. If it is 1 then the intensity-
range attribute is present, otherwise the intensity-range attribute™is|not
present.

ilntensity-value Describes the intensity of the temperature effeetoin terms| of
heating/cooling in Celsius.

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

5.6.5 Additional validation rules

5.6.5.1 Introduction

Hor the purpose of referencing the additional validation“rules are numbered.

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

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

5.6.6 Example

BEXAMPLE This example shows the description of a temperature effect with the following semarttics. The

imtensity is 10° (withina range of [-10.0,100.0]°), i.e., relatively cold, with a duration of 2 secondg and the

gffect starts at si:pts="0".

sedl:Effé&et xsi:type="sev:TemperatureType" intensity-value="10.5" intensifly-

range="A10.0 100.0" duration="2" si:pts="0"/>

S Wind-effeet

5.7.1 Introduction

This Subclause specifies syntax and semantics of a wind effect.

5.7.2 Syntax

<complexType name="WindType">

<complexContent>
<extension base="sedl:EffectBaseType">
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<attribute name="intensity-value" type="sedl:intensityValueType"

u

se="optional"/>

<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional"/>
</extension>
</complexContent>
</complexType>

5.7.3 Hinary representation syntax
WindType { Number of bits Mnemonic
EffectBBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfh
inteﬂ\sity-range[l] 32 fsfb
}
}

5.7.4 Yemantics

Semanti¢s of the WindType:

Name Definition

WindType Tool for describing a wind effect.

intensjtyValueFlag This field, which is only present in the binary representation, indicates
the presence of the intensity-value attribute. If it is 1 then the intensity-
value attribute is present, otherwise the intensity-value attribute is not
present.

intens]tyRangeHlag This field, which is only present in the binary representation, indicates
the presence of the intensity-range attribute. If it is 1 then the intensity-
range attribute is present, otherwise the intensity-range attribute is not
present.

intensity-value Describes the intensity of the wind effect in terms of strength in
Beaufort.

intensity-range Describes the range of the intensity value.
EXAMPLE [0.0, 12.0] on the Beaufort scale.
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5.7.5 Additional validation rules

5.75.1 Introduction

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

5.7.5.3 Theintensity-value must be within the intensity-range.

5.7.6 Example

BXAMPLE This example shows the description of a wind effect with the following Semantics. The|intensity
i$ 3.0 according to the Beaufort scale (within a range of [0.0 12.0] Beaufort), i-e.,)approximately|a gently
breeze, with a fade-in time of 5 seconds and the effect is activated at si:pts="0".
sedl:DescriptionMetadata>
<sedl:ClassificationSchemeAlias alias="WCS" href="utnmpeg:mpeg-v:01-SI-
IJocationCS-NS" />
/sedl:DescriptionMetadata>
sedl:Effect xsi:type="sev:WindType" fade="5" lefation=":WCS:*:*:front"
intensity-value="3.0" intensity-range="0.0 12£0% activate="true" si:pts="0'/>
5.8 Vibration effect
5.8.1 Introduction
Tlhis Subclause specifies syntax and semantics of a vibration effect.
9.8.2 Syntax
complexType name="ViprationType">
<complexContent>
<extension bagés"sedl:EffectBaseType">
<attribute (mame="intensity-value" type="sedl:intensityValueType"
use="optienal"/>
<attribufe name="intensity-range" type="sedl:intensityRangeType"
use="optional™/>
</exténsion>
</compilexContent>
/camplexType>
5.8.3 Binary representation syntax
VibrationType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
45
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}

if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb

5.8.4 SYemantics

Semanti¢s of the VibrationType:

Name Definition
VibratjonType Tool for describing a vibration effect.
intens]tyValueFlag This field, which is only present in the binary representation, indicates

the presence of the intensity-value attribute. Ifit\is' 1 then the intensity-
value attribute is present, otherwise the intensity-value attribute is not
present.

intensityRangeFlag This field, which is only present in the_binary representation, indicates
the presence of the intensity-range attribute. If it is 1 then the intensity-
range attribute is present, otherwisé the intensity-range attribute is not
present.

intensity-value Describes the intensity of\the vibration effect in terms of thefrequency
according to the Hz scale.

intens]ty-range Describes the range of the intensity value.

EXAMPLE [0.0, 50.0] on the Hz scale

5.8.5 Additional validation rules

5.8.5.1 Introduction

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

5.8.5.2 | If intensity-value iS present, intensity-range must be present and vice versa.

5.8.5.3 | The intensity-value must be within the intensity-range.

5.8.6 Example

EXAMPLE This example shows the description of a vibration effect with the following semantics. The
intensity is 4.1 according to the Hz scale (within a range of [0.0,50.0]), i.e., noticeable shaking items and
rattling noises, with a duration of 7 seconds. The vibration has a fade-out time of 3 second and the effect
starts at si:pts="0".
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<sedl:Effect xsi:type="sev:VibrationType" intensity-value="4.1" intensity-

range="0.0 50.0" duration="7" fade="3" si:pts="0"/>

5.9 Spraying effect

5.9.1 Introduction

This Subclause specifies syntax and semantics of a spraying effect.

5.9.2 Syntax

complexType name="SprayingType">
<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"
use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional"/>
<attribute name="sprayingType" type="mpeg7:termRefierenceType"/>
</extension>
</complexContent>
/complexType>

5.9.3 Binary representation syntax

SprayingType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
sprayingTypeFlag 1 bslbf
if(intensityValueFlag) {

intensity-value 32 fsfb
}
if(intensityRangeFiag) {
intensity-range[0] 32 fsfb
intensity=kange[1] 32 fsfb
}
if(sprayingTypeFlag) {
SprayingType 8 bslbf
}
}

5.9.4 Semantics

Semantics of the SprayingType:

Name Definition

© ISO/IEC 2016 — All rights reserved
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Name Definition
SprayingType Tool for describing a spraying effect.
intensityValueFlag This field, which is only present in the binary representation, indicates

the presence of the intensity-value attribute. If it is 1 then the
intensity-value attribute is present, otherwise the intensity-value
attribute is not present.

intensityRangeklag This-field—which-is-onlypresentin-the-binaryrepresentation—indicates
the presence of the intensity-range attribute. If it is 1 then the
intensity-range attribute is present, otherwise the intensity-range
attribute is not present.

sprayingTypeFlag This field, which is only present in the binary representation, indicates
the presence of the sprayingType attribute. If it is A\then the
sprayingType attribute is present, otherwise the sprayingType
attribute is not present.

intenslty-value Describes the intensity of the spraying effect in terms in ml/h.
intensity-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.
sprayingType Describes the type of the spraying effect as a reference to a

classification scheme term. A CS-that may be used for this purpose is
the SprayingTypeCs definedin Annex A of ISO/IEC 23005-6.

5.9.5 Additional validation rules

5.95.1 Introduction

For the gurpose of referencing the additional validation rules are numbered.
5.9.5.2 | If intensity-valueiSpresent, intensity-range must be present and vice versa.

5.9.5.3 | Theintensity-value must be within the intensity-range.

5.9.6 Hxample

EXAMPUE 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".

<sedl:Effect xsi:type="sev:SprayingType" intensity-value="0.7" intensity-
range="0.0 10.0" duration="2" sprayingType="urn:mpeg:mpeg-v:01-SI-SprayingTypeCS—
NS:water" si:pts="0"/>
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5

This Subclause specifies syntax and semantics of a scent effect.

5

.10.1 Introduction

.10.2 Syntax

ISO/IEC 23005-3:2016(E)

<complexType name="ScentType'">

<complexContent>

<extension base="sedl:EffectBaseType">

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

use="optional"/>

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

use="optional" />

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

use="optional"/>
</extension>
</complexContent>
/complexType>

5.10.3 Binary representation syntax
YcentType { Number of hits Mnemonic
EffectBaseType EffectBaseType
scentFlag bslbf
intensityValueFlag bslbf
intensityRangeFlag bslbf
if(scentFlag) {
scent 9 bslbf
}
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensityxrange[1] 32 fsfb
}
}

5.10.4 Semantics

Semantics of the ScentType:

Name

Definition

ScentType

Tool for describing a scent effect.
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Name Definition

scentFlag This field, which is only present in the binary representation, indicates
the presence of the scent attribute. If it is 1 then the scent attribute
is present, otherwise the scent attribute is not present.

intensityValueFlag This field, which is only present in the binary representation, indicates
the presence of the intensity-value attribute. If it is 1 then the
intensity-value attribute is present, otherwise the intensity-value

atteib b 1o At AracAant
calttrivutlte 1o 11Ut HIL’QUI .

intens]tyRangeFlag This field, which is only present in the binary representation, indicates
the presence of the intensity-range attribute. If it is 1 then the
intensity-range attribute is present, otherwise the intensity-range
attribute is not present.

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 mi/h
intensity-range Describes the range of the intensity value.
EXAMPLE [0.0, 10.0] ml/h.

5.10.5 Additional validation rules

5.10.5.1( Introduction

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

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

5.10.5.3| The intensity-value muste within the intensity-range.

5.10.6 Example

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

D]

<sedl:DescCriptionMetadata>

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

</sedl:DescriptionMetadata>

<sedl:Effect xsi:type="sev:ScentType" intensity-value="0.1" intensity-range="0.0
10.0" duration="10" scent=":SCENT:lilac" si:pts="0"/>
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5.11 Fog effect

5.11.1 Introduction

This Subclause specifies syntax and semantics of a fog effect.

5.11.2 Syntax

ISO/IEC 23005-3:2016(E)

<complexType name="FogType'>

<complexContent>

use="optional"/>

use="optional"/>
</extension>
</complexContent>
/complexType>

<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"

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

5.11.3 Binary representation syntax

el

ogType {

Number of bits

EffectBaseType

EffectBaseType

intensityValueFlag

intensityRangeFlag

if(intensityValueFlag) {

intensity-value

32

}

if(intensityRangeFlag) {

intensity-range[0]

32

intensity-range[1]

32

H.11.4 Semantics

Yemantics of the FogType:

Name Definition

FogType Tool for describing a fog effect.

intensityValueFlag This field, which is only present in the binary representation, indicates
the presence of the intensity-value attribute. If it is 1 then the
intensity-value attribute is present, otherwise the intensity-value
attribute is not present.

intensityRangeFlag This field, which is only present in the binary representation, indicates

the presence of the intensity-range attribute. If it is 1 then the
intensity-range attribute is present, otherwise the intensity-range

© ISO/IEC 2016 — All rights reserved
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Name Definition

attribute is not present.

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.

5.11.5 Additional validation rules

5.11.5.1| Introduction

For the gurpose of referencing the additional validation rules are numbered.
5.11.5.2| If intensity-value is present, intensity-range must be present'and vice versa

5.11.5.3| The intensity-value must be within the intensity-range.

5.11.6 Hxample

EXAMPUE This example shows the description of a fog effect with the following semantics. The intensity
is 1.5 mlfh (within a range of [0.0,10.0] ml/h) with a duration, of 20 seconds and the effect starts at si:pts="0".

<sedl:Effect xsi:type="sev:FogType" intensity-value="1.5" duration="20"
si:ptsf"0"/>

5.12 Collor correction effect

5.12.1 Introduction

This Subclause specifies syntax and semantics of a color correction effect.

5.12.2 Syntax

<compléxType~name="ColorCorrectionType">
<comdlexCentent>
<exfteénsion base="sedl:EffectBaseType">

1o - - I Nau ]
<cfroree—mrImoectrs="0

<element name="SpatioTemporallocator"
type="mpeg7:SpatioTemporallocatorType"/>
<element name="SpatioTemporalMask" type="mpeg7:SpatioTemporalMaskType" />
</choice>
<attribute name="intensity-value" type="sedl:intensityValueType"
use="optional" />
<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional" fixed="0 1"/>
</extension>
</complexContent>
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</complexType>

5.12.3 Binary representation syntax

ColorCorrectionType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag bslbf
intensityRangeFlag bslbf
regionChoiceFlag bslbf
if(regionChoiceFlag) {

regionTypeChoice 1 bslbf

if(regionTypeChoice) {

SpatioTemporalLocator

SpatioTemporallkocatorType

}
else {
SpatioTemporalMask See I1SO 10646 UTF-8
}
}
if(intensityValueFlag) {
intensity-value 32 fsbf
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb

H.12.4 Semantics

N

emantics of the CelofrCorrectionType:

Name

Definition

dJolorCenrectionType

Tool for describing a color correction effect.

-

ntensityValueFlag

This field, which is only present in the binary representation, indicat

ES

the—presenceof the—intensity-vatuve—attribute—f—t—s—tthemr—the

intensity-value attribute is present, otherwise the intensity-value

attribute is not present.

intensityRangeFlag

This field, which is only present in the binary representation, indicates
the presence of the intensity-range attribute. If it is 1 then the
intensity-range attribute is present, otherwise the intensity-range

attribute is not present.

regionChoiceFlag

This field, which is only present in the binary representation, indicates
the presence of the choice. If it is 1 then the choice is present,
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Name Definition
otherwise the choice is not present.
regionTypeChoice This field, which is only present in the binary representation, specifies

the choice of the spatio-temporal region types. If it is 1 then the
SpatioTemporalLocator is present, otherwise the
SpatioTemporalMask is present.

acerbac-tha tha - caolar-cor PN

intens jFey—ratis

D mitanacit, ~Ff o c raotion ££, IR PN~
DT SCTToC St ItCTIoSTty O o~ COTOT— COTmT o toTrT CTeCrIT T e o~ O O

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

intenslty-range

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

SpatioTemporallocator

Describes the spatio-temporal localization of the moving region-using
mpeg7:SpatioTemporallLocatorType (optional), whichyindicates
the regions in a video segment where the color correction effect is
applied. The mpeg7:SpatioTemporalLocatorTypelis defined in
ISO/IEC 15938-5.

SpatioTemporalMask

Describes a spatio-temporal mask that definés the spatio-temporal
composition of the moving region (optional), which indicates the
masks in a video segment where the calor correction effect is applied.
The mpeg7:SpatioTemporalMaskType is defined in ISO/IEC
15938-5.

5.12.5 Additional validation rules

5.12.5.1| Introduction

For the gurpose of referencing the additional-validation rules are numbered.

5.12.5.2| If intensity-value iS present, intensity-range must be present and vice versa.

NOTE intensity-range has a fiixed attribute and, thus, it must not be present explicitly as it is present implicitly}

5.12.5.3| Theintensity-value@’must be within the intensity-range.

5.12.6 Hxample

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

temporalegions as depicted in Figure 5

54
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Figure 5 — Color correction effect applied to spatio-temporal regions

sedl:Effect xsi:type="sev:ColorCorrectionType" intemnsity-value="1" intensi
range="0 1" duration="28" si:pts="12000">
<sev:SpatioTemporallLocator>
<mpeg7:FigureTrajectory type="rectangle">
<mpeg7:MediaTime>
<mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaDuration>PT28S</mpeg7:MediaDuration>
</mpeg7:MediaTime>
<l== Vertex 1 ==>
<mpeg’7:Vertex>
<mpeg7:KeyTimePoint>
<mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7:KeyTimePoint
<!-- x coordinate £9>
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue type="startPoint">8</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">36</mpeg7:KeyValudg
</mpeg7:InterpolationFunctions>
<!-- y ceerdinate -->
<mpegl:interpolationFunctions>
<mpeg’ :KeyValue>14</mpeg7:KeyValue>
<mpeg7:KeyValue>28</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
</mpeg7:Vertex>
&l'-- Vertex 2 -->
<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">24</mpeg7:KeyValue>

ty-

>

<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>
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</mpeg7:InterpolationFunctions>
</mpeg’7: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>
/mpeg’:Vertex>
</mpeg7:FigureTrajectory>
</sey:SpatioTemporallLocator>
</sedl|Effect>

5.13 Rigid body motion effect

5.13.1 Introduction

This Subclause specifies syntax and semantics of a rigid body motion effect.

5.13.2 Syntax

<complexType name="RigidBodyMotionType">
<comdlexContent>
<exfkension base="sedl:EffectBaseType">
<gsequence>
<element name="MoveToward" type="sev:MoveTowardType" minOccurs="0"/>
<element name="TrajectorySamples" type="mpeg7:FloatMatrixType"
minOccyrs="0"/>
<element name=U"Incline" type="sev:InclineType" minOccurs="0"/>
<element name="Shake" type="sev:ShakeType" minOccurs="0"/>
<element pame="Wave" type="sev:WaveType" minOccurs="0"/>
<element \{mame="Spin" type="sev:SpinType" minOccurs="0"/>
<element)name="Turn" type="sev:TurnType" minOccurs="0"/>
<element name="Collide" type="sev:CollideType" minOccurs="0"/>
<[seGuence>
</ekténsion>
</complexContent>
</complexType>

<complexType name="MoveTowardType'">
<attribute name="speed" type="float" use="optional"/>
<attribute name="acceleration" type="float" use="optional"/>
<attribute name="directionV" type="sev:MoveTowardAngleType" use="optional"
default="0"/>
<attribute name="directionH" type="sev:MoveTowardAngleType" use="optional"
default="0"/>
<attribute name="distance-range" type="sedl:intensityRangeType"
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use="optional"/>
<attribute name="distance" type="float" use="optional"/>
</complexType>

<complexType name="InclineType">
<attribute name="pitchSpeed" type="float" use="optional"/>
<attribute name="pitchAcceleration" type="float" use="optional"/>
<attribute name="rollSpeed" type="float" use="optional"/>
<attribute name="rollAcceleration" type="float" use="optional"/>
attribute name="vyvawSpeed" type="float" nse="optional"
<attribute name="yawAcceleration" type="float" use="optional"/>
<attribute name="pitch-range" type="sedl:intensityRangeType" use="optionall"/>
<attribute name="roll-range" type="sedl:intensityRangeType" use="optionall'/>
<attribute name="yaw-range" type="sedl:intensityRangeType" use="optional"|/>
<attribute name="pitch" type="sev:InclineAngleType" use="optionadll
default="0"/>

/complexType>

complexType name="ShakeType">
<attribute name="direction" type="mpeg7:termRefereneeType" use="optional"|/>
<attribute name="count" type="float" use="optional}"/>

<attribute name="distance-range" type="sedl:inkénsityRangeType"
use="optional"/>

<attribute name="distance" type="float" use="optional"/>
<attribute name="interval" type="positivelnteger" use="optional"/>
/complexType>

complexType name="WaveType">
<attribute name="direction" type=!mpeg7:termReferenceType" use="optional"|/>
<attribute name="startDirection'" “type="mpeg7:termReferenceType"
use="optional"/>

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

<attribute name="distance=xrange" type="sedl:intensityRangeType"
use="optional"/>

<attribute name="distahce" type="float" use="optional"/>
<attribute name="interval" type="positivelnteger" use="optional"/>
/complexType>

complexType name="SpinType">
<attribute name="direction" type="mpeg7:termReferenceType" use="optional"|/>
<attribute,\pame="count" type="float" use="optional"/>

<attributé name="interval" type="positiveInteger" use="optional"/>
/compléxType>

complexType name="TurnType">

gttribute name="direction" type="sev:TurnAngleType" use="optional"/>
attribute name="speed" type-"ifloat" use="optional"

</complexType>

<complexType name="CollideType">
<attribute name="directionH" type="sev:MoveTowardAngleType" use="optional"
default="0"/>
<attribute name="directionV" type="sev:MoveTowardAngleType" use="optional"
default="0"/>
<attribute name="speed" type="float" use="optional"/>

</complexType>

<simpleType name="TurnAngleType">

<attribute name="roll" type="sev:InclineAngleType" use="optional" defaultE"0"/>
<attribute name="yaw" type="sev:InclineAngleType" use="optiohal" default=["0"/>
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<restriction base="integer">

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

<simpleType name="InclineAngleType">
<restriction base="integer">

<minInclusive value="-359"/>
<maxInclusive value="359"
</redtriction>
</simpleType>
<simplg¢Type name="MoveTowardAngleType">
<restfriction base="integer">
<mihInclusive value="0"/>
<makInclusive value="359"/>
</redtriction>
</simpleType>
5.13.3 Hinary representation syntax
RigidBodyMotionEffect { Number of bits Mpemonic
EffectBBaseType EffectBaseType
MoveTowardFlag 1 bslbf
TrajecforySamplesFlag 1 bslbf
InclinefFlag 1 bslbf
Shakeflag 1 bslbf
Waveltlag 1 bslbf
SpinFlag 1 bslbf
TurnFlag 1 bslbf
CollidgFlag 1 bslbf
if(MoveTowardFlag) {
MoveToward MoveTowardType
}
if(TrajgctorySamplesFlag) {
numberOfSamples 16 uimsbf
nbOfPositionAndOrientation 3 uimsbf
for(=0;k<¢'numberOfSamples *
nhQfRositionAndOrientation);k++) {
targjectorySampieArray {K] 32 fsfo
}
}
if(InclineFlag) {
Incline InclineType
}
if(ShakeFlag) {
Shake ShakeType
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}
if(WaveFlag) {

Wave WaveType
}
if(SpinFlag) {

Spin SpinType
}
f(TurnrFlag) {

Turn TurnType
}
if(CollideFlag) {

Collide CollideType
}

MoveTowardType { Number of bits Mremonic
speedFlag 1 bslbf
accelerationFlag 1 bslbf
directionVFlag 1 bslbf
directionHFlag 1 bslbf
distanceFlag 1 bslbf
distanceRangeFlag 1 bslbf
if(speedFlag) {

speed 32 fsfb
}
if(accelerationFlag) {
acceleration 32 fsfb
}
if(directionVFlag) {
directionV 9 uimsbf
}
if(directionHFlag) {
directionH 9 uimsbf
}
if(distanceFlaqg) {
distance 32 fsfb
}
if(distanceRangeFlag) {
distance-range 32*2 fsfb
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InclineType { Number of bits Mnemonic
pitchSpeedFlag 1 bslbf
pitchAccelerationFlag 1 bslbf
rollSpeedFlag 1 bslbf
rollAccelerationFlag 1 bslbf
yawSpeedFlag 1 bslbf
yawAccelerationFlag 1 bslbf
pitchRENgeFag I bSIoT
yawRgngeFlag 1 bslbf
rollRangeFlag 1 bslbf
pitchFlag 1 bslbf
rollFlag 1 bslbf
yawFlag 1 bslbf
if(pitchiSpeedFlag) {

pitchSpeed 32 fsfb
}
if(pitchAccelerationFlag) {

pitchAcceleration 32 fsfty
}
if(rollISpeedFlag) {

roll9peed 32 fsfb
}
if(rollApcelerationFlag) {

rollAcceleration 32 fsfb
}
if(yaw$peedFlag) {

yawSpeed 32 fsfb
}
if(yawAccelerationFlag) {

yawfAcceleration 32 fsfb
}
if(pitchRangeFlag) {

pitch-range 32*%2 fsfb
}
if(rollRpngeFlag) {

roll-range 322 st
}
if(yawRangeFlag) {

yaw-range 32*2 fsfb
}
if(pitchFlag) {

pitch 10 bslbf
}
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if(rollFlag) {

roll 10 bslbf
}
if(yawFlag) {

yaw 10 bslbf
}

}

ShakeType { Number of bits Mnemonic
directionFlag 1 bslbf
countFlag 1 bslbf
distanceRangeFlag 1 bslbf
distanceFlag 1 bslbf
intervalFlag 1 bslbf
if(directionFlag) {

direction 3 bsibf
}
if(countFlag) {

count 32 fsfb
}
if(distanceRangeFlag) {

distance-range 32*2
}
if(distanceFlag) {

distance 32 fsfb
}
if(intervalFlag) {

interval 32 uimsbf
}

}

WaveType{ Number of bits Mnemonic
directionFlag 1 bslbf
startDirectionFlag 1 bslbf
countiFlag T bSIDT
distanceRangeFlag 1 bslbf
distanceFlag 1 bslbf
intervalFlag 1 bslbf
if(directionFlag) {

direction 2 bslbf
}

if(startDirectionFlag) {
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startDirection 2 bslbf
}
if(countFlag) {

count 32 fsfb
}
if(distanceRangeFlag) {

distance-range 32*2 fsfb
}
if(distanceFlag) {

distance 32 fsfb
}
if(interyalFlag) {

intenval 32 uimsbf
}

}

SpinTyp¢ { Number of bits Mnemonic
directiJ)nFIag 1 bslbf
countHlag 1 bslbf
intervalFlag 1 bslbf
if(direqgtionFlag) {

diregtion 3 bslbf
}
if(countFlag) {
count 32 fsfb
}
if(interyalFlag) {
intenval 32 uimsbf
}

}

TurnTypé { Number of bits Mnemonic
directipnFlag 1 bslbf
speedFlag 1 bslbf
if(directionFlag) {

direction 9 simsbf
}
if(speedFlag) {
speed 32 fsfb
}
}
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CollideType { Number of bits Mnemonic
speedFlag 1 bslbf
directionHFlag 1 bslbf
directionVFlag 1 bslbf
if(directionHFlag) {

directionH 9 uimsbf
}
If(directionvFiag) {
directionV 9 uimsbf
}
if(speedFlag) {
speed 32 fsfb
}
}

H.13.4 Semantics

N

emantics of the RigidBodyMotionType:

Name Definition
HigidBodyMotionType Tool for describing arigid body motion effect.
MoveTowardFlag This field, whighyis only present in the binary representation, indicatgs

the presence of the MoveToward element. If it is 1 then the
MoveToward element is present, otherwise the MoveToward
elementis not present.

MoveTorward This pattern covers three dimensional movement of 6DoF, whigh
means changing the location without rotation. The type [is
sev:MoveTorwardType.

Figure 6 — MoveTorward pattern

TrajectorySamplesFlag This field, which is only present in the binary representation, indicates
the presence of the TrajectorySamples element. If it is 1 then the
TrajectorySamples are present, otherwise the
TrajectorySamples are not present.
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TrajectorySamples

This pattern describes a set of position and orientation samples that
the rigid body will follow. The trajectory sample data is comprised with
m by 6 matrix, where 6 columns contain three positions (Px, Py, Pz in
millimeters) and three orientations (Ox, Oy, Oz in degrees) and where
m rows indicates the number of samples. The sampling rate shall be
calculated by m/duration.

e,
.
D

o
o

Figure 7 — TrajectorySamples pattern

number

fSamples

Describes the number of trajectory sample data.

nbOfPoy

itionAndOrientat

Describes the number of position and orientation for trajectory sample

ion data. (Usually 6)

taraje¢torySampleArray Describes numberOfSamples by nbOfPositionAndOrientation
matrix of the trajectorySamples.

InclingFlag This field, which is only present inthe binary representation, indicates
the presence of the Incline element. If it is 1 then the Incline
element is present, otherwjse-.the Incline elementis not present.

Incling This pattern covers :piiching, yawing, and rolling motion of 6 DoF,
which means changing the rotation without changing the location. The
type is sev: IncliineType.

Y
Yaw Rg ) zZ
Pitch
X -
Figure 8 — Incline pattern

ShakeFlag This field, which is only present in the binary representation, indicates
the presence of the Shake element. If it is 1 then the Shake element
is present, otherwise the Shake element is not present
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Shake

This pattern is a continuous motion moving from one side to opposite
side repeatedly. This is an abstracted motion pattern which can be

alternatively expressed by repetition of Move pattern. The type

sev:ShakeType

Eigure 9 Shake pattern
~ L

is

=

aveFlag

This field, which is only present in the binary representation, indicat
the presence of the Wave element. If it is 1 then the Wave element
present, otherwise the Wave element is not present.

bS
is

Wave

This pattern is a continuous motion from side-up to side-down like t
surface of water. This is an abstracted motion pattern which can

alternatively expressed by repetition of rolling- or pitching of Incli
pattern. The type is sev:WaveType.

Figure 10 — Wave pattern

ne
pe
ne

n

pinFlag

This field, which-is only present in the binary representation, indicat
the presence\ef'the Spin element. If it is 1 then the Spin element
present, otherwise the spin element is not present.

bs
is

Jpin

Thispattern is a continuous turning based on a central point insifle

without change the place. This is an abstracted motion pattern whi

can be alternatively expressed by repetition of yawing of Inclife

pattern. The type is sev:SpinType

Ch

Figure 11 — Spin pattern

TurnFlag

This field, which is only present in the binary representation, indicates

the presence of the Turn element. If it is 1 then the Turn element
present, otherwise the Turn element is not present.

is
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Turn This pattern is a motion of moving towards some direction. This is an
abstracted motion pattern which can be alternatively expressed by
repetition of Move and Incline pattern. The type is sev: TurnType.

Figure 12 — Turn pattern

Collidg¢Flag This field, which is only present in the binary representation, indicates
the presence of the Collide element. If it is 1 then the Collide
element is present, otherwise the Collide element is not present.

Collidg This pattern is a motion of moving object collides against something.
This is an abstracted motion pattern which can be alternatively
expressed by repetition of Move and Incline pattern? The type is

sev:CollideType.

Figure 13 —Collide pattern

Semanti¢s of the MoveTorwardType:

Name Definition

speedFlag This field, whieh is only present in the binary representation, indicates
the presence of the speed attribute. If it is 1 then the speed attribute
is present, otherwise the speed attribute is not present

speed Describes the moving speed in terms of centimeter per second.

accelerationFlag This field, which is only present in the binary representation, indicates
the presence of the acceleration attribute. If it is 1 then the
acceleration attribute is present, otherwise the acceleration
attribute is not present

acceleratian Describes the acceleration in terms of centimeter per square second.

directionHiFlag This field which is only present in the hinary representation _indicates
the presence of the directionH attribute. If it is 1 then the
directionH attribute is present, otherwise the directionH
attribute is not present
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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 increases with CCW (Counter Clock
Wise) .

directionH = 0

£\

directionH = 90 [ \ directionH = 270

Figure 14 — Horizontal direction model for MoveToward patterh

directionVFlag This field, which is only present in the binaryrepresentation, indicates
the presence of the directionv attribute. If it is 1 then the
directionV attribute is present, ~otherwise the directionv
attribute is not present

directionVv Describes the vertical direction.ef moving in terms of angle. The type
iS sev:MoveTowardAngleType. The angle starts from the fromt-
center of rigid body and increases with CCW.

directionV = 270

directionV = 0 ! directionV = 180

Figure 15 — Vertical direction model for MoveToward pattern

distanceFlag This field, which is only present in the binary representation, indicates
the presence of the distance attribute. If it is 1 then the distang¢e
attribute is present, otherwise the distance attribute is not present

distance Describes the distance between the origin and destination in terms |of
centimeter.
distanceRangeFlag This field, which is only present in the binary representation, indicates

the presence of the distance-range attribute. If it is 1 then the
distance-range attribute is present, otherwise the distance-
range attribute is not present.

distance-range Describes the range of the distance value.
EXAMPLE [-100, 100].
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Semantics of the InclineType:

Name Definition

pitchSpeedFlag This field, which is only present in the binary representation, indicates
the presence of the pitchSpeed attribute. If it is 1 then the
pitchSpeed attribute is present, otherwise the pitchSpeed
attribute is not present.

pitchspeed Destribes the Totationm speedbased o X=axis 11T terms of degree per
second.

pitchA¢celerationFlag This field, which is only present in the binary representation, indicates
the presence of the pitchAcceleration attribute. If it is 1 then the
pitchAcceleration attribute is present, otherwise~ the
pitchAcceleration attribute is not present.

pitchAg¢celeration Describes the acceleration based on X-axis in terms-of degree per
square second.

rollSp¢edFlag This field, which is only present in the binary representation, indicates
the presence of the rollsSpeed attribite. If it is 1 then the
rollSpeed attribute is present, otherwise the rollSpeed attribute
is not present.

rollSpg¢ed Describes the rotation speed based on Z-axis in terms of degree per
second.
rollAc¢elerationFlag This field, which is only;present in the binary representation, indicates

the presence of the_rol1Acceleration attribute. If it is 1 then the
rollAcceleratdpn  attribute is present, otherwise the
rollAcceleration attribute is not present.

rollAc¢eleration Describes-the acceleration based on Z-axis in terms of degree per
square.second.

yawSpeg¢dFlag This field, which is only present in the binary representation, indicates
the presence of the yawSpeed attribute. If it is 1 then the yawSpeed
attribute is present, otherwise the yawSpeed attribute is not present.

yawSpeg¢d Describes the rotation speed based on Y-axis in terms of degree per
second.
vawAccg¢lerationFlag This field, which is only present in the binary representation, indicates

the presence of the yawAcceleration attribute. If it is 1 then the
vawAcceleration  attribute is  present otherwise _the
yawAcceleration attribute is not present.

yawAcceleration Describes the acceleration based on Y-axis in terms of degree per
square second.

pitchRangeFlag This field, which is only present in the binary representation, indicates
the presence of the pitch-range attribute. If it is 1 then the pitch-
range attribute is present, otherwise the pitch-range attribute is
not present.
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pitch-range

Describes the range of the pitch value.
EXAMPLE [-100, 100].

pitchFlag This field, which is only present in the binary representation, indicates
the presence of the pitchSpeed attribute. If it is 1 then the
pitchSpeed attribute is present, otherwise the pitchSpeed
attribute is not present.
pitch Describes the rotation based on X-axis in terms of angle. Positive
valbo monnc tha ratatinn Anala 1n tha diraatins Af Aitalh Arrngg
vale-freans-theretation-angle-tr-the-direction-of piteh-arrow-
Y A
() Roll
Yaw (’:)’Z
Pitch /
b
X
Figure 16 — Direction model for Incline pattern
NOTE  The pitch angle is increased with counter-clock wise.
rollRangeFlag This field, which is only present in the binary representation, indicatgs

the presence of the rddl-range attribute. If it is 1 then the rol1]-
range attribute is present, otherwise the rol11-range attribute is not
present.

rHoll-range

Describes the¥ange of the roll value.

EXAMRLE “[-100, 100].

follFlag Thig!field, which is only present in the binary representation, indicatgs
the presence of the rol1 attribute. If it is 1 then the rol11 attribute|is
present, otherwise the rol1 attribute is not present.

foll 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 16.
NOTE  The roll angle is increased with counter-clock wise.

yawRangerlag This field, which is only present in the binary representation, indicates

the presence of the yaw-range attribute. If it is 1 then the yay-
range attribute is present, otherwise the yaw-range attribute is ot

present.

yaw-range

Describes the range of the yaw value.

EXAMPLE [-100, 100].

yawFlag

This field, which is only present in the binary representation, indicates
the presence of the yaw attribute. If it is 1 then the yaw attribute is
present, otherwise the yaw attribute is not present.
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vaw

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 16.

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

Semantics of the ShakeType:

Name Definition
di tilonFl L L . . . -
trectyontiag This field, which is only present in the binary representation, indicates
the presence of the direction attribute. If it is 1 thény the
direction attribute is present, otherwise the directiof attribute
is not present.
direction Describes the direction of the shake motion. A CS that/may be used
for this purpose is the shakeDirectionCs defined in Annex A of
ISO/IEC 23005-6.
Surge
Heave
Sway
Figure 17 — Direction model for Shake pattern
countFlag This field, which is only present in the binary representation, indicates
the presence of the count attribute. If it is 1 then the count attribute
is present, otherwise the count attribute is not present.
count Describes the times to shake during the duration time.
distan¢eRangeElag This field, which is only present in the binary representation, indicates

the presence of the distance-range attribute. If it is 1 then the
distance-range attribute is present, otherwise the distance-

range attrioute Is not present.

distance-range

Describes the range of the distance value.

EXAMPLE [-100, 100].

distanceFlag

This field, which is only present in the binary representation, indicates
the presence of the distance attribute. If it is 1 then the distance
attribute is present, otherwise the distance attribute is not present.
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distance Describes the distance between the two ends of the shaking motion in
terms of centimeter.

»3 >
al rd

distance

Figure 18 — Distance for shaking motion

intervalFlag This field, which is only present in the binary representation; indicates
the presence of the interval attribute. If it is 1 then the interval
attribute is present, otherwise the interval attributelisnot present

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(Rigure 19.

duration

shake interval shake interval shake

Figure 19 — lllustration of interval

n

emantics of the WaveType(

Name Definition

i tionFl . . . . S
qreectrontiag This field, which is only present in the binary representation, indicatgs

the presence of the direction attribute. If it is 1 then the
direction attribute is present, otherwise the direction attribyte
is not present.
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direction Describes the direction of the wave motion. A CS that may be used
for this purpose is the WaveDirectionCs defined in Annex A of
ISO/IEC 23005-6.

, T
ARG

direction = front-rear direction = left-right

Figure 20 — Direction for waving motion

startDjrectionFlag This field, which is only present in the binary representation, indicates
the presence of the startDirection attribute. If it is 1\ then the
startDirection attribute is present, othérwise the
startDirection attribute is not present.

startDirection Describes whether it starts towards up direction or' down direction. A
CS that may be used for this<D purpose is the
WaveStartDirectionCs defined in Annex\A of ISO/IEC 23005-6.

«Sf G \_»

startDirection = down startDirection = up

Figure 21 —Start direction for waving motion

countFlag This field, which is-only present in the binary representation, indicates
the presence of the count attribute. If it is 1 then the count attribute
is present, othierwise the count attribute is not present.

count Describés the times to wave during the duration time.

distan¢eRangeFlag This-field, which is only present in the binary representation, indicates
the presence of the distance-range attribute. If it is 1 then the
distance-range attribute is present, otherwise the distance-
range attribute is not present.

distang¢e-range Describes the range of the distance value.

EXAMPLE [-100, 100].

distan¢éFlag This field, which is only present in the binary representation, indicates
the presence of the distance attribute. If it is 1 then the distance
attribute is present, otherwise the distance attribute is not present.
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distance Describes the distance between the top and the bottom of the wave
motion in centimeter.

distance

Figure 22 — Distance for waving motion

intervalFlag This field, which is only present in the binary representation, indicatgs
the presence of the interval attribute. If it is 1 then the interval
attribute is present, otherwise the interval attribute is net'présent

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:cabsTimeScheme and si:timeScale attributgs

respectively.
Yemantics of the TurnType:
Name Definition
i tionF1l - - . . L
qreectrontiag This field, which is only present in the binary representation, indicates
the presence of jthe” direction attribute. If it is 1 then the
direction attribute is present, otherwise the direction attribyte
is not present,
direction Describes(the turning direction in terms of angle. The type |is
sev:TdrnAngleType.
drecton?— direction = -90
Figure 23 — Direction for turn pattern
JpeedPrag This field, which is only present in the binary representation, indicates
the presence of the speed attribute. If it is 1 then the speed attribute
ispresentotherwise-the speeg—attributets ot present:
speed Describes the turning speed in degree per second.

Semantics of the SpinType:

Name Definition
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directionFlag This field, which is only present in the binary representation, indicates
the presence of the direction attribute. If it is 1 then the
direction attribute is present, otherwise the direction attribute
is not present.

direction Describes the direction of the spinning based on the 3 axes. A CS
that may be used for this purpose is the SpinDirectionCs defined
in Annex A of ISO/IEC 23005-6.

NOTL 41 - 2l H k. 2l H L ol H ) H +a
INUTL L T UNVWAru=opMIT MAoTU Uil N UATO \NAARLIZ 1o L ml aic

classification scheme) indicates the spinning direction by the pitch
arrow depicted in the Figure 16. Otherwise, backward-spin based on
x axis (which is “xb" in the classification scheme) indicates .the
opposite spinning direction of “x£”.

countFlag This field, which is only present in the binary representations indicates
the presence of the count attribute. If it is 1 then the count attribute
is present, otherwise the count attribute is not present.

count Describes the times to spin during the duratien.time.

intervalFlag This field, which is only present in the binary representation, indicates
the presence of the interval attributeIf it is 1 then the interval
attribute is present, otherwise the idterval attribute is not present.

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 si:timeScale attributes

respectively.
Semanti¢s of the CollideType:
Name Definition
directjonH Describes the horizontal direction of receiving impact in terms of

angle. The type is sev:MoveTowardAngleType. The angle starts
from the front-center of the rigid body and increases with CCW.

directionH = 0

directionH = 90 directionH = 270

directionH = 180

Figure 24 — Horizontal direction model for collide pattern
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directionHFlag This field, which is only present in the binary representation, indicates
the presence of the directionH attribute. If it is 1 then the
directionH attribute is present, otherwise the directionH

attribute is not present.

directionVv Describes the vertical direction of receiving impact in terms of angl

e.

The type is sev:TowardAngleType. The angle starts from the front-

center of rigid body and increases with CCW.

directionV = 270

directionV = 0 h directionV = 180

directionV = 90

Figure 25 — Vertical directionsnadel for collide pattern

directionVFlag This field, which is only present in the binary representation, indicat
the presence of the direetdonVv attribute. If it is 1 then t
directionV attribute is</present, otherwise the directior
attribute is not present.

PS
ne
1\

peedFlag This field, which is_aonly present in the binary representation, indicat
the presence of the“speed attribute. If it is 1 then the speed attribd
is present, otherwise the speed attribute is not present.

10)]

ES
te

dpeed Describesthe speed of colliding object in terms of centimeter p
second:

(61

.13.5 Examples

HXAMPLE 1 This example shows the description of a movetoward effect with the following semaritics. The
distance to the targét position is 6 cm, and the direction is 30 degrees in the vertical angle and 50 degrees in
tihe horizontal angle/ The moving speed is 3 cm per second and the duration is 2 seconds. The rigid body
starts to movedowards target position at si:pts="0" and stays at the target position until the duration time..
sedl:Efffect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0">
<sewv:+MoveToward directionV="30" directionH="50" distance="6"
speed="3" />
sedl -Effoect
It is possible to describe acceleration instead of speed.
<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0">
<sev:MoveToward directionV="30" directionH="50" distance="6"
acceleration="3" />
</sedl:Effect>
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It is also possible to describe without speed or acceleration. In this case the semantics is that the rigid body
starts to movetoward at si:pts="0" and should reach at the target position within the duration time, which
implies that the speed is decided by the duration and the distance. According to the below example, the
implied speed is 3 cm/s.

<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0">
<sev:MoveToward directionV="30" directionH="50" distance="6"/>
</sedl:Effect>

EXAMPUE 2 This example shows the description of an incline effect with the following semantics. The
target pitch angle is 30 degrees. The rotation speed is 10 degrees per second and the duration is 5 seconds.
The rigid| body starts to rotate towards target angle at si:pts="0" and stays at the target angle until the'duration
time.

<sedl:Hffect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts={'Q}'>
<sev{Incline pitch="30" pitchSpeed="3.0"/>
</sedljEffect>

It is posgible to describe acceleration instead of speed.

<sedl:Hffect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev{Incline pitch="30" pitchAcceleration="3.0"/>
</sedl{Effect>

It is also|possible to describe without speed or acceleration.\lh this case the semantics is that the rigid bod
starts tofincline at si:pts="0" and should finish this motioh during the duration time, which implies that th
speed is|decided by the duration and the angle.

DT <<

<sedl:Fffect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev{Incline pitch="30"/>
</sedl{Effect>

EXAMPUE 3 This example shows the description of a shake effect with the following semantics. The movin
direction|is sway which means-moving left and right repeatedly. The end-to-end distance is 10 cm and th
duration s 5 seconds. The rigid-body starts to shake at si:pts="0" and shake 5 times until the duration time.

D Q

<sedl:DbescriptionMetadata>
<sedl:ClassificdationSchemeAlias alias="SHAKE"
href="urnmpeg:mpeg-v:01-SI-ShakeDirectionCS-NS" />
</sedl{DescriptionMetadata>
<sedl:Hffecot xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev{Shake direction=":SHAKE:sway" distance="10" count="5"/>
</sedl {HEfFfeet

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.

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

EXAMPLE 5 This example shows the description of a turn effect with the following semantics. The turn

irection-is 30 degree and-the turning - speed-is 10 degree per seconds. The rigid bodyv starts to turn ('nc|uding
~ ~ T ~ L ~ 7

hove towards) in the right direction with the speed at si:pts="0" and stays during the duration time.

=

sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0*>
<sev:Turn direction="30" speed="10"/>
/sedl:Effect>

1 is also possible to describe without speed. In this case the semantics is that(the rigid body starts {o turn in
he right direction at si:pts="0" and should finish this motion during the durationttime.

—

sedl:Effect xsi:type="sev:RigidBodyMotionType" duratien="5" si:pts="0">
<sev:Turn direction="90"/>
/sedl:Effect>

XAMPLE 6 This example shows the description of a spin effect with the following semantics. The[spinning
irection is “xf” which means forward spin based on x-axis. The spinning count is 5 times and the durgtion is 6
seconds which means the rigid body starts to spin atsi:pts="0" and repeats 5 times for 6 seconds.

o m

sedl:DescriptionMetadata>

<sedl:ClassificationSchemeAliasyalias="SPIN"
href="urn:mpeg:mpeg-v:01l-8§I=SpinDirectionCS-NS" />

/sedl:DescriptionMetadata>

sedl:Effect xsi:type="sev(iRigidBodyMotionType" duration="6" si:pts="0">

<sev:Spin direction=":SPIN:xf" count="5"/>

/sedl:Effect>

m

XAMPLE 7 This example shows the description of a collide effect with the following semantics. [The rigid
ody receives the eolliding impact from the horizontal angle 90 degrees and vertical angle 30 degreeg with the
peed 220 cm pérsecond.

N o

sedl:Effect xsi:type="sev:RigidBodyMotionType" si:pts="0">
<seveCdllide directionH="90" directionV="30" speed="220"/>
/sedVrEffect>

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

<complexType name="PassiveKinestheticMotionType">
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<complexContent>
<extension base="sev:RigidBodyMotionType">
<attribute name="updateRate" type="positivelnteger" use="required"/>
</extension>
</complexContent>
</complexType>

5.14.3 Binary representation syntax

PassiveKinestheticMotioin { Number of bits Mnemonic
RigidBodyMotionType RigidBodyMotionType
updatgRate 16 uimsbf

}

5.14.4 Yemantics

Semanti¢s of the PassiveKinestheticMotionType:

Name Definition

Passiv¢KinestheticMotionT Tool for describing a passive kinesthetic motion effect. This type defines a

ype passive kinesthetic motion¢mode. In this mode, a user holds thg
kinesthetic device softly and, the kinesthetic device guides the user’s hanfl
according to the recorded*motion trajectories that are specified by threp
positions and three orientations.

TrajectorySamples Tool for describing a passive kinesthetic interaction. The passive
kinesthetic motion data is comprised with m by 6 matrix, where 6 columng
contain three positions (Px, Py, Pz in millimeters) and three orientationjs
(ox, Oy, 9z in degrees) and where m rows contain timescale data points.
These six data are updated with the same m timeScale.

updateRate Describes a number of data update times per second.
EXAMPLE The value 20 means that the kinesthetic device will move tp
20 different positions and orientations for each second.

5.14.5 Additionalvalidation rules

5.14.5.1 | "ntroduction

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

5.14.5.2 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.

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

78
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5.14.6 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 updateRate is 3, then the kinesthetic device guides user’s hand to
three different positions and orientations for 1 second since 3 samples for position and orientation data are
provided. Note that the passive kinesthetic motion effect is activated at si:pts="5".

<sedl:Effect xsi:type="sev:PassiveKinestheticMotionType" updateRate="3"
i:pts="5">
<sev:TrajectorySamples mpeg7:dim="3 6">
15 0 20 10 30 10 20 11 50 30 10 O
0 10 10 10 0 15
</sev:TrajectorySamples>
/sedl:Effect>

(1]

.15 Passive kinesthetic force effect

5.15.1 Introduction

—

his Subclause specifies syntax and semantics of a passive kinesthetic force effect.

5.15.2 Syntax

complexType name="PassiveKinestheticForceType">
<complexContent>
<extension base="sedl:EffectBaseType'>
<sequence>
<element name="PassiveKinestheéticForce" type="mpeg7:FloatMatrixType"|/>
</sequence>
<attribute name="updateRate" type="positivelnteger" use="required"/>
</extension>
</complexContent>
/complexType>

5.15.3 Binary representation syntax

RassiveKinestheticForce { Number of bits Mnemonic
EffectBaseType EffectBaseType
SizeOfForceRow 16 uimsbf
SizeOfForceColumn 4 uimsbf
for(k=0;k<(SizeOfforceRow*

@I PV ay 2 7243 CabiuoanN-le 1\ [
QILCUIIUIUC\/UIUIIIII),[\' '} ‘L
forcelK] 32 fsfb
}
updateRate 16 uimsbf
}

5.15.4 Semantics

Semantics of the PassiveKinestheticMotionType
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Name Definition

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

pe 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.

PassiveKinestheticForce Describes a passive kinesthetic force/torque sensation. The passive
kinesthetic force/torque data are comprised with a m by 6 matrix, where 6
colhnns—contain-three—forces—{Fs—Fy—Fz—in-Newton)-and-three-torgu

(Tx, Ty, Tz in Newton-millimeter) for force/torque trajectories. These\sik
data are updated with the updateRate.

SizeOfForceRow Describes a row size of force
SizeOfForceColumn Describes a column size of force(Usually 6)
force Describes a m by 6 matrix, where 6 columns contain_three forces (Fx, Fy,

Fz in Newton) and three torques (Tx, Ty, Tz\i¥Newton-millimeter) fg
force/torque trajectories. 'm' represents the pumber of position samples.

=

updateRate Describes a number of data update timesyper second.

5.15.5 Additional validation rules

5.15.5.1| Introduction

For the gurpose of referencing the additional validation\rules are numbered.

5.15.5.2| A data number of PassiveKinestheticForce must be in multiples of 6 since 6 samples
include three forces and three torques.at each period. Therefore number of columns is fixed to 6

5.15.5.3| PassiveKinestheticFoxce effect element must have updateRate attribute in parent
element, on the other hand duration attribute must not be described.

5.15.5.4| PassiveKinestheticForce effect element must not be described with
ActliveKinesthetic €ffect at the same time.

5.15.6 Examples

EXAMPLUE This example shows the description of a passive kinesthetic force effect with the following
semantics The Rinesthetic device produces New TOrces and 10rques according 1o the update rate. i3 forces
and torques data are given and updateRate is 3, then the kinesthetic device produces forces and torques for 1
second since 3 samples for position and orientation data are provided. Note that the passive kinesthetic force
effect is activated at si:pts="2".

<sedl:Effect xsi:type="sev:PassiveKinestheticForceType" updateRate="3"
si:pts="2">
<sev:PassiveKinestheticForce mpeg7:dim="3 6">
3 000 30
0 032 00
0 03010 5
</sev:PassiveKinestheticForce>
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