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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |
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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
revalidation), (support for) independent living, social and welfare systems, banking, insurance, travel, real

estate, rights management and many others.

Virtug
Creat
3D, V
netwd
an im

Each
variet

| worlds (often referred to as 3D3C for 3D visualization & navigation and the 3C's.0
on and Commerce) integrate existing and emerging (media) technologies (e.g. instant-mes
R, Al, chat, voice, etc.) that allow for the support of existing, and the developmentigf hew k
rks. The emergence of virtual worlds as platforms for social networking is recoghized by b
bortant issue for at least two reasons:

It offers the power to reshape the way companies interact with"their environme
customers, suppliers, creators, stakeholders, etc.) in a fashion comparable to the Interng

It allows for the development of new (breakthrough) business models, services, apq
devices.

virtual world however has a different culture and audiénce making use of these specifid
y of reasons. These differences in existing metayerses permit users to have unique

Community,
saging, video,
nds of, social
usinesses as

nts  (markets,
et

lications and

worlds for a
experiences.

Resisfance to real-world commercial encroachment still exists in many virtual worlds, where ugers primarily
seek pn escape from real life. Hence, marketers should get to know a virtual world beforehand jand the rules
that govern each individual universe.

Altholigh realistic experiences have been achieved via devices such as 3-D audio/visual device

realiz
leads

applid

Such
sensd
delivd
audio
devic

b sensory effects only with the presentation of audiovisual contents. The addition of sg
to even more realistic experiences’in the consumption of audiovisual contents. This w
ation of new media for enhanced.experiences of users in a more realistic sense.

new media will benefit from*the standardization of control and sensory information whic
ry effect metadata, sensory device capabilities/commands, user sensory preferences,
ry formats. The MPEG-V architecture can be applicable for various business modsg
visual contents cah be associated with sensory effects that need to be rendered on approg
S,

This

art of ISOAEC 23005 contains the sensory information which can stimulate other senses

5, it is hard to
nsory effects
Il lead to the

h can include
and various
bls for which
riate sensory

han vision or

auditipn, e.g»elfaction, mechanoreception, equilibrioception, or thermoception. That is, in addition to the

audiotvisual,eontent of, e.g., a movie, also other sense shall be stimulated giving her/him the]
being|part,of the particular media which shall result in a worthwhile, informative user experience.

sensation of

The International Organization for Standardization (ISO) and the International Electrotechnical Commission
(IEC) draw attention to the fact that it is claimed that compliance with this document may involve the use of
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 ISO 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.
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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
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sent sensory information. This part of ISO/IEC 23005 enhances the experienee of users wh

ystem architecture is depicted in Figure 1 and the scope of this)part of ISO/IEC 23005 i
s, only the information representation that acts as an input to.the possible Adaptation VR —
EC 23005-1 — is specified in this part of ISO/IEC 23005.

daptation engine for Sensory Information is to adapt.Sensory information to Device Comn
ctual signal to control multi-sensory devices as defined in ISO/IEC 23005-5. This adaptati
andatory in case the sensory information may directly control the actual devices.

1 The actual Adaptation VR is deliberately informative and left open for industry competition.

part of ISO/IEC 23005 specifies syntax and semantics of description schemes and descriptors that

le consuming

resources by stimulating human multi-sensor such as tactile, orfactory, light sense, tempgrature sense,

s highlighted.
as defined in

nand which is
DN process is
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Virtual World

Sensory
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Sensory Information from VW into
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Effects Commands Device\\
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@ | @

Real World

U
>er (Sensory. Device)

Figure 1 — System Architecture

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

The usage sdenarios are described in detaikin MPEG-V Architecture (ISO/IEC 23005-1).

2 Normative references

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

ISO/IEC 21000-7, {nformation technology — Multimedia framework (MPEG-21) — Part 7: Digital ltem
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: Datatypes, Second Edition
W3C Recommendation, 28 October 2004

2 © ISO/IEC 2013 — All rights reserved
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3 Terms, definitions, and abbreviated terms

3.1

Terms and definitions

For the purpose of this document, the terms and definitions in ISO/IEC 23005-6 and the following apply.

3.11

digital content provider

a broadcasted

D

defined in

r information.

pplication

button, slider,
By provide also

context

capabilities of
an be found in

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

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

EXAN]PLE Digital content from an on-line virtual world, simulation environment, multi user game;
multimedia production, a peer-to-peer multimedia production, or packaged content like a DVD or game.
3.2.2

sens@ry information

standprdized representation format of ISO/IEC 23005 in the standardization area B a
ISO/IEC 23005-1

EXAMPLE Sensory effect metadata, haptic (kinesthetic/tactile) informationy.€motion information, avatg
3.23

sensory effect metadata

defings the description schemes and descriptors to representssensory effects

3.24

sensory effect

effect/to augment perception by stimulating human senses in a particular scene of a multimedia ¢
EXAMPLE Scent, wind, light, haptic(kinesthetie-force, stiffness, weight, friction, texture, widget
joystick), tactile: air-jet, suction pressure, thermal, clirrent, vibration, note: combinations of tactile display m
directipnal, shape information).

3.25

adaptation VR

entity|that can process the sensaory information in order to be consumed within the real world’s
NOTE This may include-thie adaptation or transformation of the sensory information according to thg
real wprld devices or the preferences of the user. A specification of these capabilities and preferences ¢
ISO/IHC 23005-2.

3.2 |Abbreviated terms

For the purpose of this document, the following abbreviated terms apply:

DIA digital item adaptation (ISO/TEC 2T000-7)

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

© ISO/IEC 2013 — All rights reserved
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UME universal multimedia experience
XML extensible mark-up language
X8I XML streaming instructions

3.3 Schema documents

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

In some cas€s though, and in partcular for ) y 9 plors is
provided as p collection of schema snippets imbricated with other text. In order to form a valid_sghema
document, these schema components should be gathered in a same document with the schema wrapper
provided at fhe head of the clause. For better readability, the relevant schema documents*are prqvided
in Annex B, but as non-normative information.
In all cases,|each schema document has a version attribute, the value of whichris~"ISO/IEC 230D5-3".
Furthermore,|an informative identifier is given as the value of the id attribute of the. sahema componen{. This
identifier is Mpon-normative and used as a convention in this specification to’ reference another sghema
document. In| particular, it is used for the schemalLocation attribute of the 2h¢Tude and import sghema
components.
3.4 Use of prefixes
For clarity, thfoughout this Part of ISO/IEC 23005, consistent namespace prefixes are used.
"xsi:" prefix|is not normative. It is a naming conventionkin” this document to refer to an element ¢f the
http://www.w3.0rg/2001/XMLSchema-instance hamespace.
"xml:" and ‘|xmins:" are normative prefixes definped in [1]. The prefix “xm1:” is by definition bound to
"http://wwp.w3.0rg/XML/1998/namespacel™~The prefix “xmins:” is used only for namespace bindings
and is not its¢lf bound to any namespace name:
All other prefixes used in either the text.of examples of this specification are not normative, e.g., “sqd1:”,
“Sev:”, “dia:”, “Si:”, nmpeg7 :u'
In particular, most of the informative examples in this specification are provided as XML fragments withqut the
normally reqired XML document’declaration and, thus, miss a correct namespace binding context declgration.
In these desgriptions fragments the different prefixes are bound to the namespaces as given in the follpwing
table.
Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace

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

sedl urn:mpeg:mpeg-v:2010:01-SEDL-NS

sev urn:mpeg:mpeg-v:2010:01-SEV-NS

dia urn:mpeg:mpeg2l1:2003:01-DIA-NS

si urn:mpeg:mpeg2l1:2003:01-DIA-XSI-NS

mpeqg’ urn:mpeg:mpeg’:schema:2004

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

xsd http://www.w3.0rg/2001/XMLSchema

© ISO/IEC 2013 — All rights reserved
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Unlike the informative descriptions examples, the normative specification of the syntax of tools in XML
Schema follows the namespace binding context defined in the relevant schema declaration such as the one
defined in 5.3.

4 Sensory effects description language

4.1 Introduction

This Clause specifies the syntax and semantics of the sensory effects description language (SEDL) which
provides basic building blocks for the authoring of sensory effect metadata.

4.2 |Validation

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

4.3 |Processing

The grocessing model for the sensory effect metadata is defined as_an XML processor (as spegified by W3C
XML)|and the utilization of the elements and attributes as definedin the subsequent (Sub)clauses.

NOTE] The processing of the sensory effect metadata may follow existing XML decoding/parsing modgls 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 synchrgnization with
respefct to other media assets.

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

4.4 |[Basic building blocks

4.4.1| Introduction

This $ubclause specifies«the syntax and semantics of the basic building blocks for authoring densory effect
metadlata.

This Part of ISO/AEC*23005 adopts the XML streaming instructions (XSI) as defined in ISO/IEC 21000-7 for
the pyrpose of-identifying process units and associating time information to them. In this contgxt, a process
unit i defingd.as a well-formed fragment of XML-based metadata that can be consumed as such and to which
time information may be attached, indicating the point in time when it becomes available for cgnsumption. A
processiunit is specified by one element named anchor element and by a process unit mode indicating how
other'eonnected—elements—are aggrcgatcd to—this—anchor—te €OMPose the Process Hht Dcp nding on the
mode, the anchor element is not necessarily the root of the process unit. Anchor elements are ordered
according to the navigation path of the XML document. Process units may overlap, i.e. some elements
(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 the resulting access unit does
not require any other access units to be decoded. The syntax and semantics of the XML streaming
instructions is fully specified in 8.6 of ISO/IEC 21000-7:2007.

In addition to the XML streaming instructions, this standard adopts the following basic time model for sensory
effects metadata which is depicted in Figure 2.

© ISO/IEC 2013 — All rights reserved 5
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intensity

activate

4 I I X
t t t, t; time

duration = t;-t,

Figure 2 — Time model for sensory effect metadata

Each 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 atfribute
during activalion (i.e., ts—ty). Furthermore, each effect may specify-a‘fade-in (i.e., t;=ty) or fade-out (i.e. | ts—t;)
time within which the corresponding effect shall reach its specified intensity.

NOTE Thelactual implementation of some effects may fequire one or more elements as defined |n the
following. An|example implementation of Figure 2 usingdhe syntax as defined in the following is prgvided
in 4.4.14.

4.4.2 Schema wrapper

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

<?xml vergion="1.0"2>
<schema
xmlns="Http://www:w3.0rg/2001/XMLSchema"
xmlns:sgdl="urhsmpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:mgdeg7&"urn :mpeg:mpeg’:schema:2004"
xmlns:si="vrn:mpeg:mpeg2l:2003:01-DIA-XSI-NS"
xmlns: ctl="urn:mpegimpeg=v:2010:01-CT-NS"
targetNamespace="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEDL.xsd">

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

<import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-XSI-NS"
schemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
21 schema files/dia-2nd/XSI-2nd.xsd"/>

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

6 © ISO/IEC 2013 — All rights reserved
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Additionally, the following line should be appended to the resulting schema document in order to obtain a well-
formed XML document.

||</schema>

4.4.3 Mnemonics for binary representations

The mnemonics are defined in 4.2 of ISO/IEC 23005-6.

4.4.4 —€ommonheaderfor-binary representations

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

4.4.5| Base datatypes and elements

4451 Syntax

SN SR 0
<! SEM Base Attributes ——>
U= ####44 444 A HSE AR A A A A R >
<aftributeGroup name="SEMBaseAttributes">
attribute name="activate" type="bool&an" use="optional" />
attribute name="duration" type="positivelnteger" use="optional" />
attribute name="fade" type="positivelnteger" use="optional" />
attribute name="alt" type="anyURIY use="optional" />
attribute name="priority" type="positivelnteger" use="optional" />
attribute name="location" type="mpeg7:termReferenceType"
use="optional"/>
attributeGroup ref="sedlsSEMAdaptabilityAttributes"/>
</pttributeGroup>
<sfimpleType name="intensityValueType">
restriction base="float"/>
</pimpleType>
<sfimpleType name=%"dntensityRangeType">
restriction>
<simpleType>
<lisg NitemType="float"/>
</sippXeType>
<length value="2" fixed="true"/>
/réstriction>
</pinpleType>

<!—— #HE#HAHAHARASAS AR AR AR A HAHAHASA A AR AR AR AR HHESE ——>
<!-- SEM Adaptability Attributes ==
<U—— HH#4H4HH A A A HSE AR H A A S >
<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"/>

© ISO/IEC 2013 — All rights reserved 7
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<enumeration value="over"/>
<enumeration value="both"/>
</restriction>
</simpleType>
<simpleType name="adaptRangeType">
<restriction base="unsignedInt">
<minInclusive value="0"/>
<maxInclusive value="100"/>
</restriction>
</simpleType>

<!—— #4#
<!-- SHM Base Elements

-—>

<V—— HHfEfA4HHHAH AR Y >
<elemeny name="Declarations" type="sedl:DeclarationsType" />
<element name="GroupOfEffects" type="sedl:GroupOfEffectsType" />

<element name="Effect" type="sedl:EffectBaseType" />

<elemeny name="ReferenceEffect" type="sedl:ReferenceEffectTypel \/>
<elemeny name="Parameter" type="sedl:ParameterBaseType"/>

<l-- s
<!l—— #4#

M Base type

€l== ##a############################################# -

<compllexContent>
<regtriction base="anyType">

—=5

FHAH A R R >
<complexType name="SEMBaseType" abstract="true">

<gttribute name="id" type="ID" use="optional"/>

</rgstriction>
</comglexContent>
</complgxType>

44.5.2 Bipary Representation

SEMBasgAttributes{ Number of Bits Mnemonic
activateFlag 1 bslbf
duratipnFlag 1 bslbf
fadeFlpg 1 bslbf
altFlag 1 bslbf
priorityFlag 1 bslbf
locatignFlag 1 bslbf
if(activateFlag) £

actiyate 1 bslbf
}
if(durafienBlag) {

duration 32 uimsbf
}
if(fadeFlag) {

fade 32 uimsbf
}
if(altFlag) {

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

priority 32 uimsbf
}
if(locationFlag) {

location 7 bslbf

© ISO/IEC 2013 — All rights reserved
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}
SEMAdaptabilityAttributes SEMAdaptabilityAttributes

}

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

adaptType 2 bslbf (Table 2)
}
f(adaptRangeriagy

adaptRange 7 bslbf
}

}

Dgclarations{ Number of bits Mnemohie
DeclarationsType DeclarationsType
}
GrpupOfEffects{ Number of bits Mnemonic
SroupOfEffectsType GroupOfEffectsType
}
Effect{ Number of bits Mnemonic
FffecetBaseType EffectBaseType
}
RgferenceEffect{ Number of bits Mnemonic
ReferenceEffectType RefernceEffectType
}
Parameter{ Number of bits Mnemonic
ParameterBaseType ParameterBaseType
}
| SEMBaseType{ Number of bits Mnemonic
idFlag 1 bslbf
if(idFlag) {
id See ISO 10646 UTF-8
}
}

© ISO/IEC 2013 — All rights reserved 9
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4.4.5.3 Semantics

Semantics of the SEMBaseAttributes:

Name

Definition

activateFlag

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

activate

Describes whether the effect shall be activated. A value of t rue means the
effect shall be activated and false means the effect shall be deactivated.

durationF

lag

This field, which is only present in the binary representation, indicateg the
presence of duration attribute. If it is set to “1”, the duratiom)attribyte is
following.

duration

Describes the duration according to the time scheme-used. The [time
scheme used shall be identified by means of the si¥3yabsTimeSchemg and
si:timeScale attributes respectively.

fadeFlag

This field, which is only present in the binary\representation, indicatep the
presence of fade attribute. If it is set to “1%-the fade attribute is following.

fade

Describes the fade time according to-the time scheme used within Wwhich
the defined intensity shall be reached. The time scheme used shall be
identified by means of the “gi:absTimeScheme and si:timeS¢ale
attributes respectively.

altFlag

This field, which is only~present in the binary representation, indicatep the
presence of alt attributé. 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 — with|n the
same, description or an external description.

NOTE 2 The alternative might be used in case the original effect cannpt be
processed.

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

priorityF

lag

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

priority

Describes the priority Tor effects with respect 10 other effects In the same
group of effects sharing the same point in time when they should become
available for consumption. A value of one indicates the highest priority and
larger values indicate lower priorities.

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

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

10
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Name Definition

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

location 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
in Figure 3.

left center right

| CEMETEen Tenterrgt |

| | ' top

L §

L

~=middl

L

=A==

front=— ~N —=bottomn

midway ——

back—— &

X
P—

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

A classification scheme that may be used for this purpose is the
LocationCs as defined in Annex A of ISO/IEC 23005-6. The¢ terms from
the LocationCs shall be concatenated with the “:” sign in order of the x-,
y-, and z-axis to uniquely define a location within the threefdimensional
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:01-SI-LocationCS-NS:left:*:midway
defines the location as follows: left on the x-axis, any location on the y-axis, and
midway on the z-axis. That is, it describes all effects at the left, midway side of the
user.

© ISO/IEC 2013 — All rights reserved

11


https://iecnorm.com/api/?name=637730d8035536c0109d0f15b246e2b8

ISO/IEC 23005-3:2013(E)

Name Definition

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

SEMAdaptabilityAttribut This field, which is only present in the binary representation, describes a
es 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. Eachfeéffect must define its
intensity value using this datatype.

intensityRangeType Tool for describing the intensity range of the_gffect. Each effect must define
its intensity range using this datatype.

Semantics of|the SEMAdaptabilityAttributes:

Name Definition
adaptType Describes the preferredotype of adaptation with the following pogsible
instantiations:

— strict: An'adaptation by approximation may not be performed.

— undek: An adaptation by approximation may be performed wjth a
smaller effect value than the specified effect value.

NOTE 1 (1 — adaptRange) x intensity ~ intensity.

— over: An adaptation by approximation may be performed wjth a
greater effect value than the specified effect value.

NOTE 2 intensity ~ (1 + adaptRange) x intensity.

— Dboth: An adaptation by approximation may be performed betyveen
the upper and lawer 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

12 © ISO/IEC 2013 — All rights reserved
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Name Definition

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 is
following.

adaptRange Describes the upper and lower bound in percentage for the adaptType. If
the adaptType is not present, adaptRange shall be ignored.

Semgdntics of the SEM base elements:

Namg Definition

Declarations Describes a declaration of sensory effects, group)of sensory effects, or
parameters.
NOTE 1 The declarations may be ,used by reference| using the
ReferenceEffect element.

Effgct Describes a sensory effect.

GroypOfEffects Describes a group of sensory €ffects.
NOTE 2  The purpose©f ‘grouping is to remove some redundancy| from its child
elements. All attributes.included here are inherited to its child elements.

RefgrenceEffect 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 sgnsory effects,
or parameter as defined within the same description or an external description by
means-of the Declarations element.

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

Semgnticsof\the SEMBaseType:

Nam Pefinitior

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 2013 — All rights reserved
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4.4.6 Rootelement

4461 Syntax

SRR 8

<l--

Definition of the SEM root element

O b 0 i
<element name="SEM">
<complexType>
<sequence>
<element name="DescriptionMetadata"

-—>
-—>

type="sedl:DescriptionMetadataType"
minOccurs="0" maxOccurs="1"/>

<dhoice maxOccurs="unbounded">
<element ref="sedl:Declarations" />
<element ref="sedl:GroupOfEffects" />
<element ref="sedl:Effect" />
<element ref="sedl:ReferenceEffect" />
</Ichoice>
</sgquence>
<anyAttribute namespace="##other" processContenrnts="lax"/>
</comglexType>
</elemernt>
4.4.6.2 Bipary representation syntax
SEM { Number of bits Mnemonic
DescriptipnMetadataFlag 1 bslbf
If(DescriplionMetadataFlag){
DescriptionMetadata DescriptionMetadata
}
NumOfElpments vluimsbf5
For(k=0;kgNumOfElements;k++){
ElementlD 4 uimsbf (Table 3)
Element Element
}
anyAttribyteType anyAttributeType
}
anyAttribute[Type { Number of bits Mnemonic
siAttibutes siAttributetst
anyAttributeFlag 1 bslbf
If(anyAttributeFlag) {
SizeOfanyAttribute vluimsbf5
anyAttribute ?ézeOfa”yAtt”b“te bslbf
}
}
14 © ISO/IEC 2013 — All rights reserved
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siAttributeList { Number of bits Mnemonic
anchorElementFlag 1 bslbf
encodeAsRAPFlag 1 bslbf
puModeFlag 1 bslbf
timeScaleFlag 1 bslbf
ptsDeltaFlag 1 bslbf
absTimeSchemeFlag 1 bslbf
absTimeFlag 1 bslbf
ptsFiag 1 bstof
absTimeSchemeLength vluimsbf5
abhsTimeLength vluimsbf5
if(enchorElementFlag) {
anchorElement 1 bslbf

if(encodeAsRAPFlag) {

g¢ncodeAsRAP 1 bslbf
}
if(puModeFlag) {

AuMode 3 bslbf (Table 4)
}
if(puModeFlag) {

timeScale 32 uimsbf
if(ptsDeltaFlag) {

AtsDelta 32 uimsbf
}
if(BbsTimeSchemeFlag) {

dbsTimeScheme 8*absTimeSchem bslbf

elLength

}
if(absTimeFlag){

gbsTime 8*absTimelLength | bslbf
}
if(ptsFag){

pts viuimsbf5

© ISO/IEC 2013 — All rights reserved
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4.4.6.3 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
DescriptionMetadata element is present, otherwise the

DescriptionMetadata element is not present.

Descripti

bnMetadata

Describes general information about the sensory effects metadata-

EXAMPLE 1 Creation information or Classification Scheme Alias.

NumOfElem

Ents

This field, which is only present in the 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, the followingimapping table is used,

Table 3~— Element ID

ElementID Element

0 Reserved

1 Declarations

2 GroupOfEffects
3 Effect
4

5

6.-..

ReferenceEffect
Parameter
15 Reserved

Element

See44.8,44.9,44.10,4.4.11,and 4.4.12.

Declarati

DN s

See semantics of the SEM base elements.

Effect

See semantics of the SEM base elements.

GroupOfEf

Fects

See semantics of the SEM base elements.

Reference

Fffect

See semantics of the SEM base elements.

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

16
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Name Definition
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 anyAfiribute
Semgntics of the siAttributelist:
Names Description
anchorElementFlag This field, which is only present in the binary'‘representation, indicates the

presence of the anchorElement attribute. If it is 1
anchorElement attribute is present, ™ otherwise the anchl
attribute is not present.

then the
orElement

presence of the activation attribute. If it is 1 then the 4
attribute is present, otherwise the activation attribute is not pr|

encgdeAsRAPFlag This field, which is only present.invthe binary representation, ipdicates the
presence of the encodeAsRAP attribute. If it is 1 then the enlcodeAsRAP
attribute is present, otherwisethe encodeAsRAP attribute is not present.

puMpdeFlag This field, which is only<{present in the binary representation, ipdicates the
presence of the puMode attribute. If it is 1 then the puModq attribute is
present, otherwise the'puMode attribute is not present.

timeScaleFlag This field, whichs“only present in the binary representation, ipdicates the
presence of the timeScale attribute. If it is 1 then the timeScgle attribute
is present, otherwise the timeScale attribute is not present.

ptsDeltaFlag This field;which is only present in the binary representation, ipdicates the
presen¢e of the ptsDelta attribute. If it is 1 then the ptsDeltg attribute is
present, otherwise the ptsDelta attribute is not present.

absTimeSchemeFlag This field, which is only present in the binary representation, ipdicates the

ctivation
esent.

presence of the pts attribute. If it is 1 then the pts attributg

absTimeFlag This field, which is only present in the binary representation, ipdicates the
presence of the absTimeScheme attribute. If it is 1| then the
absTimeScheme attribute is present, otherwise the absTlimeScheme
attribute is not present.

ptsFlag This field, which is only present in the binary representation, ipdicates the

is present,

otherwise the Pt attribute is naot Inrpqpnf

absTimeSchemelength

This field, which is only present in the binary representation, specifies the
length of each absTimeSchemeLength instance in bytes. The value of this

element is the size of the largest absTimeSchemelLength insta
to a byte boundary by bit stuffing using 0-7 * 1’ bits.

nce, aligned

absTimeLength

This field, which is only present in the binary representation, specifies 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.

© ISO/IEC 2013 — All rights reserved
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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.
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
compaose the pracess unit. For detailed information the reader is referred to
ISO/IEC 21000-7 XSI.
Figure 4 shows an example for puMode = descendants which‘means| that
the process unit contains the anchor element and its descendant elements.
Note that the anchor elements are pictured in white.
Figure 4 — Examples of process units - puMode = descendants
In the binary description, the following mapping table is used.
Table 4 — 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.
absTimeScheme Describes an absolute time scheme.
absTime Describes an absolute time.
pts Describes a processing time stamp (PTS).

4.4.7 Description metadata

4471 Syntax

<!—— HEHHHHHHHAAH A AR A A A A A >
<!-- Definition of Description Metadata Type =0
SR 8 i i A
<complexType name="DescriptionMetadataType">

<complexContent>

<extension base="mpeg7:DescriptionMetadataType">

18
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<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>
clculcut
</sequence>
</extension>
/complexContent>
</pomplexType>

4472 Binary representation syntax

DesscriptionMetadata{ Number of bits Mnemonic
MPEG7DescriptionMetadata Mpeg7:DescriptionMetadataType
NumOfClassSchemeAlias vluimsbf5
for(k=0;k<NumOfClassSchemeAlias;k++){

SEMBaseType[k] SEMBaseType
alias[k] See ISO 10646 UTF-8
hreflk] UTF-8
]
}

4473 Semantics

Semdgntics of the DescriptionMetadata

Nampe Definition

Des¢riptignMetadataType DescriptionMetadataType extends
mpeg7:DescriptionMetadataType and provides a gequence of
classification schemes for usage in the SEM description.

MPEG7DescriptionMetadata make reference to MPEG7:DescriptionMetadata

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.

© ISO/IEC 2013 — All rights reserved 19
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Name Definition

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

href Describes a reference to the classification scheme that is being aliased
using a URI. The classification schemes defined in this part of the
ISO/IEC 23005, whether normative of informative, shall be referenced by
the uri attribute of the ClassificationScheme for that classification
scheme.

4.4.8 Decldrations

4.4.8.1 Syrtax

<!-- Dgclarations type ——>
R I iiiiisdsdtdsdddatdtataRaRARARAEAEEEEEEEEEEEEE WP
<complexType name="DeclarationsType">
<compllexContent>
<exfension base="sedl:SEMBaseType">
<dhoice maxOccurs="unbounded">
<element ref="sedl:GroupOfEffects" />
<element ref="sedl:Effect" />
<element ref="sedl:Parameter" />
</Ichoice>
</extension>
</comglexContent>
</complgxType>

€l== ##%############################################# -=>

4.4.8.2 Binary represenstation syntax

Declaratiops{ Number of bits Mnemonic
SEMBaseType SEMBaseType
NumOfElements vluimsbf5
For(k=0[k<Num@fElements;k++){

ElempntiD 4 bslbf
Elemiant Element
}
}

*ElementID restricted 2, 3, 5

20 © ISO/IEC 2013 — All rights reserved
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Semantics of the DeclarationsType:

Name Definition

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

Effgct See semantics of the SEM base elements.

GroypOfEffects

See semantics of the SEM base elements.

Parqmeter

See semantics of the SEM base elements.

SEMBaseType

Describes a base type of a Sensory Effect-Metadata.

Num@QfElements

This field, which is only present in the\binary representation, specifies the
number of Element instances accommodated in the SEM.

ElementID

This field, which is only presentjin the binary representation, dejscribes
which SEM scheme shall be’used.

In the binary description; make referece to Table 3. Element ID

4.4.9| Group of effects

4491 Syntax

SO L G o o o
<!F- Group of Effects type ==>
SO SR 8
<cpmplexType namesx"GroupOfEffectsType">

complexContent>

</choice>

<extension base="sedl:SEMBaseType">
<choice minOccurs="2" maxOccurs="unbounded">
<element ref="sedl:Effect"/>
<element ref="sedl:ReferenceEffect"/>

:ai-i-r-ihni-af“'rmnp roef="cod]l :SEMRagselAttributeg"

<anyAttribute namespace="##other" processContents="lax"/>

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

4.49.2 Binary representation syntax

GroupOfEffects{ Number of bits Mnemonic
SEMBaseType SEMBaseType
NumOfElements 5 uimsbf

© ISO/IEC 2013 — All rights reserved
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For(k=0;k<NumOfElements;k++){
ElementID 4 bslbf
Element bslbf
}
SEMBaseAttributes SEMBaseAttributes
anyAttributeType anyAttributeType
}

4.49.3 Semantics

Semantics ofjthe GroupOfEffectsType:

Name Definition

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

Effect See semantics of the SEM base elements.

NumOfElemgnts This field, which is only present in the binary representation, specifieg the

number of Element instances accommadated 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 ElementID restricted 3, 4

SEMBaseAtfributes Describes a greup of attributes for the group of effects.

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

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

4.410 Effec

44101 Syntax

<P #Hdd4f R -
<!-- Effect base type -=>
<D—— ###4H4dAHA A HRE A A A >
<complexType name="EffectBaseType" abstract="true">
<complexContent>
<extension base="sedl:SEMBaseType">
<sequence minOccurs="0">
<element name="SupplementalInformation"
type="sedl:SupplementalInformationType" minOccurs="0"/>

22 © ISO/IEC 2013 — All rights reserved
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</sequence>
<attribute name="autoExtraction" type="sedl:autoExtractionType"/>
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax"/>
</extension>
</complexContent>
</complexType>

<complexType name="SupplementalInformationType">

<sequence>
<element name="ReferenceRegion" type="mpeg7:SpatioTemporallocatorType"/>
clculcut llCUllC_"\JLJCJ_CLtUJ_" t_YtJC_"OCkJ{l.\JtJCJ_CLtUJ_T_YtJC" lllJ._lJ.\J\.a\.aLal.J_O_"C"
/sequence>
</fomplexType>

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

</pimpleType>

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

</pimpleType>

4.4.10.2 Binary representation syntax

Effect{ Number of bits Mnemonic
EffectTypelD 8 uimsbf(Table 5)
EffectbaseType EffectbaseType
EffectType EffectType

}

EfffectBaseType{ Number of bits Mnemonic
SEMBaseType SEMBaseType
SupplementalinformationType SupplementallnformationType
autoExtractionID 2 uimsbf (Table 7)
SENBaseAttributes SEMBaseAttributes
anyAttributeType anyAttributeType

}

SupplementallinformationType { Number of bits Mnemonic
ReferenceRegion ISO/IEC 15938-3:2002(E)
Operator 3 bslbf (Table 6)

}
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SpatioTemporalLocatorType { Number of bits Mnemonic
CoordFlag 1 bslbf
If(CoordFlag)
refLength vluimsbf5
ref 8*refLength bslbf
spatialRef 1 bslbf
}
NumOfRefRegions vluimsbf5
for(k=0;k<NumOfRefRegions;k++){
TypeOfTrajectory 2 bslbf
if(TypeOfTrajectory=="00"§
FigureTrajectory FigureTrajectoryType
}elsq if(TypeOfTrajectory=="01"}
P3rameterTrajectory ParameterTrajectoryType
}elsq if(TypeOfTrajectory=="10"){
MediaTime MediaTimeType
}
}
}

4.410.3 Semantics

Semantics of|the Ef fectBaseType:

Name Definition

U

EffectTypgID

accommodated-in‘the Effect.

This field, which is_only present in the binary representation, specifies a
descriptor identifier,* The descriptor identifier indicates the descriptor|type

Table 5 — EffectType ID

EffectType ID EffectType
0 Reserved
1 LightType
2 FlashType
3 TemperatureType
4 WindType
5 VibrationType
6 SprayingType
8 FogType
Q CaolarlC aove. i T
J UIUTOUINToouunlti y}JU
10 RigidBodyMotionType
11 PassiveKinesthetic MotionType
12 PassiveKinesthetic ForceType
13 ActiveKinestheticType
14 TactileType
15 ParameterizedTactileType
16 Reserved
EffectBaseType EffectBaseType extends SEMBaseType and provides a base abstract
type for a subset of types defined as part of the sensory effects metadata
types.
24 © ISO/IEC 2013 — All rights reserved
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Name Definition
SEMBaseAttributes Describes a group of 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 si:pts describes the point in time when the associated
information shall become available to the application for processing.

Semgntics of the SupplementalInformationType:

Nampe Definition

SupglementalInformatio Tool for describing supplemental information.

nType

RefgrenceRegion Describes the reference region for automatic extraction from |video. If the
autoExtraction is not presentor is not equal to video, this glement shall
be ignored. The localization Scheme used is identified by means of the
mpeg7:SpatioTemporadliocatorType that is defined in
ISO/IEC 15938-5.

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

the reference region of video with the following possible instantigtions.

— average: extracts sensory effects from the referencé region by
calculating average value.

dominant: extracts sensory effects from the reference region by
calculating dominant value.

In the binary description, the following mapping table is used.

Table 6 — Operator

Operator Sementics
000 Reserved
001 Average
010 Dominant
o+H-4H Reserved
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Semantics of the autoExtractionType:

Name Definition

autoExtractionID This field, which is only present in the binary representation, indicates the
media resource.

In the binary description, the following mapping table is used.

Table 7 — autoExtractionlD

autoExtractionlD autoExtractionType
00 audio
01 visual
10 both
11 Reserved
autoExtraftion Describes whether an automatic extraction of senseryJeffects from the

media resource, which is described by this sensofy)yeffect metadata, is
preferable (but not required). The following values-are“available:

audio: the automatic extraction of sensory effects from the audiq part
of the media resource, which is deScribed by this sensory ¢ffect
metadata, is preferable.

EXAMPLE Audio autoExtractiony*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 yisual
part of the media resource, which is described by this sensory éffect
metadata, is preferable.

EXAMPLE Visval autoExtraction Type which is based on ¢olor,
brightness, ;motion detection, can extract various sensory effect {ypes
such as Motion, Light, Flash, etc.

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

If the autoextraction is on and the device is able to compute the effect,
the result of the computation should overwrite the effect specifigd by
the content designer.

4.4.11 Reference effect

44111 Syrltax

<D= #H##4H44HH A E A S >
<!-- Reference Effect type ==>
<P S Hd R EAAH E ——>
<complexType name="ReferenceEffectType">
<complexContent>
<extension base="sedl:SEMBaseType">
<attribute name="uri" type="anyURI" use="required" />
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax" />
</extension>
</complexContent>
</complexType>
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4.411.2 Binary representation syntax

ReferenceEffect{ Number of bits Mnemonic
SEMBaseType SEMBaseType
uri See ISO 10646 UTF-8
SEMBaseAttributes SEMBaseAttributes
anyAttributeType anyAttributeType
}
4411.3 Semantics
Semdntics of the ReferenceEffectType:
Namg Definition
RefgrenceEffectType Tool for describing a reference to a sensory effect, group of sensory effects,
or parameter.
uri Describes a reference to a sensoty’ effect, group of sensory effects, or
parameter by an Uniform Resource Identifier (URI). Its target fype must be
one - or derived - of sedl:EffecftBaseType,
sedl:GroupOfEffectType, Or sedl:ParameterBaseTypel
SEMBaseAttributes Describes a group of:attributes for the effects.
anyAttribute Provides an extension mechanism for including attributes from hamespaces
other than thetarget namespace. Attributes that shall be inclyded 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.
Attributes included here override the attribute values possibly defined within
the 'sensory effect, group of effects or parameter 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
4.4.12.X/ Syntax

SR 0 i i A
<!-- Parameter Base type -—>
<D= HH#HfA4HH 4 H A AR R >
<complexType name="ParameterBaseType" abstract="true">
<complexContent>
<extension base="sedl:SEMBaseType"/>
</complexContent>
</complexType>

<l—— HE#HHEHAHEHAEA A A R >
<!-- Definition of Color Correction Parameter type ==>
<U—— #4444 A HRH AR HHHAHAE A ARSI R A R A E AL ——>

© ISO/IEC 2013 — All rights reserved
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<complexType name="ColorCorrectionParameterType">
<complexContent>
<extension base="sedl:ParameterBaseType">
<sequence>
<element name="ToneReproductionCurves"
type="ct:ToneReproductionCurvesType" minOccurs="0"/>
<element name="ConversionLUT"
type="ct:ConversionLUTType" />
<element name="ColorTemperature" type="ct:IlluminantType"
minOccurs="0"/>
<element name="InputDeviceColorGamut"
t_yl-lc_"\/tnlllldutDC Jl.k/CCUlUJ.GGUllUtT_YLJC" J.llJl.ll\Jk/k/uJ_O_"C"
<element name="IlluminanceOfSurround" type="mpeg7:unsignedl2"
minOccurs="0"/>
</lsequence>
</extension>
</comglexContent>
</complgxType>

4.412.2 Bipary representation syntax

ParametefBaseType{ Number of bits Mnemonic
SEMBageType SEMBaseType
}

ColorCorregtionParameterType { Numberof bits Mnemonic
ParametgrBaseType ParameterBaseType
ToneReproductionFlag 1 bslbf
ColorTemperatureFlag 1 bslbf
InputDeyiceColorGamutFlag 1 bslbf
llluminanpceOfSurroundFlag 1 bslbf
if(ToneR¢productionFlag) {

ToneRgproductionCurves ToneReproductionCurvesType
}
ConversipnLUT ConversionLUTType
if(ColorTémperatureFlag) {
ColorTemperature uminantType
}
if(InputDeviceColorGamutFlag) {
InputDeviceColorGamut InputDeviceColorGamutType
}
if(llluminanceOfSurroundFlag) {
llluminanceOfSurround 12 uimsbf
}
}
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Semantics of the ParameterBaseType:
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Name

Definition

ParameterBaseType

Provides the topmost type of the parameter base type hierarchy.

Semantics of the ColorCorrectionParameterType:

Nam

Definition

ColgrCorrectionParameterType

A type defining the schema of the color correction effect.

TongReproductionFlag

This field, which is only present in(the binary re
indicates the presence of theTéneReproduct
element. If it is 1 then the ToneRéproductionCurve
present, otherwise the ToneReptoductionCurves e
present.

presentation,
ionCurves
s element is
ement is not

TongReproductionCurves

This curve shows the characteristics (e.g., gamma curn
and B channels) of the‘input display device.

ves for R, G

ConyersionLUT

A look-up table/(matrix) converting an image betwee
color space (e.g. RGB) and a standard connection spg
XYZ).

n an image
ce (e.g. CIE

ColgrTemperatureFlag

This_\field, which is only present in the binary re
indicates the presence of the ColorTemperature elg
A\'then the ColorTemperature element is present, d
ColorTemperature elementis not present.

bresentation,
tment. If it is
therwise the

ColgrTemperature

An element describing a white point setting (e.g., D65
input display device.

D93) of the

InpytDeviceColorGamutFlag

This field, which is only present in the binary re
indicates the presence of the InputDeviceColorGan
If it is 1 then the InputDeviceColorGamut elemen
otherwise the InputDeviceColorGamut elementis n

presentation,
ut element.
t is present,
Ot present.

InpytD€viceColorGamut

An element describing an input display device color gamut, which is

represented by chromaticity values of R, G, and B

channels at

mraximu DAC vatues:

IlluminanceOfSurroundFlag

This field, which is only present in the binary representation,
indicates the presence of the I11uminanceOfSurround element.
If it is 1 then the T11uminanceOfSurround element is present,
otherwise the T11uminanceOfSurround element is not present.

IlluminanceOfSurround

An element describing an illuminance level of viewing environment.

The illuminance is represented by lux.

© ISO/IEC 2013 — All rights reserved
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4.4.13 Additional validation rules

44131

Introduction

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

4.4.13.2 The SEM element shall have a si:timeScale attribute.

4.413.3 The following rules shall apply on the GroupOfEffects.

441331 A

441332 A

at the same

441333 A

GroupOfEffects outside of a Declarations shall not have both a pts and an abs
ime.

4.4.13.4 Thee following rules shall apply on the Effect.

4.4.13.41

4.4.13.4.2
absTime).

4.4.13.43
4413.44
4.4.13.4.5
4.4.13.4.6
4.413.4.7

44.13.4.8

NOTE Th

intensityVd

EXAMPLE

4.4.13.4.9

A

I

It

I

I

t least activate, duration, or f£ade shall be defined.

n Effect outside of a GroupOfEffects shall have a timestamp (i.e., pts, ptsDelta

n Effect within a GroupOfEffects shall have only a ptsDelta for a timestamp.
n Effect shall not have both a pts and an absTime at the same time.

n Effect within a Declarations shall have only a ptsDelta for a timestamp.
duration is defined activate-may not be defined.

fade and duration aré defined activate may not be defined.

fade is defined jntensity shall be defined.

e actual intensity is“defined within the individual effecs by defining its value and range as an exten
lueType andintensityRangeType respectively.

inteasity-value and intensity-range.

GroupOfEffects within a Declarations shall have only a ptsDelta-for a timestar

Cime

or

sion of

two (or more) consecutive Effect elements of the same type share the same timestamp

(i.e., pts, ptsDelta, or absTime) and the same location or overlap in time (i.e., location, duration,
activate set to true/false resulting in overlap) only the latest in their order of appearance shall be

used while r

NOTE

30

etaining the semantics of the priority attribute.

It is possible to remove the other Ef fect elements from the description.

© ISO/IEC 2013 — All rights reserved
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4.4.13.4.10 If fade and duration are defined £ade must be less or equal to duration.

4.4.13.5 The following rules shall apply on the ReferenceEffect.

4.413.5.1 A ReferenceEffect outside of a GroupOfEffects shall have a timestamp (i.e., pts,

ptsDelta, or absTime).

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

times

4.4.13:5:3

4.4.13

4.4.14

EXAN

tamp.

3.5.4 A ReferenceEffect within Declarations shall have only a ptsDelta fona ti

ime.

mestamp.

<SE
<

<

ASANTANA

<
<
<
</S

| Examples
IPLE 1 The following example shows a possible usage of the basic bdilding blocks.
M>
DescriptionMetadata>
<ClassificationSchemeAlias alias="..." hrefs"..."/>

DescriptionMetadata>

Declarations>
<!-- some declarations to be usedchere —-->
Declarations>

CroupOfEffects ...>

<Effect .../>

<Effect .../>

GroupOfEffects>

ReferenceEffect uri="#&ffl" .../>
Fffect .../>

CroupOfEffects ...>

<Effect .../>

<Effect .../

<Effect ...(>3

GroupOfEffeects>

ReferencéEffect uri="#effl" .../>
l—— and so on —--—>

M >

EXAMPLE 2 The following example shows a possible abstract implementation of Figure 2. Note that the
example is declared as abstract because the attribute values refer to variables introduced in Figure 2 instead
of using real values.

<Ef

<Effect si:pts="t0" activate="true" fade="tI-t0" intensity-value="int"/>

fect si:pts="t2" activate="false" fade="t3-t2" intensity-value="0"/>

© IS0/

IEC 2013 — All rights reserved
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5 Sensory effect vocabulary

5.1 Introduction

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

effects:

— Light, colored light, flash light;

— Temperature;

— Wind;

— Vibration;

— Water sp
— Scent;
— Fog;

— Color co

rayer;

rection;

— Rigid bogly motion;

— Passive
— Passive
— Active ki
— Tactile;
NOTE SH

EXAMPLE
SEDL.

5.2 Validati

Validating a

inesthetic motion;
inesthetic force;

hesthetic;

\V has been designed in an extensible way and additional sensory effects can be added easily.

Additional sensory effects'may be added as extensions to sedl :EffectBaseType and conformg

DN

Jocument.against the SEV schema (as specified in W3C XMLSCHEMA) is necessary, b

sufficient, to determine-its validity with respect to SEV. After a document is validated against the SEV sc

it shall also
descriptions ¢

be subjected to additional validation rules. These additional rules are given below
f.the elements to which they pertain.

nce to

ut not
nema,
n the

5.3 Schema wrapper

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

particular the

32

target namespace and the namespaces prefixes.

© ISO/IEC 2013 — All rights reserved
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<?xml version="1.0"?>

<schema
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sedl="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"

xmlns:mpeg/="urn:mpeg:mpeg’:schema:2004"
targetNamespace="urn:mpeg:mpeg-v:2010:01-SEV-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEV.xsd">

<import namespace="urn:mpeg:mpeg-v:2010:01-SEDL-NS" schemalLocation="MPEG-V-
SEDL sqlt
<import namespace="urn:mpeg:mpeg’:schema:2004"
schegmaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
7 sfhema files/mpeg7-v2.xsd"/>

Additiponally, the following line should be appended to the resulting schema document in order to [obtain a well-
formgd XML document.

||</s:hema>

5.4 Ljght effect

5.4.1| Introduction

This $ubclause specifies syntax and semantics,ofa light effect.

5.4.2| Syntax
<P—— #4#FHHHFHHFEH A SRS S >
<[|-- SEV Light type ==>
<P -— HEdEHAHFH AR >
<tomplexType name="LightType">

<complexContenk>
<extensiom ‘base="sedl:EffectBaseType">
<attribute name="color" type="sev:colorType" use="optional"/>
<atgribute name="intensity-value" type="sedl:intensityValueTyp¢
use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeTyp¢"
use="optional"/>
</extension>
(_,Ul[lple COIILEIIL
</complexType>

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

<simpleType name="colorRGBType">
<restriction base="NMTOKEN">
<whiteSpace value="collapse"/>
<pattern value="#[0-9A-Fa-f]{6}"/>
</restriction>
</simpleType>
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5.4.3 Binary representation syntax

LightType{ Number of bits Mnemonic
EffectBaseType EffectBaseType
colorFlag 1 bslbf
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(colorFlag) {

color 9 colorType
}
if(intengityValueFlag) {
intensityValue 32 fsfb
}
if(intengityRangeFlag) {
intensgityRange[0] 32 fsfb
intensgityRange[1] 32 fsfb
}
}

5.4.4 Semantics

Semantics of|the LightType:

Name Definition
LightType Tool for describing a light effect.
colorFlag This-field, which is only present in the binary representation, indicates the

presence of the color attribute. If it is 1 then the color attribdte is
present, otherwise the color attribute is not present.

intensityyalueFlag 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 intensjty-
value attribute is not present.

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

color Describes the color of the light effect as a reference to a classification
scheme term or as RGB value. The binary 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.
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Name

Definition

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].

Semantics of the ColorType:

Namg Definition

NamgdcolorFlag This field, which is only present in the binary representation], indicates a
choice of the color descriptions. If it is 1 thenthe color is described by
mpeg7:termReferenceType, otherwise the(Necolor is dgscribed by
colorRGBType.

NamgdColorType This field, which is only present in the, binary representation, describes
color in terms of ColorCS Flag in Annex A.2.2 of ISO/IEC 23005-6.

coldrRGBType Tool for describing a color as RGB.
EXAMPLE 3 #rorsrr would describe the color Alice blue.

fadsg In addition to the semantics as defined in 4.4.4, the following semantics

apply:

— If fadeg.and intensity is provided, the fading shall be
the intensity defined in the intensity attribute.

NOTE This is basically covered by the semantics as defined
fepeated here fore better readability.

— If fade and color is provided, the fading shall be perf
color defined in the color attribute.

— If fade, intensity, and color is provided, the fad
performed to the intensity and color defined in the int
color attributes respectively.

berformed to

in 4.3.3.2 but

brmed to the

ing shall be
ensity and

5.4.5 Additional validation rules

5.4.5.

1 Introduction

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

5.4.5.2

5.4.5.

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

© ISO/IEC 2013 — All rights reserved
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5.4.6 Exam

EXAMPLE 1

ple

This example shows the description of a light effect with the following semantics. The intensity
is 50.0 lux (within a range of [107°,32000] lux), i.e., approximately a family living room, with the color #FF0000.
The light effect is activated at si:pts="0" and deactivated at si:pts="28".

range="0.

si:pts="2

<sedl:Effect xsi:type="sev:LightType"

intensity-value="50.0" intensity-
00001 32000.0" activate="true" color="#FF0000" si:pts="0"/>

< sedl:Effect xsi:type="sev:LightType" activate="false" color="#FF0000"

8"/>

EXAMPLE 2

This example shows the description of a light effect which uses the color schemé whe

color is defingd as a reference to the color classification scheme.

re the

<sedl:De§g

<sedl:Cl
alias="CQ
</sedl:Dg
<sedl:Eff]
range="0.

criptionMetadata>

assificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColerCS-NS"
LOR" />

scriptionMetadata>

ect xsi:type="sev:LightType" intensity-value="50:Q"% intensity-
00001 32000.0" duration="28" color=":COLOR:amb&r""' si:pts="0"/>

EXAMPLE 3
left:middle:fra

This example shows the description of a light effeCt which disables the light effect @

nt only.

n the

<sedl:De§g

<sedl:Cl
alias="W{
</sedl:Dg
<sedl:Eff]
activates

criptionMetadata>

assificationSchemeAlias href="urnympeg:mpeg-v:01-SI-LocationCS-NS"
S"/>

scriptionMetadata>

ect xsi:type="sev:LightType!location=":WCS:left:middle:front"
"false" si:pts="40" fade="1"/>

5.5 Flash effect

5.5.1 Introduction

This Subclauge specifies syntax and semantics of a flash effect.

5.5.2 Syntdx
<U—— HAFERE AR R R >
<!-- SEV Flash type ——>
SRR 2

</compl

<complexType name="FlashType">
<complexContent>
<extension base="sev:LightType">
<attribute name="frequency" type="positiveInteger" use="optional"/>
</extension>
</complexContent>

exType>

36
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FlashType { Number of bits Mnemonic
LightType LightType
frequencyFlag 1 bslbf
if(frequencyFlag) {

frequency 8 uimsbf
}
}
5.5.4| Semantics
Semgdntics of the FlashType:
Name Definition

FlhshType Tool for describing a flash effect.

frequencyFlag This field, which is only presentin“the binary representation, indicates

the presence of the frequerncy attribute. If it is 1 then the fl[requency
attribute is present, otherwise’the frequency attribute is not|present.

frequency Describes the numbet,offlickering in times per second.

EXAMPLE

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

5.5.5| Example

EXAMIPLE This example shows\the description of a flash effect with the following semantics,| The intensity
is 20.p kix (within a range of [10'5,32000] lux), i.e., approximately full daylight (but not direct synlight) with a

duratipn of 5 seconds. The light-flickers 10 times per second and the effect starts at si:pts="0".

<sefll:Effect xsii{type="sev:FlashType" intensity-value="20000.0" intensjty-
ranfje="0.00001 B32000.0" 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

<complexContent>

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

<U—— H4#4#H44F4HHHHHHFHHHHFHAHE A S S A A S SRS -
<!-- SEV Temperature type
SRR 8 i i i i
<complexType name="TemperatureType">

-—>

© ISO/IEC 2013 — All rights reserved
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use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional"/>
</extension>
</complexContent>
</complexType>

5.6.3 Binary representation syntax

Temperrtu.cTy pe-{ Number-of-bits frrermonte
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(intepsityValueFlag) {

intensityValue 32 fsfb
}
if(intepsityRangeFlag) {
intensityRange[0] 32 fsfb
intensityRange[1] 32 fsfb
}
}

5.6.4 Semantics

Semantics ofjthe TemperatureType:

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

presence of the intensityValue attribute. If it is 1 then the intensity-yalue
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 intensityRange 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 temperature effect in terms of
heating/cooling in Celsius.

intensity-range Describes the range of the intensity value.

EXAMPLE [0.0, 100.0] on the Celsius scale.
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5.6.5 Additional validation rules

5.6.5.1 Introduction

For 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

EXANPLE This example shows the description of a temperature effect with the, fallowing s@mantics. The
intengity is 10° (within a range of [-10.0,100.0]°), i.e., relatively cold, with a duration of 2 secpnds and the
effect|starts at si:pts="0".

<sefll:Effect xsi:type="sev:TemperatureType" intensityzvalue="10.5" inté¢nsity-
ranfje="-10.0 100.0" duration="2" si:pts="0"/>

5.7 Wind effect

5.7.1| Introduction

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

5.7.2| Syntax
S b 8 i i i i
<[-- SEV Wind type ——>
O (Rl 8 o At
<fomplexType name="WindType">

<complexContent>
<extension base="sedl:EffectBaseType">
<attribute)name="intensity-value" type="sedl:intensityValueTypg¢"
use="ogptional"/>
<attribute name="intensity-range" type="sedl:intensityRangeTyp¢"
use="optional"/>
</extéension>
</gemplexContent>
<f complexType>

5.7.3 Binary representation syntax

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

intensityValue 32 fsfb
}
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if(intensityRangeFlag) {
intensityRange[0] 32 fsfb
intensityRange[1] 32 fsfb
}
}

5.7.4 Semantics

Semantics offthe W Type:

Name Definition
WindType Tool for describing a wind effect.
intensityyalueFlag This field, which is only present in the binary representation, indicates the

presence of the intensityValue attribute. If it is 4 thén the intensity-yalue
attribute is present, otherwise the intensity-valug-attribute is not presept.

intensityRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intensityRange attribute-f it is 1 then the intensity-range
attribute is present, otherwise the intensity-range attribute is not present.

intensityfvalue Describes the intensity of the wind effect in terms of strength in Beaufort.
intensitytrange Describes the range of the.intensity value.
EXAMPLE [0.0, 42.0] on the Beaufort scale.

5.7.5 Additjonal validation rules

5.7.5.1 Infroduction

For the purpgse of referencing theadditional 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 Thee intensity-value must be within the intensity-range.

5.7.6 Exan1ple

EXAMPLE This example shows the description of a wind effect with the following semantics. The intensity
is 3.0 according to the Beaufort scale (within a range 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="urn:mpeg:mpeg-v:01-SI-
LocationCS-NS"/>

</sedl:DescriptionMetadata>

<sedl:Effect xsi:type="sev:WindType" fade="5" location=":WCS:*:*:front"
intensity-value="3.0" intensity-range="0.0 12.0" activate="true" si:pts="0"/>

40 © ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=637730d8035536c0109d0f15b246e2b8

5.8 Vibration effect

5.8.1

Introduction

ISO/IEC 23005-3:2013(E)

This Subclause specifies syntax and semantics of a vibration effect.

5.8.2

Syntax

<U—— HfdH#H4HHHH A A AR A AR AR >
!--— SEV Vibration type ==>
| —— HAHHBSSSSS SRS S S S S S S BB BB S S S YA B DSBS S S SRR B S SSSS

<
<
<

<complexContent>

tomplexType name="VibrationType">

<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValtueTyp¢"
use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeTyp¢"
use="optional"/>

</extension>
</complexContent>
<fcomplexType>
5.8.3| Binary representation syntax
ViprationType{ Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(intensityValueFlag) {
intensityValue 32 fsfb
}
if(intensityRangeFlag) {
intensityRange[0] 32 fsfb
intensityRange[1] 32 fsfb
}
}
5.8.4 Semantics

Semantics of the VibrationType:

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

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

© ISO/IEC 2013 — All rights reserved
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Name Definition

intensityRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intensityRange 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 vibration effect in terms of thefrequency
according to the Hz scale.

intensity-range Describes the range of the intensity value.
EXAMPLEE 070,500 omrtheHzsTate

5.8.5 Additjonal validation rules

5.8.5.1 Infroduction

For the purpd
5.8.5.2 If{

5.8.5.3 Th

5.8.6 Example

EXAMPLE

intensity is 4
rattling noise
starts at si:pts

le intensity-value must be within the intensity>range.

se of referencing the additional validation rules are numbered.

Intensity-value is present, intensity-range must be_present and vice versa.

This example shows the descriptiontaf a vibration effect with the following semantics
1 according to the Hz scale (within.@ range of [0.0,50.0]), i.e., noticeable shaking item
5, with a duration of 7 seconds. The vibration has a fade-out time of 3 second and the
=ll0ll.

. The
5 and
effect

<sedl:Efflect xsi:type="sev:VibrationType" intensity-value="4.1" intensity-
range="0.0 50.0" duration=%"7" fade="3" si:pts="0"/>
5.9 Sprayinp effect
5.9.1 Introduction
This Subclaugsedspecifies syntax and semantics of a spraying effect.
5.9.2 Syntax
U= S >

<!-- D
<!-— ##
<comple
<comp
<ex

<

<

efinition of Spraying type ==

5 AR

xType name="SprayingType">

lexContent>

tension base="sedl:EffectBaseType">

attribute name="intensity-value" type="sedl:intensityValueType"
use="optional"/>

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

use="optional"/>
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<attribute name="sprayingType" type="mpeg7:termReferenceType"/>
</extension>
</complexContent>
</complexType>

5.9.3 Binary representation syntax

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

intensityValue 32 fsfb
}
if(intensityRangeFlag) {
intensityRange[0] 32 fsfb
intensityRange[1] 32 fsfb
}
SprayingType 8 bslbf

5.9.4| Semantics

Semgdgntics of the SprayingType:

Name Definition
SprdyingType Tool for describing a spraying effect.
intgnsityValueFlag This field, which is only present in the binary representation, jndicates the

presence of the intensityValue attribute. If it is 1 then the intensity-value
attribute is present, otherwise the intensity-value attribute is rnjot present.

intgnsityRafgeFlag This field, which is only present in the binary representation, jndicates the
presence of the intensityRange attribute. If it is 1 then the in{ensity-range
attribute is present, otherwise the intensity-range attribute is npot present.

inténsitvu-—value Describas-tha intensitv of the snravina effact interms-in-ml/h
Y H8SGHPB8SHREHHBRSHY-OHR8-SPraHRg-8He GHR8HRSHA-HA-

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 defined in Annex A of ISO/IEC 23005-6.
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5.9.5 Additional validation rules

5.9.5.1 Introduction

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

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

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

5.9.6 Example

EXAMPLE
intensity is 0
si:pts="0".

This example shows the description of a water sprayer effect with the following,semantics
7 ml/h (within a range of [0.0,10.0] ml/h) with a duration of 2 seconds and-the effect sta

5. The
rts at

<sedl:Eff]
range="0.

ect xsi:type="sev:SprayingType" intensity-value="0.(") intensity-
0 10.0" duration="2" si:pts="0"/>

5.10 Scent

5.10.1 Introd

This Subclau

5.10.2 Syntgx

effect

uction

5e specifies syntax and semantics of a scent effect.

<I—— ##
<!-- 7
<I—— ##
<complg

<comp
<ex

</g

A E A AR S >

efinition of Scent type ==>

SRR AR A AT R >

xType name="ScentType'>

lexContent>

tension base="sedl:EffectBaseType">

attribute namé="scent" type="mpeg7:termReferenceType"
use="optiordal™/>

attribute.name="intensity-value" type="sedl:intensityValueType"
use="dptional"/>

attributle name="intensity-range" type="sedl:intensityRangeType"
useé="optional"/>

xtension>

</con

plexContent>

</compl

exType>

5.10.3 Binary representation syntax

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

intensityValue 32 fsfb
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}
if(intensityRangeFlag) {
intensityRange[0] 32 fsfb
intensityRange[1] 32 fsfb
}
Scent 16 bslbf
}
5.10.J—S'5mzmi'cs
Semdntics of the ScentType:
Namg Definition
ScentType Tool for describing a scent effect.
intgnsityValueFlag This field, which is only present in the’binary representation, jndicates the
presence of the intensityValue atfribute. 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, jndicates the
presence of the intensityRange attribute. If it is 1 then the in{ensity-range
attribute is present, otherwise the intensity-range attribute is pot present.
scent Describes the scentto use. A CS that may be used for this purpose is the
ScentCs defined in Annex A of ISO/IEC 23005-6.
intgnsity-value Describes:the intensity of the scent effect in ml/h
intgnsity-range Describes the range of the intensity value.
EXAMPLE [0.0, 10.0] ml/h.
5.10.% Additional validation rules
5.10.5.1 Introduction
For the purpese of referencing the additional validation rules are numbered.
5.10.52—H-intensity—valueispresentintensityrangemustbepresentand-viceversa.

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

5.10.6 Example

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

<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"/>

5.11 Fog effect

5.11.1 Introduction

This Subclauge specifies syntax and semantics of a fog effect.

5.11.2 Syntgx

<!-— [Definition of Fog type

<complgxType name="FogType">
<compllexContent>
<extension base="sedl:EffectBaseType">

use="optional"/>

use="optional"/>
</€gxtension>
</complexContent>
</compllexType>

SR 2 0

<l—— #HFHHEEHFEFAA SRR A A AR AR R R A R A >

attribute name="intensity-value" type="sedliintensityValueType"

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

-=>

5.11.3 Binarly representation syntax

FogType{ Number of bits Mnemonic
EffectBaseType EffectBaseType
intensifyValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
if(intensjtyValueFlag).{

intengityValue 32 fsfb
}
if(intensjtyRangeFlag) {
intensttyRange[0] 32 fsth
intensityRange[1] 32 fsfb
}
}

5.11.4 Semantics

Semantics of the FogType:
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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 intensityValue 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 intensityRange attribute. If it is 1 then the intensity-range
attribute is present, otherwise the intensity-range attribute is not present.

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

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

5.11.% Additional validation rules

5.11.%

For th

5.11.¢

5.11.4

b.1 Introduction

e purpose of referencing the additional validation rules~are numbered.

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

5.11.6¢ Example

EXAN
is1.5

IPLE This example shows the description of a fog effect with the following semantics.
ml/h (within a range of [0.0,10.0] ml/h) with a duration of 20 seconds and the effect starts a

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

The intensity
si:pts="0".

<se
si:

Nl :Effect xsg:type="sev:FogType" intensity-value="1.5" duration="20
pbts="0"/>

5.12

Color correction effect

5.12.

Introduction

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

5.12.2 Syntax

<
<
<

Vo= HHHHHHA AR R >
!-— Definition of Color Correction type ==>
Vo= HHHHHR AR R >

<complexType name="ColorCorrectionType">

<complexContent>
<extension base="sedl:EffectBaseType">
<choice minOccurs="0">

© IS0/

IEC 2013 — All rights reserved
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<element name="SpatioTemporallLocator"
type="mpeg7:SpatioTemporallLocatorType"/>
<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>
</comp Type

5.12.3 Binary representation syntax

ColorCorregtionType{ Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityYalueFlag 1 bslbf
intensityRangeFlag 1 bslbf
regionChoiceFlag 1 bslIbf.
If(regionChoiceFlag) {

regionTypeChoice 1 bslbf
if(regiop TypeChoice){
SpatipTemporalLocator SpatioTemporallLocatorType
}
else{
SpatipTemporalMask See 1SO 10646 UTF-8
}
}
if(intensityValueFlag) {
Intensity-value 32 fsbf
}
if(intensityRangeFlag)¥
Intensity-range 64 fsbf
}
}

5.12.4 Semantics

Semantics of the ColorCorrectionType:

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

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

Definition

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 intensityRange 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, otherwise the

choice is not present.

reg]

onTypeChoice

This field, which is only present in the binary representation;
choice of the spatio-temporal region types. If AitDis
SpatioTemporallLocator is present, otherwise the SpatioTem
present.

specifies the
1 then the
poralMask is

intd

nsity-value

Describes the intensity of the color correction-effect in terms
“off” with respect to 1(on) and 0(off).

5 of “on” and

intd

nsity-range

Describes the range of the intensity‘valle, i.e., 1 (on) and 0 (

bTr).

Spat

ioTemporallocator

Describes the spatio-temporah localization of the moving
mpeg7:SpatioTemporallocatorType (optional), which
regions in a video segnient where the color correction effe
The mpeg7:SpatipgTemporallocatorType is defined
15938-5.

region using
ndicates the
ot is applied.
in ISO/IEC

SpatioTemporalMask Describes a_gpatio-temporal mask that defines the spatio-temporal
composition.of the moving region (optional), which indicatesIhe masks in
a video .segment where the color correction effect is applied. The
mpegliSpatioTemporalMaskType is defined in ISO/IEC 15938-5.

5.12.% Additional validation rules

5.12.5.1 Introduction

For the purpose 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 fixed attribute and, thus, it must not be present explicitly as it is prgsent implicitly.

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

5.12.6 Example

EXAMPLE

temporal regions as depicted in Figure 5.

© ISO/IEC 2013 — All rights reserved
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Figure 5 — Color correction effect applied to spatio-temporal regions

<sedl:Eff]
range="0
<sev:Sp
<mpeq

<mp

</n
<!
<mg

</m
<!
<mp

ect xsi:type="sev:ColorCorrectionType" intensity-valde="1" intensit
1" duration="28" si:pts="12000">

atioTemporallLocator>

7:FigureTrajectory type="rectangle">

eg7:MediaTime>

mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>

mpeg’:MediaDuration>PT28S</mpeg7:MedialDuvation>

peg”7:MediaTime>

= Vertex 1 ——>

eg’:Vertex>

mpeg’:KeyTimePoint>
<mpeg7:MediaTimePoint>T00:00;:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoint>T00:00,28</mpeg7:MediaTimePoint>
/mpeg7:KeyTimePoint>

!-- x coordinate -->

mpeg7:InterpolationFun¢tions>

<mpeg7:KeyValue type="startPoint">8</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">36</mpeg7:KeyValue>
/mpeg7:InterpolatieonFunctions>

!|-— y coordinate®-->

mpeg?/:InterpolationFunctions>
<mpeg7:KeywWalue>14</mpeg7:KeyValue>

<mpeg7 :KeyValue>28</mpeg7:KeyValue>
/mpeg7¢InterpolationFunctions>

peg’«Vertex>

- Veptex 2 -->

egisVertex>

<
<
<

<
<
<

<

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

!-- x coordinate -->

mpeg7:InterpolationFunctions>

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

!-- y coordinate -->

mpeg7:InterpolationFunctions>
<mpeg7:KeyValue>17</mpeg’:KeyValue>
<mpeg7:KeyValue>30</mpeg’:KeyValue>
/mpeg’:InterpolationFunctions>
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</mpeg7:Vertex>
<!-- Vertex 3 -->
<mpeg7:Vertex>
<mpeg7:KeyTimePoint>
<mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7:KeyTimePoint>
<!-- x coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue type="startPoint">12</mpeg7:KeyValue>

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

mpeg’/:InterpolationFunctions

</s

<!-- y coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue>8</mpeg7:KeyValue>
<mpeg7:KeyValue>22</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
</mpeg’7:Vertex>
</mpeg7:FigureTrajectory>
sev:SpatioTemporallLocator>
bdl:Effect>

5.13

5.13.1
This §

5.13.1

Rigid body motion effect

Introduction

bubclause specifies syntax and semantics of a rigid'body motion effect.

P Syntax

AN N A

min

ORI i i i i b

| —— Definition of Rigid Body Motion type -——>
O 2 i i i A
CfomplexType name="RigidBodyMotionType">

<complexContent>

<extension base="sedl:EffectBaseType">
<sequence>
<element’/ name="MoveToward" type="sev:MoveTowardType"
minOccurs="0"/>

Dccurs="0" maxOccurs="unbounded" />

<element name="Incline" type="sev:InclineType" minOccurs="0"
<element name="Shake" type="sev:ShakeType" minOccurs="0"/>
<element name="Wave" type="sev:WaveType" minOccurs="0"/>

<
<
<
<

<at

| Nel | Wa¥il
T

<element name="TrajectorySamples" type="sev:TrajectorySamples

ul S 2 w4+ =1 (& 2 unl 1 o
e T ot oL IT CY o S O TITT Y P Mo CCHTTS

<element name="Turn" type="sev:TurnType" minOccurs="0"/>

<element name="Collide" type="sev:CollideType" minOccurs="0"/>

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

D= A A A A A A A A A A A >
!-— Definition of Move Toward type -—>
V== S A A A A A A A A A >

<complexType name="MoveTowardType'">

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

© ISO/IEC 2013 — All rights reserved
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<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"
use="optional"/>

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

</complexType>

<= f###FHAHEHHAAAA AR A AR R A R A A >

<!-- Definition of Trajectory Samples type ==>
Clmm B S SRR

<complexType name="TrajectorySamples">

<complexContent>
<exltension base="mpeg7:FloatMatrixType">

attribute name="intensity-range" type="sedl:intensityRangelype"

use="optijonal"/>

</gxtension>

</compllexContent>
</complexType>

SR ¢ i e i
<!-- Definition of Incline type ==>
DI i G D
<complexTlype name="InclineType">
<attributle name="pitchSpeed" type="float" use=%9ptional"/>
<attribute name="pitchAcceleration" type="float" use="optional"/>
<attrlibute name="rollSpeed" type="float®\use="optional"/>
<attribute name="rollAcceleration" typés"float" use="optional"/>
<attrlibute name="yawSpeed" type="float" use="optional"/>
<attribute name="yawAcceleration" .type="float" use="optional"/>
<attribute name="pitch-range" type="s€dl:intensityRangeType"
use="optijonal"/>
<attributle name="roll-range" type="sedl:intensityRangeType"
use="optilonal"/>
<attribute name="yaw-range" ;type="sedl:intensityRangeType"
use="optilonal"/>
<attribute name="pitch" type="sev:InclineAngleType" use="optional"
default="[0"/>
<attributle name="roll")type="sev:InclineAngleType" use="optional" default="0["'/>
<attribute name="yaw" type="sev:InclineAngleType" use="optional" default="0"|/>
</compllexType>

S i E i D
<!-- Definition of Shake type ==
O I 0 s o s s s s s s s ki
<complexType name="ShakeType">
<attribute name="direction" type="mpeg7:termReferenceType"
use="optional"/>
<attribute name="count" type="float" use="optional"/>
<attribute name="distance-range" type="sedl:intensityRangeType"
use="optional"/>
<attribute name="distance" type="float" use="optional"/>
<attribute name="interval" type="positivelnteger" use="optional"/>
</complexType>

<U—— #f#fHfH4H4H4HHHH4HHHHHH A HAHRHEHEHH A A S >
<!-- Definition of Wave type -——>
<U—— #f#f#fH4H4H4HHHH 4 A A A A AR HHEHEHH A A S EHE >
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<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-range" type="sedl:intensityRangeType"
use="optional"/>
<attribute name="distance" type="float" use="optional"/>
<attribute name="interval" type="positivelnteger" use="optional"/>
</complexType>

<P -— #EHEHHEFE AR >
<[l-- Definition of Spin type -——>

S b 8 i i A
<complexType name="SpinType">
<atfribute name="direction" type="mpeg7:termReferenceType"

use="optional" />

<attribute name="count" type="float" use="optional"/>
<atpribute name="interval" type="positivelnteger" use="optional"/>
<fcomplexType>

| ——  HEHEEE A R >

l—— Definition of Turn type ==
O i i A
complexType name="TurnType">

<atpribute name="direction" type="sev:TurnAngleType" use="optional"/>
<attribute name="speed" type="float' uUse="optional"/>

AN N A

<fcomplexType>

O R o o o
<[|-- Definition of Collide type ==>
<[ = HEFFEHFF A A A A A A >
<tomplexType name="CollideType">

<atfribute name="directionH!'type="sev:MoveTowardAngleType"
use="optional" default="0"/>

<attribute name="dixectionV" type="sev:MoveTowardAngleType"
use="optional" default="0"/>

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

<fcomplexType>

ORI N i i b
l —— Definition of Rigid Body Motion base type ==
ORI 1 i i b
5implelype name="TurnAngleType">
<restriction base="integer">

<minInclusive value="-180"/>

<maxInclusive value="150"/>
</restriction>
</simpleType>
<simpleType name="InclineAngleType">
<restriction base="integer">

<minInclusive value="-359"/>
<maxInclusive value="359"/>
</restriction>
</simpleType>

<simpleType name="MoveTowardAngleType'">
<restriction base="integer">
<minInclusive value="0"/>
<maxInclusive value="359"/>
</restriction>
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</simpleType>

5.13.3 Binary representation syntax

RigidBodyMotionEffect { Number of bits Mnemonic
EffectBaseType EffectBaseType
MoveTowardFlag 1 bslbf
TrajectorySamplesFlag 1 bslbf
IncIinelFIag 1 bslbf
Shakelflag 1 bslbf
WaveFjag 1 bslbf
SpinFlag 1 bslbf
TurnFlag 1 bslbf
CollideFlag 1 bslbf
If(MovdgTowardFlag) {

MoveToward MoveTowardType
}
If(TrajeftorySamplesFlag) {

TrajegtorySamples TrajectorySamplesType
}
If(InclingFlag) {

Incling InclineType
}
If(ShakeFlag){

Shake ShakeType
}
If(WaveFlag){

Wave WaveType

}
If(Spinklag X

Spin SpinType

}
If(TurnFlag){

Turn TurnType
}
If(CollideFlag){

Collide CollideType
}

}
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MoveTowardType{ Number of bits Mnemonic
speedFlag 1 bslbf
accelerationFlag 1 bslbf
directionVFlag 1 bslbf
directionHFlag 1 bslbf
distanceFlag 1 bslbf

distanceRangeftag 4 bsibf
If(speedFlag) {

speed 32 fsfb
]
If(accelerationFlag) {
acceleration 32 fsfb
]
If(directionVFlag) {
directionV 32 fsfb
]
If(directionHFlag) {
directionH 32 fsfb
]
If(distanceFlag) {
distance 32 fsfb
!
If(distanceRangeFlag) {
distance-range intensityRangeType
!

}

TrajectorySamplesType{ Number of bits Mnemonic
intensityRangeFlag 1 bslbf
If(intensityRangeFlag) {

Intensity-range intensityRangeType
}
SizeOfIntensityRow 16 uimsbf
SizeOfIntensityColumn 4 uimsbf
for(k=0;k<(SizeOfIntensityRow*
SizeOfIntensityColumn);k++) {

Arraylntensity[k] 32 fsfb
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}

}

InclineType { Number of bits Mnemonic
pitchSpeedFlag 1 bslbf
pitchAccelerationFlag 1 bslbf
rollISpeedFlag 1 bslbf
rollAgceterationftay 1 bsibf
yawSpeedFlag 1 bslbf
yawAgcelerationFlag 1 bslbf
pitchRangeFlag 1 bslbf
yawRangeFlag 1 bslbf
RollRangeFlag 1 bslbf
pitchklag 1 bslbf
rollFlag 1 bslbf
yawFlag 1 bslbf
If(pitchSpeedFlag) {

pitchSpeed 32 fsfb
}
If(pitcipAccelerationFlag) {
pifchAcceleration 32 fsfb
}
If(roll§peedFlag) {
ro|lSpeed 32 fsfb
}
If(rollAccelerationFlag) {
rollAcceleration 32 fsfb
}
If(yawSpeedFtfag) {
yaywSpeed 32 fsfb
}
If(yawAccelerationFlag) {
yawAcceleration 32 fsfb
}
If(pitchRangeFlag) {
pitch-range intensityRangeType
}
If(rollRangeFlag) {
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roll-range intensityRangeType
}
If(yawRangeFlag) {
yaw-range intensityRangeType
}
If(pitchFlag) {
pitch 10 bslbf
}
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 bslbf
}
If(countFlag){

count 32 fsfb
}
If(distanceRangeFlag) {

distance-range intensityRangeType

}
If(distanceFlag){

distance 32 fsfb
}
If(intervalFlag){

interval 32 fsfb
}

}
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WaveType{ Number of bits Mnemonic
directionFlag 1 bslbf
startDirectionFlag 1 bslbf
countFlag 1 bslbf

distanceRangeFlag 1 bslbf

distanceFlag 1 bslbf
intervalFlag 1 bslbf
If(directionFlag{

diregtion 2 bslbf
}
If(starjDirectionFlag){

startDirection 2 bslbf
}
If(countFlag){

count 32 fsfb
}
If(disternceRangeFIag) {

distahce-range intensityRangeType
}
If(distarnceFIag){

distahce 32 fsfb
}
If(intervalFlag){

interyal 32 fsfb
}

SpinTypel{ Number of bits Mnemonic
direcllionFlag 1 bslbf
counlIFIag 1 bslbf
intervalFlag 1 bslbf
If(directionFlag){

direction 3 bslbf
}
If(countFlag){

count 32 fsfb
}
If(intervalFlag){
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interval 32 fsfb
}

}

TurnType { Number of bits Mnemonic
directionFlag 1 bslbf
speedFlag 1 bslbf

HdirectionFtag)

direction 9 simsbf
}
If(speedFlag){

speed 32 fsfb
}

}

CollideType{ Number of bits Mnemonic
speedFlag 1 bslbf
directionH 9 uimsbf
directionV 9 uimsbf
If(speedFlag){

speed 32 fsfb
}
}
5.13.4 Semantics
Semgdgntics of.the RigidBodyMotionType:
Name Definition
RigidBodyMotionType Tool for describing a rigid body motion effect.
MoveTowardFlag This field, which is only present in the binary representation, indicates the

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

This pattern covers three dimensional movement of 6DoF, which means

changing the location  without rotation. The  type
sev:MoveTorwardType.

is

Figure 6 — MoveTorward pattern

TrajectorySamplesFlag

This field, which is only present in the binary representation;‘indicate
presence of the TrajectorySamples element. If it”is 1 ther
TrajectorySamples are present, otherwise
TrajectorySamples are not present.

s the
the
the

Trajector

ySamples

This pattern describes a set of position and\ofientation samples th3
rigid body will follow. The trajectory sample/data is comprised with m
matrix, where 6 columns contain “three positions (Px, Py, H
millimeters) and three orientations (@x, Oy, Oz in degrees) and whe
rows indicates the number of{samples. The sampling rate sha
calculated by m/duration.

"

Figure 7 — TrajectorySamples pattern

t the
by 6
z in
rem
Il be

InclineFl

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

present, otherwise the Incline elementis not present.

Incline

This pattern covers pitching, yawing, and rolling motion of 6 DoF, which
means changing the rotation without changing the location. The type is

sev:InclineType.

Pitch

X

Figure 8 — Incline pattern
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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.

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 is

sev:ShakeType

Figure 9 — Shake pattern

WavgFlag This field, which is only present in the binary representation, jndicates the
presence of the Wave element. [f it is 1 then thesliave elemept is present,
otherwise the Wave element is not present.

Wavg This pattern is a continuous motion from side-up to side-down like the
surface of water. This is an abstracied motion pattern which can be
alternatively expressed by repeiition of rolling or pitching of Incline
pattern. The type is sev:WaveTgpe.

Figure 10 — Wave pattern

SpinFlag Thisfield, which is only present in the binary representation, jndicates the
presence of the Spin element. If it is 1 then the Spin elemept is present,
otherwise the Spin element is not present.

Spif This pattern is a continuous turning based on a central |point inside
without change the place. This is an abstracted motion pattefn which can
be alternatively expressed by repetition of yawing of Incline [pattern. The
type is sev:SpinType

L™
N

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 is present,
otherwise the Turn element is not present.
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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

CollideF1lhg This field, which is only present in the binary representation, indicates the
presence of the Collide element. If it is 1 then the Collidecelement is
present, otherwise the Col1ide element is not present.

Collide This pattern is a motion of moving object collides against.something, This
is an abstracted motion pattern which can be alternatively expresse¢d by
repetition of Move and Incline pattern. The type isfsev:CollideType.

—

Figure 13<= Collide pattern

Semantics ofjthe MoveTorwardType:

Name Definition

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

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

acceleratfonFlag 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

Acceleratfon Describes the acceleration in terms of centimeter per square second

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
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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

N

Figure 14 — Horizontal direction model for,MoveToward pattern

dirgctionVFlag This field, which is only present in the binary fepresentation, jndicates the
presence of the directionvV attribute. IfyitVis 1 then the directionVv
attribute is present, otherwise the directionv attribute is not present

dirgctionV Describes the vertical direction of moving in terms of angle| The type is
sev:MoveTowardAngleTypelAhe angle starts from the frpnt-center of
rigid body and increases with<CCW.

directionV = 270

directionV = 0 1 <_Q —> directionV = 180

Figure 15 — Vertical direction model for MoveToward pattern

disfanceFlag This field, which is only present in the binary representation, jndicates the
presence of the distance attribute. If it is 1 then the distahce attribute
is present, otherwise the distance attribute is not present.

disfance 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].

Semantics of the TrajectorySamplesType:
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intensityRangeFlag

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

intensity-range

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

SizeOfforceRow

Describes a row size of intensity

SizeOf forfecoIummn

Destribesa cotummsize of nstensity (Usuatty 6)

ArrayIntehsity

Describes intensities in terms of physical guantifties
for all elements of m by n matrix of the
trajectorySample actuators.

Semantics of|the InclineType:

Name

Definition

pitchSpeefiFlag

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

jon

PitchSpee

Describes the rotation speed based on X-axis in terms of degree per
second.

pitchAccelerationFlag

This field, which is only present in the binary representation, indicates the
presence of thevpitchAcceleration attribute. If it is 1 then the
pitchAccelération  attribute is  present, otherwise | the
pitchAceeleration attribute is not present.

PitchAcceleration

Describes the acceleration based on X-axis in terms of degreg per
square second.

rollSpeedflag This field, which is only present in the binary representation, indicates the
presence of the rollspeed attribute. If it is 1 then the rollSpeed
attribute is present, otherwise the rol1Speed attribute is not present.

RollSpeed Describes the rotation speed based on Z-axis in terms of degre¢ per

second.

rollAccelerationrtag

Thisfietd, whichrisonty presentimthe bimary tepresentation, inmdicates the
presence of the rollAcceleration attribute. If it is 1 then the
rollAcceleration attribute is present, otherwise the
rollAcceleration attribute is not present.

RollAcceleration

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

yawSpeedFlag

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.

64
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YawSpeed

Describes the rotation speed based on Y-axis in terms of degree per
second.

yawAccelerationFlag

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

pitd¢hRangeFlag

This field, which is only present in the binary representation, jndicates the
presence of the pitch-range attribute. If it is 1 then the.piltch-range
attribute is present, otherwise the pitch-range attribute is pot present.

pitg¢h-range

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

pitghFlag

This field, which is only present in the binary representation, jndicates the
presence of the pitchSpeed attribdte.”If it is 1 then the gitchSpeed
attribute is present, otherwise the pitchSpeed attribute is ngt present.

pit¢h

Describes the rotation based:onh X-axis in terms of angle. Positive value
means the rotation angle,in the direction of pitch arrow.

Y 4

D s

Yaw 7

Pitch
—3)
x U

Figure 16 — Direction model for Incline patter

=]

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

rollRangeFlag

This field, which is only present in the binary representation, jndicates the
presence of the roll-range attribute. If it is 1 then the ol1l-range
attribute is present, otherwise the rol1-range attribute is n¢t present.

roll-pange

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

rollFlag

This field, which is only present in the binary representation, indicates the
presence of the rol1l attribute. Ifitis 1 then the ro11 attribute is present,
otherwise the rol1 attribute is not present.

roll

Describes the rotation based on Z-axis in terms of angle. Positive value
means the rotation angle in the direction of roll arrow as depicted in the
Figure 16.

NOTE  The roll angle is increased with counter-clock wise.
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yawRangeFlag This field, which is only present in the binary representation, indicates the
presence of the yaw-range attribute. If it is 1 then the yaw-range
attribute is present, otherwise the yaw-range attribute is not 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.

yaw Describes the rotation based on Y-axis in terms of angle. Positive yalue
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 ofjthe shakeType:

Name Definition

directionylag This field, which is only present itvthe binary representation, indicates the

presence of the directionattribute. If it is 1 then the direction
attribute is present, otherwisethe direction attribute is not present.

direction Describes the direction of the shake motion. A CS that may be usgd for
this purpose is the shakeDirectionCs defined in Annex A of ISQ/IEC
23005-6.

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.
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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].

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.

distance Describes the distance between the two ends of the shaking motion in

terms of centimeter.

< >
N Cd

distance

Figure 18 —(Distance for shaking motion

intgrvalFlag

This field, which is only. present in the binary representation, jndicates the
presence of the intetval attribute. If it is 1 then the interyal attribute
is present, otherwise'the interval attribute is not present.

intgrval

Describes acbreak 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 si:timeScale attributes respectively.

NOTE The interval is illustrated in Figure 19.

duration
E EEEERNR EEEEER
shake interval shake interval shake
Figure 19 — lllustration of interval

Semantics of the WaveType:

Name

Definition

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.
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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.
3 @
UA VA

direction = front-rear direction = left-right

Figure 20 — Direction for waving motion

startDireftionFlag This field, which is only present in the binary representation, ‘indicatels the
presence of the startDirection attribute. If it,is~'1 then| the
startDirection attribute is present, otherwise thestartDirection
attribute is not present.

startDireftion Describes whether it starts towards up direction-or down direction. A CS
that may be used for this purpose is the.WaveStartDirectipnCs
defined in Annex A of ISO/IEC 23005-6.

U 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 attribdte is
present, otherwise the count attribute is not present.

count Describes the times to wave during the duration time.

distanceRfngeFlag This field, which is only present in the binary representation, indicatess 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-fange Describes the range of the distance value.
EXAMPLE [-100, 100].

distanceF L ogr Thic fiald which ic ANl nracant in tha hinarms ranracantatinn indinat IS the

o CTC W o 1o Oy ProoSTht oo ar y T Cpro STt o miaicatc

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, indicates the
presence of the interval attribute. If it is 1 then the intgrjval attribute
is present, otherwise the interval attribute is not present:
intgrval Describes a break time in the intervals of wave métions accprding to the
time scheme used. The time scheme used shall be identified|by means of
the si:absTimeScheme and si:timeScale attributes respectively.
Semgntics of the TurnType:
Name Definition
dirgctionFlag . e L . . . .
This field, which is only*present in the binary representation, jndicates the
presence of the direction attribute. If it is 1 then the|direction
attribute is present, otherwise the direction attribute is not [present.
dirgction Describes the~turning direction in terms of angle. The type is
sev:TurnAngleType.
dilection? direction = -90
Figure 23 — Direction for turn pattern
spegdFlag This field, which is only present in the binary representation, jndicates the
presence of the speed attribute. If it is 1 then the speeq attribute is
prpcpnf, othenwise the peed attribute is not prpepnf
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.

NOTE 1 Forward-spin based on x axis (which is “xf” in the classification
scheme) indicates the spinning direction by the pitch arrow depicted in
the Figure 16. Otherwise, backward-spin based on x axis (which is “xb" in

—___________the classlification scheme) ndicates the opposite spmning directon of

“xf”.

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 attribyte 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 attribute. If itis1 then the interval attfibute
is present, otherwise the interval attribute is not present.

interval Describes a break time in thesintervals of spin motions according tp the

time scheme used. The time{scheme used shall be identified by means of
the si:absTimeScheme and:si:timeScale attributes respectively.

Semantics of

the CollideType

Name Definition
directionH 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
70 © ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=637730d8035536c0109d0f15b246e2b8

ISO/IEC 2300

5-3:2013(E)

dire

ctionVv Describes the vertical direction of receiving impact in terms of angle. The

type is sev:TowardAngleType. The angle starts from the
of rigid body and increases with CCW.

directionV = 270

directionV = 0 @(7 directionV = 180

directionV = 90

front-center

Figure 25 — Vertical direction model for.collide pdttern

speq

dFlag This field, which is only present in the binary,representation,
presence of the speed attribute. If it is(1 then the spee
present, otherwise the speed attributelisynot present.

ndicates the
i attribute is

spes

d Describes the speed of colliding abject in terms of centimeten

per second.

5.13.5 Examples

EXAMIPLE 1  This example shows the description<ofa movetoward effect with the following se

distarn

ce to the target position is 6 cm, and the direction is 30 degrees in the vertical angle and

mantics. The
b0 degrees in

the hprizontal angle. The moving speed is 3 ct, per second and the duration is 2 seconds. The rigid body
starts|to move towards target position at si:pts="0" and stays at the target position until the duratipn time..
<sefll:Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0]>
<pev:MoveToward directionV="30" directionH="50" distance="6"
speed="3" />

</sedl:Effect>

It is ppssible to describe-acceleration instead of speed.

<sefl:Effect) xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0[>

<

</s

Eev:MoveToward directionV="30" directionH="50" distance="6"
accederation="3" />
bd} sEffect>

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>

© IS0/
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EXAMPLE 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:Effect xsi:type="sev:RigidBodyMotionType" duration="5"
<sev:Incline pitch="30" pitchSpeed="3.0"/>
</sedl:Effect>

si:pts="0">

It is possible to describe acceleration instead of speed.

<sedl:Efflect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Incline pitch="30" pitchAcceleration="3.0"/>
</sedl:Eflfect>
It is also possible to describe without speed or acceleration. In this case the semanticscis-that the rigid body
starts to incline at si:pts="0" and should finish this motion during the duration time,‘'which implies that the
speed is decided by the duration and the angle.

<sedl:Eff]
<sev:In
</sedl:Ef]

ect xsi:type="sev:RigidBodyMotionType" duration="5'" si:pts="0">
cline pitch="30"/>
fect>

EXAMPLE 3| This example shows the description of a shake effect with the following semantics. The moving
direction is syvay which means moving left and right repeatedly. The end-to-end distance is 10 cm and the
duration is 5 $econds. The rigid body starts to shake at si:pts="0" and shake 5 times until the duration time.
<sedl:DesgcriptionMetadata>
<sedl:(lassificationSchemeAlias alidas="SHAKE"
hreflF"urn:mpeg:mpeg-v:01-SI-ShakéDirectionCS-NS" />
</sedl:DgscriptionMetadata>

<sedl:Eff]
<sev:Sh
</sedl:Ef]

ect xsi:type="sev:RigidBddyMotionType" duration="5" si:pts="0">
ake direction=":SHAKEtsway" distance="10" count="5"/>
fect>

EXAMPLE 4
direction is Ig
with the left s

This example(Shows the description of a wave effect with the following semantics. The
ft-right and the.distance is 10 cm, and the duration is 5 seconds. The rigid body starts to
de up at sizpts="0" and wave 5 times until the duration time.

wave
wave

<sedl:De§g
<sedl:d
href

criptionMetadata>
lassificationSchemeAlias alias="WAVE"
="Urn:mpeg:mpeg-v:01-ST-WaveDirectionCS-NS"/>

<sedl:Cla
href
</sedl:De
<sedl:Eff
<sev:Wa

]
</sedl:Ef

ssificationSchemeAlias alias="WAVESTR"
="urn:mpeg:mpeg-v:01-SI-WaveStartDirectionCS-NS"/>
scriptionMetadata>

ect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
ve direction=":WAVE:left-right"

tartDirection=":WAVESTR:up" count="5" distance="10"/>

fect>

EXAMPLE 5 This example shows the description of a turn effect with the following semantics. The turn
direction is 30 degree and the turning speed is 10 degree per seconds. The rigid body starts to turn (including
move towards) in the right direction with the speed at si:pts="0" and stays during the duration time.
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<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Turn direction="30" speed="10"/>
</sedl:Effect>

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

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

EXAMIPLE 6 This example shows the description of a spin effect with the following semantics.| The spinning
directjon is “xf” which means forward spin based on x-axis. The spinning count is 5 times,and the duration is 6
secorjds which means the rigid body starts to spin at si:pts="0" and repeats 5 times-fory6 seconds.

<sefll:DescriptionMetadata>
<pedl:ClassificationSchemeAlias alias="SPIN"

href="urn:mpeg:mpeg-v:01-SI-SpinDirectionCS-NS" /&>

</sgdl:DescriptionMetadata>

<sefll:Effect xsi:type="sev:RigidBodyMotionType" dlrdtion="6" si:pts="0f>

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

</sgdl:Effect>

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

<sefll:Effect xsi:type="sev:RigidBodyMotionType" si:pts="0">
<pev:Collide directionH="90"\directionV="30" speed="220"/>
</sgdl:Effect>

5.14 |Passive kinesthetic-motion effect

5.14.1 Introduction

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

5.14.2 Syntax

<L FHEH N

LU LL L L

<!-- SEV Passive Kinesthetic Motion type ==>
<P #4444 4444 HHH A A >
<complexType name="PassiveKinestheticMotionType">
<complexContent>
<extension base="sev:RigidBodyMotionType">
<attribute name="updateRate" type="positivelnteger" use="required"/>
</extension>
</complexContent>
</complexType>
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5.14.3 Binary representation syntax

PassiveKinestheticMotioin { Number of bits Mnemonic
RigidBodyMotionType RigidBodyMotionType
updateRate 16 uimsbf

}

5.14.4 Semantics

Semantics of|the PassiveKinestheticMotionType:

Name Definition

PassiveKihestheticMotion |Tool for describing a passive kinesthetic motion effect. (Fhis type ddfines
Type a passive kinesthetic motion mode. In this mode;ra user holds the
kinesthetic device softly and the kinesthetic device guides the yser’s
hand according to the recorded motion trajecteries”that are specifigd by
three positions and three orientations.

TrajectorySamples Tool for describing a passive kinesthetic interaction. The pagsive
kinesthetic motion data is comprisedwith’m by 6 matrix, where 6 colimns
contain three positions (Px, Py, Pz¢n millimeters) and three orientdtions
(Ox, Oy, Oz in degrees) and whére m rows contain timescale data points.
These six data are updated with,the same m timeScale.

updateRat

U

Describes a number of data update times per second.

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

5.14.5 Additjonal validation rules

5.14.5.1 Introduction

For the purpgse 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 pumber of TrajectorySamples at an update period must not exceed the duration
therefore updateRateattribute-should-be-set:

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".
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<sedl:Effect xsi:type="sev:PassiveKinestheticMotionType" updateRate="3"
si: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>

5.15 Passive kinesthetic force effect

5.15.1 Introduction

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

5.15.2 Syntax

| —— HHHEEE A R o>
l—— SEV Passive Kinesthetic Force type >
| —— HHHHHEA AR R >
complexType name="PassiveKinestheticForceType">
<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<element name="PassiveKinesthetic¢Force"
type="mpeg7:FloatMatrixType" />
</sequence>
<attribute name="updateRate" type="positivelnteger" use="requitred"/>
</extension>
</complexContent>
<fcomplexType>

AN N A

5.15.3 Binary representation syntax

P3ssiveKinestheticForce { Number of bits Mnemonic
HffectBaseType EffectBaseType
SizeOfforceRow 16 uimsbf
SizeOfforceColumn 4 uimsbf
for(k=0,k<(SizeOfforceRow*

SizeOfforceColumn);k++) {
forcelk] 32 fsfb
}
updateRate 16 uimsbf
}

5.15.4 Semantics

Semantics of the PassiveKinestheticMotionType:

Name Definition
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PassiveKinestheticForceT |Tool for describing a passive kinesthetic force/torque effect. This type
ype 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 m by 6 matrix, where 6
columns contain three forces (Fx, Fy, Fz in Newton) and three torques
(Tx, Ty, Tz in Newton-millimeter) for force/torque trajectories. These six
data are updated with the updateRate.

SizeOf forgeRew Beseribesarow-size-offoree

SizeOfforfeColumn Describes a column size of force(Usually 6)

force Describes m by 6 matrix, where 6 columns contain three forces (FX, Fy,
Fz in Newton) and three torques (Tx, Ty, Tz in Newton-millimetef) for
force/torque trajectories. 'm' represents the numberqef.position samples.

updateRat

W

Describes a number of data update times per,second.

5.15.5 Additjonal validation rules

5.15.5.1 Infroduction

For the purpgse 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 sampl¢s
include thre¢ forces and three torques at each, period. Therefore number of columns is fixed to 6

5.15.5.3 PassiveKinestheticForce effect element must have updateRate attribute in parent
element, bufjduration attribute must not-be described.

5.15.5.4 PassiveKinestheticForce effect element must not be described with
ActiveKingsthetic effect at the same time.

5.15.6 Examples

EXAMPLE This example shows the description of a passive kinesthetic force effect with the follpwing
semantics. The kinesthetic device produces new forces and torques according to the update rate. If 3 forces
and torques data ‘arée 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 kinesthetid force
effect is activated at sr.pis="2".

<sedl:Effect xsi:type="sev:PassiveKinestheticForceType" updateRate="3"
si:pts="2">
<sev:PassiveKinestheticForce mpeg7:dim="3 6">
3 000 30
0 032 00
0 030 10 5
</sev:Passivekinestheticforce>
</sedl:Effect>
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5.16 Active kinesthetic effect

5.16.1 Introduction

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

5.16.2 Syntax

ISO/IEC 23005-3:2013(E)

<P #4444 444 H A A >
<!-- SEV Active Kinesthetic type
<\—— #H#44FSHF S S S S S S S S S S SIS RS S S S SRS S S S S S S S SRS SRS SRS

-—>

<complexContent>

<sequence>

</sequence>
</extension>
</complexContent>
<fcomplexType>

<attribute name="fx"
<attribute name="fy"
<attribute name="fz"
<attribute name="tx"
<attribute name="ty"
<attribute name="tz"
<{complexType>

type="float"
type="float"
type="float"
type="float"
type="float"
type="float"

<fomplexType name="ActiveKinestheticType">
<extension base="sedl:EffectBaseType">

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

<fomplexType name="ActiveKinestheticForceType">

use="optionad" />
use="optaonal" />
use="aoptional" />
use="optional"/>
use%"optional" />
use="optional"/>

5.16.3 Binary representation syntax

AgtiveKinesthetic { Number of bits Mnemonic
FffectBaseType EffectBaseType
IxFlag 1 bslbf
tyFlag 1 bslbf
tzFlag 1 bslbf
FxFlag 1 bslbf
fyFlag 1 bslbf
fzFlag 1 bslbf
if(txFlag) {

tx 32 fsfb
}
if(tyFlag) {
ty 32 fsfb
}
if(tzFlag) {
tz 32 fsfb

© ISO/IEC 2013 — All rights reserved
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}
if(fxFlag) {
fx 32 fsfb
}
If(fyFlag) {
fy 32 fsfb
}
If(fzFlag) {
fz 32 fsfb
}
}

5.16.4 Semantics

Semantics of

the ActiveKinestheticType

Name

Definition

ActiveKin

bstheticType

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

ActiveKin

bsthetic

Describes an active kinesthetic interaction.

ActiveKin
pe

EstheticForceTy

Tool for describing three forces (fx, fy, fz) and torques (tx, ty, tz) foreach
axis in ancactive kinesthetic mode. Force is represented in the unit|of N
(Newton)- and torque is represented in the unit of Nmm (Neyton-
millimeter).

txFlag

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

tyFlag

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

tzFlag

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

fxFlag

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

fyFlag

This field, which is only present in the binary representation, indicates the
presence of the fy attribute. If it is 1 then the fy attribute is present,
otherwise the fy attribute is not present.
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fzFlag This field, which is only present in the binary representation, indicates the
presence of the fz attribute. If it is 1 then the fz attribute is present,
otherwise the fz attribute is not present.
tx Torque for x-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm(Newton-millimeter).
ty Torque for y-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm(Newton-millimeter).
tz Torque for z-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm{Newton-miliimeter).
fx Force for x-axis in an active kinesthetic mode. Force is'repregented in the
unit of N(Newton).
fy Force for y-axis in an active kinesthetic mode-Force is repregented in the
unit of N(Newton).
fz Force for z-axis in an active kinesthetic'mode. Force is repregented in the
unit of N(Newton).
5.16.5 Examples
EXANMPLE This example shows the description of @n active kinesthetic effect with the following semantics.
Forces and torques are given with the computed values by a user’s input, where unit of force is N(newton) and
unit of torque is Nmm.

<se

tz=
</s

N1 :Effect xsi:type="sev:ActiweKinestheticType">
sev:ActiveKinesthetic £x="170" fy="2.0" fz="1.5" tx="200" ty="170"
'300"/>

edl:Effect>

5.17

5.17.1
This §

5.17.1

Tactile effect

Introduction

bubclause-specifies syntax and semantics of a tactile effect.

P Syntax

<
<
<

V= HAHHFAHAH AR AR AR AR AR A A A A >
!-— SEV Tactile type ==>
Vo= HHHHHR AR R >

<complexType name="TactileType">

<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<choice>

<element name="ArraylIntensity" type="mpeg7:FloatMatrixType"/>
<element name="TactileResource" type="sev:TactileResourceType"/>

</choice>
</sequence>
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</extension>
</complexContent>
</complexType>

<attribute name="tactileEffect" type="mpeg7:termReferenceType"
use="required"/>
<attribute name="updateRate" type="positivelnteger" use="optional"/>

<U—— #4#4#444 444444 HH A4S FHHHHHHHHEHHHFEHHEH SRS ——>
<!-- SEV TactileResource type

SR i i
<complexType name="TactileResourceType">

-—>

<attribute name="tvuna" tune=""gtring" yuge="rooyuirod"
Z Z L ) Y

<attribute name="ref" type="anyURI" use="required"/>
</compllexType>
5.17.3 Binarl representation syntax
Tactile { Number of bits Mnemonie

EffectiBaseType EffectBaseType
TactileFlag 1 bsBIf
tactileEffectFlag 1 bsblf
updatgRateFlag 1 bsblf
if(Tact{leFlag) {

SizePfiIntensityRow 4 uimsbf

SizebflntensityCqumn 16 uimsbf

for(kF0;k<(SizeOfIntensityRow*

SjzeOfIntensityColumn);k++) {
Arraylnstensity[k] 32 fsfb
}

}
else {

Tact|leVideo See ISO 10646 UTF-8
}
if(tactilg¢EffectFlag ){

tactil¢Effect 3 bslbf
}
if(lupdgteRateFlag) {

updateRate 16 uimsbf
}

}

TactileResourceType { Number of bits Mnemonic
typeLength vluimsbf5
type typeLength *8 bslbf
ref UTF-8

}
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Semantics of the TactileType:

ISO/IEC 23005-3:2013(E)

Name

Definition

TactileType

Tool for describing a tactile effect. Tactile effects can provide vibrations,

pressures, temperature, etc, directly onto some areas of

human skin

through many types of actuators such as vibration motors, air-jets, piezo-

actuators, thermal actuators.

A tactile effect may effectively be

represented by an Arraylntensity or by a TactileVideo, all of which can be

composed-of by T matrix that s Tmappedto by T actuato
device. A Tactile Video is defined as a grayscale video formg
n pixels matched to the m-by-n tactile actuator array.

s in a tactile
d with m-by-

tact

ileFlag

This field, which is only present in the binary representation,
choice of the tectile effect source. If it is 1 thefi'the ArrayIy
present, otherwise the TactileVideo is present.

specifies the
htensity is

Arrd

yIntensity

Describes intensities in terms of physical quantities for all el
by n matrix of the tactile actuators: For temperature tacti
example, intensity is specified in the unit of Celsius. For vil
effect, intensity is specified in‘the unit of mm (amplitude).

tactile effect, intensity is speeified in the unit of Newton/mm?.

ements of m
e effect, for
ration tactile
-or pressure

Tact

ileResource

Describes intensities imterms of a resource.

tact

ileEffectFlag

This field, whichds only present in the binary representation,
presence of (the tactileEffect attribute. If it is
tactileEffect attribute is present, otherwise the tact
attribute is'not present.

ndicates the
1 then the
ileEffect

tact

ileEffect

Describes the tactile effect to use. A CS that may be U
purpose is the TactileEffectCS defined in Annex A
23005-6. This refers the preferable tactile effects.

sed for this
of ISO/IEC

updd

teRateFlag

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

ndicates the
pdateRate
bt present.

updd

teRate

Describes a number of data update times per second.

Sizdg

OfIntensityRow

Describes a row size of ArrayIntensity

Sizq

OfIntensityColumn

Describes a column size of Arraylntensity

TactileVideo

Describes intensities in terms of grayscale(0-255) video of tactile

information. This grayscale value(0-255) can be divided

into several

levels according to the number of levels that a device produces.
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Semantics of

the TactileResourceType:

Name

Definition

TactileResourceType

Tool for describing intensities in terms of a resource.

EXAMPLE 1

A grayscale (0-255) video of tactile information. This grayscale

value (0-255) can be divided into several levels according to the number of levels

that a device produces.

EXAMPLE 2 An audio file containing the waveform of a tactile vibration effect.
typelength This field, which is only present in the binary representation, désgribes
the length of the type attribute.
type Describes the data type of the resource as a concatenation of MIME
media-type, sub-type, and parameters, as defined in IETF'RFC 2045,
ref Describes the URI value that identifies the resource, as defined in [[ETF
RFC 3986.
5.17.5 Example
EXAMPLE 1| This example shows the description of Tactile~effect with Arraylntensity by the follpwing
semantics. A|set of intensity is provided by a set of intensity values with updateRate. When a 3-by-3 arfray of
data is given/|these data are mapped to tactile devices (note.that if a device is formed with i-by-j array, 3-by-3
array of datalis resized (upsizing/downsizing). The tactile,effect is activated at si:pts="5" and the preférable
tactile effect is pressure.
<sedl:DescriptionMetadata>
<sedl:CllassificationSchemeAlias alias="TACTILEEFFECT" href="urn:mpeg:mpeg-
v:01-SI-TlactileEffectCS-NS"/>
</sedl:DgscriptionMetadata>
<sedl:Efflect xsi:type="sev:TactileType" updateRate="2"
tactileEflfect=":TACTILEEFFECT:pressure" si:pts="5">
<sev:ArrayIntensity mqupeg7:dim="3 3">250 250 250 0 0 0 150 120 150
</sev:ArrayIntensity>
</sedl:Eflfect>
EXAMPLE 2| This_example shows the description of a Tactile effect with TactileResource by the follpwing
semantics. A set of intensity is provided by a tactile video from the
link "http://W¢w.haptic.kr/tactile/samplel.mp4”, and 30 frames of greyscale tactile information
are given per second—Thetactiteeffectisactivatedat b;.ptb—‘l1‘l and-the plcfcld'uic tactiteeffectisvibration.
<sedl:DescriptionMetadata>
<sedl:ClassificationSchemeAlias alias="TACTILEEFFECT" href="urn:mpeg:mpeg-

v:01-SI-TactileEffectCS-NS"/>

</sedl:DescriptionMetadata>

<sedl:Effect xsi:type="sev:TactileType" updateRate="30"

tactileEffect=":TACTILEEFFECT:vibration" si:pts="1">
<sev:TactileResource type="video/mp4"

ref="http://www.haptic.kr/tactile/samplel .mpd" />

</sedl:Effect>
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This tactile resource refers a greyscale video including intensity information for array type tactile effect. The
resolution of the tactile resource is relatively low and intended to match the physical resolution (the number of
individual output devices, or tactors) of a tactile display device. The intensity of each grayscale value
determines the magnitude of the cue to be delivered to each tactor. Any resolution differences between the
stored video and that supported by a viewer’s tactile device can be resolved through basic image resizing
operations at viewing time.

Video One frame of a Tactile Video Array Type Tactile Display
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Figure 26 — Excerpt of example tactile resource

Figur

10-byt4 tactile display, composed of a uniform grid of vibrating motors and the marked vibrators
at thg same time with different intensities according to the grayscale tactile video. In this Figure,
correspond to more intense tactile cues.

EXAMPLE 3 This example shows the description*0f’a Tactile effect using an audio tactile reg
followling semantics. The tactile effect is activated.ab si:pts="5" and the preferable tactile effect is
locatipn is specified to be near the human heart region, on the front of the chest. The vibra

creat
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durati

26 shows an example of one frame of a 10-by-4 pixel greyscale tactile video mapped to

d based on a tactile resource which_is*an MP3 format audio file, stored in the same p
as the SEDL script itself. The duration and speed of the tactile effect are entirely der
on and default speed of the audiofile.
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N1 :DescriptionMetadata>
bdl:ClassificationSchemeAlias alias="TACTILEEFFECT"
href="urn:mpeggmpeg-v:01-SI-TactileEffectCS-NS"/>
bdl:ClassificatieonSchemeAlias alias="LCS"
href="urn:mpeg:mpeg-v:01-SI-LocationCS-NS" />
Ed]l :DescriptitonMetadata>
N1l :Effect, ksi:type="sev:TactileType"
FileEffect=":TACTILEEFFECT:vibration"

si:pEs="5" location=":LCS:centerleft:middle:front">
EeviTactileResource type="audio/mpeg" ref="heartbeatl.mp3"/>
bdiEffect>

5.18

TactilePattern effect

5.18.1 Introduction

This Subclause specifies syntax and semantics of a tactile pattern effect.
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