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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

ISO/IEC 23005-3:2019(E)

The ISO/IEC 23005 series provides an architecture and specifies information representation of data
flowing in and out of the real world and virtual worlds.

The data for the real world are communicated through sensors and actuators. The data for virtual
worlds consist of properties of virtual objects and multi-sensorial data embedded in audio-visual
content. MPEG-V specifies data formats for sensors, actuators, virtual objects, and audio-visual content.

Data captured from the real world could need to be adapted for use in a virtual world and data from
virtual worlds could also need to be adapted for use in the real world. This document does not specify

how {
Data

Data
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Data
Sensq

The
only
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rences.

he adaptation is carried out but only specifies the interfaces.

for sensors are sensor capabilities, sensed data, and sensor adaptation preferences.

for virtual objects are characteristics of avatars and virtual world objécts.
ry effect could be needed to enrich audio-visual contents.

ystem architecture is depicted in Figure 1 and the scope®fthis document is highlig|
he information representation that acts as an input to the possible Adaptation VR -
EC 23005-1 - is specified in this document.
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Figure 1 — Scope of ISO/IEC 23005-3 marked with a yellow box
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NOTE 1

NOTE2 Ad

ditional informative information can be found in Annex A.

The actual R»V/V—R Adaptation is deliberately informative and left open for industry competition.

This document contains the tools of the sensory information which can stimulate other senses than
vision or audition, e.g. olfaction, mechanoreception, equilibrioception, or thermoception. That is, in
addition to the audio-visual content of, for example, a movie, other senses are also stimulated giving the
user the sensation of being part of the particular media and resulting in a worthwhile, informative user
experience. This document also illustrates some non-normative examples.

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 y
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so.org/patents) and IEC (http://patents.iec.ch) maintain online databases of pa3

ights.
ences
vorld.

Ibject

le for

tents

relevant to their standards. Users are encouraged to consult the databases for the most up tq date
information |concerning patents.
Company Address

Samsung Eleftronics Co.Ltd. 416, Maéetan-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do,
152-848, Republic of Korea

Gwangju Institute of Science and Technology 268 Cheomdan-gwagino (Oryong-dong), Buk-gu, Gwangju
500-712, Republic of Korea

Electronics and Telecommunications Research 218 Gajeongro, Yuseong-gu, Daejeon, 305-700, Republic|of

Institute (ET]

RI) Korea

Konkuk Univ

Department of Textile Engineering, 1 Hwayang-dong,
Kwangjin-gu, Seoul 143-701, Republic of Korea

ersity

Myongji Univ

116 Myongji-ro, Cheoin-gu, Yongin, 449-728, Republic o
Korea

ersity

viii

© ISO/IEC 2019 - All rights reserved


http://www.iso.org/patents
http://patents.iec.ch
https://iecnorm.com/api/?name=1fc04f05f707fd360e1a6fe94ee57f1e

INTERNATIONAL STANDARD ISO/IEC 23005-3:2019(E)

Information technology — Media context and control —

Part 3:
Sensory information

1 Scope

The tpchnologies specified in this document are description languages and vocabularies'which describe

sensdrial effects.
The gdaptation engine is not within the scope of this document (or the ISO/IEC23005 serie

This document specifies syntax and semantics of the tools describing sensory informati
audig-visual contents:

(@s)]

ensory Effect Description Language (SEDL) as an XML schema-bdsed language which
b describe a basic structure of sensory information;

|
w —

ensory Effect Vocabulary (SEV), an XML representation for describing sensorial eff
ght, wind, fog, vibration, etc. that trigger human senses.

—

2 ormative references

The following documents are referred to in the text in such a way that some or all of t
consflitutes requirements of this document. ‘For dated references, only the edition cited
undated references, the latest edition of the referenced document (including any amendme

ISO/IEC 21000-7:2007, Information_technology — Multimedia framework (MPEG-21) — P
Item Adaptation

ISO/IEC 23005-6:2019, Inforingtion technology — Media context and control — Part 6: (d
and tpols

3 Terms, definitions and abbreviated terms

3.1 |Terms(and definitions

For thespurposes of this document, the terms and definitions given in ISO/IEC 2300

s).

on to enrich

enables one

ects such as

heir content
applies. For
nts) applies.

art 7: Digital

mmon types

5-6 and the

following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.11
digital content provider
entity that acts as the source of digital information of various nature

Note 1 to entry: The digital content may be provided in real-time or non real-time.

© ISO/IEC 2019 - All rights reserved
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EXAMPLE Digital content from an online virtual world, simulation environment, multi-user game, a
broadcasted multimedia production, a peer-to-peer multimedia production, or packaged content like a DVD
or game.

3.1.2
sensory information
standardized representation format of data flowing in and out of the real world and virtual worlds

Note 1 to entry: This representation format is applicable to ISO/IEC 23005-1:2016, Clause 5, area B.

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

3.1.3
sensory efféct metadata
definition of|the description schemes and descriptors to represent sensory effects (3.1.4)

3.1.4
sensory effect
effect to augment perception by stimulating human senses in a particular Scene of a multithedia
application

Note 1 to entrly: Combinations of tactile display may provide also directional, shape information.

EXAMPLE Scent, wind, light, haptic (kinesthetic-force, stiffness, weight;friction, texture, widget, button,
slider, joystick), tactile: air-jet, suction pressure, thermal, current, vibration.

3.1.5
adaptation VR
entity that fan process the sensory information (3.12)5ih order to be consumed within thg real
world’s contlext

Note 1 to enfry: This may include the adaptation or _trahsformation of the sensory information accordfng to

the capabilitips of real-world devices or the prefereiices of the user. A specification of these capabilitigs and
preferences cpn be found in ISO/IEC 23005-2.

3.2 Abbr¢viated terms

CT common types

DIA digital item-adaptation (ISO/IEC 21000-7)
SEDL sensoryseffects description language

SEM sensory effect metadata

SEV sensory effects vocabulary

UMA universal multimedia access

UME universal multimedia experience

XML extensible mark-up language

XSI XML streaming instructions

3.3 Schema documents

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

2 © ISO/IEC 2019 - All rights reserved
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In some cases though, and in particular for Clause 5, the syntax of description schemes and descriptors
is provided as a collection of schema snippets imbricated with other text. In order to form a valid
schema document, these schema components should be gathered in a single document with the schema
wrapper provided at the head of the clause. For better readability, the relevant schema documents are
provided in Annex B.

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

3.4 |Use of prefixes

For clarity, throughout this document, consistent namespace prefixes are used.

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

n

xml:| and "xm1ns:" are normative prefixes defined in Reference [1], The prefix “xm1:” is by definition
bounf to "nttp://www.w3.0org/XML/1998/namespace”. The prefix “zudss:” is used only for namespace
bindipgs and is not itself bound to any namespace name.

All ofher prefixes used in either the text or examples of thisédocument are not normative,|e.g., “sed1:”,
“sev:[, “dia:”, “si:”, “mpeg7:”.
In particular, most of the informative examples in¢this document are provided as XMIL fragments
withgut the normally required XML document declaration and, thus, miss a correct namespace binding
contgxt declaration. In these descriptions fragments, the different prefixes are bound to thejnamespaces
as given in Table 1.

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

Prefix Corresponding namespace
ct urn:mpeqg:mpeg-v:2018:01-CT-NS
sedl urn:mpegampeg-v:2018:01-SEDL-NS
sev urn:mpeg:mpeg-v:2018:01-SEV-NS
dia urftsmpeg:mpeg21:2003:01-DIA-NS
si Uen :mpeg:mpeg21:2003:01-DIA-XSI-NS
mpeg|/ urn:mpeg:mpeg’:schema:2004
xsi http://www.w3.0rg/2001/XMLSchema-instance
xsd http://www.w3.0rg/2001/XMLSchema

UnliKe the-informative descriptions examples, the normative specification of the syntax of|tools in XML
schern indi : i i ion such as the
one defined in 5.3.

4 Sensory effects description language

4.1 General

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.

© ISO/IEC 2019 - All rights reserved 3
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4.2 Validation

Validating a document against the SEDL schema (as specified in W3C XML Schema) is necessary, but
not sufficient, to determine its validity with respect to SEDL. After a document is validated against the
SEDL schema, it shall also be subjected to additional validation rules. These additional rules are given

below in the

descriptions of the elements to which they pertain.

4.3 Processing

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

NOTE

The time in
with respect

EXAMPLE
4.4 Basic

4.4.1 Gen

This subclay
effect metad

This docum
purpose of id
unit is defing
which time

consumption. A process unit is specified by oné’element named anchor element and by a proces

mode indica
unit. Depend
elements are
i.e. some ele
content proyj
resulting acq
of the XML s

In addition t
for sensory ¢

THe processing of the sensory effect metadata can follow existing XML decoding/parsing medel
as the Documgnt Object Model (DOM) or the Simple API for XML (SAX).

ormation that can be associated to sensory effects may be used for the synchroniz
to other media assets.

These other media assets can be video and/or audio.

building blocks

bral

se specifies the syntax and semantics of the basie(building blocks for authoring se
ata.

ent adopts the XML streaming instructions_{XSI) as defined in ISO/IEC 21000-7 fa
lentifying process units and associating time\information to them. In this context, a pr
bd as a well-formed fragment of XML-based metadata that can be consumed as such 3

5 such

ation

hsory

r the
ocess
nd to

nformation may be attached, indicating the point in time when it becomes available for

Fing how other connected elements are aggregated to this anchor to compose the pr
ing on the mode, the anchor element is not necessarily the root of the process unit. A
ordered according to the navigation path of the XML document. Process units can ov
ments (including anchor elements) can belong to several process units. Additionall
ider can require that a given process unit be encoded as a random access point, i.e. th
ess unit does not require any other access units to be decoded. The syntax and sem4
[reaming instructions are fully specified in ISO/IEC 21000-7:2007, 8.6.

o the XML streaming instructions, this document adopts the following basic time 1
ffects metadata which is depicted in Figure 2 where f denotes fade and d denotes dur

5 unit
ocess
nchor
erlap,
y, the
ht the
Intics

nodel
ition.
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Each
of an

fade-

NOTE The actual implementation of some effectscan require one or more elements as defined in|

An ex

4.4.2

The
comp
scher

declajration defining in particular the target namespace and the namespaces prefixes.

<?xm]
<schd
xm]
xm]
xm]
xm]
xm]
tay

ISO/IEC 23005

intensity

A

activate

0 (
{1me

fi =t f, =ty

d = t3t,

Figure 2 — Time model for sensory effect metadata

effect can be activated (i.e, ty) and deactivated (i.e., tz)-at certain points in time. The

hmple implementation of Figure 2 using the:syntax as defined in the following is provided in 4.

Schema wrapper

fyntax of description tools specified in this subclause is provided as a collectio
onents, consisting notablydn type definitions and element declarations. In order to
ha document, these schetha’components should be gathered in a same document with {

version="1.0"7>
ma
ns="http://Www.w3.0rg/2001/XMLSchema"
ns:sedl=Junr:mpeg:mpeg-v:2018:01-SEDL-NS"
ns:mpeg7sturn:mpeg:mpeg7:schema:2004"
ns:si=Vwtn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
ns:cfta"urn:mpeg:mpeg-v:2018:01-CT-NS"
ge€tNamespace="urn:mpeg:mpeg-v:2018:01-SEDL-NS"

eld

-3:2019(E)

deactivation

effect can be explicitly defined (i.e., activate="fd1se") or indicated by means df a duration
attrihute during activation (i.e., t; - ty). Furthermorejeach effect can specify a fade-in (i.

P, t; - ty) or

put (i.e., t3 — t,) time within which the correspending effect shall reach its specified igtensity.

the following.
4.14.

h of schema
form a valid
he following

ma&ytFormDefault="qualified" attributeFormDefault="unqualified"

version="ISO/IEC 23005-3" id="MPEG-V-SEDL.xsd">

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

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

<import namespace="urn:mpeg:mpeg-v:2018:01-CT-NS" schemalocation=" http://standards.iso.
org/ittf/PubliclyAvailableStandards/MPEG-V_schema files/MPEG-V-CT.xsd"/>

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

</schema>

© ISO/IEC 2019 - All rights reserved
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4.4.3 Mnemonics for binary representations

The mnemonics are defined in ISO/IEC 23005-6:2019, 4.2.

4.4.4 Common header for binary representations

The common header is defined in ISO/IEC 23005-6:2019, 4.3.

4.4.5 Base datatypes and elements

4451 Sy

tax

<attributed
<attribut
<attribut
<attribut
<attribut
<attribut
<attribut
<attribut
</attributg

<simpleTyp¢
<restrict
</simpleTyp

<simpleTyp¢
<restrict
<simpleT|
<list i
</simplg
<length
</restridg
</simpleTyp

<attributed
<attribut
<attribut
</attributdg

<simpleTypd
<restrict

roup name="SEMBaseAttributes">

e name="activate" type="boolean" use="optional"/>

e name="duration" type="positivelnteger" use="optional"/>
e name="fade" type="positivelnteger" use="optional"/>

e name="alt" type="anyURI" use="optional"/>

e name="priority" type="positiveInteger" use="optional"/>

e name="location" type="mpeg7:termReferenceType" use="optional)"/>
eGroup ref="sedl:SEMAdaptabilityAttributes"/>
Group>

name="intensityValueType">

ion base="float"/>

e >

name="intensityRangeType">

ion>

ype>

temType="float"/>

Type>

[value="2" fixed="true"/>

tion>

e >

roup name="SEMAdaptabilityAttiAlbutes">

e name="adaptType" type="sedl:adaptTypeType" use="optional"/>
e name="adaptRange" type=/'Sedl:adaptRangeType" default="10" use="optional"
Group>

name="adaptTypeType"™>
ion base="NMTOKEN"4>

<enumergtion value="strict¥/>
<enumeraftion value="upder"/>
<enumeraftion value="ower"/>
<enumeraftion value="both"/>
</restridtion>

</simpleType>

<simpleType name*"adaptRangeType">
<restrictfiod dase="unsignedInt">
<minInclhrstve rre—tgu
<maxInclusive value="100"/>
</restriction>

</simpleType>

<element na
<element na
<element na
<element na
<element na

<complexTyp
<complexC
<restric
<attrib
</restri

me="Declarations" type="sedl:DeclarationsType"/>
me="GroupOfEffects" type="sedl:GroupOfEffectsType"/>
me="Effect" type="sedl:EffectBaseType"/>
me="ReferenceEffect" type="sedl:ReferenceEffectType"/>
me="Parameter" type="sedl:ParameterBaseType"/>

e name="SEMBaseType" abstract="true">
ontent>

tion base="anyType">

ute name="id" type="ID" use="optional"/>
ction>

© ISO/IEC 2019 - All rights reserved
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</complexContent>
</complexType>

4.4.5.2 Binary representation

SEMBaseAttributes { Number of bits Mnemonic
activateFlag 1 bslbf
durationFlag 1 bslbf
fadeFlag 1 bslbf
altFlag 1 bslbf
prinlri'erlag 1 bslbf
locakionFlag 1 bslbf ,\@
if(aqtivateFlag) { QQ )

actfivate 1 bslbf ('b A
} el
if(dyrationFlag) { A())\)v

duration 32 r-q‘i;ﬁ;bf
} R%:d
if(faldeFlag) { O

fade 32 ¢ \ko uimsbf
} , O
if(alkFlag) { X

alt SeelSO/IEC 1064621 [UTF-8
} N
if(priorityFlag) { X @

priprity 32 uimsbf
} R
if(lgcationFlag) { yO\‘

locption f-\J?\ 7 bslbf
} N
SEMAdaptabilityAttributes ,V SEMAdaptabilityAttributes

} N

C)V

SEMAdaptabilityAﬁt\&ibutes { Number of bits Mnemonic
adaptTypeFlag, 1 bslbf
ada]LtRan‘{N;g 1 bslbf
if(ad a@zf)eFlag) {

ada pt\l_ype 2 bSIbt (Table 2)
}
if(adaptRangeFlag) {

adaptRange 7 bslbf
}

}

Declarations { Number of bits Mnemonic
DeclarationsType DeclarationsType

}

© ISO/IEC 2019 - All rights reserved 7
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GroupOfEffects { Number of bits Mnemonic
GroupOfEffectsType GroupOfEffectsType

}

Effect { Number of bits Mnemonic
EffecetBaseType EffectBaseType

}

ReferenceEffect { Number of bits Mnemonic
ReferenceEﬂfectType RefernceEffectType

}

Parameter { Number of bits Mnemonic
ParameterBaseType ParameterBaseType

}

SEMBaseTypg { Number of bits Mnemonic
idFlag 1 bslbf

if(idFlag) {
id

See ISO/IEC 106461 UTF-8

}

}

4453 Se

Semantics of

mantics

the sEMBaseAttributes.

Name

Definition

activateFl

g This field, which is only present in the binary representation, indicgtes
the'presence of activate attribute. If it is set to “1”, the activate qt-
tribute 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 deactivdted.

durationF1l

g This field, which is only present in the binary representation, indicgtes
the presence of duration attribute. If it is set to “1”, the duration qt-
tribute is following.

duration

Describes the duration according to the time scheme used. The timg¢
scheme used shall be identified by means of the si:absTimeSchemg and

si-timeScale attributes rncppr‘fivply

fadeFlag

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

fade

Describes the fade time according to the time scheme used within which
the defined intensity shall be reached. The time scheme used shall

be identified by means of the si:absTimeScheme and si:timeScale
attributes respectively.

altFlag

This field, which is only present in the binary representation, indicates the
presence of a1t attribute. Ifitis set to “1”, the a1t attribute is following.

© ISO/IEC 2019 - All rights reserved
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Name

Definition

alt

Describes an alternative effect identified by URI.

NOTE 1 The alternative can point to an effect - or list of effects - within the

same description or an external description.

NOTE 2 The alternative can be used in case the original effect cannot be

processed.

EXAMPLE 1 The alternative effectis chosen because the orig

inal intended

effect cannot be processed due to lack of devices supporting this effect.

priorityFlag

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

the presense of priority attribute. Ifitis set to “1”, the pri

otiry at-

tribute is following.

priofity

Describes the priority for effects with respect to other-effect
group of effects sharing the same point in time when they sh
available for consumption. A value of one indicateés the hig
and larger values indicate lower priorities.

NOTE3  The priority can by used to process, effects - defined
of effects - according to the capabilities of the adaptation VR.

EXAMPLE 2 The adaptation VR processés the individual effe
of effects according to their priorityin‘descending order dug
capabilities. That is, effects with Tow priority can get lost.

sin the same
ould become
hest priority

vithin a group

cts of a group
to its limited

localionFlag

This field, which is only present'in the binary representatio
the presence of 1ocationattribute. If it is set to “1”, the 1od
tribute is following.

h, indicates
ation at-

locafkion

Describes the locationfrom where the effect is expected to
from the user’s perspective according to the x-, y-, and z-axi
in Figure 3 where'b1 denotes back, m1 deontes midway, f do
denotes left, ¢l denotes centerleft, c denotes center, cr denoe
r denotes¥ight, t denotes top, m2 denotes middle, and b2 der
respectively.

be received
s as depicted
htes front, |
centerright,
otes bottom,

© ISO/IEC 2019 - All rights reserved
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Name

Definition

fme by

b— N

a

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

A classificationischeme that may be used for this purpose is the
LocationCB.as defined in ISO/IEC 23005-6:2019, Annex A. The terms
from the-LocationCs shall be concatenated with the “:” sign in ordér of
the x-, y~,-and z-axis to uniquely define a location within the three-di

mensjonal space.

For'referring to a group of locations, a wild card mechanism may bg
employed using the "*" sign.

EXAMPLE 3 urn:mpeg:mpeg-v:01-SI-LocationCS-
NS:center:middle: front defines the location as follows: center op 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 4 urn:mpeg:mpeg-v:01-SI-LocationCS-
NS:left:*:midway defines the location as follows: left on the x-axif,
any location on the y-axis, and midway on the z-axis. That is, it descfribes
all effects at the lpﬂ" midmmy side of the user

EXAMPLE 5 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 ISO/
IEC 23005-6:2019, Annex A

SEMAdaptabilityAttributes

This field, which is only present in the binary representation, describes
a group of attributes for the adaptability attributes of effects.

10
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Semantics of the intensityvalueType and intensityRangeType.

Name Definition

intensityValueType Tool for describing the intensity of the effect. Each effect shall define its in-
tensity value using this datatype.

intensityRangeType Tool for describing the intensity range of the effect. Each effect shall define

its intensity range using this datatype.

Semantics of the sEMAdaptabilityAttributes.

Name

Definition

adapfkType

Describes the preferred type of adaptation with the following possible {nstantiations:

— strict: Anadaptation by approximation may not be|perfoimed.

— under: An adaptation by approximation may) be performed with a
smaller effect value than the specified effectvalue.

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

— over: An adaptation by approximatjon may be performed with a greater
effect value than the specified effectvalue.

NOTE2 intensity ~ (1 + adaptRange) X intensity.

— both: An adaptation by approximation may be performed|between the
upper and lower bound specified by adaptRange.

NOTE 3 (1 - adaptRange) X intensity ~ (1 + adaptRange) x intensity

In the binary description, Table 2 is use.

adapfTypeFlag

This field, whichds only present in the binary representation, inglicates the
presence of adapt Type attribute. If it is set to “1”, the adapt Typ¢ attribute is
following.

adapfERange

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

adapfRangeFlag

THis field, which is only present in the binary representation, inflicates the
presence of adaptRange attribute. If it is set to “1”, the adaptRafge attribute
is following.

Table 2 — adaptType

adaptType Sementics

00 strict

01 under

10 over

11 both

Semantics of the SEM base elements.

Name Definition

Declarations Describes a declaration of sensory effects, group of sensory effects, or parameters.
NOTE1  The declarations can be used by reference using the ReferenceEffect
element.

Effect Describes a sensory effect.

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

© ISO/IEC 2019 - All rights reserved

11


https://iecnorm.com/api/?name=1fc04f05f707fd360e1a6fe94ee57f1e

ISO/IEC 23005-3:2019(E)

Table 2 (continued)

Name Definition

ReferenceEffect

Describes areference to a sensory effect, group of sensory effects, or parameter.

NOTE3  The reference can point to a sensory effect, group of sensory effects,
or parameter as defined within the same description or an external description by

means of the Declarations element.

Parameter

Describes a parameter for a sensory effect.

NOTE 4 The parameter may be used to declare complex properties to be used

within sensory effects. As such, it shall be defined within the Declarations element.

Semantics of the SEMBaseType.

Name Definition

SEMBaseTyp¢

Provides the topmost type of the base type hierarchy.

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

id Identifies the id of the SEMBaseType.

4.4.6 Rootelement

4.4.6.1 Syptax

<element name="SEM">
<complexType>
<sequende>

<element name="DescriptionMetadata"

type="sedl:[DescriptionMetadataType" minOccurs="0" wmaxOccurs="1"/>
<choicg maxOccurs="unbounded">

<elemght ref="sedl:Declarations"/>
<elemgnht ref="sedl:GroupOfEffects"/>

<elemght ref="sedl:Effect"/>

<elemght ref="sedl:ReferenceEffect"/>

</choide>
</sequenjce>

<anyAttrlibute namespace="##othén! processContents="1lax"/>

</complexType>
</element>

4.4.6.2 Binary representation syntax

SEM { Number of bits Mnemonic
DescriptionMetadataklag 1 bslbf
if(DescriptipnMetadataFlag) {

Descriptio]lMetadata DescriptionMetadata
) [
NumOfElements vluimsbf5
for(k=0;k<NumOfElements;k++) {
ElementID[K] 4 uimsbf (Table 3)
Element[K] Element
}
anyAttributeType anyAttributeType

}

anyAttributeType { Number of bits Mnemonic
siAttibutes siAttributeList

12 © ISO/IEC 2019 - All rights reserved
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anyAttributeType { Number of bits Mnemonic
anyAttributeFlag 1 bslbf
if(anyAttributeFlag) {
SizeOfanyAttribute vluimsbf5
anyAttribute SizeOfanyAttribute*8 | bslbf
}
}
siAttributeList { Number of bits Mnemonic
anc]}norElementFlag 1 bslbf !‘q
encgdeAsRAPFlag 1 bslbf nQ\
puModeFlag 1 bslbf 03V
timgScaleFlag 1 bslbf (\Qj'
ptsleltaFlag 1 bslbfo\QV
absTimeSchemeFlag 1 b,sllgﬂ;,
absTimeFlag 1 \<,b>'l{)f
ptsHlag 1 (‘\\\‘}')slbf
if(afichorElementFlag) { ) \c.)v
ang¢horElement 1 B 6\ bslbf
} X
if(eicodeAsRAPFlag) { \QV
enqodeAsRAP ‘1\)\\ bslbf
} <2
if(puModeFlag) { k\\\‘
pubode E bslbf (Table 4)
} o
if(puModeFlag) { N
timeScale ,.‘\\ i 32 uimsbf
) <
if(ptsDeltaFlag) { ,.\$\
ptgDelta (')\J 32 uimsbf
} N .
if(al sTimeSc}'rQGZFlag] {
absTim«;S&YneLength vluimsbf5
abs'l‘%é\sjcheme ?::gl’)tiTimeSCheme bslbf
}
if(absTimeFlag) {
absTimeLength vluimsbf5
absTime 8*absTimeLength bslbf
}
if(ptsFlag) {
pts vluimsbf5
}
}

© ISO/IEC 2019 - 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, indi-
cates the presence of the DescriptionMetadata element. Ifitis 1,
then the DescriptionMetadata element is present, otherwise the
DescriptionMetadata element is not present.

DescriptionMetadata

Describes general information about the sensory effects metadata

EXAMPLE 1 Creation information or Classification Scheme Alias.

NumOfElemel

Lt s

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 representatiofy; describes which
SEM scheme shall be used.

In the binary description, Table 3 is used.

Element

See4.4.8,4.49,4.410,4.4.11, and 4.4.12.

Declaratiol

LS

See semantics of the SEM base elements.

Effect

See semantics of the SEM base elements.

GroupOfEff4

bCcts

See semantics of the SEM base elements.

ReferenceE

Ffect

See semantics of the SEM base elements.

anyAttributf

Provides an extension mechanismfor including attributes from namespgces
other than the target namespace. Attributes that shall be included are the
XML streaming instructiorisas defined in ISO/IEC 21000-7 for the purpose of
identifying process units@nd associating time information to them.

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

anyAttribu

feType

Type of anyAttribute

siAttibute

Make reference to follow siAttributeList

anyAttribu

eFlag

This field;which is only present in the binary representation, indicates the
presenceof anyAttribute attribute. Ifitis set to “1”, the anyAttributelis
following.

SizeOfanyA

tribute

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

Table 3 — Element ID

ElementID

Element

Reserved

Declarations

GroupOfEffects

Effect

ReferenceEffect

G W IN|ELN O

Parameter

6~15

Reserved

Semantics of the siattributelList.

Name

Definition

anchorElementFlag

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

14
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Name

Definition

encodeAsRAPFlag

This field, which is only present in the binary representation, indicates the
presence of the encodeaAsRrAP attribute. If it is 1, then the encodeAsRAP at-
tribute is present, otherwise the encodeaAsRAP attribute is not present.

puModeFlag

This field, which is only present in the binary representation, ind
presence of the puMode attribute. If it is 1, then the puMode attrib
ent, otherwise the puMode attribute is not present.

icates the
ute is pres-

timeScaleFlag

This field, which is only present in the binary representation, ind
presence of the timeScale attribute. Ifitis 1, then the timeScal

icates the
e attribute is

present, otherwise the timeScale attribute 1s not present.

ptsD

EltaFlag

This field, which is only present in the binary representation\ind
presence of the ptsDelta attribute. Ifitis 1, then the ptsDédta 3
present, otherwise the ptsDelta attribute is not present.

icates the
ttribute is

absT

i meSchemeFlag

This field, which is only present in the binary represéntation, ind
presence of the activation attribute. If itis 1, theh-the activat
ute is present, otherwise the activation attriblite is not presen

icates the
i on attrib-
L.

absT

imeFlag

This field, which is only present in the binary, representation, ind
presence of the absTimeScheme attribute/Ifitis 1, then the absT
attribute is present, otherwise the absfiimeScheme attribute is n|

icates the
imeScheme
ot present.

ptsF

lag

This field, which is only present inthe binary representation, ind
presence of the pts attribute. Ifit is 1, then the pts attribute is p
erwise the pts attribute is not present.

icates the
resent, oth-

absT

i meSchemelLength

This field, which is only pfesent in the binary representation, spg

length of each absTimeS¢hemeLength instance in bytes. The valyie of this

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

cifies the

e, aligned to

absT

i meLength

This field, which'is only present in the binary representation, spg
length of each absTimeLength instance in bytes. The value of th
the size ofithe largest absTimeLength instance, aligned to a byte
by bit stuffing using 0-7 ‘1’ bits.

cifies the
s element is
boundary

anch

brElement

Describes whether the element shall be anchor element. A value
means the element shall be anchor element and false (=0) mean
ment shall be not anchor element.

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

ftrue(=1)
s the ele-

entisan
unit.

enco

NeAsSRAP

Describes property indicates that the process unit shall be encod

random access point. A value of true (=1) means the process unit shall be en-

coded as arandom access point and false (=0) means the proce
be not encoded as a random access point.

edasa

5s unit shall

puMo

He

© ISO/IEC 2019 - All rights reserved

The puMode specifies how elements are aggregated to the anchor
compose the process unit. For detailed information, see ISO/IEC

element to
21000-7.
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process unit contains the anchor element and its descendant elements. Note

that the anchor elements are pictured in white.

ans that the
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Table 3 (continued)

Name Definition

Figure 4 — Examples of process units: puMode = descendants
In the binary description, Table 4 is used.

timeScale Describes a timescale.

ptsDelta Describes a processing time stamp delta.
absTimeSche¢me Describes an absolute time scheme.
absTime Describes an absolute time.

pts Describes a processing time stamp (PTS).

Table 4 — putMode

puMode puModeType

000 self

001 ancestors

010 descendants

011 ancestorsDescendants
100 preceding

101 precedingSiblings
110 sequential

111 Reserved

4.4.7 Des¢ription metadata

4.4.7.1 Syptax

<complexType name="DescriptionMetadataType">

<complex{ontent>
<extensifon kase="mpeg7:DescriptionMetadataType">
<sequenjcey
<elementrname="ClassificationSchemeAlias" minQccurs="0" maxQccocurs="unkounded"
<complexType>
<complexContent>

<extension base="sedl:SEMBaseType">
<attribute name="alias" type="NMTOKEN" use="required"/>
<attribute name="href" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

16 © ISO/IEC 2019 - All rights reserved
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DescriptionMetadata {

Number of bits Mnemonic

MPEG7DescriptionMetadata

Mpeg7:DescriptionMetadataType

ClassificationSchemeAliasFlag 1 bslbf
if(ClassificationSchemeAliasFlag) {
NumOfClassSchemeAlias vluimsbf5
for(k=0;k<NumOfClassSchemeAlias;k++){
SEMBaseTypel[k] SEMBaseType
al[astK] See ISU/TEC 1064612 TUTF-8
hifef[K] See ISO/IEC 1064621 |[UTF-8
}
}
}
4.4.7\3 Semantics
Semalntics of the bescriptionMetadata.
Namgp Definition
DescfiptionMetadataType DescriptionMetadataType-extends mpeg7:DescriptionMefadataType
and provides a sequence of classification schemes for usage in|the SEM
description.
MPEG[/DescriptionMetadata make reference tQMPEG7 : DescriptionMetadata
ClaspificationSchemeAliasFlag |This field, which is only present in the binary representation, ndicates
the presence'of the ClassificationSchemeAlias element. If it is 1, then
the ClassdficationSchemeAlias elementis present, otherwige the
ClassificationSchemeAlias element is not present.
NumOffClassSchemeAlias Thijs, field, which is only present in the binary representation, $pecifies
the-humber of Classification Scheme Alias instances accommofdated in the
description metadata.
ClaspificationSchemeAlias Describes an alias for a classification scheme referenced by JRI.
SEMBRse Describes a base type of a Sensory Effect Metadata.
aliap Describes the alias assigned to the ClassificationScheme. The scope of
the alias assigned shall be the entire description regardless off 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 documg¢nt, whether
normative of informative, shall be referenced by the uri attribute of the
ClassificationScheme for that classification scheme.
4.4.8 Declarations
4.4.8.1 Syntax

<complexType name="DeclarationsType">
<complexContent>
<extension base="sedl:SEMBaseType">
<choice maxOccurs="unbounded">
<element ref="sedl:GroupOfEffects"/>
<element ref="sedl:Effect"/>
<element ref="sedl:Parameter"/>
</choice>
</extension>
</complexContent>
</complexType>

© ISO/IEC 2019 - All rights reserved
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4.4.8.2 Binary represenstation syntax

Declarations { Number of bits Mnemonic
SEMBaseType SEMBaseType
NumOfElements vluimsbf5
for(k=0;k<NumOfElements;k++) {

ElementID[k] 4 bslbf
Element[K] Element
}
}

*ElementID restricted 2, 3, 5

4.4.8.3 Semantics

Semantics of the DeclarationsType.

Name Definition

DeclaratiopsType Tool for describing a declaration of sensory effects, group of sensory effects,
or parameters.
NOTE The declarations can be used by<reference using the ReferenceEf/fect
element.

Effect See semantics of the SEM base elements.

GroupOfEffects See semantics of the SEM base. elements.

Parameter See semantics of the SEM base elements.

SEMBaseTyp¢ Describes a base type of-&Sensory Effect Metadata.

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

number of Elemenfinstances accommodated in the SEM.

ElementID This field, which'is only present in the binary representation, describes which
SEM scheme'shall be used.

In the binary description, make reference to Table 3.

Element This field describes a SEM scheme of which name is described by the valjie of
ElementID.

4.4.9 Group of effects

4.4.9.1 Synptax

<complexType name="GroupOfEffectsType">
<complexJoigent>
<extensilentbase="godl ‘QF‘MR:QQ'T‘JI‘\Q"
<choice minOccurs="2" maxOccurs="unbounded">
<element ref="sedl:Effect"/>
<element ref="sedl:ReferenceEffect"/>
</choice>
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax"/>
</extension>
</complexContent>
</complexType>

4.4.9.2 Binary representation syntax

GroupOfEffects { Number of bits Mnemonic
SEMBaseType SEMBaseType

18 © ISO/IEC 2019 - All rights reserved
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GroupOfEffects { Number of bits Mnemonic
NumOfElements 5 uimsbf
for(k=0;k<NumOfElements;k++) {
ElementID[k] 4 bslbf
Element[Kk] Element
}
SEMBaseAttributes SEMBaseAttributes
anyAttribute anyAttributeType
}
4.4.913 Semantics
Semalntics of the GroupOfEffectsType.
Namg Definition
GroupOfEffectsType Tool for describing a group of two or more sensery effects. It proyides us-
er-defined combinational effect and reduces redundant descriptjon for repeat
use of same type of effects.
EXAMPLE GroupOfEffectsTypecandefine an abstracted combinational ef-
fect comprised of vibration, light, and scent effect for repeated “lhoom” scene.
Effept See semantics of the SEM base elements.
NumOffElements This field, which is only pfesent in the binary representation, spgcifies the
number of Element instances accommodated in the SEM.
ElementID This field, which isonly present in the binary representation, degcribes
which SEM scheme shall be used.
In the binary description, make referece to Table 3.
NOTE ElementID should be restricted to 3 or 4 as described in Table 3.
Element This field describes a SEM scheme of which name is described by|the value of
ElemeritID.
SEMBmseAttributes Describes a group of attributes for the group of effects.
anyAftribute Provides an extension mechanism for including attributes from pamespaces
other than the target namespace. Attributes that shall be includgd are the
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose of
identifying process units and associating time information to th¢m.
EXAMPLE si:pts describes the point in time when the associafed informa-
tion shall become available to the application for processing.
4.4.10 Effect

4.4.10.1 Syntax

<complexType name="EffectBaseType" abstract="true">

<complexContent>

<extension base="sedl:SEMBaseType">

<sequence minOccurs="0">
<element name="SupplementalInformation"
type="sedl:SupplementalInformationType" minOccurs="0"/>

</sequence>

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

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

<complexType name="SupplementalInformationType">
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>

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

</sequence>

</complexType>

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

</simpleType>

<simpleType_name="autokxtractionType"
<restrictlion base="string">

<enumergtion value="audio"/>
<enumergtion value="visual"/>
<enumergtion value="both"/>
</restridtion>

</simpleType>

4.4.10.2 Bipary representation syntax

Effect { Number of bits Mnemonic
EffectTypelD 8 uimgbf\(Table 5)
EffectBaseType EffectBaseType
EffectType EffectType

}

EffectBaseTyppe { Number of bits Mnemonic
SupplementplinformationFlag 1 bslbf
autoExtractjionFlag 1 bslbf
SEMBaseType SEMBaseType
if(SupplementallnformationFlag) {

SupplementallnformationType SupplementallnformationType
}
if(autoExtrgctionFlag) {

autoExtradtion 2 uimsbf (Table 7)
}
SEMBaseAt{ributes SEMBaseAttributes
anyAttributp anyAttributeType

}

SupplementallnformationType{ Number ofbits Mnemonic
OperatorFlag 1 bslbf
ReferenceRegion SpatioTemporalLocatorType 1SO/

IEC 15938-5:2003

if(OperatorFlag) {

Operator 3 bslbf (Table 6)
}
}
SpatioTemporalLocatorType { Number of bits Mnemonic
CoordFlag 1 bslbf
20 © ISO/IEC 2019 - All rights reserved
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SpatioTemporalLocatorType { Number of bits Mnemonic
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 FigureTrajectorylype

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

PqrameterTrajectory

ParameterlYajectoryTyq

} ellse if(TypeOfTrajectory=="10") {

MediaTime

MediaPimeType

}

}

}

4.4.10.3 Semantics

Semantics of the EffectBaseType.

Name

Definition

EffeptTypelD

This field, whick'is only present in the binary representation, spe
descriptor identifier. The descriptor identifier indicates the descy
accommodated in the Effect. See Table 5.

cifies a
iptor type

EffefptBaseType

EffedtBaseType extends SEMBaseType and provides a base abs
forla.subset of types defined as part of the sensory effects metad:

tract type
ita types.

SupplementalInformationFlag

This field, which is only present in the binary representation, ind
cates the presence of the SupplementalInformation element. If]
then the supplementalInformation element is present, otherw
SupplementalInformation elementis not present.

itis 1,
se the

autofxtractionFlag

This field, which is only present in the binary representation, ind
cates the presence of the autoExtraction attribute. Ifitis 1, the
autoExtraction attribute is present, otherwise the autoExtrad
ute is not present.

h the
tion attrib-

SEMBRseAttributes

Describes a group of attributes for the effects.

anyALtsnibute

Provides an extension mechanism for including attributes from n

amespaces

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 the

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

m.

d informa-

Table 5 — EffectType ID

EffectType ID

EffectType

0

Reserved

1

LightType

2

FlashType
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Table 5 (continued)

Semantics of

EffectType ID EffectType

3 TemperatureType

4 WindType

5 VibrationType

6 SprayingType

8 FogType

9 ColorCorrectionType

10 RigidRodyMotionType

11 PassiveKinesthetic MotionType
12 PassiveKinesthetic ForceType
13 ActiveKinestheticType

14 TactileType

15 ParameterizedTactileType

16 BubbleType

17 ArrayedLightType

18 Reserved

theSupplementalInformationTyp&

Name

Definition

Supplemental

1l InformationType

Tool for describing supplementalinformation.

ReferenceRq

bgion

Describes the reference region for automatic extraction from video. If thq
autoExtraction is not pfesent or is not equal to video, this element shall
be ignored. The localization scheme used is identified by means of the
mpeg7:SpatioTempdrallocatorType thatis defined in ISO/IEC 15938-§.

OperatorFl

This field, which is;only present in the binary representation, indicates tHe
presence of the\operator element. If it is 1, then the Operator element is
present, otherwise the Operator element is not present.

Operator

Describes-the preferred type of operator for extracting sensory effects|from
the reférence region of video with the following possible instantiatfions.

=~ average: extracts sensory effects from the reference region by calculating

average value.

— dominant: extracts sensory effects from the reference regiop by

calculating dominant value.

In the binary description, Table 6 is used.

22

erator
e S1rator

Operator Sementics

000

Reserved

001

average

010

dominant

011~111

Reserved
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Semantics of the autoExtractionType.

Name Definition

autoExtraction Describes whether an automatic extraction of sensory effects from

the media resource, which is described by this sensory effect meta-
data, is preferable (but not required). The following values are available.

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

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

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

EXAMPLE Visual autoExtraction Type which-is_based on colof, brightness,
motion detection, can extract various sensaty-effect types su¢h as motion,
light, flash, etc.

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

If the autoextraction is on and the\device is able to compute the effgct, the result
of the computation should ovérwrite the effect specified by the conkent designer.

In the binary description) Table 7 is used.

Table 7 —autoExtraction

autoExtraction autoExtractionType
00 audio
01 visual
10 both
11 Reserved

4.4.11 Reference effect

4.4.1[1.1 Syntax

<complexType~n@me="ReferenceEffectType">

<cqmplexGontent>

<gxtepsion base="sedl:SEMBaseType">
avtribute name="uri" type="anyURI" use="required"/>
at®fibuteGroup ref="sedl:SEMBaseAttributes"/>

anyAttribute namespace="f##other"” processContents="l1ax"/>
</extension>

</complexContent>

</complexType>

4.4.11.2 Binary representation syntax

ReferenceEffect { Number of bits Mnemonic
SEMBaseType SEMBaseType
uri See ISO/IEC 1064619 UTF-8
SEMBaseAttributes SEMBaseAttributes
anyAttribute anyAttributeType

}
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4.4.11.3 Semantics

Semantics of the ReferenceEffectType.

Name Definition

ReferenceEffectType Tool for describing a reference to a sensory effect, group of sensory effects, or
parameter.

uri Describes a reference to a sensory effect, group of sensory effects, or pa-

rameter by a Uniform Resource Identifier (URI). Its target type shall be
one - or derived - of sedl:EffectBaseType, sedl:GroupOfEffectType, Or
sedl:ParameterBaseType.

SEMBaseAttfibutes Describes a group of attributes for the effects.

anyAttribute Provides an extension mechanism for including attributes from namespajces
other than the target namespace. Attributes that shall be included are thé¢
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose of
identifying process units and associating time informationte_them.

Attributes included here override the attribute values possibly defined wfithin
the sensory effect, group of effects or parameter referenced by the uri.

EXAMPLE si:pts describes the point in time when-the associated informa-
tion shall become available to the application for'processing.

4.4.12 Pargmeters

4.4.12.1 Syptax

<complexType name="ParameterBaseType" abstract="trug">
<complex(ontent>
<extensijon base="sedl:SEMBaseType"/>
</complexContent>

</complexType>

<complexType name="ColorCorrectionParametferType">
<complex(ontent>
<extensijon base="sedl:ParameterBaseType">
<sequenjce>
<elemgnt name="ToneReproducgtionCurves" type="ct:ToneReproductionCurvesType"
minOcdurs="0"/>
<elemght name="ConversidnLUT" type="ct:ConversionLUTType"/>
<elemght name="ColorTemperature" type="ct:IlluminantType" minOccurs="0"/>
<elemght name="InpugDeviceColorGamut" type="ct:InputDeviceColorGamutType"
minOcdurs="0"/>
<elemght name="I%luminanceOfSurround" type="mpeg7:unsignedl2" minOccurs="0"/>
</sequence>
</extensfion>
</complexConteft>
</complexType>

4.4.12.2 Bi)nrhi,r representation syntax

SO CTrter T Oy Trterx

ParameterBaseType { Number of bits Mnemonic
SEMBaseType SEMBaseType

}

ColorCorrectionParameterType { Number of bits Mnemonic
ParameterBaseType ParameterBaseType
ToneReproductionFlag 1 bslbf
ColorTemperatureFlag 1 bslbf
InputDeviceColorGamutFlag 1 bslbf

24 © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=1fc04f05f707fd360e1a6fe94ee57f1e

ISO/IEC 23005-3:2019(E)

ColorCorrectionParameterType { Number of bits Mnemonic
[lluminanceOfSurroundFlag 1 bslbf
if(ToneReproductionFlag) {

ToneReproductionCurves ToneReproductionCurvesType
}
ConversionLUT ConversionLUTType
if(ColorTemperatureFlag) {

ColorTemperature [lluminantType
}
if(IputDeviceColorGamutFlag) {

IngutDeviceColorGamut InputDeviceColorGamutType
}
if(IlJuminanceOfSurroundFlag) {

[llyminanceOfSurround 12 uimsbf
}

}

4.4.12.3 Semantics

Semalntics of the parameterBaseType.

Namgp Definition

ParapmeterBaseType

Provides the topmost type of the parameter base type hierarchy.

Semalntics of the colorCorrectionParameternfype.

Namg

Definition

ColofrCorrectionParameterType

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

ToneReproductionFlag

This field, which is only present in the binary representation, indi-

cates the presence of the ToneReproductionCurves element. Ifitis 1,
then the ToneReproductionCurves element is present, dtherwise the
ToneReproductionCurves element is not present.

ToneReproductionCuryes

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

ConvprsionLUT

Alook-up table (matrix) converting an image between anlimage color
space (e.g. RGB) and a standard connection space (e.g. CIF XYZ).

ColofTemperatureFlag

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

ColorTamenr-tvo olamant ic nat nracaont
-+ Femp: = s

............... ol e

ColorTemperature

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

InputDeviceColorGamutFlag

This field, which is only present in the binary representation, indi-
cates the presence of the InputDeviceColorGamut element. Ifitis 1,
then the InputDeviceColorGamut element is present, otherwise the
InputDeviceColorGamut element is not present.

InputDeviceColorGamut

An element describing an input display device color gamut, which is
represented by chromaticity values of R, G, and B channels at maxi-
mum DAC values.

IlluminanceOfSurroundFlag

This field, which is only present in the binary representation, indi-
cates the presence of the I11uminanceOfSurround element. If itis 1,
then the I11uminanceOfSurround element is present, otherwise the
IlluminanceOfSurround element is not present.
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Name Definition

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

4.4.12.4 Examples
EXAMPLE1  This example shows the description of a color correction parameter with the following semantics.

<sedl:SEM>
<sedl:Declarations>
<sedl:Parameter xsi:type="sedl:ColorCorrectionParameterType" id="ccptO001l">
< dl 'Tmhopopvﬁﬂnhfir\hf‘nv oS
<ct:DAC Value>0</ct:DAC Value>
<ct:RGB Value>0 0 0</ct:RGB_Value>
<ct:DAC Value>255</ct:DAC_Value>
<ct:RGB Value>255 255 255</ct:RGB Value>
</lsedl:ToneReproductionCurves>
<sledl:ConversionLUT>
<ct:RGB2XYZ LUT mpeg7:dim="3 3">
86.60 67.60 38.0
46.00 137.0 16.5
2.365 19.41 203.9
</ct: RGB2XYZ LUT>
<ct:RGBScalar Max>
1.0 1.0 1.0
</ct:RGBScalar Max>
<ct:0ffset Value>
0.2150 0.2050 0.4250
</ct:0ffset Value>
<ct:Gain_Offset Gamma mpeg7:dim="3 3">
1.0228 -0.0228 1.6222
1.0242 -0.0242 1.5624
1.0220 -0.0220 1.6180
</ct:Gain Offset Gamma>
<ct:InverselLUT mpeg7:dim="3 3">
0.0155 -0.0073 -0.0023
-0.0052 0.0099 0.0002
0.0003 -0.0009 0.0049
</ct:InverseLUT>
</|lsedl:ConversionLUT>
<sledl:ColorTemperature>
<ct:xy Value x="0.1"-y="0.8"/>
<ct:Y Value>100<A¢ct:Y Value>
</lsedl:ColorTemperature>
<sledl:InputDevige€ColorGamut>
<ct:IDCG_Typ&>BARCO</ct:IDCG_Type>
<ct:IDCG_Va\lue mpeg7:dim="3 2">
0.2835~0.6043
0.21509 0.0624
0%6244 0.3410
</3LAIIDCG Value>
</ls€ed¥: InputDeviceColorGamut>
< EUL.LLLLlHlJ’JldIlbeULDuLL()u[l(.l JOAVAV) EUL.lLLLlHlJ’JldIl(_,eULDuLL()u[l(_l
</sedl:Parameter>
</sedl:Declarations>
</sedl:SEM>

4.4.13 Additional validation rules

4.4.13.1 General

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

4.4.13.2 The seM element shall have a si:timeScale attribute.
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4.4.13.3 The following rules shall apply on the GroupofEffects.
4.4.13.3.1 AcroupofEffects shall have a timestamp (i.e., pts, ptsDelta, Or absTime).

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

4.4.13.3.3 AcGroupOfEffects within a beclarations shall have only a ptspelta for a timestamp.

4.4.13.4 The following rules shall apply on the Effect.

4.4.1B.4.1 Atleast activate, duration, or fade shall be defined.

4.4.1B3.4.2 An rffect outside of a GroupofEffects shall have a timestampy (i.e,, pts, ptsDelta, or
absTime).

4.4.1B.4.3 An Effect within a GroupofEffects shall have only a ptspelrta for a timestamp.
4.4.1B.4.4 An effect shall not have both a pts and an absTime atthe same time.
4.4.1B3.4.5 An effect within a beclarations shall have onlyaptspelta for a timestamp.
4.4.1B.4.6 If quration is defined activate may not bedefined.

4.4.1B.4.7 If fade and duration are defined, activate may not be defined.

4.4.1B.4.8 If fade is defined, intensity shallbe defined.

NOTH The actual intensity is defined*within the individual effecs by defining its value andl range as an
extenpion of intensityValueType and$htensityRangeType respectively.

EXAMPLE intensity-valuesaid intensity-range.

4.4.1B.4.9 Iftwo (or more).consecutive Effect elements of the same type share the same timestamp (i.e.,
pts, gtsDelta, Or absTine) and the same location or overlap in time (i.e., location, duratilon, activate
set tq true/false resulting in overlap), only the latest in their order of appearance shall be used while
retaining the semantics of the priority attribute.

NOTH It is\possible to remove the other Effect elements from the description.

4.4.13.4.10 If fade and duration are defined, fade shall be less or equal to duration.

4.4.13.5 The following rules shall apply on the ReferenceEffect.

4.4.13.5.1 A rReferenceEffect outside of a GroupofEffects shall have a timestamp (i.e., pts, ptsbDelta,
or absTime).

4.4.13.5.2 AReferenceEffect within a GroupofEffects shall have only a ptspelta for a timestamp.
4.4.13.5.3 ARreferenceEkffect shall not have both a pts and an absTime at the same time.

4.4.13.5.4 AReferenceEffect within beclarations shall have only a ptspelta for a timestamp.
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4.4.14 Examples

EXAMPLE 1

<SEM>
<Descript
<Classi
</Descrip

<Declarat
<!-- so
</Declara

The following example shows a possible usage of the basic building blocks.

ionMetadata>
ficationSchemeAlias alias="..
tionMetadata>

" href="..."/>

ions>
me declarations to be used here -->
tions>

<GroupOf
<Effect]
<Effect
</GroupOf
<Referend
<Effect
<GroupOfH
<Effect]
<Effect]
<Effect]
</GroupOf]
<Referend
<!'-- and
</SEM>

EXAMPLE 2
example is de
using real val

<Effect si:
<Effect si:

EXAMPLE 3
instructions.

<?xml versi
<SEM
xmlns:xsi=""
xmlns="urn:
xmlns:sev=""
xmlns:mpeg’
xmlns:ct="y
xmlns:si="4y
xsi:schemalj
si:puMode="
si:anchorE]
si:timeScall
<Descript
<Classif]
</Descrip

L L TCT
Lol />
Lol />

Effects>

eEffect uri="#effl" />

g />

ffects
Lou/>
/>
/>
Effects>
eEffect uri="#effl"
so on —-->

o>

/>

l1€S.

on="1.0" encoding="UTF-8" standalone="yes"?>

http://www.w3.0rg/2001/XMESchema-instance"
mpeg:mpeg-v:2010:01-SEDL=NS"

urn :mpeg:mpeg-v:2010301-SEV-NS"
="urn:mpeg:mpeg’:schema:2004"

rn:mpeg:mpeg-v:2030: 01-CT-NS"
rn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
ocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
sequentialll

ement="txue"

le="1000">

ionMetadata>

catiopSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"
tifohMetadata>

The following example shows a possible abstract implementation of Figure 2. Note th
clared as abstract because the attribute values refer te-variables introduced in Figure 2 inst

pts="t0" activate="true" fade="tI-t0" dntensity-value="int"/>
pts="t2" activate="false" fade="t3-t2" “ntensity-value="0"/>

The following example shows an XML instance of sensory effect metadata with the XML stre

alias="COLOR" />

ht the
pad of

hming

<Declarat
<Paramet
<ToneRe

ions>
er xsi:type="ColorCorrectionParameterType" id="ccpt001">
productionCurves>

<ct:DAC Value>0</ct:DAC Value>

<ct:RG
<ct:DA
<ct:RG
</ToneR
<Conver
<ct:RG
86.60
46.00
2.365
</ct:R
<ct:RG
1.0 1

28

B Value>0 0 0</ct:RGB Value>
C Value>255</ct:DAC_Value>
B Value>255 255 255</ct:RGB Value>
eproductionCurves>
sionLUT>
B2XYZ LUT mpeg7:dim="3 3">
67.60 38.0
137.0 16.5
19.41 203.9
GB2XYZz LUT>
BScalar Max>
.0 1.0
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</ct:RGBScalar Max>
<ct:0ffset Value>
0.2150 0.2050 0.4250
</ct:0ffset Value>
<ct:Gain Offset Gamma mpeg7:dim="3 3">
1.0228 -0.0228 1.6222
1.0242 -0.0242 1.5624
1.0220 -0.0220 1.6180
</ct:Gain Offset Gamma>
<ct:InverseLUT mpeg7:dim="3 3">
0.0155 -0.0073 -0.0023
-0.0052 0.0099 0.0002
0.0003 -0.0009 0.0049
ct:TnverselUT

-3:2019(E)

</1

<H
si:aj
inter
<H
si:arg
duraf]

<{
id="¢

colo

valusg
duraf]

duraf]

valusg
</

</SEN

EXAM
and D

/ConversionLUT>
ColorTemperature>
<ct:xy Value x="0.1" y="0.8"/>
<ct:Y Value>100</ct:Y Value>
/ColorTemperature>
InputDeviceColorGamut>
<ct:IDCG_ Type>BARCO</ct:IDCG Type>
<ct:IDCG Value mpeg7:dim="3 2">
0.2835 0.6043
0.1509 0.0624
0.6244 0.3410
</ct:IDCG_Value>
/InputDeviceColorGamut>
<IlluminanceOfSurround>500</IlluminanceOfSurround>
/Parameter>
eclarations>

ffect xsi:type="sev:LightType" si:puMode="ancestorsDescendants"
jchorElement="true" activate="true" colop=!':COLOR:white" intensity-value="5
sity-range="0.0 100.0" duration="5000"%'si:pts="1000"/>

ffect xsi:type="sev:SprayingType" sigpuMode="ancestorsDescendants"
chorElement="true" activate="true'\\intensity-value="0.7" intensity-range="
ion="2000" si:pts="3000"/>

roupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true"
xplosion effect" si:pts="20000">

Effect xsi:type="sev:FlashType" intensity-range="0.0 100.0" intensity-valu
=":COLOR:white" duratiom=I"5000" activate="true" si:ptsDelta="0"/>

Effect xsi:type="sevgTemperatureType" intensity-range="0.0 100.0" intensit
:"40'OH

ion="5000" activate="true" si:ptsDelta="0"/>

Effect xsi:type=Nlsev:WindType" intensity-range="0.0 100.0" intensity-value
ion="5000" ackivate="true" si:ptsDelta="0"/>

Effect xsi:type="sev:VibrationType" intensity-range="0.0 100.0" intensity-
="60.0" dusation="5000" activate="true" si:ptsDelta="0"/>

roupOfEffeets>

>

PLE4 The following example shows an XML instance of an SEM root element with Desc

D

D.0 10.0"

b="65.0"

—

="50.0"

iptionMedata

eclaration (Processing unit #1) from the instance of EXAMPLE 3.

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

<SEM

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xsi:schemalocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"

si:anchorElement="true"

si:timeScale="1000">

<DescriptionMetadata>

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

</DescriptionMetadata>

© ISO/IEC 2019 - All rights reserved

alias="COLOR"/>

29


https://iecnorm.com/api/?name=1fc04f05f707fd360e1a6fe94ee57f1e

ISO/IEC 23005-3:2019(E)

<Declarations>
<Parameter xsi:type="ColorCorrectionParameterType" id="ccpt001">

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

EXAMPLE 5 The following example shows an XML instance of a light effect (Processing unit #2) from the
instance of EXAMPLE 3.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns : xsi="http /L w3—org/2001 /¥MLSchema=instance"

xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="Jurn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg7F"urn:mpeg:mpeg7:schema:2004"
xmlns:ct="yrn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="yrn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xsi:schemaljocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="[sequential"

si:anchorEiEment="true"

si:timeScalle="1000">

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

EXAMPLE 6 | The following example shows an XML instance of a spfaying effect (Processing unit #3) frdm the
instance of EYAMPLE 3.

<?xml versilon="1.0" encoding="UTF-8" standalone="yesd"?>
<SEM
xmlns:xsi="lhttp://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="fjurn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg/F"urn:mpeg:mpeg’:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="yrn:mpeg:mpeg2l1:2003:01-DIAzXK3I-NS"
xsi:schemalfocation="urn:mpeg:mpeg-v42010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode=£Eequential"

si:anchorEllement="true"
si:timeScalle="1000">

<Effect [ksi:type="sev:3pxayingType" si:puMode="ancestorsDescendants"
si:anchorEllement="true" Adctivate="true" intensity-value="0.7" intensity-range="0.0 10]0"
duration="2[000" si:pts="3000"/>
</SEM>

EXAMPLE 7 | The fellowing example shows an XML instance of a group of effect (Processing unit #4) frgm the
instance of EYAMPLE 3.

<?xml versijone”1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xsi:schemalocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
si:puMode="sequential"

si:anchorElement="true"

si:timeScale="1000">

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

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

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

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

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

</GroupOfEffects>

</SEM>

5 Sensory effect vocabulary

5.1 General

This |clause specifies syntax and semantics of the sensory effect vocabulary which‘égmprises the
following effects:

— light, colored light, flash light;
— tpmperature;

— wind;

— jibration;

— spprayer;

— sfent;

— fpg;

— dolor correction;

— rjigid body motion;

— Massive kinesthetic motion;
— Massive kinesthetic force;

— active kinesthetic;

— thctile;

— Bubble;

— arrayed light:

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

EX?EI\; I;LE Additional sensory effects may be added as extensions to sedl:EffectBaseType and| conformance
to 3

5.2 Validation

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

5.3 Schema wrapper

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

<?xml version="1.0"?>

<schema
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sedl="urn:mpeg:mpeg-v:2018:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2018:01-SEV-NS"
xmlns:ct="urn:mpeg:mpeg-v:2018:01-CT-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2004"
targetNamespace="urn:mpeg:mpeg-v:2018:01-SEV-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEV.xsd">

<import namespace="urn:mpeg:mpeg-v:2018:01-SEDL-NS"
schemalocatjion="http://standards.iso.org/ittf/PubliclyAvailableStandards/
MPEG-V_schema files/MPEG-V-SEDL.xsd"/>

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

<import njamespace="urn:mpeg:mpeg-v:2018:01-CT-NS"
schemaLocatjion="http://standards.iso.org/ittf/PubliclyAvailableStandardsy#
MPEG-V_schema files/MPEG-V-CT.xsd"/>

Additionally| the following line should be appended to the resulting schema.document in order to gbtain
a well-formegd XML document.

</schema>

5.4 Lightjeffect

5.4.1 General

This subclause specifies syntax and semantics of a light’effect.

5.4.2 Synfax

<complexType name="LightType">
<complexContent>
<extensijon base="sedl:EffectBaselype">
<attribjute name="color" typé=Yct:colorType" use="optional"/>
<attribjute name="intensity+value" type="sedl:intensityValueType" use="optional"/>
<attribute name="intensit¥-range" type="sedl:intensityRangeType" use="optional"/>
</extens|ion>
</complexlContent>
</complexType>

5.4.3 Bingry representation syntax

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

color colorType
}
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
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LightType { Number of bits Mnemonic
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb

}

}

5.4.4 Semantics

Semantics of the LightType.

Nam

Definition

Ligh

cType

Tool for describing a light effect.

colo

rE'lag

This field, which is only present in the binary representation, indicates the
presence of the color attribute. If itis 1, then the 6167 attribule is present,

otherwise the color attribute is not present.

inte

hsityValueFlag

This field, which is only present in the binaryrepresentation, indicates the

presence of the intensity-value attribute. Ifitis 1, then the i

value attribute is present, otherwise thesihtensity-value attribute is not

present.

htensity-

inte

hsityRangeFlag

This field, which is only present imthe' binary representation, indicates the

presence of the intensity-raggeattribute. Ifitis 1, then the i

range attribute is present, otlierwise the intensity-range at{ribute is not

present.

htensity-

color

Describes the color of thelight effect as a reference to a classifidation
scheme term or as RGB value. The binary representation is defiped in ISO/
IEC 23005-6. A CS‘that may be used for this purpose is the Colofcs defined

in ISO/IEC 23005%6:2019, Annex A.

EXAMPLE 1, urn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice_blue would

describe the color Alice blue.

inte

hsity-value

Describes the intensity of the light effect in terms of illuminatiopn in lux.

inte

hsity-range

Describes the range of the intensity value.
EXAMPLE 2 [10,0°5 lux, 130,0 kIx].

5.4.5

5.4.5

1 General

Additional validation rules

For the purposeof referencing the additional validation rules are numbered.

5.4.5

2 Iffintensity-value is present, intensity-range shall be present and vice versa.

5.4.5.3 The intensity-value shall be within the intensity-range.

5.4.6

Example

EXAMPLE 1 This example shows the description of a light effect with the following semantics. The
intensity is 50,0 lux [within a range of (10-5,32 000) 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".

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

<sedl:Effect xsi:type="sev:LightType" activate="false" color="#FF0000" si:pts="28"/>
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This example shows the description of a light effect which uses the color scheme where the

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

<sedl:Descr
<sedl:Clas
</sedl:Desc
<sedl:Effec
32000.0" du

EXAMPLE 3

iptionMetadata>

sificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS" alias="COLOR"/>
riptionMetadata>

t xsi:type="sev:LightType" intensity-value="50.0" intensity-range="0.00001
ration="28" color=":COLOR:amber" si:pts="0"/>

This example shows the description of a light effect which disables the light effect on the

left:middle:front only.

<sedl:Descr

iptionMetadata>

<sedl:Clas
alias="WCS"
</sedl:Desd
<sedl:Effed
si:pts="40"

5.5 Flash
5.5.1 Gen

This subclau

5.5.2 Synt

<complexTypy
<complex(
<extensi

sificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-LocationCS-NS"
/>

riptionMetadata>

t xsi:type="sev:LightType" location=":WCS:left:middle:front" activates"falge"
fade="1"/>

effect

bral

se specifies syntax and semantics of a flash effect.

dXxX

e name="FlashType">
ontent>
on base="sev:LightType">

<attribute name="frequency" type="positivelntgger" use="optional"/>
</extens|ion>
</complexlContent>
</complexType>
5.5.3 Bingry representation syntax
FlashType { Number of bits Mnemonic
LightType LightType
frequencyFlag 1 bslbf
if(frequencyFlag) {
frequency 8 uimsbf
}
}
5.5.4 Semfantics
Semantics otheFi=strfyo="
Name Definition
FlashType Tool for describing a flash effect.
frequencyFlag This field, which is only present in the binary representation, indicates the
presence of the frequency attribute. If it is 1, then the frequency attribute
is present, otherwise the frequency attribute is not present.
frequency Describes the number of flickering in times per second.
EXAMPLE The value 10 means it will flicker 10 times for each second.
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EXAMPLE This example shows the description of a flash effect with the following semantics. The
intensity is 20,0 klx [within a range of (10-5,32 000) lux], i.e., approximately full daylight (but not direct
sunlight) with a duration of 5 seconds. The light flickers 10 times per second and the effect starts at si:

pts="0".

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

5.6 Temperature effect

5.6.1] General

This subclause specifies syntax and semantics of a temperature effect.

5.6.2 Syntax

<comglexType name="TemperatureType">

<cgmplexContent>

<gxtension base="sedl:EffectBaseType">
attribute name="intensity-value" type="sedl:intensityVa¥ueType"

Uyse="optional"/>

Uyse="optional"/>
</extension>
</gomplexContent>
</conplexType>

5.6.3| Binary representation syntax

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

TemperatureType { Number of bits Mnemonic
EffertBaseType EffectBaseType
intepsityValueFlag bslbf
intepsityRangeFlag bslbf
if(intensityValueFlag) {

intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-rangefl] 32 fsfb
}
}

5.6.4L_Semantics

Semantics of the TemperatureType.

Name

Definition

TemperatureType

Tool for describing a temperature effect.

intensityValueFlag

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

intensityRangeFlag

This field, which is only present in the binary representation, indicates the
presence of the intensity-range attribute. Ifitis 1, then the intensity-
range attribute is present, otherwise the intensity-range attribute is not
present.
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Name

Definition

intensity-value

in Celsius.

Describes the intensity of the temperature effect in terms of heating/cooling

intensity-range

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

5.6.5 Additional validation rules

5.6.5.1 General

For the purp
5.6.5.2 If4
5.6.5.3 Th

5.6.6 Example

EXAMPLE
The intensit
effect starts

<sedl:Effed

100.0" durd
5.7 Wind
5.7.1 Gen

This subclau

5.7.2 Synt

<complexTypy
<complex(
<extensi

ose of referencing the additional validation rules are numbered.
ntensity-value iS present, intensity-range shall be present and vice versa.

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

 is 10° [within a range of (-10.0,100.0)°], i.e., relatively cold,with a duration of 2 s an
at si:pts="0".

t xsi:type="sev:TemperatureType" intensity-vailtie="10.5" intensity-range="-]
tion="2" si:pts="0"/>

effect

bral

se specifies syntax and semantics.of @ wind effect.

dX

e name="WindType">
ontent>
on base="sedl:EffectBaseType">

This example shows the description of a temperature effect-with the following semapntics.

d the

0.

<attribute name="intengity-value" type="sedl:intensityValueType" use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeType" use="optional"/>
</extensfion>
</complexlContent>
</complexType>
5.7.3 Bingry representation syntax
WindType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag bslbf
intensityRangeFlag bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb
}
}
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5.7.4 Semantics

Semantics of the windType.

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

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

intensityRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intensity-range attribute. Ifitis 1, then theyihtensity-
range attribute is present, otherwise the intensity-rangeat{ribute is not

present.
intepsity-value Describes the intensity of the wind effect in terms of stbéngth in Beaufort.
intepsity-range Describes the range of the intensity value.

EXAMPLE [0.0,12.0] on the Beaufort scale.

5.7.5| Additional validation rules

5.7.5{1 General

For the purpose of referencing the additional validation rules are numbered.
5.7.5{2 If intensity-value is present, intensity<xahge shall be present and vice versa.
5.7.5{3 The intensity-value shall be within théintensity-range.

5.7.6] Example

EXANPLE This example shows the)description of a wind effect with the following semantics. The
intengity is 3,0 according to the Beaufort scale [within a range of (0.0 12.0) Beaufort], i.e., agpproximately
a genftly breeze, with a fade-in‘titme of 5 s and the effect is activated at si:pts="0".

<sedl:DescriptionMetadata>

<sgdl:ClassificationSahemeAlias alias="WCS" href="urn:mpeg:mpeg-v:01-SI-LocatipnCS-NS"/>
</sedl:DescriptionMétadata>
<sedl:Effect xsi:tiype="sev:WindType" fade="5" location=":WCS:*:*:front" intensify-
valug="3.0" intensity-range="0.0 12.0" activate="true" si:pts="0"/>

5.8 |Vibration effect

5.8.1] /General

This subclause specifies syntax and semantics of a vibration effect.

5.8.2 Syntax

<complexType name="VibrationType">
<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"use="optional"/>
<attribute name="intensity-range" type="sedl:intensityRangeType"use="optional"/>
</extension>
</complexContent>
</complexType>
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5.8.3 Binary representation syntax

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

intensity-value 32 fsfb
}
if(intensityRangeFtag)
intensity-rhnge[0] 32 fsfb
intensity-rhnge[1] 32 fsfb
}
}

5.8.4 Semlantics

Semantics of the vibrationType.

Name Definition
VibrationType Tool for describing a vibration effegt.
intensityValueFlag This field, which is only presentin the binary representation, indicates fhe

presence of the intensity-wvaXue attribute. Ifitis 1, then the intensify-
value attribute is present, otherwise the intensity-value attribute i§ not
present.

intensityRangeFlag This field, which is only present in the binary representation, indicates fhe
presence of the ins@nsity-range attribute. Ifitis 1, then the intensity-
range attribute.js’present, otherwise the intensity-range attribute i§ not
present.

intensity-yalue Describes the'intensity of the vibration effect in terms of thefrequency fc-
cordingtothe Hz scale.

intensity-fange Describes the range of the intensity value.
EXAMPLE [0.0,50.0] on the Hz scale

5.8.5 Addjtional validatien rules

5.8.5.1 Geperal

For the purplose efreferencing the additional validation rules are numbered.

5.8.5.2 Ifintensity-value is present, intensity-range shall be present and vice versa.
5.8.5.3 The intensity-value shall be within the intensity-range.

5.8.6 Example

EXAMPLE This example shows the description of a vibration effect with the following semantics. The
intensity is 4,1 according to the Hz scale [within a range of (0.0,50.0)], i.e., noticeable shaking items and
rattling noises, with a duration of 7 s. The vibration has a fade-out time of 3 s and the effect starts at si:
pts="0".

<sedl:Effect xsi:type="sev:VibrationType" intensity-value="4.1" intensity-range="0.0 50.0"
duration="7" fade="3" si:pts="0"/>
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This subclause specifies syntax and semantics of a spraying effect.

5.9.2 Syntax

<complexType name="SprayingType">

<complexContent>
<extension base="sedl:EffectBaseType">
attribute name="intensity-valuc" typoosodl intonsityValugTung yugoooptignal" />
attribute name="intensity-range" type="sedl:intensityRangeType" use="optdghal"/>
attribute name="sprayingType" type="mpeg7:termReferenceType"/>
</Jextension>
</g¢omplexContent>
</conplexType>
5.9.3| Binary representation syntax
SprayingType { Number of bits Mnemonic
EffertBaseType EffectBaseType
intepsityValueFlag bslbf
intepsityRangeFlag bslbf
sprdyingTypeFlag bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb
}
if(sgrayingTypeFlag) {
spifayingType 8 bslbf
}
}
5.9.4/ Semantics
Semalntics of.the sprayingType.
Namgp Definition
SprayingType Tool for describing a spraying effect.
intensityValueFlag This field, which is only present in the binary representation, indicates the
presence of the intensity-value attribute. Ifitis 1, then the intensity-
value attribute is present, otherwise the intensity-value attribute is
not present.
intensityRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intensity-range attribute. Ifitis 1, then the intensity-
range attribute is present, otherwise the intensity-range attribute is
not present.
sprayingTypeFlag This field, which is only present in the binary representation, indicates the
presence of the sprayingType attribute. If itis 1, then the sprayingType
attribute is present, otherwise the sprayingType attribute is not present.
intensity-value Describes the intensity of the spraying effect in terms in ml/h.
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Name

Definition

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 classi-
fication scheme term. A CS that may be used for this purpose is the
SprayingTypeCs defined in ISO/IEC 23005-6:2019, Annex A.

5.9.5 Additional validation rules

eral

5.9.5.1 Ge
For the purp
5.9.5.2 If4
5.9.5.3 Th

ose of referencing the additional validation rules are numbered.
ntensity-value is present, intensity-range shall be present and vice versa.

b intensity-value shall be within the intensity-range.

5.9.6 Example

EXAMPLE
The intensit
si:pts="0".

<sedl:Effed
duration="2

5.10 Scent

5.10.1 Gen

This subclau

5.10.2 Synt

<complexTypy
<complexd
<extensi
<attrip
<attrip

This example shows the description of a water sprayer effect-with the following sem
[ is 0,7 ml/h [within a range of (0.0,10.0) ml/h] with a duration of 2 s and the effect st

t xsi:type="sev:SprayingType" intensity-vadides"0.7" intensity-range="0.0 1
" urn:mpeg:mpeg-v:01-SI-SprawingTypeCS-NS:water" si:pts="0"/

sprayingType=
effect

bral

se specifies syntax and semantics'of a scent effect.

ax

e name="ScentType">

ontent>

on base="sedl:EffectBaseType">

ute name="scent' type="mpeg7:termReferenceType" use="optional"/>

ute name="iptensity-value" type="sedl:intensityValueType" use="optional"/>

tics.
rts at

<attribute name="d4nbensity-range" type="sedl:intensityRangeType" use="optional"/>
</extens|ion>
</complexlContent>
</complexType>
5.10.3 Bingryxsépresentation syntax
ScentType { Number of bits Mnemonic
EffectBaseType EffectBaseType
scentFlag bslbf
intensityValueFlag bslbf
intensityRangeFlag bslbf
if(scentFlag) {
scent 9 bslbf
}
if(intensityValueFlag) {
intensity-value 32 fsfb
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ScentType { Number of bits Mnemonic
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range|[1] 32 fsfb
}

}

5.10.4 Semantics

Sem:Jntics of the scentType.

Namgp Definition
ScenftType Tool for describing a scent effect.
scenfkFlag This field, which is only present in the binaryrepresentation, indicates the

presence of the scent attribute. If it is 1, then the scent attribjite is pres-
ent, otherwise the scent attribute is not’present.

intepsityValueFlag This field, which is only present in the.bifiary representation, indicates the
presence of the intensity-value(attribute. Ifitis 1, then the intensity-
value attribute is present, otherwise the intensity-value aftribute is

not present.

intepsityRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intengdty-range attribute. Ifitis 1, then the intensity-
range attribute is présent, otherwise the intensity-range aftribute is

not present.

scenf Describes the seent to use. A CS that may be used for this purpgse is the
ScentCS definedin ISO/IEC 23005-6:2019, Annex A.

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

intepsity-range Describes the range of the intensity value.

EXAMPLE [0,0, 10,0] ml/h.

5.10.5 Additional validation; rules

5.10.5.1 General

For the purpose ofireferencing the additional validation rules are numbered.
5.10.5.2 If ipténsity-value is present, intensity-range shall be present and vice versa.

5.10.5.3_The intensity-value shall 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 s and the effect starts at si:pts="0".

<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:1lilac" si:pts="0"/>
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5.11 Fog effect

5.11.1 General

This subclause specifies syntax and semantics of a fog effect.

5.11.2 Syntax

<complexType name="FogType">
<complexContent>
<extension base="sedl:EffectBaseType">

<attribwt name="dntongsit_yolyus" tno"oodl - intongsit 21T yrna" 1o MArnti n1W
T T T

<attribjute name="intensity-range" type="sedl:intensityRangeType" use="optional"{>
</extenslion>
</complexContent>
</complexType>

5.11.3 Bingry representation syntax

FogType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRapgeFlag 1 bslbf
if(intensityYalueFlag) {

intensity-vplue 32 fsfb
}
if(intensityRangeFlag) {

intensity-rhnge[0] 32 fsfb

intensity-rhnge[1] 32 fsfb
}

}

5.11.4 Semantics

Semantics of the FogType.

Name Definition
FogType Tool for describing a fog effect.
intensityVglueFlag This field, which is only present in the binary representation, indicateg the

presence of the intensity-value attribute. Ifitis 1, then the intensity-
value attribute is present, otherwise the intensity-value attributelis
not present.

intensityRénaeFlag This field which is nn]y presentin the binary representation indicates the
presence of the intensity-range attribute. Ifitis 1, then the intensity-
range attribute is present, otherwise the intensity-range attribute is

not present.
intensity-value Describes the intensity of the fog effect in ml/h.
intensity-range Describes the range of the intensity value.

EXAMPLE [0,0, 10,0] ml/h.

5.11.5 Additional validation rules

5.11.5.1 General

For the purpose of referencing the additional validation rules are numbered.
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5.11.5.2 If intensity-value is present, intensity-range shall be present and vice versa.
5.11.5.3 The intensity-value shall be within the intensity-range.

5.11.6 Example

EXAMPLE This example shows the description of a fog effect with the following semantics. The
intensity is 1,5 ml/h [within a range of (0,0,10,0) ml/h] with a duration of 20 s and the effect starts at si:
pts="0".

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

5.12( Color correction effect

5.12.1 General

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

5.12.2 Syntax

<comglexType name="ColorCorrectionType">
<cqmplexContent>
<gxtension base="sedl:EffectBaseType">
choice minOccurs="0">
<element name="SpatioTemporalLocator" type="mpeg7:SpatioTemporallLocatorTypg"/>
<element name="SpatioTemporalMask" type="mped/:SpatioTemporalMaskType"/>
/choice>
attribute name="intensity-value" type="sedld:intensityValueType" use="optiohal"/>
attribute name="intensity-range" type="se€dl:intensityRangeType" use="optiopal"
fixedg"0 1"/>
</Jextension>
</gomplexContent>
</conplexType>

5.12.8 Binary representation syntax

Color|CorrectionType { Number of bits Mnemonic
EffertBaseType EffectBaseType
intepsityValueFlag 1 bslbf
intepsityRangeFlag 1 bslbf
regipnChoiceFlag 1 bslbf
if(rggionChoiceFlag) {

redionTypeChoice 1 bslbf
if(legionTyzpeChoice) {
SgatieTemporalLocator SpatioTemporalLocatorType
}
else {
SpatioTemporalMask SeeISO/IEC 10646[91|UTF-8
}
}
if(intensityValueFlag) {
intensity-value 32 fsbf
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb
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ColorCorrect

ionType {

Number of bits Mnemonic

}

}

5.12.4 Semantics

Semantics of the colorCorrectionType.

Name

Definition

ColorCorrectionType

Tool for describing a color correction effect.

intensityV

lueFlag

This field, which is only present in the binary representation, indicateg
presence of the intensity-value attribute. If it is 1, then the intehs1
value attribute is present, otherwise the intensity-value attribute
not present.

the
ty-
is

intensityR

ngeFlag

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

the
ty-
is

regionChoi

eFlag

This field, which is only present in the binary\répresentation, indicates
presence of the choice. If it is 1, then the choice is present, otherwise th
choice is not present.

the

regionType

hoice

This field, which is only present in thelbinary representation, speci-
fies the choice of the spatio-tempetalregion types. Ifit is 1, then the
SpatioTemporalLocator is présent, otherwise the SpatioTemporall
is present.

ask

intensity-—y

ralue

Describes the intensity of the color correction effect in terms of “on” apd

“off” with respect to 1(on)*and 0(off).

intensity-

range

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

SpatioTemp

rallocator

Describes the spatio-temporal localization of the moving region using
mpeg7:SpatioTemporallocatorType (optional), which indicates the
regions in avideo segment where the color correction effect is applied
mpeg7:SpatioTemporalLocatorType is defined in ISO/IEC 15938-5.

The

SpatioTemp

ralMask

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

[72)

5.12.5 Add

5.12.5.1 Ge

For the purp

neral

jitional validation rules

ose’of referencing the additional validation rules are numbered.

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

NOTE
implicitly.

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

5.12.6 Example

EXAMPLE

44

intensity-range has a fixed attribute and, thus, it cannotbe present explicitly as it is present

The following example shows a possible usage of the color correction effect applied to spatio-
temporal regions as depicted in Figure 5.
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Figure 5 — Color correction effect applied to spatio-temporal regions

:Effect xsi:type="sev:ColorCorrectionType" intepmsity-value="1" intensity-rpnge="0 1"
ion="28" si:pts="12000">
v:SpatioTemporalLocator>
mpeg7:FigureTrajectory type="rectangle">
<mpeg7:MediaTime>
<mpeg7:MediaTimePoint>T00:00:00</mpegl :MediaTimePoint>
<mpeg7:MediaDuration>PT28S</mpeg7¢MediaDuration>
</mpeg7:MediaTime>
<!-- Vertex 1 -->
<mpeg7:Vertex>
<mpeg7:KeyTimePoint>
<mpeg7:MediaTimePoint>®00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7:KeyTimePointy
<!-- x coordinate <>
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValuer type="startPoint">8</mpeg7:KeyValue>
<mpeg7:KeyMalue type="secondOrder" param="1.0">36</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<!-- vy cooxdinate -->
<mpeg7:&nterpolationFunctions>
<mpé&g+: KeyValue>14</mpeg7:KeyValue>
<mpeg7:KeyValue>28</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
</mpkg7:Vertex>
M 7- Vertex 2 -->

o] i
meegT— T

<mpeg7:KeyTimePoint>
<mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7:KeyTimePoint>
<!-- x coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue type="startPoint">24</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">51</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<!-- vy coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue>17</mpeg7:KeyValue>
<mpeg7:KeyValue>30</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
</mpeg7:Vertex>
<!-- Vertex 3 -->
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<mpeg7:Vertex>

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

</mpeg7:KeyTimePoint>

<!-- x coordinate -->

<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue type="startPoint">12</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">39</mpeg7:KeyValue>

</mpeg7:InterpolationFunctions>

<!-- vy coordinate -->

<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue>8</mpeg7:KeyValue>
mpeg’7 KeyValue>22</mpeg7 :KeyValue

</mpeg7:InterpolationFunctions>
</mpelg7:Vertex>
</mpeg’|:FigureTrajectory>
</sev:SpatioTemporalLocator>
</sedl:Effect>
5.13 Rigid|body motion effect
5.13.1 Gengral
This subclause specifies syntax and semantics of a rigid body motion effeet,
5.13.2 Synfax
<complexTy name="RigidBodyMotionType">
<complex(ontent>
<extensijon base="sedl:EffectBaseType">
<sequenfce>
<elemgnt name="MoveToward" type="sev:MoveTaoyardType" minOccurs="0"/>
<element name="TrajectorySamples" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<elemght name="Incline" type="sev:Incline¥Type" minOccurs="0"/>
<elemgnt name="Shake" type="sev:ShakeType" minOccurs="0"/>
<element name="Wave" type="sev:Wavelype" minOccurs="0"/>
<elemgnt name="Spin" type="sev:SpinType" minOccurs="0"/>
<elemght name="Turn" type="sev:TurAType" minOccurs="0"/>
<elemght name="Collide" type="8ev:CollideType" minOccurs="0"/>
</sequehnce>
</extenglion>
</complexfContent>
</complexType>
<complexTy name="MoveTowardType">
<attribu name="spged" type="float" use="optional"/>
<attribu name="a0celeration" type="float" use="optional"/>
<attribu name="dhrectionV" type="sev:MoveTowardAngleType" use="optional"
default="j0"/>
<attribu ndme="directionH" type="sev:MoveTowardAngleType" use="optional"
default="]0"¢/>,
<attribu name="distance-range" type="sedl:intensitvRangeType" use="optiongl"/>
<attribute name="distance" type="float" use="optional"/>
</complexType>
<complexType name="InclineType">
<attribute name="pitchSpeed" type="float" use="optional"/>
<attribute name="pitchAcceleration" type="float" use="optional"/>
<attribute name="rollSpeed" type="float" use="optional"/>
<attribute name="rollAcceleration" type="float" use="optional"/>
<attribute name="yawSpeed" type="float" use="optional"/>
<attribute name="yawAcceleration" type="float" use="optional"/>
<attribute name="pitch-range" type="sedl:intensityRangeType" use="optional"/>
<attribute name="roll-range" type="sedl:intensityRangeType" use="optional"/>
<attribute name="yaw-range" type="sedl:intensityRangeType" use="optional"/>
<attribute name="pitch" type="sev:InclineAngleType" use="optional" default="0"/>
<attribute name="roll" type="sev:InclineAngleType" use="optional" default="0"/>
<attribute name="yaw" type="sev:InclineAngleType" use="optional” default="0"/>
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<complexType
<attribute
<attribute
<attribute
<attribute
<attribute

</complexType

<complexType
<attribute
<attribute
<attribute
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>

name="ShakeType">

name="direction" type="mpeg7:termReferenceType" use="optional"/>
name="count" type="float" use="optional"/>

name="distance-range" type="sedl:intensityRangeType" use="optional"/>
name="distance" type="float" use="optional"/>

name="interval" type="positivelnteger" use="optional"/>

>

name="WaveType">

name="direction" type="mpeg7:termReferenceType" use="optional"/>
name="startDirection" type="mpeg7:termReferenceType" use="optional"/>
name="count" tvpe="float" use="optional"

<afftribute

<afitribute

<afftribute
</conplexType

<compglexType
<afitribute
<afitribute
<afitribute

</conplexType

<comglexType
<afitribute
<afftribute
<afitribute

</conplexType

<compglexType
<afitribute

name="distance-range" type="sedl:intensityRangeType" use="optionall|/>
name="distance" type="float" use="optional"/>
name="interval" type="positivelnteger" use="optional"/>
>

name="SpinType">

name="direction" type="mpeg7:termReferenceType" use="&ptional"/>
name="count" type="float" use="optional"/>

name="interval" type="positivelInteger" use="optionalX/>

>

name="TurnType">

name="direction" type="sev:TurnAngleType" @Gse="optional"/>
name="speed" type="float" use="optional"/&

name="distance" type="float" use="optionai"/>

>

name="CollideType">
name="directionH" type="sev:MovéTowardAngleType" use="optional"

default="0"/>
<afftribute name="directionV" type="sev:MgveTowardAngleType" use="optional"
deffault="0"/>
<afjtribute name="speed" type="float" use="optional"/>
</conplexType>
<simgleType name="TurnAngleType'
<rdgstriction base="integer">
<finInclusive value="-180M} />
<gaxInclusive value="180W/>
</festriction>
</sinpleType>
<simgleType name="ZnclineAngleType">

<rgstriction base="integer">
<finInclusiwelvalue="-359"/>
<gaxInclusiwe value="359"/>
</festricgtion>

</sinpleType>

<simg

IeTlype name="MoveTowardAngleType">

<r

e k) [T I, 1
CrrcCcrolir oaST— rIirccecgcer

<minInclusive value="0"/>
<maxInclusive value="359"/>
</restriction>

</simpleType>

5.13.3 Binary representation syntax

RigidBodyMotionEffect { Number of bits Mnemonic
EffectBaseType EffectBaseType
MoveTowardFlag 1 bslbf
TrajectorySamplesFlag 1 bslbf
InclineFlag 1 bslbf
ShakeFlag 1 bslbf
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RigidBodyMotionEffect { Number of bits Mnemonic
WaveFlag 1 bslbf
SpinFlag 1 bslbf
TurnFlag 1 bslbf
CollideFlag 1 bslbf
if(MoveTowardFlag) {
MoveToward MoveTowardType
}
if(TrajectorySamplesFlag) {
numberOf§amples 16 uimsbf k@
nbOfPositipnAndOrientation 3 uimsbf nQ\
for(k=0;k<[ numberOfSamples * 03 Y
4
nbOfPositfionAndOrientation);k++) { A(\Q.)
tarajectorlySampleArray [k] 32 fsfb A()j\)v
! c, Y
) &~
if(InclineFl4g) { ’_O\\
Incline <}@ineType
} o
if(ShakeFlag) { o)
Shake \\({ - ShakeType
} >
if(WaveFlag) { ;\(\Q)
Wave Q\'\ WaveType
) @
if(SpinFlag)|{ «O
Spin f,\]t\ SpinType
} Y
if(TurnFlag) { A ,V
Turn (\S\ TurnType
} O~
if(CollideFldg) { NN
Collide \Ov CollideType
! s
} R
MoveTowardType { Number of bits Mnemonic
speedFlag 1 bslbf
accelerationFlag 1 bslbf
directionVFlag 1 bslbf
directionHFlag 1 bslbf
distanceFlag 1 bslbf
distanceRangeFlag 1 bslbf
if(speedFlag) {
speed 32 fsfb
}
48 © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=1fc04f05f707fd360e1a6fe94ee57f1e

ISO/IEC 23005-3:2019(E)

MoveTowardType { Number of bits Mnemonic
if(accelerationFlag) {
acceleration 32 fsfb
}
if(directionVFlag) {
directionV 9 uimsbf
}
if(directionHFlag) {
directionH 9 uimsbf
) 9
if(distanceFlag) { nQ\
disfance 32 fsfb OS«V
} el
if(distanceRangeFlag) { ‘(;\QV
distance-range 32%2 f§£b( vV
) R
} O
N2
IncligeType { Number of b@ Mnemonic
pitchSpeedFlag 1 (\Y bslbf
pitchAccelerationFlag 1 \QV bslbf
roll§peedFlag lg‘Q\\ bslbf
rollfccelerationFlag 0 ) bslbf
yaw|SpeedFlag 1 bslbf
yawfAccelerationFlag 1 bslbf
pitchRangeFlag 1 bslbf
yawRangeFlag 1 bslbf
rollRangeFlag ,.‘\\ 1 bslbf
pitchFlag Lt V 1 bslbf
rollflag N 1 bslbf
yawflag > 1 bslbf
if(pjtchSpeedFlag)
pit¢hSpeed ('\Y“ 32 fsfb
bl
if(p‘tg(A)L’elerationFlag) {
pittirAcceteration 32 fstb
}
if(rollSpeedFlag) {
rollSpeed 32 fsfb
}
if(rollAccelerationFlag) {
rollAcceleration 32 fsfb
}
if(yawSpeedFlag) {
yawSpeed 32 fsfb
}
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InclineType { Number of bits Mnemonic
if(yawAccelerationFlag) {
yawAcceleration 32 fsfb
}
if(pitchRangeFlag) {
pitch-range 32*2 fsfb
}
if(rollRangeFlag) {
roll-range 32*2 fsfb
} )
if(yawRanggFlag) { nQ\
yaw-range 32*2 fsfb O) v
} &
if(pitchFlag) { o\
pitch 10 bsbf 'L~
) &
if(rollFlag) o)
roll 10 bi@?
} s
if(yawFlag){ oY
yaw 10 <7 |bsibf
} x‘\?\
} {\\Q)
o\
ShakeType { :\@hber of bits Mnemonic
directionFldg X (\ﬂ 1 bslbf
countFlag ~ bslbf
distanceRangeFlag ,.‘\\ i 1 bslbf
distanceFlag Lt V 1 bslbf
intervalFlag ,.\$\ 1 bslbf
if(directionFlag) { (')\J
direction RN 3 bslbf
} i\
if(countFlag) { ,.%V
count \Q}) 32 fsfb
} —
if(distanceRangeFlag) {
distance-range 32%2
}
if(distanceFlag) {
distance 32 fsfb
}
if(intervalFlag) {
interval 32 uimsbf
}
}
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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) {

direction 2 bslbf
} )
if(stprtDirectionFlag) { nQ\
stajrtDirection 2 bslbf 2 v
} el
if(cquntFlag) { (;\QV
coynt 32 f;f.b( vV
) R%x
if(distanceRangeFlag) { N
distance-range 32%*2 ) \(O' fsfb
} 2 6\
if(distanceFlag) { (\Y
diskance 32 ‘\Q 7 fsfb
} g})\\
if(intervalFlag) { %
intgrval \\\) 32 uimsbf
} K
) We)
\|~\

SpinType { ,.\\kf Number of bits Mnemonic
directionFlag N V 1 bslbf
countFlag r\@ 1 bslbf
intefvalFlag (')\J 1 bslbf
if[dimectionFlagl@’

dirpction (\%“ 3 bslbf
I
if(ca u\@:fg) { _ .
courrc DZ TSTD
}
if(intervalFlag) {
interval 32 uimsbf
}

}

TurnType { Number of bits Mnemonic
directionFlag 1 bslbf
speedFlag 1 bslbf
if(directionFlag) {
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TurnType { Number of bits Mnemonic
direction 9 simsbf
}
if(speedFlag) {
speed 32 fsfb
}
if(distanceFlag) {
Distance 32 fsfb
}
) 1D
A
CollideType Number of bits Mnemonic (239 v
speedFlag 1 bslbf (\Qj
directionHHlag 1 bslbf O\Q\J
directionVF|ag 1 bslbf (]/J
if(directionHFlag) { \Qy
direction 9 uir(rsiy\f\v
) N
if(directionYFlag) { L OF
direction 9 (\(( uimsbf
) XY
if(speedFlag) { g\}\\
Speed 32 @& K fsfb
} O
} 1S
Sy
5.13.4 Semiantics \O
O
Semantics of the RigidBodyMotionT}@j\.\
Name S §)efinition
RigidBodyMptionType ,\-) Tool for describing a rigid body motion effect.
MoveTowardflag @'v This field, which is only present in the binary representation, indicateg the
Q~ presence of the MoveToward element. If it is 1, then the MoveToward elg-
\O ment is present, otherwise the MoveToward element is not present.
MoveTorwar C)v This pattern covers thre_e dimensior}al movement of 6DoF, which mearls
\Q/ SEa,r.l%miEph%,lffjrtplofawnhom rotation (see Figure 6). The type is

A

Figure 6 — MoveToward pattern
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Name

Definition

TrajectorySamplesFlag

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

TrajectorySamples

This pattern describes a set of position and orientation samples that the
rigid body will follow (see Figure 7). The trajectory sample data is com-
prised with m by 6 matrix, where 6 columns contain three positions (Px,
Py, Pz in millimetres) and three orientations (0Ox, Oy, Oz in degrees) and
where m rows indicates the number of samples. The sampling rate shall be
calculated by m/duration.

suEmy
o* "rag,

Figure 7—\PrajectorySamples pattern

numbprOfSamples

Describes the number of trajectory sample data.

nbOfPositionAndOrientation

Describes the number of position and orientation for trajectory sample
data (usually 6).

tarafjectorySampleArray

Describes numdérOfSamples by nbOfPositionAndOrientatifn matrix of
the trajecterySamples.

InclfineFlag This field,; which is only present in the binary representation, indicates
the presence of the Incline element. Ifitis 1, then the Inclink elementis
present, otherwise the Incline elementis not present.

Inclfine 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. Figure 8 shows the rotation pattern for eagdh axe whe-
nere P denotes pitch, Yw denotes yaw, and R denotes roll.

Y A
u R
Yw I’ 7
s
N
Figure 8 — Incline pattern

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

Shake

This pattern is a continuous motion moving from one side to opposite
side repeatedly (see Figure 9). This is an abstracted motion pattern which
can be alternatively expressed by repetition of Move pattern. The type is
sev:ShakeType.
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Name

Definition

Figure 9 — Shake pattern

WaveFlag

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

Wave

This pattern is a continuous motion from side-up to side-down like thg sur-
face of water. (see Figure 10) This is an abstracted motion pattegn\whifh
can be alternatively expressed by repetition of rolling or pitchingof Infline
pattern. The type is sev:WaveType.

Figure’10 — Wave pattern

SpinFlag

This field, which is only present in the binary representation, indicateg the
presence of the spin element. If itis 1, then the Spin element is present,
otherwise the spin element is not present.

Spin

This pattern is a continuous turning based on a central point inside with-
out change the place (see Figure 11). This is an abstracted motion pattgern
which can be-alternatively expressed by repetition of yawing of Incling
pattern. Thetype is sev:SpinType.

Figure 11 — Spin pattern

TurnFlag

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

PIESEICE Of e Turn etement. It it15 1, them the Turn element 15 present,
otherwise the Turn elementis not present.

Turn

This pattern is a motion of moving towards some direction (see Figure 12).
This is an abstracted motion pattern which can be alternatively expressed
by repetition of Move and Incline pattern. The type is sev: TurnType.
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N

Figure 12 — Turn pattern |

Coll

i deFlag

This field, which is only present in the binary repres ‘t;}fion, i
the presence of the Col1ide element. Ifitis 1, then.the col1id
present, otherwise the Col1ide element is not ent.

hdicates
E element is

Coll

i de

This pattern is a motion of moving object c?hg?g\e)s against some
Figure 13). This is an abstracted motion pattérn which can be
tively expressed by repetition of Moveé)lncline pattern. Thg
o

N

sev:CollideType.

thing (see
hlterna-
typeis

N
) Figure 13 — Collide pattern
. N
Semantics of the MoveTorwardType. $
.\Q)
Namg Defj{fﬁion
speeflFlag ﬁ%’field, which is only present in the binary representation, ipdicates the
\( esence of the speed attribute. If itis 1, then the speed attribjite is pres-
C' )\ ent, otherwise the speed attribute is not present
speef \' . Describes the moving speed in terms of centimetre per second
accellerationFlag CD\ This field, which is only present in the binary representation, indicates the
() presence of the acceleration attribute. Ifitis 1, then the accgleration
\\~ attribute is present, otherwise the acceleration attribute is hot present
. N . . .
acce lerathp\Q‘ Describes the acceleration in terms of centimetre per square s¢cond.
dire StiOﬂ@ﬂ’q This field, which is only present in the binary representation, indicates the
C) presence of the directionH attribute. If itis 1, then the directionH attrib-
N\ ute is present, otherwise the directionH attribute is not pres¢nt
directionH Describes the horizontal direction of moving in terms of angle (see Figure

14). The type is sev:MoveTowardAngleType. The angle starts

directionH= 0

directionH= 90 directionH= 270

front-center of the rigid body and increases with counter-clockwise (CCW).

Figure 14 — Horizontal direction model for MoveToward pattern

from the
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Name Definition

directionVFlag This field, which is only present in the binary representation, indicates the
presence of the directionv attribute. If itis 1, then the directionV attrib-
ute is present, otherwise the directionV attribute is not present

directionV

Describes the vertical direction of moving in terms of angle (see Figure 15).
The type is sev:MoveTowardAngleType. The angle starts from the front-
center of rigid body and increases with CCW.

directionV = 270

r
directionV = 0 e«— — directionV = 180

Figure 15 — Vertical direction model forMMoveToward pattern

distanceFlag

This field, which is only present in the binary\répresentation, indicateg the
presence of the distance attribute. If it is @, then the distance attribyte is
present, otherwise the distance attribute)is not present.

distance

Describes the distance between the origin and destination in terms of
centimetre.

distanceRapgeFlag

This field, which is only present\in the binary representation, indicateg the
presence of the distance-xarige attribute. If it is 1, then the distancg-
range attribute is present, otherwise the di stance-range attribute i$ not
present.

distance-range

Describes the range*of the distance value.
EXAMPLE [-1007 100].

Semantics of the InclineType.

Name

Definition

pitchSpeedflag

Thisfield, which is only present in the binary representation, indicates
the presence of the pitchsSpeed attribute. Ifitis 1, then the pitchSpeed
attribute is present, otherwise the pitchSpeed attribute is not present.

pitchSpeed

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

pitchAccel¢rationFlag

This field, which is only present in the binary representation, indi-
cates the presence of the pitchAcceleration attribute. Ifitis 1,
then the pitchAcceleration attribute is present, otherwise the
pitchAcceleration attribute is not present.

pitchAccel¢rawion

Describes the acceleration based on X-axis in terms of degree per squajre

second.

rollSpeedFlag This field, which is only present in the binary representation, indicates the
presence of the rol1Speed attribute. Ifitis 1, then the rol1sSpeed attrib-
ute is present, otherwise the rol1speed attribute is not present.

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

rollAccelerationFlag

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

the presence of the rol1Acceleration attribute. Ifitis 1, then the
rollAcceleration attribute is present, otherwise the rol1Acceleration
attribute is not present.

rollAcceleration

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

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. Ifitis 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

1
STLUITU.

pitchRangeFlag

This field, which is only present in the binary representation;ipdicates the
presence of the pitch-range attribute. Ifitis 1, then thepitdh-range
attribute is present, otherwise the pitch-range attribute is npt present.

pitch-range

Describes the range of the pitch value.

EXAMPLE [-100, 100].

pitchFlag

This field, which is only present in the binaryrepresentation, ihdicates the
presence of the pitchSpeed attribute. Ifiitis 1, then the pitchppeed attrib-
ute is present, otherwise the pitchSpeed attribute is not present.

pitch

Describes the rotation based on X-axis in terms of angle. Positiye value
means the rotation angle in the‘direction of pitch arrow, wher¢ p denotes
pitchin Figure 16.

YI\

( ) Roll

Yaw

Pitch

x U
Figure 16 — Direction model for Incline pattern

NOTE The pitch angle is increased with counter-clockwise.

rollRangeFlag

This field, which is only present in the binary representation, indicates
the presence of the rol1-range attribute. Ifitis 1, then the rq11-range
attribute is present, otherwise the ro11-range attribute is nof present.

rollfrange

Describes the range of the roll value.

EXAMPLE [-100, 100].

rollfFlag

This field, which is only present in the binary representation, indicates the
presence of the ro11 attribute. If it is 1, then the ro11 attributg is present,

otherwise the rol11 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 (R) as depicted in Figure 16.

NOTE The roll angle is increased with counter-clockwise.

yawRangeFlag

This field, which is only present in the binary representation, indicates the
presence of the yaw-range attribute. If itis 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].

vawFlag

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

Describes the rotation based on Y-axis in terms of angle. Positive value means
the rotation angle in the direction of yaw arrow (Yw) as depicted in Figure 16.

NOTE The yaw angle is increased with counter-clockwise.
Semantics of the shakeType.
Name Definition
directionFlag This field, which is only present in the binary representation, indicates the
presence of the direction attribute. If itis 1, then the direction attribute
ispresentotherwisetheotre—tsorattribite is ot present
direction Describes the direction of the shake motion (see Figure 17). A CS that llnay
be used for this purpose is the ShakeDirectionCS defined in ISQ/IEC 23005-
6:2019, Annex A.
Heave
Sway
N
Figure 17— Direction model for Shake pattern
countFlag This field, which i§enly present in the binary representation, indicateg the
presence of the.gdunt attribute. If it is 1, then the count attribute is prjes-
ent, otherwisethe count attribute is not present.
count Describes the times to shake during the duration time.
distanceRapgeFlag Thisfield, which is only present in the binary representation, indicateg the
presence of the distance-range attribute. If it is 1, then the distancg-
range attribute is present, otherwise the distance-range attribute i$ not
present.
distance-rqnge Describes the range of the distance value.
EXAMPLE [-100, 100].
distanceFlag This field, which is only present in the binary representation, indicateg the
presence of the distance attribute. Ifitis 1, then the distance attribyte is
present, otherwise the distance attribute is not present.
distance Describes the distance between the two ends of the shaking motion in
terms of centimetre (see Figure 18).
> k.
) -
Figure 18 — Distance for shaking motion
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Name Definition

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

interval Describes a break time in the intervals of shake motions according to the

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

NOTE The interval is illustrated in Figure 19.
EEEEEN EEEEENE
shake | intervall shake | Cinterval shake

Figure 19 — Illustration,of interval

Semantics of the waveType.

Namg

Definition

direfptionFlag

This field, which is only present in the binary representation, ihdicates the
presence of the directiduprattribute. Ifitis 1, then the directlon attribute
is present, otherwise thie direction attribute is not present.

direfption

Describes the direction of the wave motion (see Figure 20). A (S that
may be used for this'purpose is the waveDirectioncCs defined|in ISO/
[EC 23005-6:2019, Annex A.

direction = frontrear direction = leftright

Figure 20 — Direction for waving motion

stargDirectionFlag

This field, which is only present in the binary representation, ipdi-

cates the presence of the startDirection attribute. Ifitis 1, then the
startDirection attribute is present, otherwise the startDigection
attribute is not present.

starfDipection

Describes whether it starts towards up direction or down direjc-
tion (see Figure 21). A CS that may be used for this purpose is the
HaveStartDirectionCs defined in IQO/IF‘(‘ 23005-6:2019 Anhex A.

\ AW,

startDirection = down startDirection = up

Figure 21 — Start direction for waving motion

countFlag

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

count

Describes the times to wave 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 itis 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. Ifitis 1, then the distance attribute is
present, otherwise the distance attribute is not present.

distance

Describes the distance between the top and the bottom of the waveamotion
in centimetre (see Figure 22).

distance

Figure 22 — Distance for-waving motion

intervalFlgg

This field, which is only present in thébihary representation, indicateg the
presence of the interval attribute. Ifitis 1, then the interval attribyte is
present, otherwise the intervadattribute is not present.

interval Describes a break time in the‘intervals of wave motions according to the
time scheme used. The timeéscheme used shall be identified by means pf
the si:absTimeScheme and si:timeScale attributes respectively.
60
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Name Definition
directionFlag This field, which is only present in the binary representation, indicates the
presence of the direction attribute. Ifitis 1, then the direction attribute
is present, otherwise the direction attribute is not present.
direction Describes the turning direction in terms of angle (see Figure 23). The type
is sev:TurnAngleType.
direction = 90 direction =-90
v
Figure 23 — Direction for turn pattern
speefiflag This field, which is only present in theé\bihary representation, ipdicates the
presence of the speed attribute. Ifit is 1, then the speed attribjite is pres-
ent, otherwise the speed attributé is not present.
speef Describes the turning speed in'degree per second.
distpnceflag This field, which is only present in the binary representation, indicates the
presence of the distafice’attribute. If it is 1, then the distanc¢ attribute is
present, otherwisethe'distance attribute is not present.
Distphnce Describes the distance between the origin and destination in terms of

centimetre.

Semantics of the spinType.

Nameg

Definition

dire

ctionFlag

This field, which is only present in the binary representation, i
presence of the direction attribute. Ifitis 1, then the direct
is present, otherwise the direction attribute is not present.

hdicates the
i on attribute

dire

Ction

Describes the direction of the spinning based on the 3 axes. A
may be used for this purpose is the spinDirectionCs defined
IEC 23005-6:2019, Annex A.

NOTE 1 Forward-spin based on x axis (which is “xf” in the classifi

'S that
in ISO/

ration

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

countFlag

This field, which is only present in the binary representation, ihdicates the
ot attribhuto Ifitic 1 thon tho et attrih teis pres_
et atbribute itis L thenth == atlrib

prnconf‘n r\f thn

ent, otherwise the count attribute is not present.

count

Describes the times to spin during the duration time.

intervalFlag

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

interval

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

Name Definition

directionH Describes the horizontal direction of receiving impact in terms of angle
(see Figure 24). The type is sev:MoveTowardAngleType. The angle starts
from the front-center of the rigid body and increases with CCW.

directionH = 0O

directionH = 90 directionH+*=270

Vv
O
directionH = 1@
~O

PN

Figure 24 — Horizontal direction model for collide pattern

directionH¥lag This field, which is only present i the binary representation, indicates
the presence of the directionfattribute. If it is 1, then the directionH
attribute is present, otherwise(the directionH attribute is not present.

directionV Describes the vertical direction of receiving impact in terms of angle ($ee
Figure 25). The type issev: TowardAngleType. The angle starts from the
front-center of rigidbody and increases with CCW.

directionV = 270

e— directionV = 180

directionV =

directionV = 90

Figure 25 — Vertical direction model for collide pattern

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

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 attribute is pres-
ent, otherwise the speed attribute is not present.

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

5.13.5 Example

EXAMPLE 1 This example shows the description of a movetoward effect with the following semantics.
The distance to the target position is 6 cm, and the direction is 30° in the vertical angle and 50°in the
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horizontal angle. The moving speed is 3 cm per second and the duration is 2 s. The rigid body starts to
move towards target position at si:pts="0" and stays at the target position until the duration time..

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

speed="3" />

</sedl:Effect>
It is possible to describe acceleration instead of speed.

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

acceleration="3" />

</sedl:Effect>

Itis 4
body
time,

starts to movetoward at si:pts="0" and should reach at the target position within
which implies that the speed is decided by the duration and the distance. According

exampple, the implied speed is 3 cm/s.

<sed]
<sd
</sed

:Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pgs="0">
v:MoveToward directionV="30" directionH="50" distance="6"/¥
1l:Effect>

EXANPLE 2 This example shows the description of an incline effectwith the following se

targe
start

<sed]
<s4
</sed

[tisp
<sed]

<sd
</sed

Itis 3
body

:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
v:Incline pitch="30" pitchSpeed="3.0"/>
l:Effect>

ossible to describe acceleration instead of speed.

:Effect xsi:type="sev:RigidBodyMotienType" duration="5" si:pts="0">

that ghe speed is decided by the\duration and the angle.

<sed]
<sd
</sed

:Effect xsi:type=isev:RigidBodyMotionType" duration="5" si:pts="0">

EXA
movi

dura

<sed

g directiofnris sway which means moving left and right repeatedly. The end-to-en

ion time.

:DéscriptionMetadata>

Iso possible to describe without speed or acceleration. In this case the semanticsus-that the rigid

the duration
to the below

mantics. The

t pitch angle is 30°. The rotation speed is 10° per second-and the duration is 5 s. THe rigid body
5 to rotate towards target angle at si:pts="0" and stays at the target angle until the dujration time.

v:Incline pitch="30" pitchAccelexation="3.0"/>
l:Effect>
Iso possible to describe withaut)speed or acceleration. In this case the semantics is that the rigid

starts to incline at si:pts="0"/and should finish this motion during the duration time, which implies

v:Incline pitch=%30"/>
l:Effect>
PLE 3 Thissexample shows the description of a shake effect with the following seimantics. The

l distance is

and the-duration is 5 s. The rigid body starts to shake at si:pts="0" and shake 5 tithes until the

<sedl:ClassificationSchemeAlias alias="SHAKE"

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

</sedl:DescriptionMetadata>

<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Shake direction=":SHAKE:sway" distance="10" count="5"/>

</sedl:Effect>

EXAMPLE 4 This example shows the description of a wave effect with the following semantics. The
wave direction is left-right and the distance is 10 cm, and the duration is 5 s. The rigid body starts to

wave

with the left side up at si:pts="0" and wave 5 times until the duration time.

<sedl:DescriptionMetadata>
<sedl:ClassificationSchemeAlias alias="WAVE"

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

<sedl:ClassificationSchemeAlias alias="WAVESTR"

href="urn:mpeg:mpeg-v:01-SI-WaveStartDirectionCS-NS"/>
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</sedl:Desc
<sedl:Effec
<sev:Wave
sta
</sedl:Effe

005-3:2019(E)

riptionMetadata>

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

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

ct>

EXAMPLE 5 This example shows the description of a turn effect with the following semantics. The turn
direction is 30° and the turning speed is 6° per second and distance is 5 cm. 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.

<sedl:Effec
<sev:Turn

t xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
direction="30" speed="6" distance="5"/>

</sedl:Effd

It is also poq
turn in ther

<sedl:Effed
<sev:Turn
</sedl:Effdg

EXAMPLE 6
spinning dir
the duration|

<sedl:Descr]
<sedl:Cldg
href="|
</sedl:Desd
<sedl:Effed
<sev:Spin

ct>

sible to describe without speed. In this case the semantics is that the rigid body)sta
ght direction at si:pts="0" and should finish this motion during the duration-tinte.

t xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
direction="90" distance="5"/>
ct>

This example shows the description of a spin effect with the, fellowing semantics
bction is “xf” which means forward spin based on x-axis. The.spifining count is 5 time

Ir'ts to

. The
s and

is 6 s which means the rigid body starts to spin at si:pts=/0"-and repeats 5 times for ¢ s.

iptionMetadata>

ssificationSchemeAlias alias="SPIN"

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

riptionMetadata>

t xsi:type="sev:RigidBodyMotionType" duration="6" si:pts="0">
direction=":SPIN:xf" count="5"/>

</sedl:Effect>
EXAMPLE 7[This example shows the description of a collide effect with the following semanticq. The
rigid body re¢ceives the colliding impact from tlie horizontal angle 90° and vertical angle 30° with the
speed 220 cin per second.
<sedl:Effedt xsi:type="sev:RigidBodyMotionType" si:pts="0">

<sev:Colllide directionH="90" dirégtionv="30" speed="220"/>
</sedl:Effect>
5.14 Passiye kinesthetic motion effect
5.14.1 Gengral
This subclause specifies syntax and semantics of a passive kinesthetic motion effect.
5.14.2 Synfax
<complexTy Tame—PassIvekTes tiret Mot ToT pe

<complexContent>

<extension base="sev:RigidBodyMotionType">
<attribute name="updateRate" type="positiveInteger" use="required"/>
</extension>

</complexContent>
</complexType>
5.14.3 Binary representation syntax
PassiveKinestheticMotioin { Number of bits Mnemonic

RigidBodyMotionType RigidBodyMotionType

updateRate 16 uimsbf

}
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Semantics of the PassiveKinestheticMotionType.
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Name Definition

PassiveKinestheticMotionType

and three orientations.

Tool for describing a passive kinesthetic motion effect. This type defines a
passive kinesthetic motion mode. In this mode, a user holds the kinesthetic
device softly and the kinesthetic device guides the user’s hand according
to the recorded motion trajectories that are specified by three positions

TrajectorySamples

Tool for describing a passive kinesthetic interaction. The passive kines-

tain three positions (Px, Py, Pz in millimetres) and three oxie
Oy, Oz in degrees) and where m rows contain timescale data pd
six data are updated with the same m timeScale.

thetic motion data 1s comprised with m by 6 matrix, where 6 olumns con-

ations (0x,
ints. These

updafeRate Describes a number of data update times per secand.

EXAMPLE The value 20 means that the kinesthetic device wi
20 different positions and orientations foreach second.

I move to

5.14.

5.14

Fort

5.14

5 Additional validation rules

5.1 General

lne purpose of referencing the additional validation rules are numbered.

pH.2 A number of Trajectorysamples shall be in multiples of 6 since 6 samples i

positjons and three orientations at each period Thevefore number of rows is fixed to 6.

5.14
upda

5.14

This
The

5.3 A number of TrajectorySamples at'an update period shall not exceed the durati
feRate attribute should be set.

6 Example

pxample shows the description of a passive kinesthetic motion effect with the followin
kinesthetic device moves to new positions and orientations according to the time§

positjon and orientation.data are given and updateRate is 3, then the kinesthetic device §

hand

data

<sed
si:p
<s

</
</se

hre provided. Nate that the passive kinesthetic motion effect is activated at si:pts="5"

1:Effect £si“type="sev:PassiveKinestheticMotionType" updateRate="3"
gs="5">

gv:TrajectorySamples mpeg7:dim="3 6">

15,0 )20 10 30 10 20 11 50 30 10 O

hclude three

on therefore

g semantics.
amples. If 3
ruides user’s

to three differerit positions and orientations for 1 s since 3 samples for position and orientation

O0{¥0 10 10 0 15

laal £ fal h|
S o (SASEoaSic s SEaS S

dl:Effect>

5.15 Passive kinesthetic force effect

5.15
This

5.15

.1 General

subclause specifies syntax and semantics of a passive kinesthetic force effect.

.2 Syntax

<complexType name="PassiveKinestheticForceType">

<c
<

omplexContent>

extension base="sedl:EffectBaseType">

<sequence>

<element name="PassiveKinestheticForce" type="mpeg7:FloatMatrixType"/>
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</sequence>

<attribute name="updateRate" type="positivelnteger" use="required"/>

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

5.15.3 Binary representation syntax

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

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

5.15.4 Semlantics

Semantics of the PassiveKinestheticMotionType.

Name

Definition

PassiveKing¢stheticForceType

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

defines a passive kinesthetic-force/torque mode. In this mode, a user holds

the kinesthetic device softly and the kinesthetic device guides the use|
hand according to the¥ecorded force/toque histories.

r's

PassiveKing¢stheticForce

Describes a passive Kinesthetic force/torque sensation. The passive k
esthetic force/torque data are comprised with a m by 6 matrix, where
columns contain three forces (Fx, Fy, Fz in Newton) and three torques
Ty, Tz in Newton-millimetre) for force/torque trajectories. These six d
are updated with the updateRate.

n-

6
(T&
ata

SizeOfForc¢Row

Describes a row size of force

SizeOfForc¢Column

Describes a column size of force (Usually 6)

force

Describes a m by 6 matrix, where 6 columns contain three forces (Fx,
Fz in Newton) and three torques (Tx, Ty, Tz in Newton-millimetre) for
force/torque trajectories. m represents the number of position sample

E'Y,

updateRate

Describes a number of data update times per second.

5.15.5 Addjtionalwalidation rules

5.15.5.1 General

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

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

5.15.5.3 passiveKinestheticForce effect element shall have updaterate attribute in parent element,
on the other hand duration attribute shall not be described.

5.15.5.4 passiveKinestheticForce effect element shall not be described with activekinesthetic effect

at the same time.
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5.15.6 Examples

This example shows the description of a passive kinesthetic force effect with the following semantics.
The kinesthetic device produces new forces and torques according to the update rate. If 3 forces and
torques data are given and updateRate is 3, then the kinesthetic device produces forces and torques
for 1 s since 3 samples for position and orientation data are provided. Note that the passive kinesthetic

force

<sedl:Effect xsi:type="sev:PassiveKinestheticForceType" updateRate="3" si:pts="2">

effect is activated at si:pts="2".

<sev:PassiveKinestheticForce mpeg7:dim="3 6">

3 000 30
0 032 00

—

</
</sed

5.16

5.16.
This

5.16.

<comy
<c(
<{

<
</d
</cor

<comy
<af
<af
<af
<af
<af
<af
</con

5.16.

U UJUlUJ
ev:PassiveKinestheticForce>
l:Effect>

Active kinesthetic effect

1 General

fubclause specifies syntax and semantics of an active kinesthetic effect.

2 Syntax

lexType name="ActiveKinestheticType">

mplexContent>

xtension base="sedl:EffectBaseType">

sequence>

<element name="ActiveKinesthetic" type="s&y:ActiveKinestheticForceType"/>
/sequence>

extension>

omplexContent>

plexType>

lexType name="ActiveKinesthetigborceType">

tribute name="fx" type="float" \use="optional"/>
tribute name="fy" type="float!' use="optional"/>
tribute name="fz" type="float" use="optional"/>

tribute name="tx" type=/Mloat" use="optional"/>
tribute name="ty" type=Vfloat" use="optional"/>
tribute name="tz" type="float" use="optional"/>

plexType>

3 Binary representation syntax

Activ

eKinesthetic{ Number of bits Mnemonic

Effe

ctBaseType EffectBaseType

txFl

hg bslbf

tyFl

hg bslbf

tzFlag

bslbf

fxFlag

bslbf

fyFlag

bslbf

fzFlag

[N [N U U | U

bslbf

if(txFlag) {

tx

32 fsfb

}

if(tyFlag) {

ty

32 fsfb

}

if(tzFlag) {
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ActiveKinesthetic { Number of bits Mnemonic
tz 32 fsfb
}
if(fxFlag) {
fx 32 fsfb
}
if(fyFlag) {
fy 32 fsfb
}
if(fzFlag) {
fz 32 fsfb
}
}

5.16.4 Semlantics

Semantics of the ActiveKinestheticType.

Name Definition

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

ActiveKinegthetic Describes an active kinesthetic interaction.

ActiveKinegtheticForceType |Tool for describing three forces (fx, fy, fz)and torques (tx, ty, tz) for dach
axis in an active kinesthetic mode. Force is represented in the unit of N ([New-
ton) and torque is represented in the unit of Nmm (Newton-millimetre).

txFlag This field, whiclhis'only present in the binary representation, indicates
the presence of the tx attribute. If itis 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, indicates
thepresence 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 is 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 itis 1, then the £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 itis 1, then the £y attribute is present,
Otherwise the fy attribute 1s not present.

fzFlag This field, which is only present in the binary representation, indicates
the presence of the fz attribute. If itis 1, then the £z attribute is present,
otherwise the £z attribute is not present.

Tx Torque for x-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm (Newton-millimetre).

Ty Torque for y-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm (Newton-millimetre).

Tz Torque for z-axis in an active kinesthetic mode. Torque is represented in
the unit of Nmm (Newton-millimetre).

Fx Force for x-axis in an active kinesthetic mode. Force is represented in the
unit of N (Newton).
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