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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
electrotechnical standardization

The profcedures used to develop this document and those intended for its further maintenance-atje
describgd in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed)fet t
different types of ISO documents should be noted. This document was drafted in accordancewith t
editoria] rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

=

Attention is drawn to the possibility that some of the elements of this document may be the subject
patent rfghts. ISO shall not be held responsible for identifying any or all such patenttights. Details
any patént rights identified during the development of the document will be in‘the General and/or o
the ISO list of patent declarations received (see www.iso.org/patents).

- .

—

Any tradle name used in this document is information given for the conyvenience of users and does na
constitute an endorsement.

For an explanation on the voluntary nature of standards, the dmeaning of ISO specific terms and
expressjons related to conformity assessment, as well as information about ISO's adherence to t

World Trade Organization (WTO) principles in the Technical Batriers to Trade (TBT) see the followi:E
URL: wWw.iso.org/iso/foreword.html.

This dofument was prepared by Joint Technical Commiittee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This foyrth edition cancels and replaces the.third edition (ISO/IEC 23005-3:2016), which has beep
technicqlly revised. The main changes compated to the previous edition are as follows:

— Addjition of the arrayed light effect.
Alist of pll parts in the ISO/IEC 23005 series can be found on the ISO website.

=

Any feedback or questions on this’"document should be directed to the user’s national standards body.
completk listing of these bodies can be found at www.iso.org/members.html.
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Introduction

019(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 audi
content. MPEG-V specifies data formats for sensors, actuators, virtual objects, and audio-visual

=0 <

ow the adaptation is carried out but only specifies the interfaces.
[Jata for sensors are sensor capabilities, sensed data, and sensor adaptation preferences.

Data for actuators are sensory device capabilities, sensory device commands, and sensof
dreferences.

=

ata for virtual objects are characteristics of avatars and virtual world gbjects.

Sensory effect could be needed to enrich audio-visual contents.

|

he system architecture is depicted in Figure 1 and the scope ofjthis document is highlighted

— O

50/IEC 23005-1 - is specified in this document.

O
N
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Figure 1 — Scope of ISO/IEC 23005-3 marked with a yellow box
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NOTE1 The actual R»V/V—R Adaptation is deliberately informative and left open for industry competition.
NOTE 2  Additional informative information can be found in Annex A.

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.

[T Olld Ul'gdl d [ [ d
Commis (IEC) draw attention to the fa
involve the use of patents.

d [ d d C [O1C
ct that it is claimed that compliance with this doc

umentumnal

ISO and|the IEC take no position concerning the evidence, validity and scope of these patent rights.
The holders of these patent rights have assured ISO and IEC that they are willing to negotiate licences
under rgasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this fespect, the statements of the holders of these patents right are registered with ISO and IE(.
Informafion may be obtained from the companies listed below.

[

Attention is drawn to the possibility that some of the elements of this doguiment may be the subjec
of patent rights other than those identified in this list. ISO and IEC shall-fiot be held responsible fo
identify|ng any or all such patent rights.

=]

ISO (wyvw.iso.org/patents) and IEC (http://patents.iec.ch) maintain online databases of patenf]
relevant to their standards. Users are encouraged to consult the ‘databases for the most up to da]
information concerning patents.

[72)

D

Company Address
Samsung Electronics Co.Ltd. 416, Maetan-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do,
152:848, Republic of Korea
Gwangju Institute of Science and Technology 261 Cheomdan-gwagino (Oryong-dong), Buk-gu, Gwangju

500-712, Republic of Korea
Electrorics and Telecommunications Research 218 Gajeongro, Yuseong-gu, Daejeon, 305-700, Republic of

Institutg (ETRI) Korea

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

Myongji|University 116 Myongji-ro, Cheoin-gu, Yongin, 449-728, Republic of
Korea
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Information technology — Media context and control —

Part 3:
Sensory information

Scope

he technologies specified in this document are description languages and vocabulariés which
sensorial effects.

he adaptation engine is not within the scope of this document (or the ISO/IEC 23005 series).

his document specifies syntax and semantics of the tools describing sensory information t
dio-visual contents:

to describe a basic structure of sensory information;
—+ Sensory Effect Vocabulary (SEV), an XML representation for describing sensorial effectsg

light, wind, fog, vibration, etc. that trigger human senses:

Normative references

[ NS

]

he following documents are referred to in the text in such a way that some or all of thein
onstitutes requirements of this document»¥or dated references, only the edition cited app
undated references, the latest edition of the referenced document (including any amendments)

Q

Y

50/1EC 21000-7:2007, Information technology — Multimedia framework (MPEG-21) — Part ]
tem Adaptation

— ey

50/1EC 23005-6:2019, Information technology — Media context and control — Part 6: Comm
and tools

3 Terms, definitions and abbreviated terms

3.1 Terms‘and definitions

vl

or the purposes of this document, the terms and definitions given in ISO/IEC 23005-6
bllowing apply.

-

describe

0 enrich

1 Sensory Effect Description Language (SEDL) as an XML schema~based language which enables one

such as

content
lies. For
applies.

" Digital

pn types

and the

]

bO-dnd IEC maintain terminological databases for use in standardization at the following addn

esses:

— 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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EXAMPL

E 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.

EXAMPL Sensery-effectmetadatahaptiednesthetic/tactile-information—emeotioninformation—avatar
informatjon.

3.1.3

sensory effect metadata

definitign of the description schemes and descriptors to represent sensory effects (3.1.4)

314

sensory effect

effect t¢ augment perception by stimulating human senses in a particular €eéne of a multimedip
applicatjon

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

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

3.15

adaptatiion VR

entity that can process the sensory information (3.1.2)%h order to be consumed within the regl
world’s fFontext

Note 1 tp entry: This may include the adaptation or.transformation of the sensory information according to
the capapilities of real-world devices or the preferences of the user. A specification of these capabilities and
preferenges can be found in ISO/IEC 23005-2.

3.2 Abbreviated terms

CT common types

DIA digital item adaptation (ISO/IEC 21000-7)

SEDL sensory‘effects description language

SEM sensory effect metadata

SEV sénsory 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.

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23005-3:2019(E)

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
ocument In particular, it is used for the schematocarion attribute of the inciude and import schema
domponents.

3.4 Use of prefixes
Hor clarity, throughout this document, consistent namespace prefixes are used.

:si:" prefix is not normative. It is a naming convention in this document tomefer to an elemept of the
Http://www.w3.0rg/2001/XMLSchema-instance namespace.

km1:" and "xmlns:" are normative prefixes defined in Reference [1]./Fhe prefix “xm1:” is by dgfinition
Hound to "nhttp://www.w3.org/XML/1998/namespace”. The prefix “gmirs:” is used only for namespace
hindings and is not itself bound to any namespace name.
A

1l other prefixes used in either the text or examples of this:document are not normative, e.g.| “sed1:”,

“bev:”, “dia:”, “si:”, “mpeg7:”.
h particular, most of the informative examples in¢this document are provided as XML frpgments
ithout the normally required XML document declaration and, thus, miss a correct namespace binding
ontext declaration. In these descriptions fragmenits, the different prefixes are bound to the namespaces
s given in Table 1.

O O < =

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

Prefix Corresponding namespace

Ct urn:mpeg:mpeg-v:2018:01-CT-NS

edl urn:mpe@:mpeg-v:2018:01-SEDL-NS

ev urn:fpeyg :mpeg-v:2018:01-SEV-NS

ia urngmpeg:mpeg21:2003:01-DIA-NS

b1 urn:mpeg:mpeg2l1:2003:01-DIA-XSI-NS
thpeg’ Urn:mpeg:mpeg7:schema:2004

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

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

—

nlike the'informative descriptions examples, the normative specification of the syntax of tools in XML
chema follows the namespace binding context defined in the relevant schema declaration su¢h as the
dné-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 pro
W3C XM

NOTE
as the Dqg

The tim
with res

EXAMPL
4.4 Bj

4.4.1

This sul
effect m

This do
purpose

unit is defined as a well-formed fragment of XML-based metadata that can be consumed as such and t

which ti
consum
mode in|
unit. De
element
i.e. somy¢
content
resultin
of the XI

In addit
for sens

H dal £, £l ££ + o dot H dafs | NMAL L P |
wCDDllls IHHIUUCTT 1TUI UIIT DCIIDUI)’ CIICUU IIITtAdudid 15 ULTIIITU do dall AV L lJl ULCTOOUI LClD D}JC\,IIACU y

L) and the utilization of the elements and attributes as defined in the subsequent (sub)clauses|.

=i

The processing of the sensory effect metadata can follow existing XML decoding/parsing madels suc
cument Object Model (DOM) or the Simple API for XML (SAX).

e information that can be associated to sensory effects may be used for the synchronizatiop
pect to other media assets.

E These other media assets can be video and/or audio.
asic building blocks

General

clause specifies the syntax and semantics of the basic‘huilding blocks for authoring sensorly
ptadata.

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

me information may be attached, indicating the point in time when it becomes available fo
btion. A process unit is specified by oné element named anchor element and by a process un
dicating how other connected elemeiits are aggregated to this anchor to compose the proceg
bending on the mode, the anchor element is not necessarily the root of the process unit. Anchd
5 are ordered according to the navigation path of the XML document. Process units can overla&

= L+ = O v

b elements (including anchofielements) can belong to several process units. Additionally, t
provider can require that@given process unit be encoded as a random access point, i.e. that t
b access unit does not require any other access units to be decoded. The syntax and semantids
L streaming instructions are fully specified in ISO/IEC 21000-7:2007, 8.6.

on to the XML stseaming instructions, this document adopts the following basic time mode¢l
pry effects metadata which is depicted in Figure 2 where fdenotes fade and d denotes duration.

© ISO/IEC 2019 - All rights reserved
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intensity

A

activate

019(E)

7 N .

to [ t; to t3

fi =t f, =ty
d = t;,

Figure 2 — Time model for sensory effectmetadata

Hach effect can be activated (i.e., t;) and deactivated (i.e., t5) at certain points in time. The dea
df an effect can be explicitly defined (i.e., activate="f«lse") or indicated by means of a
dttribute during activation (i.e., t; - ty). Furthermore, €ach effect can specify a fade-in (i.e., t
fade-out (i.e., t3 — t,) time within which the correspending effect shall reach its specified inten

OTE The actual implementation of some effects can require one or more elements as defined in the f]
n example implementation of Figure 2 using the syntax as defined in the following is provided in 4.4.14.

= =z

4.4.2 Schema wrapper

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

?xml version="1.0"2>

schema

xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sedl=Jura:mpeg:mpeg-v:2018:01-SEDL-NS"
xmlns:mpeg7=%urn:mpeg:mpeg7:schema:2004"
xmlns:sislurn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xmlns:<¢t¥"urn:mpeg:mpeg-v:2018:01-CT-NS"
targegNdmespace="urn:mpeg:mpeg-v:2018:01-SEDL-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEDL.xsd">

tivation
Huration
- ty) or
Bity.

pllowing.

schema
n a valid
bllowing

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

<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS" schemalocation="http://sta
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://standar
org/ittf/PubliclyAvailableStandards/MPEG-V_schema files/MPEG-V-CT.xsd"/>

so.org/
ndards.

ds.iso.

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

4.4.5.1 | Syntax

<attribpteGroup name="SEMBaseAttributes">
<attrfbute name="activate" type="boolean" use="optional"/>
<attrfbute name="duration" type="positivelnteger" use="optional"/>
<attrfbute name="fade" type="positivelnteger" use="optional"/>
<attrfbute name="alt" type="anyURI" use="optional"/>
<attrfbute name="priority" type="positiveInteger" use="optional"/>
<attrfbute name="location" type="mpeg7:termReferenceType" use="optionall />
<attrlbuteGroup ref="sedl:SEMAdaptabilityAttributes"/>

</attriputeGroup>

<simple[ll'ype name="intensityValueType">
<restfiction base="float"/>
</simplgType>

<simple[ll'ype name="intensityRangeType">
<restfiction>
<simpleType>

<lipt itemType="float"/>

</sippleType>
<lenpth value="2" fixed="true"/>
</resfriction>

</simpleType>

<attribpteGroup name="SEMAdaptabilityAttributes">

<attrlbute name="adaptType" type="sedliadaptTypeType" use="optional"/>

<attrfbute name="adaptRange" typez'sedl:adaptRangeType" default="10" use="optional"/>
</attriputeGroup>

<simple[lype name="adaptTypeType!t>
<restkiction base="NMTOKEN*>
<enuperation value="strice!/>
<enuperation value="under"/>
<enuperation value="over"/>
<enuperation value£poth"/>
</resfkriction>

</simplgType>

<simple[ll'ype namez"adaptRangeType">
<restfiction, base="unsignedInt">
<minfncdu$ive value="0"/>
<max[[dedusive value="100"/>
</reskrietieon

</simpleType>

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

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

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

4.4.5.2 Binary representation

ISO/IEC 23005-3:2019(E)

SEMBaseAttributes { Number of bits Mnemonic
activateFlag 1 bslbf
durationFlag 1 bslbf
fadeFlag 1 bslbf
artFiag bstbf —
priorityFlag bslbf r\'\u)
locationFlag bslbf = >
if(activateFlag) { (A(,D’

activate 1 bslbf (\Q‘J
} aD
if(durationFlag) { O v

duration 32 %{sbf
} Be)
if(fadeFlag) { N7

fade 32 & uimsbf
} N
if(altFlag) { A

alt See ISO/IEC 10646[21  |UTF-8
} R
if(priorityFlag) { A\\\

priority 4\‘0 32 uimsbf
} xO
if(locationFlag) { X o~

location C)\\ 7 bslbf
} RN
SEMAdaptabilityAttributg_s()\‘ SEMAdaptabilityAttributes

1 U
O\
R

‘EMAdaptabilit}Q@j\fButes { Number of bits Mnemonic
adaptTypeFl@y 1 bslbf
adaptRa?g&'T:lg 1 bslbf
if(adaptTypeFlag) {

;dﬁpﬁype 2 bslbf (Table 2)
}‘O
if(adaptRangeFlag) {

adaptRange 7 bslbf
}

}

Declarations { Number of bits Mnemonic
DeclarationsType DeclarationsType

}

© ISO/IEC 2019 - All rights reserved
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GroupOfEffects { Number of bits Mnemonic
GroupOfEffectsType GroupOfEffectsType
}
Effect { Number of bits Mnemonic
EffecetBaseType EffectBaseType
}
Refereng¢eEffect { Number of bits Mnemonic
ReferenceEffectType RefernceEffectType
}
Parameter { Number of bits Mnemonic
ParamgterBaseType ParameterBaseType
}
SEMBas¢Type { Number of bits Mnemonic
idFlag 1 bslbf
if(idFlalg) {
id See ISO/IEC 10646 UTF-8
}
}

4.4.5.3 | Semantics

Semantiks of the sEMBaseAttributes.

Name Definition

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

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

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

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

fadeFlgg This field, which is only present in the binary representation, indicates
the presence of fade attribute. If it1s setto "17, the fade attribute iIs
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.

8 © 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 original intended
effect cannot be processed due to lack of devices supporting this effect.

Priorityrlag

This Tield, which 1s only present in the binary representation, mdlicates
the presense of priority attribute. If it is set to “1”, the priptify at-
tribute is following.

priority

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

NOTE 3 The priority can by used to process-effécts - defined withiph a group
of effects - according to the capabilities of the.adaptation VR.

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

locationFlag

This field, which is only presentin the binary representation, indlicates
the presence of 1ocatiowattribute. If it is set to “1”, the locatidgn at-
tribute is following.

|l ocation

Describes the locationfrom where the effect is expected to be rqceived
from the user’s perspective according to the x-, y-, and z-axis as flepicted
in Figure 3 wheré-b1 denotes back, m1 deontes midway, f dontes front, |
denotes left, c['denotes centerleft, c denotes center, cr denoes centerright,
r denotes #ight, t denotes top, m2 denotes middle, and b2 denotes|bottom,
respectively.
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Name

Definition

fme b,

b— >

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

A classification'scheme that may be used for this purpose is the
LocationcC8.as defined in ISO/IEC 23005-6:2019, Annex A. The terms
from the-HocationCs shall be concatenated with the “:” sign in order of
the x-,'y*-and z-axis to uniquely define a location within the three-di-

mensienal space.

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

EXAMPLE 3 urn:mpeg:mpeg-v:01-SI-LocationCS-
NS:center:middle: front defines the location as follows: center on thd
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-axis,
any location on the y-axis, and midway on the z-axis. That is, it describej
all effects at the left, midway 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

bdaptType

Describes the preferred type of adaptation with the following possibleinstaptiations:

strict: An adaptation by approximation may nothé€ performed

with a

under: An adaptation by approximation méay)be performed
smaller effect value than the specified effect value.

NOTE 1

over: An adaptation by approximatien\may be performed with g greater
effect value than the specified effectvalue.

(1 - adaptRange) x intensity ~ intensity.

NOTE 2

both: An adaptation by approximation may be performed betyeen the
upper and lower bound/specified by adaptRange.

intensity ~ (1 + adaptRange) x intensity.

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

In the binary description, Table 2 is use.

daptTypeFlag

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

daptRange

Describés:the upper and lower bound in percentage for the adaptType. If the

adaptType is not present, adaptRange shall be ignored.

daptRangeFlag

This'field, which is only present in the binary representation, indicatees the
presence of adaptRange attribute. If it is set to “1”, the adaptRange dttribute
is following.

Table 2 — adaptType

adaptType

Sementics

00 strict

01 under

over

both

Name

Definition

Declarations

Describes a declaration of sensory effects, group of sensory effects, or parameters.

NOTE 1
element.

The declarations can be used by reference using the ReferenceEffect

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://standardsiso.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 eftects. As such, 1t shall be defined within the Declarations element,
Semantikcs of the sEMBaseType.
Name Definition
SEMBasqType Provides the topmost type of the base type hierarchy.
idFlag This field, which is only present in the binary representation, indicates th¢
presence of id attribute. If it is set to “1”, the id attribute is following.
id Identifies the id of the SEMBaseType.
4.4.6 Rootelement
4.4.6.1 | Syntax
<elemenf name="SEM">
<compllexType>
<segpence>
<elpment name="DescriptionMetadata"
type="sgdl:DescriptionMetadataType" minOccurs="0""\maxOccurs="1"/>
<chpice maxOccurs="unbounded">
<ellement ref="sedl:Declarations"/>
<ellement ref="sedl:GroupOfEffects"/>
<element ref="sedl:Effect"/>
<element ref="sedl:ReferenceEffectll/>
</choice>
</sepuence>
<anypAttribute namespace="##other" processContents="lax"/>
</complexType>
</elemeht>
4.4.6.2 | Binary representation syntax
SEM { Number of bits Mnemonic
DescriptionMetadataklag 1 bslbf
if(DescfiptionMetadataFlag) {
DescriptionMetadata DescriptionMetadata
}
NumOfEléements viuimsbf5
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
}
}
iAttributeList { Number of bits Mnemonic N ;\%
anchorElementFlag 1 bslbf qy
encodeAsRAPFlag 1 bslbf P fb -
puModeFlag 1 bslbf AQ\Q
timeScaleFlag 1 bslbf n(b\)
ptsDeltaFlag 1 bslbf~ v
absTimeSchemeFlag 1 b
absTimeFlag 1 ~ @l\bf
ptsFlag 1 ;‘\‘Ubslbf
if(anchorElementFlag) { l (o)
anchorElement 1 AO\ bslbf
} N
iflencodeAsRAPFlag) { QO
encodeAsRAP (\@ bslbf
} K\
if(puModeFlag) { \\\(0
puMode xQO 3 bslbf (Table 4)
} . O )
if(puModeFlag) { oY
timeScale N\ 32 uimsbf
) o
if(ptsDeltaFlag) { . O
ptsDelta X O\U 32 uimsbf
} Ko
if(absTimeScliemeFlag) {
absTimgS&&neLength vluimsbf5
al:zT\'b@\s/cheme ﬁ:ﬁg&“me“heme bslbf
9
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

1 .
besCrlptlollfletaddtd CICHICIIULS TIOU PIESCIIL.

DescrigtionMetadata

Describes general information about the sensory effects metadata.

EXAMPLE 1 Creation information or Classification Scheme Alias.

NumOfEJlements

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

ElemenyID This field, which is only present in the binary representatiofdescribes whicl
SEM scheme shall be used.
In the binary description, Table 3 is used.

Element See 4.4.8,4.49,4.4.10,4.4.11, and 4.4.12.

Declardtions

See semantics of the SEM base elements.

Effect

See semantics of the SEM base elements.

GroupOflEffects

See semantics of the SEM base elements:

RefererjceEffect

See semantics of the SEM base elements.

anyAttygibute

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

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

anyAttgibuteType

Type of anyAttribute

siAttilutes

Make referenceto follow siAttributeList

anyAttgdibuteFlag

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

SizeOfgnyAttribute

Thisfield, 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

EITect

ReferenceEffect

G W N

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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Table 3 (continued)

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, indicates the
presence of the puMode attribute. If it is 1, then the puMode attribute is pres-

ent, otherwise the puMode attribute is not present.

Fhisfretd;whithisonty presentirthebimary representationimdicates the
presence of the timeScale attribute. Ifitis 1, then the timeScale atfribute is

present, otherwise the timeScale attribute is not present.

ptsDeltaFlag

This field, which is only present in the binary representation, indicatgs the
presence of the ptsDelta attribute. Ifitis 1, then the pt sDelta attrihute is

present, otherwise the ptsDelta attribute is not preseft,

bsTimeSchemeFlag

This field, which is only present in the binary repre$émntation, indicatgs the
presence of the activation attribute. Ifitis 1, thenthe activation attrib-

ute is present, otherwise the activation attpibute is not present.

bsTimeFlag

This field, which is only present in the binary'representation, indicatgs the
presence of the absTimeScheme attributerlf it is 1, then the absTimeqcheme
attribute is present, otherwise the absTifmeScheme attribute is not prjesent.

ptsFlag

This field, which is only present in the binary representation, indicatgs the
presence of the pts attribute. Ifitis 1, then the pts attribute is present, oth-

erwise the pts attribute is not present.

bsTimeSchemelLength

This field, which is only present in the binary representation, specifigs the
length of each absTimeScHemeLength instance in bytes. The value offthis
element is the size of-fhe largest absTimeSchemeLength instance, aligned to

a byte boundary by‘bit stuffing using 0-7 ‘1’ bits.

bsTimeLength

This field, which;is only present in the binary representation, specifigs the
length of each absTimeLength instance in bytes. The value of this element is
the size ofthe largest absTimeLength instance, aligned to a byte boupdary

by bit stuffing using 0-7 ‘1’ bits.

nchorElement

Describes whether the element shall be anchor element. A value of t rlie (=1)
means the element shall be anchor element and false (=0) means th¢ ele-

ment shall be not anchor element.

The anchorElement allows one to indicate whether an XML element {s an

anchor element, i.e., the starting point for composing the process unit).

bncodeAsRAP

Describes property indicates that the process unit shall be encoded af a
random access point. A value of true (=1) means the process unit shqll be en-
coded as arandom access point and false (=0) means the process urlit shall

be not encoded as a random access point.

puMode

The puMode specifies how elements are aggregated to the anchor elerhent to
compose the process unit. For detailed information, see ISO/IEC 21000-7.

Figure 4 shows an example for puMode = descendants which meansifthat the
process unit contains the anchor element and its descendant element$. Note

© ISO/IEC 2019 - All rights reserved
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Table 3 (continued)

Name Definition

¢ 6 o @65 Ku

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

timeScqle Describes a timescale.

ptsDelfa Describes a processing time stamp delta.
absTimgScheme Describes an absolute time scheme.
absTimg Describes an absolute time.

pts Describes a processing time stamp (PTS).

Table 4 — putMode

puMode puModeType

000 self

001 ancestors

010 deSeendants

011 ancestorsDescendants
100 preceding

101 precedingSiblings
110 sequential

111 Reserved

4.4.7 Pescription metadata

4.4.7.1 | Syntax

<complekType name=!DescriptionMetadataType">
<compllexContent
<extpnsion Page="mpeg7:DescriptionMetadataType">
<sefjuences
<ellemént name="ClassificationSchemeAlias" minOccurs="0" maxOccurs="unbounded">
<pohplexType>
hnmp'l exContent
<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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4.4.7.2 Binary representation syntax

DescriptionMetadata {

Number of bits Mnemonic

MPEG7DescriptionMetadata

Mpeg7:DescriptionMetadataType

ClassificationSchemeAliasFlag 1 bslbf
if(ClassificationSchemeAliasFlag) {
NumOfClassSchemeAlias vluimsbf5
for(k=0;k<NumOfClassSchemeAlias;k++){
SEMBaseTypel[k] SEMBaseType
alias[K] See ISO/IEC 1064621 |[UTF-8
href[K] See ISO/IEC 1064621 |[UTF-8
}

}

4.7.3 Semantics

emantics of the bescriptionMetadata.

Name

Definition

escriptionMetadataType

DescriptionMetadataType‘éxtends mpeg7:DescriptionMetada
and provides a sequence-of'classification schemes for usage in the
description.

raType
bEM

1

IPEG7DescriptionMetadata

make reference toMPEG7 : DescriptionMetadata

lassificationSchemeAliasFlag

This field, which 1s only present in the binary representation, indid

ates

the presencef the ClassificationSchemeAlias element. If itis 1] then
the ClassificationSchemeAlias elementis present, otherwise thg
ClassifitationSchemeAlias element is not present.
NumOfClassSchemeAlias This:field, which is only present in the binary representation, specifies
the number of Classification Scheme Alias instances accommodatef in the
description metadata.
lassificationSchemeAlias Describes an alias for a classification scheme referenced by URI.
EMBase Describes a base type of a Sensory Effect Metadata.
lias Describes the alias assigned to the ClassificationScheme. The scppe of
the alias assigned shall be the entire description regardless of whefre the
ClassificationSchemeAlias appears in the description.
pref Describes a reference to the classification scheme that is being alialsed
using a URI. The classification schemes defined in this document, whether
normative of informative, shall be referenced by the uri attribute pf 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 17
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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

Semantikcs of the DeclarationsType.

Name Definition

DeclargtionsType Tool for describing a declaration of sensory effects, group of sensory effects,
or parameters.
NOTE The declarations can be used by.¥eference using the ReferenceEffect
element.

Effect See semantics of the SEM base elemients.

GroupOfEffects See semantics of the SEM base elements.

Paramefler See semantics of the SEM base elements.

SEMBasqType Describes a base type of-a‘Sensory Effect Metadata.

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

number of Elementinstances accommodated in the SEM.

ElemenyID This field, which-is only present in the binary representation, describes which
SEM schemeshall 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 value of
FlementID.

4.4.9 [roup of effects

4.4.9.1 | Syntax

<complekType name="GroupOfEffectsType">
<complLexCon€tent>
<extgnsioyd base="sedl:SEMBaseType">
<chpi¥te*minOccurs="2" maxOccurs="unbounded">

<element ref="gedl -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 anyAttribatefype

]

4.4.9.3 Semantics

Semantics of the GroupOfEffectsType.

Name Definition

broupOfEffectsType Tool for describing a group of two or more sensory effects. It provides us-
er-defined combinational effect and reduces\redundant description fqr repeat
use of same type of effects.

EXAMPLE GroupOfEffectsType cahdefine an abstracted combinatfional ef-
fect comprised of vibration, light and scent effect for repeated “boon]” scene.

Fffect See semantics of the SEM base‘elements.

fumOfElements This field, which is only present in the binary representation, specifigs the
number of Element instahées accommodated in the SEM.

LlementID This field, which is enly present in the binary representation, describps
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 yalue of
EleneritID.

PEMBaseAttributes Destcribes a group of attributes for the group of effects.

inyAttribute Provides an extension mechanism for including attributes from namgspaces

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

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

4.4.10 Effect

44401 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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<sequence>
<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>

</simpl

<simple

cTyvpe

'vpe name="autoExtractionType">

<restkiction base="string">
<enupneration value="audio"/>
<enuperation value="visual"/>
<enuperation value="both"/>
</resfriction>

</simplgType>

4.4.10.2 Binary representation syntax

Effect { Number of bits Mnemonic
EffectTypelD 8 uimsbf.(Table 5)
EffectBlaseType EffectBaseType
EffectType EffectType

}

EffectBaseType { Number of bits Mnemonic
SupplementallnformationFlag 1 bslbf
autoExfractionFlag 1 bslbf
SEMBaseType SEMBaseType
if(SupplementallnformationFlag) {

Suppl¢mentallnformationType SupplementallnformationType
}
if(autofxtractionFlag) {
autoExtraction 2 uimsbf (Table 7)
}
SEMBaseAttributes SEMBaseAttributes
anyAttribute anyAttributeType
}
SupplenjentallniformationType { Number of bits Mnemonic
OperatprFlag 1 bslbf
ReferenceRegion SpatioTemporalLocatorType 1SO/

IEC 15938-5:2003

if(OperatorFlag) {

Operator 3 bslbf (Table 6)
}
}
SpatioTemporalLocatorType { Number of bits Mnemonic
CoordFlag 1 bslbf
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SpatioTemporalLocatorType { Number of bits Mnemonic
if(CoordFlag) {
refLength vluimsbf5
ref 8*refLength bslbf
spatialRef 1 bslbf
}
NumOfRefRegions vluimsbf5
fortk=tk<NumOfRefRegions;k++-{
TypeOfTrajectory 2 bslbf
if(TypeOfTrajectory=="00") {
FigureTrajectory FigureTrajectoryTypé

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

ParameterTrajectory

Parameter]rajectoryType

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

MediaTime

MediaPimeType

}

}

4.4.10.3 Semantics

Semantics of the EffectBaseType.

Name Definition

pffectTypelD This field, whiehk‘is only present in the binary representation, specifief a
descriptor identifier. The descriptor identifier indicates the descriptor type
accommodated in the Effect. See Table 5.

EffectBaseType EffeédtBaseType extends SEMBaseType and provides a base abstracttype

fof ajsubset of types defined as part of the sensory effects metadata types.

bupplementalInformationFlag

This field, which is only present in the binary representation, indi-
cates the presence of the SupplementalInformation element. Ifitis|l,
then the supplementalInformation element is present, otherwise thhe
SupplementalInformation elementis not present.

utoExtractionFldy

This field, which is only present in the binary representation, indi-
cates the presence of the autoExtraction attribute. If it is 1, then the

autoExtraction attribute is present, otherwise the autoExtraction attrib-

ute is not present.

EMBaseXttOributes

Describes a group of attributes for the effects.

nyAtEribute

Provides an extension mechanism for including attributes from nameppaces
other than the target namespace. Attributes that shall be included ar¢ the
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose of

identifying process units and associating time information to them.

EXAMPLE si:pts describes the point in time when the associated informa-

tion shall become available to the application for processing.

Table 5 — EffectType ID

EffectType ID

EffectType

0

Reserved

1

LightType

2

FlashType

© ISO/IEC 2019 - All rights reserved
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Table 5 (continued)

Semantilcs of the SsupplementalInformationType.

EffectType ID EffectType

3 TemperatureType

4 WindType

5 VibrationType

6 SprayingType

8 FogType

9 CotorCorrectioniype

10 RigidBodyMotionType

11 PassiveKinesthetic MotionType
12 PassiveKinesthetic ForceType
13 ActiveKinestheticType

14 TactileType

15 ParameterizedTactileType

16 BubbleType

17 ArrayedLightType

18 Reserved

Name

Definition

Supplemn

entalInformationType

Tool for describing supplementalinformation.

Referer

ceRegion

Describes the reference region for automatic extraction from video. If the
autoExtraction is not present 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 15938-5.

Operatd

rFlag

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

Operatd

Describes. the preferred type of operator for extracting sensory effects fronp
the reference region of video with the following possible instantiations]

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

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

In the binary description, Table 6 is used.

Table 6 — Operator

22

Oneratais Coxaants
opeT ator SCTNCTITICS

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
l.ll Lf\’l Olbll\'- Jn

EXAMPLE Audio autoExtraction Type which is based on audio dyiramics and

acoustic feature of the media resource, can extract vibration, sphaying, wind,

etc. effect types.

— visual: the automatic extraction of sensory effectsifrom the vigual part
of the media resource, which is described by this sensory effect njetadata,
is preferable.

EXAMPLE Visual autoExtraction Type whichsis based on color, brightness,

motion detection, can extract various sensary-effect types such as|motion,

light, flash, etc.

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

If the autoextraction is on and the device is able to compute the effect, the result

of the computation should ovérwrite the effect specified by the content flesigner.

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
4.4.11.1 Syntax
complexType~name="ReferenceEffectType">
<complexGohtent>
<extewsion base="sedl:SEMBaseType">
<attxibute name="uri" type="anyURI" use="required"/>
<&gbributeGroup ref="sedl:SEMBaseAttributes"/>
KanyAttribute namespace="##other" processContents="lax"/>
<)/ 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

}

© ISO/IEC 2019 - All rights reserved
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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
UIIC = Ul L‘ICI iVCLi = Uf sedl.bhlleCtbdaselype, sedl . GroupULlnlITeCtlype, Ul
sedl:ParameterBaseType.
SEMBasgAttributes Describes a group of attributes for the effects.
anyAttyibute Provides an extension mechanism for including attributes from namespaces
other than the target namespace. Attributes that shall be included-dre the
XML streaming instructions as defined in ISO/IEC 21000-7 forthe purpose of
identifying process units and associating time information.fothem.
Attributes included here override the attribute values possibly defined within
the sensory effect, group of effects or parameter refefenced by the uri.
EXAMPLE si:pts describes the point in time when the associated informa-
tion shall become available to the application ferjprocessing.
4.4.12 Parameters
4.4.12.1 Syntax
<complekType name="ParameterBaseType" abstract="trué}>
<compllexContent>
<extpnsion base="sedl:SEMBaseType"/>
</complexContent>
</complexType>
<complekType name="ColorCorrectionParamgterType">
<compllexContent>
<extpnsion base="sedl:ParameterBgsa¥lype">
<sefjuence>
<ellement name="ToneReproductionCurves" type="ct:ToneReproductionCurvesType"
mipOccurs="0"/>
<ellement name="ConversionLUT" type="ct:ConversionLUTType"/>
<ellement name="ColorTemperature" type="ct:IlluminantType" minOccurs="0"/>
<ellement name="InputReviceColorGamut" type="ct:InputDeviceColorGamutType"
mipOccurs="0"/>
<ellement name="IlluminanceOfSurround" type="mpeg7:unsignedl2" minOccurs="0"/>
</spquence>
</exfension>
</complexConteqnt™>
</complexType>
4.4.12.2 Binary representation syntax
ParameterBaselype { Number of bits Mnemonic
SEMBaseType SEMBaseType
}
ColorCorrectionParameterType { Number of bits Mnemonic
ParameterBaseType ParameterBaseType
ToneReproductionFlag 1 bslbf
ColorTemperatureFlag 1 bslbf
InputDeviceColorGamutFlag 1 bslbf
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ColorCorrectionParameterType {

Number of bits Mnemonic

[lluminanceOfSurroundFlag

1 bslbf

if(ToneReproductionFlag) {

ToneReproductionCurves

ToneReproductionCurvesType

}

ConversionLUT

ConversionLUTType

if(ColorTemperatureFlag) {

ol o) 4
LuUlurIciipcraturc

11l i iaal
ITTUIIIIIIaIit l_y }JC

}

if(InputDeviceColorGamutFlag) {

InputDeviceColorGamut

InputDeviceColorGamutType

}
if(IlluminanceOfSurroundFlag) {
[NluminanceOfSurround 12 uimsbf
}
]
4.4.12.3 Semantics
Semantics of the parameterBaseType.
Name Definition

ParameterBaseType

Provides thestopmost type of the parameter base type hierarchy.

Semantics of the colorCorrectionParameterFype.

Name

Definition

olorCorrectionParameterType

Atype defining the schema of the color correction effect.

[oneReproductionFlag

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

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

[oneReproductionCuryves

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

onversionLUT

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

olorTempexatureFlag

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

o¥drTemperature

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.

© ISO/IEC 2019 - All rights reserved
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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>
<sediDb loxration
<pedl:Parameter xsi:type="sedl:ColorCorrectionParameterType" id="ccptO001l">
<sedl:ToneReproductionCurves>
<ct:DAC Value>0</ct:DAC Value>
<ct:RGB Value>0 0 0</ct:RGB_Value>
<ct:DAC Value>255</ct:DAC_Value>
<ct:RGB Value>255 255 255</ct:RGB Value>
</sedl:ToneReproductionCurves>
<sedl:ConversionLUT>
<ct:RGB2XYZ LUT mpeg7:dim="3 3">
86.60 67.60 38.0
46.00 137.0 16.5
2.365 19.41 203.9
</Ct:RGB2XYZiLUT>
<ct:RGBScalar Max>
1.0 1.0 1.0
</ct:RGBScalar Max>
<ct:0ffset Value>
0.2150 0.2050 0.4250
</ct:0ffset Value>
<ct:Gain_Offset Gamma mpeg7:dim="3 3">
1.0228 -0.0228 1.6222
1.0242 -0.0242 1.5624
1.0220 -0.0220 1.6180
</ct:Gain Offset Gamma>
<ct:InverseLUT mpeg7:dim="3 3">
0.0155 -0.0073 -0.0023
-0.0052 0.0099 0.0002
0.0003 -0.0009 0.0049
</ct:InverseLUT>
</sedl:ConversionLUT>
<sedl:ColorTemperature>
<ct:xy Value x="0,ANYy="0.8"/>
<ct:Y Value>100</ACesY Value>
</sedl:ColorTemperatdre>
<sedl:InputDeviceColorGamut>
<ct:IDCG_Type>BARCO</ct:IDCG_Type>
<ct:IDCG_V&lue mpeg7:dim="3 2">
0.2835)0.6043
0.1509 0.0624
60,6244 0.3410
</€&4IDCG Value>
</sedl : InputDeviceColorGamut>
<“Sedl:IlluminanceOfSurround>500</sedl:I1luminanceOfSurround>
<Y sedl:Parameter>
</sebtrPectaratiorm

</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.
4.4.13.4.1 Atleast activate, duration, or fade shall be defined.

4.4.13.4.2 An Effect outside of a GroupofEffects shall have a timestamp- (i€, pts, ptsbelta, or
dosTime).

4.4.13.4.3 An Effect within a GroupofEffects shall have only a ptspeltafor a timestamp.
4.4.13.4.4 An effect shall not have both a pts and an absTime atd¢hesame time.
4.4.13.4.5 An eEffect within a beclarations shall have only@ptspelta for a timestamp.
4.4.13.4.6 If quration is defined activate may not bedefined.

4.4.13.4.7 If fade and duration are defined, act i'wate may not be defined.

4.4.13.4.8 If fade is defined, intensity shallbe defined.

NOTE The actual intensity is defined within the individual effecs by defining its value and rarfge as an
eiktension of intensityvValueType andihtensityRangeType respectively.

HXAMPLE intensity-valueand intensity-range.

4.4.13.4.9 Iftwo (or more)consecutive ef fect elements of the same type share the same timestamp (i.e.,
dts, ptsDelta, Or absPine) and the same location or overlap in time (i.e., location, duration, dctivate
set to true/false résulting in overlap), only the latest in their order of appearance shall be uspd while
retaining the sem@antics of the priority attribute.

NOTE Itispossible 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.

443.5 The following rules shall apply on the Referencerffect

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

EXAMPLE1 The following example shows a possible usage of the basic building blocks.

<SEM>

<DescriptionMetadata>
<ClassificationSchemeAlias alias="..." href="..."/>
</DescriptionMetadata>

<Declarations>
<!-- some declarations to be used here -->

</Dec

<Grou
<Ef
<Ef
</Gro
<Refe
<Effe
<Grou
<Ef
<Ef
<Ef
</Gro
<Refe
<l--
</SEM>

EXAMPL
example
using reg

<Effect
<Effect

EXAMPL
instructi

<?xml v
<SEM
xmlns:x
xmlns="
xmlns:s
xmlns :m
xmlns:c
xmlns:s
xsi:sch
si:puMo
si:anch
si:time
<Desc
<Cla
</Des

<Decl

L L dULOIIS

bOfEffects ...>

Ffect .../>

Fect .../>

hpOfEffects>

renceEffect uri="#effl" .../>
Ct ... />

bOfEffects ...>

Ffect .../>

Ffect .../>

Ffect .../>

pOfEffects>

FenceEffect uri="#effl" .../>
bnd so on —-->

.2 The following example shows a possible abstract implementation of Figure 2. Note that th
is declared as abstract because the attribute values refer to.wvariables introduced in Figure 2 instead
I values.

=

si:pts="t0" activate="true" fade="tI-t0" intensity-value="int"/>
si:pts="t2" activate="false" fade="t3-t2" \dntensity-value="0"/>

.3 The following example shows an XML instance of sensory effect metadata with the XML streaminjg
bns.

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

Ei="http://www.w3.0rg/2001/XMLEchema-instance"
irn:mpeg:mpeg-v:2010:01-SEDL-NS"
bv="urn:mpeg:mpeg-v:2010%OI-SEV-NS"
beg7="urn:mpeg:mpeg7:sthema:2004"
F="urn:mpeg:mpeg-v:2010:01-CT-NS"
i="urn:mpeg:mpeg2l{2003:01-DIA-XSI-NS"
bmalocation="urndmpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
He="sequentialV

brElement="txug"

Bcale="10002

FiptionMetadata>

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

b ratfons>

<Par

hbmetor i:type="ColorCorrectionParameterType" id="ccptQ01"

<ToneReproductionCurves>

<c
<c
<c
<c
</T

t:DAC_Value>0</ct:DAC_Value>
t:RGB_Value>0 0 0</ct:RGB_Value>
t:DAC_Value>255</ct:DAC_Value>

t:RGB Value>255 255 255</ct:RGB Value>
oneReproductionCurves>

<ConversionLUT>

<c
8
4
2
</
<c
1

28

£:RGB2XYZ LUT mpeg7:dim="3 3">
6.60 67.60 38.0

6.00 137.0 16.5

.365 19.41 203.9

ct:RGB2XYZ LUT>

t:RGBScalar Max>

.0 1.0 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

019(E)

0.0003 -0.0009 0.0049
</ct:InverseLUT>
</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>
</Declarations>

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

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

<GroupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true"
iJd="explosion effect" si:pts="20000">
<Effect xsi:type="sev:Flastilype" intensity-range="0.0 100.0" intensity-value="6
dolor=":COLOR:white" duration=*5000" activate="true" si:ptsDelta="0"/>

<Effect xsi:type="sev:@emperatureType" intensity-range="0.0 100.0" intensity-
alue="40.0"
luration="5000" activates"true" si:ptsDelta="0"/>

Q <

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

Vlalue="60.0" dukation="5000" activate="true" si:ptsDelta="0"/>
</GroupOfEffests>
/ SEM>

HXAMPLE 4 The following example shows an XML instance of an SEM root element with Descriptid
and Deglaration (Processing unit #1) from the instance of EXAMPLE 3.

?%ml version="1.0" encoding="UTF-8" standalone="yes"?>

<Effect xsi:type="sev:WindType" intensity-range="0.0 100.0" intensity-value="50|.

10.0"

5.0"

on

nMedata

O LM
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" alias="COLOR"
</DescriptionMetadata>
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<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

<?xml v
<SEM

xmlns:x
xmlns="
xmlns:s
xmlns :m
xmlns:c
xmlns:s
xsi:sch
si:puMo
si:anch
si:time

<Eff
si:anch
intensi
</SEM>

EXAMPL
instance

<?xml v
<SEM

xmlns:x
xmlns=""
xmlns:s
xmlns:m
xmlns:c
xmlns:s
xsi:sch
si:puMo
si:anch
si:time

<Eff
si:anch
duratio
</SEM>

EXAMPL
instance

<?xml v
<SEM
xmlns:x

of EXAMPLE 3.
crcion=11 Q" - A4ng_vvr7m1: Qun forndalaon _"1 no
Ei="http://www.w3.0rg/2001/XMLSchema-instance"

irn:mpeg:mpeg-v:2010:01-SEDL-NS"
bv="urn:mpeg:mpeg-v:2010:01-SEV-NS"
beg7="urn:mpeg:mpeg7:schema:2004"
F="urn:mpeg:mpeg-v:2010:01-CT-NS"
i="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
bmalocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
He="sequential"

brElement="true"

Scale="1000">

bct xsi:type="sev:LightType" si:puMode="ancestorsDescendants)"
brElement="true" activate="true" color=":COLOR:white" intehsity-value="50"
Fy-range="0.0 100.0" duration="5000" si:pts="1000"/>

[¢)

E6  The following example shows an XML instance of a spraying effect (Processing unit #3) from th
of EXAMPLE 3.

brsion="1.0" encoding="UTF-8" standalone="ygg"?>

Ei="http://www.w3.0rg/2001/XMLSchema-instance"
rn:mpeg:mpeg-v:2010:01-SEDL-NS"
ev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
beg7="urn:mpeg:mpeg’:schema:2004"
F="urn:mpeg:mpeg-v:2010:01-CT-NS"
i="urn:mpeg:mpeg21:2003:01-DIA-XSTI-NS"
bmalocation="urn:mpeg:mpeg-vEf2010:01-SEV-NS MPEG-V-SEV.xsd"
He="sequential"

brElement="true"

Bcale="1000">

Ect xsi:type="sev:SprayvingType" si:puMode="ancestorsDescendants"
brElement="true" ,activate="true" intensity-value="0.7" intensity-range="0.0 10.0"
="2000" si:pts="3000"/>

¢

.7  The following example shows an XML instance of a group of effect (Processing unit #4) from th
of EXAMPLE'3.

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

E1="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-

30
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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

(n |

.1 General

This clause specifies syntax and semantics of the sensory effect vocabulary which’compijises the
bllowing effects:

-

-+ light, colored light, flash light;
-+ temperature;

—+ wind;

—+ vibration;

- sprayer;

—+ scent;

—+ fog;

-+ color correction;

—+ rigid body motion;

—+ passive kinesthetic motion;
—+ passive kinesthetic force;

—+ active kinesthetic;

-+ tactile;

-+ bubble;

-+ arrayed light(

NOTE SEVihas been designed in an extensible way and additional sensory effects can be added easily.
EX?]gl\gl;LE Additional sensory effects may be added as extensions to sedl:EffectBaseType and conformance
tp >

| B Y alsdada
Ju vdiliudtuivlil

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

© ISO/IEC 2019 - All rights reserved 31


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

ISO/IEC 23005-3:2019(E)

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"7?>

<schema

xmlns="http://www.w3.0rg/2001/XMLSchema"

xmlns:
xmlns:
xmlns:

xmlns

sedl="urn:mpeg:mpeg-v:2018:01-SEDL-NS"
sev="urn:mpeg:mpeg-v:2018:01-SEV-NS"
ct="urn:mpeg:mpeg-v:2018:01-CT-NS"
:mpeg7="urn:mpeg:mpeg7:schema:2004"

targetNamespace="urn:mpeg:mpeg-v:2018:01-SEV-NS"

eleme
versi

<impo
schemal
MPEG-V_
<impo
schemal
MPEG-7
<impo
schemalL
MPEG-V_

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

</schem

5.4 Light effect

5.4.1

This sulclause specifies syntax and semantics of a light effect.

MCFormbDelault="quallilled  atCLribuCeFormperault=unqualilied
bn="I50/IEC 23005-3" id="MPEG-V-SEV.xsd">

It namespace="urn:mpeg:mpeg-v:2018:01-SEDL-NS"
bcation="“http://standards.iso.org/ittf/PubliclyAvailableStandards/
schema files/MPEG-V-SEDL.xsd" />

It namespace="urn:mpeg:mpeg7:schema:2004"
bcation="http://standards.iso.org/ittf/PubliclyAvailableStandards/
Echema files/mpeg7-v2.xsd"/>

't namespace="urn:mpeg:mpeg-v:2018:01-CT-NS"
bcation="“http://standards.iso.org/ittf/PubliclyAvailableStandards/
Echema files/MPEG-V-CT.xsd"/>

b >

General

5.4.2 PSyntax
<complekType name="LightType">
<compllexContent>
<extpnsion base="sedl:EffectBaseType">
<atfribute name="color" type=“ct:colorType" use="optional"/>
<atkribute name="intensity-value" type="sedl:intensityValueType" use="optional"/>
<atkribute name="intensilty-range" type="sedl:intensityRangeType" use="optional"/>
</exfension>
</complexContent>
</complexType>
5.4.3 Binary representation syntax
LightType { Number of bits Mnemonic
EffectBaseType EffectBaseType
colorFlag 1 bslbf
intensityValueFTag 1 bsIbf
intensityRangeFlag 1 bslbf
if(colorFlag) {
color colorType
}
if(intensityValueFlag) {
intensity-value 32 fsfb
}

if(intensityRangeFlag) {

32
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LightType { Number of bits Mnemonic
intensity-range[0] 32 fsfb
intensity-range|[1] 32 fsfb

}

}

5.4.4 Semantics

emantics of the LightType.

Name Definition

LightType Tool for describing a light effect.

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

| ntensityValueFlag This field, which is only present in the binary representation, indicages the
presence of the intensity-value attribute,Ifitis 1, then the intersity-
value attribute is present, otherwise the intensity-value attribyte is not
present.

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

olor

scheme term or as RGB value. The binary representation is defined i
IEC 23005-6. A CSithat may be used for this purpose is the colorcs
in ISO/IEC 23005:6:2019, Annex A.

EXAMPLE 1\\itn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice_bluew
describe the color Alice blue.

Describes the color of the)light effect as a reference to a classificatioE

IS0/
efined

ould

Intensity-value

Describes the intensity of the light effect in terms of illumination in

ux.

Intensity-range

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

3.4.5.1 General

3.4.5 Additional validation rules

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

§.4.5.2 _“If/Antensity-value is present, intensity-range shall be present and vice versa.

§.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"/>

© ISO/IEC 2019 - All rights reserved
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EXAMPLE 2 This example shows the description of a light effect which uses the color scheme where the
color is defined as a reference to the color classification scheme.

<sedl:DescriptionMetadata>

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

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

32000.0

" duration="28" color=":COLOR:amber" si:pts="0"/>

EXAMPLE 3 This example shows the description of a light effect which disables the light effect on the

left:middle:front only.
<sedl:DpscriptionMetadata>
<sedl:[lassificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-LocationCS-NS"
alias="pCcs"/>
</sedl:pescriptionMetadata>
<sedl:Effect xsi:type="sev:LightType" location=":WCS:left:middle:front" activat&€s"false"
si:pts=['40" fade="1"/>
5.5 Flash effect
5.5.1 [General
This sufclause specifies syntax and semantics of a flash effect.
5.5.2 PByntax
<complekType name="FlashType'">
<compllexContent>
<extgnsion base="sev:LightType">
<atfribute name="frequency" type="positivelnteg&?" use="optional"/>
</exfension>
</complexContent>
</complexType>
5.5.3 Binary representation syntax
FlashType { Number of bits Mnemonic
LightType LightType
frequerjcyFlag 1 bslbf
if(freqyencyFlag) {
frequgncy 8 uimsbf
}
}
5.5.4 Pemantics
Semantilcs of the F1asnType.
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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5.5.5 Example

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

53.6.1 General

This subclause specifies syntax and semantics of a temperature effect.

§.6.2 Syntax

complexType name="TemperatureType">

<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValweType"
use="optional"/>
<attribute name="intensity-range" type="sedl:intensigyRangeType"
use="optional"/>
</extension>

</complexContent>

/complexType>

5.6.3 Binary representation syntax

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

intensity-value 32 fsfb
}
if(intensityRangeFlag) {

intensity-range[0] 32 fsfb

intensity-range[d] 32 fsfb
}

5.6.4 \/Semantics

= faal
cHpPeracurecrypres

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.

© ISO/IEC 2019 - All rights reserved 35


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

ISO/IEC 23005-3:2019(E)

Name Definition

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

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

5.6.5 Additional validation rules

5.6.5.1 | General
For the purpose of referencing the additional validation rules are numbered.
5.6.5.2 | If intensity-value is present, intensity-range shall be present and vice versa.
5.6.5.3 | The intensity-value shall be within the intensity-range.
5.6.6 [Example
EXAMPIE This example shows the description of a temperature effect with the following semantics.
The intgnsity is 10° [within a range of (-10.0,100.0)°], i.e., relatively coldywith a duration of 2 s and thie
effect sthrts at si:pts="0".
<sedl:Effect xsi:type="sev:TemperatureType" intensity-valde="10.5" intensity-range="-10.0
100.0" Puration="2" si:pts="0"/>
5.7 Wind effect
5.7.1 [General
This sufclause specifies syntax and semantics.of'a wind effect.
5.7.2 Byntax
<complekType name="WindType">
<compllexContent>
<extpnsion base="sedl:EffectBaseType">
<atfribute name="intensity-value" type="sedl:intensityValueType" use="optional"/>
<atfribute name="intefisity-range" type="sedl:intensityRangeType" use="optional"/>
</exfension>
</complexContent>
</complexType>
5.7.3 Binary representation syntax
WindType { Number of bits Mnemonic
EffectBlaselype EffectBaseType
intensityvalueriag T DSIDT
intensityRangeFlag 1 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
pl CSCIIL.

| ntensityRangeFlag 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-rangg attribufe is not

present.
I ntensity-value Describes the intensity of the wind effect in terms ofstrength in Begufort.
Il ntensity-range Describes the range of the intensity value.

EXAMPLE [0.0,12.0] on the Beaufort scale.

5.7.5 Additional validation rules

3.7.5.1 General

v w]

or the purpose of referencing the additional validation rales are numbered.
§.7.5.2 If intensity-value is present, intensity-range shall be present and vice versa.
5.7.5.3 The intensity-value shall be within theintensity-range.

5.7.6 Example

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

Qy —-

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

sedl:Effect xsi;fype="sev:WindType" fade="5" location=":WCS:*:*:front" intensity-
vlalue="3.0" intgnsSity-range="0.0 12.0" activate="true" si:pts="0"/>

.8 Vibratioireffect

La

3.8.1 .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(interfsityRangeFlag) {
intensjity-range[0] 32 fsfb
intensjty-range[1] 32 fsfb
}
}

5.8.4 BSemantics

Semantikcs of the vibrationType.

Name Definition
VibrationType Tool for describing a vibration effeet)
intensityvalueFlag This field, which is only present iinthe binary representation, indicates the

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

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

intensity-value Describes-the intensity of the vibration effect in terms of thefrequency ac-
cording to-the Hz scale.

intensity-range Deseribes the range of the intensity value.

EXAMPLE [0.0,50.0] on the Hz scale

5.8.5 JAdditional validation rules

5.8.5.1 | General

For the purpose ofreferencing the additional validation rules are numbered.

5.8.5.2 | {fintensity-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">

Cat il Contant
ing

</extension>
</complexContent>
/complexType>

<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType" use="optipnal™|/>
<attribute name="intensity-range" type="sedl:intensityRangeType" use="optrhonal"|/ >
<attribute name="sprayingType" type="mpeg7:termReferenceType"/>

5.9.3 Binary representation syntax

bprayingType { Number of bits Mhemonic
EffectBaseType EffectBaseType
intensityValueFlag bslbf
intensityRangeFlag bslbf
sprayingTypeFlag bslbf
if(intensityValueFlag) {
intensity-value 32 fsfb
}
if(intensityRangeFlag) {
intensity-range[0] 32 fsfb
intensity-range[1] 32 fsfb
}
if(sprayingTypeFlag) {
sprayingType 8 bslbf
}
]

53.9.4 Semantics

Semantics of.the sprayingType.

Name.

Definition

bpraylngType

Tool for describing a spraying effect.

Tlac £201 ol o | Fam o Lo ot P~ H t th
TS TICTO, - wWiIintCIE 15 OTiTy prestrre T ciCoTTrdar y 1 eprostireatroT,rart es e

ntenci1tuVUaluaol]l oo
= P4 )

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

5.9.5.1 | General
For the purpose of referencing the additional validation rules are numbered.
5.9.5.2 | If intensity-value is present, intensity-range shall be present and vice versa:
5.9.5.3 | The intensity-value shall be within the intensity-range.
5.9.6 [Example
EXAMPIE This example shows the description of a water sprayer effect\with the following semantics.
The intensity is 0,7 ml/h [within a range of (0.0,10.0) ml/h] with a dutation of 2 s and the effect starts gt
si:pts="0".
<sedl:Effect xsi:type="sev:SprayingType" intensity-valuge="0.7" intensity-range="0.0 10.0"
duratioh="2" sprayingType="urn:mpeg:mpeg-v:01-SI-SprawingTypeCS-NS:water" si:pts="0"/>
5.10 Sqent effect
5.10.1 [General
This sufclause specifies syntax and semantics of a scent effect.
5.10.2 Syntax
<complekType name="ScentType">
<compllexContent>
<extpnsion base="sedl:EffectBaseType">
<atfribute name="scent") type="mpeg7:termReferenceType" use="optional"/>
<atfribute name="infe€nsity-value" type="sedl:intensityValueType" use="optional"/>
<atfribute name="imtensity-range" type="sedl:intensityRangeType" use="optional"/>
</exfension>
</complexContents
</complexType>
5.10.3 Binaryrepresentation syntax
ScentTypeq Number of bits Mnemonic
EffectBaseType EffectBaseType
scentFlag 1 bslbf
intensityValueFlag 1 bslbf
intensityRangeFlag 1 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

Semantics of the scentType.

Name Definition
pcentType Tool for describing a scent effect.
bcentFlag This field, which is only present in the binary/representation, indicgtes the

presence of the scent attribute. If it is 1, thén the scent attribute i$ pres-
ent, otherwise the scent attribute is notpresent.

ntensityValueFlag This field, which is only present in thébinary representation, indicgtes the
presence of the intensity-valuetattribute. Ifitis 1, then the intensity-
value attribute is present, otherwise the intensity-value attribfite is

not present.

| ntensityRangeFlag This field, which is only present in the binary representation, indicgtes the
presence of the intensity-range attribute. Ifitis 1, then the intensity-
range attribute is present, otherwise the intensity-range attriblite is

not present.

bcent Describes the seent to use. A CS that may be used for this purpose is the
ScentCS defined in ISO/IEC 23005-6:2019, Annex A.

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

ntensity-range Describes the range of the intensity value.

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

5.10.5 Additional validatien'rules

53.10.5.1 General

Hor the purpose of referencing the additional validation rules are numbered.
3.10.5.2 If in€ensity-value is present, intensity-range shall be present and vice versa.

§.10.5.3.The intensity-value shall be within the intensity-range.

106 _Exambple
r

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">
<compg Content
<extpnsion base="sedl:EffectBaseType">
<atfribute name="intensity-value" type="sedl:intensityValueType" use="optional"/>
<atfribute name="intensity-range" type="sedl:intensityRangeType" use="optional"¢
</exkension>
</complexContent>
</complexType>

5.11.3 Binary representation syntax

FogTypel{ Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensifyRangeFlag 1 bslbf
if(intensityValueFlag) {

intensjity-value 32 fsfb
}
if(intensityRangeFlag) {

intensjity-range[0] 32 fsfb

intensjty-range[1] 32 fsfb
}

}

5.11.4 Semantics

Semantikcs of the FogType.

Name Definition
FogTyp9 Tool for describing a fog effect.
intensityValueFlag This field, which is only present in the binary representation, indicates the

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

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

atteibabn o mpacant atharggicn tha o . . Attt 1o
rergeatttHute IS PreSes ot e rwise Tt race STty —argeattrottets

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:"OH.

sedl:Effect xsi:type="sev:FogType" intensity-value="1.5" duration="20" si:pts="L0"/

3.12 Color correction effect

3.12.1 General

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

3.12.2 Syntax

complexType name="ColorCorrectionType">
<complexContent>
<extension base="sedl:EffectBaseType">
<choice minOccurs="0">
<element name="SpatioTemporalLocator" type="mpégl:SpatioTemporalLocatorType"/>
<element name="SpatioTemporalMask" type="mpeg¥: SpatioTemporalMaskType"/>
</choice>
<attribute name="intensity-value" type="sedl¥intensityValueType" use="optional"
<attribute name="intensity-range" type="sEdl:intensityRangeType" use="optional"
filxed="0 1"/>
</extension>
</complexContent>
/complexType>

§.12.3 Binary representation syntax

/>

ColorCorrectionType { Number of bits Mnemonic
EffectBaseType EffectBaseType
intensityValueFlag 1 bslbf
intensityRangeFlag 1 bslbf
regionChoiceFlag 1 bslbf
if(regionChoiceFlag)’{

regionTypeChoice 1 bslbf

if(regionTypeChoice) {

SpatiofemporalLocator 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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ColorCorrectionType { Number of bits Mnemonic

}

}

5.12.4 Semantics

Semantics of the colorCorrectionType.

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

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

intensjtyRangeFlag This field, which is only present in the binary representation, indicates the
presence of the intensity-range attribute. Ifitis 1,therthe intensity-
range attribute is present, otherwise the intensify>r¥ange attribute is
not present.

regionGhoiceFlag This field, which is only present in the binarytepresentation, indicates the
presence of the choice. If it is 1, then the choicé’is present, otherwise the
choice is not present.

regionfypeChoice This field, which is only present in the\binary representation, speci-
fies the choice of the spatio-tempotal'fegion types. Ifit is 1, then the
SpatioTemporalLocator is present, otherwise the SpatioTemporalMask

is present.
intensity-value Describes the intensity of tlie’ color correction effect in terms of “on” and
“off” with respect to 1(on)-and 0(off).
intensjty-range Describes the range 0fithe intensity value, i.e., 1 (on) and 0 (off).
SpatiofemporalLocator 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. The
mpeg7:8patioTemporalLocatorType is defined in ISO/IEC 15938-5.

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

5.12.5 Additional validation rules

5.12.5.1 General

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

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

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

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

5.12.6 Example

EXAMPLE 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

sedl:Effect xsi:type="sev:ColorCorrectionType" inte&ngrty-value="1" intensity-rangeF"0 1"
duration="28" si:pts="12000">
<sev:SpatioTemporallLocator>
<mpeg7:FigureTrajectory type="rectangle">
<mpeg7:MediaTime>
<mpeg7:MediaTimePoint>T00:00:00</mp&g* :MediaTimePoint>
<mpeg7:MediaDuration>PT28S</mpeg7:;MediaDuration>
</mpeg7:MediaTime>
<!-- Vertex 1 -->
<mpeg7:Vertex>
<mpeg7:KeyTimePoint>
<mpeg7:MediaTimePoint>@00:00:00</mpeg7:MediaTimePoint>
<mpeg7:MediaTimePoimtT00:00:28</mpeg7:MediaTimePoint>
</mpeg7:KeyTimePoint>
<!-- x coordinate &->
<mpeg7:InterpolationFunctions>
<mpeg7:KeyValue/ type="startPoint">8</mpeg7:KeyValue>
<mpeg7:KeyValilie type="secondOrder" param="1.0">36</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<!-- 'y ceofdinate -->
<mpeg7:CnterpolationFunctions>
<mpé&gV:KeyValue>14</mpeg7:KeyValue>
<peqg7:KeyValue>28</mpeg7:KeyValue>
<lmpeg’:InterpolationFunctions>
< Apeg’:Vertex>
N =- Vertex 2 -->
Kmpeg7:Vertex>
<mpeg7:KeyTimePoint>

el Mot s Pl e Des oo, 40 00
<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 -->

e Madla T2 Dot
e e rTMeToThRT
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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 -->

mpeg’7-TnterpolationFunctions

<mpeg7:KeyValue>8</mpeg7:KeyValue>
<mpeg7:KeyValue>22</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<fmpeg7:Vertex>
</mpeg7:FigureTrajectory>
</sev| SpatioTemporalLocator>
</sedl:Effect>
5.13 Rigid body motion effect
5.13.1 [General
This sulclause specifies syntax and semantics of a rigid body motion effect;
5.13.2 Syntax
<complekType name="RigidBodyMotionType">
<compllexContent>
<extpnsion base="sedl:EffectBaseType">
<sefpuence>
<ellement name="MoveToward" type="sev:MoveTowardType" minOccurs="0"/>
<ellement name="TrajectorySamples" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<ellement name="Incline" type="sev:InclinePype" minOccurs="0"/>
<ellement name="Shake" type="sev:Shakelype" minOccurs="0"/>
<ellement name="Wave" type="sev:WaveT¥pe" minOccurs="0"/>
<ellement name="Spin" type="sev:SpinTEype" minOccurs="0"/>
<ellement name="Turn" type="sev:FurAType" minOccurs="0"/>
<ellement name="Collide" type="sev:CollideType" minOccurs="0"/>
</spquence>
</exfension>
</complexContent>
</complexType>
<complekType name="MoveTowardType">
<attrfbute name="speed™ type="float" use="optional"/>
<attrlbute name="aCegeleration" type="float" use="optional"/>
<attrfbute name="gdifectionV" type="sev:MoveTowardAngleType" use="optional"
defauft="0"/>
<attrlbute ndmé="directionH" type="sev:MoveTowardAngleType" use="optional"
defauf t="0"¢>
<attrfibugeynmame="distance-range" type="sedl:intensityRangeType" use="optional"/>
<attrfbute 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>

<complexType

name="ShakeType">

<attribute name="direction" type="mpeg7:termReferenceType" use="optional"/>

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

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

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

<attribute name="interval" type="positiveInteger" use="optional"/>
</complexType>

<complexType name="WaveType'">
attribute name="direction" tvype="mpeg7-termReferenceType" nse="optional"

<attribute name="startDirection" type="mpeg7:termReferenceType" use="optional" />
<attribute name="count" type="float" use="optional"/>

<attribute name="distance-range" type="sedl:intensityRangeType" use="optional'h/>
<attribute name="distance" type="float" use="optional"/>

<attribute name="interval" type="positiveInteger" use="optional"/>

/complexType>

complexType name="SpinType">

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

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

complexType name="TurnType">

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

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

/complexType>

complexType name="CollideType">

<attribute name="directionH" type="sev:MovelowardAngleType" use="optional"
default="0"/>

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

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

/complexType>

simpleType name="TurnAngleType"®
<restriction base="integer"»

<minInclusive value="-180")>
<maxInclusive value="18Q"/>
</restriction>
/simpleType>

simpleType name="InclineAngleType">
<restriction bas€x"integer">

<minInclusivé-walue="-359"/>
<maxInclusivé value="359"/>
</restrict¥on>
/simpleType>

simplieType name="MoveTowardAngleType">
<pestriction base="integer">
<minInclusive value="0"/>

T bl : k] noLC Qo
X cTaST ot =

</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(TrajgctorySamplesFlag) { Ar\uj
numb¢rOfSamples 16 uimsbf q>)
nbOfPpsitionAndOrientation 3 uimsbf v ?3
for(kH0;k<( numberOfSamples * QQV‘)
nbOfPositionAndOrientation);k++) { ({b
taraj¢ctorySampleArray [k] 32 fsfb P C) v
) W
} QU\
if(InclipeFlag) { ‘_&\J
Incling 4 n%ﬁneType
} oQ\
if(ShakpFlag) { A
Shake As\\) ShakeType
} X
if(Wav¢Flag) { h@
Wave 4.\‘0 WaveType
} O
if(Spinflag) { X -
Spin Q\\ SpinType
} N\
if(TurnfFlag) { ,_O\‘
Turn ,\U TurnType
) 9~
if(CollideFlag) { X
Collid¢ _Q‘V CollideType
} o\l
} S
N
MoveTov r;\\ﬂTynp { 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
}
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MoveTowardType { Number of bits Mnemonic
if(accelerationFlag) {
acceleration 32 fsfb
}
if(directionVFlag) {
directionV 9 uimsbf
}
iftdirectiomtFtag){ —
directionH 9 uimsbf Ar\uj
) )
if(distanceFlag) { L, ?3
distance 32 fsfb ~S \®
} >
if(distanceRangeFlag) { () v
distance-range 32*%2 fsﬂsi(/
} O
] k\’/
A
nclineType { Number oj.@ Mnemonic
pitchSpeedFlag 1 \\\< bslbf
pitchAccelerationFlag 1 ‘\0\ bslbf
rollSpeedFlag ]\x\@ bslbf
rollAccelerationFlag +1 N bslbf
yawSpeedFlag \\\(0 1 bslbf
yawAccelerationFlag xQO 1 bslbf
pitchRangeFlag e 1 bslbf
yawRangeFlag (",\V 1 bslbf
rollRangeFlag \ ¢ 1 bslbf
pitchFlag oS 1 bslbf
rollFlag O 1 bslbf
yawFlag X O\U 1 bslbf
if(pitchSpeedFlagj{"
pitchSpeedOy 32 fsfb
} Na
if(pit£l@\(elerationFlag) {
Eir&‘\ﬁcceleration 32 fsfb
VD
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(rOllRFuscrlas) { —
roll-ralnge 32%2 fsfb Ar\uj
) Q>
if(yawRangeFlag) { L, ?3
yaw-range 32%2 fsfb A N~
NJ
} oD
if(pitchFlag) { Gy
pitch 10 bslbf &/
\
} O
if(rollFlag) { K\J
roll 10 'bstBf
) N
if(yawHlag) { X\\(
yaw 10 0 [bsibf
} 2
} N\
¢\w
ShakeTyjpe { J\Number of bits Mnemonic
directignFlag otk bslbf
countFlag (",\v 1 bslbf
distandeRangeFlag N\ 1 bslbf
. N
distandeFlag @) 1 bslbf
intervallFlag . O 1 bslbf
if(diredtionFlag) { X O\U
-~
directjon %) 3 bslbf
} o
if(countFlag) { A?“\
count ~$\/ 32 fsfb
b | AY
if(dista@angeFlae] {
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
Hdireettonttag —

direction 2 bslbf A\\J-)
} Q>
if(startDirectionFlag) { el

startDirection 2 bslbf A~ N~
} >
if(countFlag) { .C) v
count 32 fs(ti(/'
) 4O
if(distanceRangeFlag) { k\v‘}

distance-range 32%*2 o O [fsfb
) O
if(distanceFlag) { ‘\\\(

distance 32 ‘\\)‘ fsfb
} X
if(intervalFlag) { \Q

interval A\‘O 32 uimsbf
} xO

1 o

oY
bpinType { \ Number of bits Mnemonic
directionFlag (3\\ 1 bslbf
countFlag . (.)v 1 bslbf
intervalFlag O\U 1 bslbf
if[directionFlag)\@\J

direction Oy 3 bslbf
} el
if(countFlg) {

cotunt 32 fsfb
VD
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) {
Distanee 32 fstl —
} N2
) aQ>
[ @ ™S
({ 2z
CollideType { Number of bits Mnemonic ~ J
speedF|ag 1 bslbf n(b\)
directipnHFlag 1 bslbf .C ’
directignVFlag 1 bslbf \<</v
if(diredqtionHFlag) { p\
directjon 9 uim(s};f}
)  ©
if(diregtionVFlag) { AO
directjon 9 \\\( uimsbf
} QO
if(speediFlag) { Q(\@
Speed YR\ N fsfb
) R
} %O
O
5.13.4 Pemantics

Semantiks of the RigidBodyMotionT@g :

o

(@)

hd - as
Name | Definition
RigidBddyMotionType GS) [ Tool for describing a rigid body motion effect.
MoveToyardFlag (‘O\J This field, which is only present in the binary representation, indicates the

Q presence of the MoveToward element. If it is 1, then the MoveToward ele-
‘\?‘ ment is present, otherwise the MoveToward element is not present.
MoveTogward Q This pattern covers three dimensional movement of 6DoF, which means
% changing the location without rotation (see Figure 6). The type is
&?\ sev:MoveTowardType.
7
X
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

Witere TIT TOwWS dicates tie mumber of samptes: T e sampting rate $hall be
calculated by m/duration.

suEmy
o* "rag,

Figure 7, TFrajectorySamples pattern

humberOfSamples

Describes the number ofitrajectory sample data.

hbOfPositionAndOrientation

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

arajectorySampleArray

Describes numberOfSamples by nbOfPositionAndOrientation mjatrix of
the traject@rySamples.

[nclineFlag This field, which is only present in the binary representation, indicgtes
the presence of the Incline element. Ifitis 1, then the Incline elementis
present, otherwise the Incline elementis not present.

[ncline 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 each axg whe-
nere P denotes pitch, Yw denotes yaw, and R denotes roll.

Y A
|; R
Yw 1 7
A
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 Wwave element. If itis 1, then the Wwave element is present,
otherwise the Wave element is not present.

Wave

This pattern is a continuous motion from side-up to side-down like the’sur-
face of water. (see Figure 10) This is an abstracted motion patterfwhich
can be alternatively expressed by repetition of rolling or pitching of Incline
pattern. The type is sev:WaveType.

Figure.10 — Wave pattern

SpinFlgg

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

Spin

This pattern is a cantinuous turning based on a central point inside with-
out change the pglace (see Figure 11). This is an abstracted motion pattern
which can bejalternatively expressed by repetition of yawing of Incline
pattern. Thetype is sev:SpinType.

Figure 11 — Spin pattern

TurnFldg

This field, which is only present in the binary representation, indicates the
presence of the Turn element. If it is 1, then the Turn element is present,
otherwise the Turn 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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®0

presence of the directionH attribute. If itis 1, then the directionH attrib-

ute is present, otherwise the directionH attribute is not present

Name Definition
O >
Figure 12 — Turn pattern 9,) :
ollideFlag This field, which is only present in the binary repres ion, indicqtes
the presence of the Col1ide element. Ifitis 1, th %e Collide elementis
present, otherwise the Col1ide element is not p’&nt.
ollide This pattern is a motion of moving object collides against somethinjg (see
Figure 13). This is an abstracted motion rn which can be alterha-
tively expressed by repetition of Move @‘Incline pattern. The type is
sev:CollideType. \
& O
%
& .
&\ Figure 13 — Collide pattern
&
Semantics of the MoveTorwardType. K\
e
Name Defjiition
bpeedFlag \svfield, which is only present in the binary representation, indicgtes the
. |presence of the speed attribute. If it is 1, then the speed attribute i$ pres-
'ent, otherwise the speed attribute is not present
N
peed r-o Describes the moving speed in terms of centimetre per second.
ccelerationFlag OV This field, which is only present in the binary representation, indicgtes the
% presence of the acceleration attribute. Ifitis 1, then the accelerption
o‘\ attribute is present, otherwise the acceleration attribute is not present
. -~ - . . .
Ccelerath})Q Describes the acceleration in terms of centimetre per square secongl.
irection g This field, which is only present in the binary representation, indicgtes the

ire 1‘,ionH

Describes the horizontal direction of moving in terms of angle (see

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

Figure
the

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

directionH= 0

LY

directionH= 90 € directionH= 270

Figure 14 — Horizontal direction model for MoveToward pattern
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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
i

directionV = O<—Q—> directionV = 180

Figure 15 — Vertical direction model for MeaveToward pattern

distandeFlag

This field, which is only present in the binaryxepresentation, indicates the
presence of the distance attribute. If it isd, then the distance attribute i
present, otherwise the distance attribute)is not present.

distande

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

distandeRangeFlag

This field, which is only presentin the binary representation, indicates the
presence of the distance-range attribute. If it is 1, then the distance-
range attribute is present; otherwise the di stance-range attribute is not
present.

distande-range

Describes the range of the distance value.
EXAMPLE [-10€, 100].

Semantikcs of the InclineType.

Name Definition
pitchSgeedFlag 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.
pitchSgeed Describes the rotation speed based on X-axis in terms of degree per second|

pitchAdcelerationFlag

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.

pitchAdcelerakion

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

rollSpdedElag

Th

Fhisfieldwhichisenlypresentinthe binaryrepresentationindicatesthe
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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Name Definition

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 pef S(Iluare
second.
pitchRangeFlag This field, which is only present in the binary representationjindicgtes the

presence of the pitch-range attribute. Ifitis 1, then the pitch-ringe
attribute is present, otherwise the pitch-range attribute is not prgsent.

pitch-range

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

pitchFlag

This field, which is only present in the binaryrepresentation, indicgtes the
presence of the pitchSpeed attribute. Ifit\is 1, then the pitchSpeeld attrib-
ute is present, otherwise the pitchspegd attribute is not present.

pitch

Describes the rotation based on X-axis in terms of angle. Positive vglue
means the rotation angle in the direction of pitch arrow, where p d¢notes
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.

rol1lRangeFlag

This field, which is only present in the binary representation, indicgtes
the presence of the rol1-range attribute. Ifitis 1, then the rol1-trange
attribute is present, otherwise the ro11-range attribute is not prepent.

roll-range

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

FollFlay

This field, which is only present in the binary representation, indicgtes the
presence of the ro11 attribute. If it is 1, then the ro11 attribute is present,
otherwise the ro11 attribute is not present.

Lo 11

Doceribacthawotationbhacnd A7 Soicipm b afangla Docitia ol

DESEFB ettt FotatiofBasea oS Hrterm S orangre-rosttve-varte 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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Name

Definition

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 nn]y present inthe hin:\ry rnprncnnf:\finn, indicatesthe

presence of the direction attribute. Ifitis 1, then the direction attribiitg
is present, otherwise the direction attribute is not present.

direction

Describes the direction of the shake motion (see Figure 17). A CS thatmay
be used for this purpose is the ShakeDirectionCS defined in ISQ/IEC 23005
6:2019, Annex A.

@rge

Heave

Sway

N\

x\e'

Figure 17°— Direction model for Shake pattern

countFlag

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

count

Describ€s;the times to shake during the duration time.

distandeRangeFlag

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

distande-range

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

distandeFlag

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

distande Describes the distance between the two ends of the shaking motion in
terms of centimetre (see Figure 18).
a4 L.
T -
distance
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.

shake | intervall shake |~ iriterval ghake
Figure 19 — Illustration of interval
Semantics of the waveType.
Name Definition

irectionFlag This field, which is only present'in the binary representation, indicgtes the
presence of the directiona@ttribute. Ifitis 1, then the direction gttribute
is present, otherwise the\direction attribute is not present.

irection

Describes the direction of the wave motion (see Figure 20). A CS that
may be used for thHis purpose is the WaveDirectionCs defined in IS0/
[EC 23005-6:2019, Annex A.

direct_ion = leffight

direction = fromntrear

Figure 20 — Direction for waving motion

tartDirectionFlag

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

btartDinéation

Describes whether it starts towards up direction or down direc-
tion (see Figure 21). A CS that may be used for this purpose is the
WaveStartDirectionCs defined in ISO/IEC 23005-6:2019, Annex A.

\ 7 X

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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Name

Definition

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
lJl COCIILT Uf tllC (:lL LallCtT Clttl 1‘uutc }flt ib 1, tllCll t}lC Lllb LadllCc Gttl 1luutc iD
present, otherwise the distance attribute is not present.

distande

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

distance

Figure 22 — Distance for,waving motion

intervdlFlag

This field, which is only present in the Winary representation, indicates the
presence of the interval attributeyfit is 1, then the interval attribute i
present, otherwise the intervalattribute is not present.

intervgl Describes a break time in the‘intervals of wave motions according to the
time scheme used. The time&&cheme used shall be identified by means of
the si:absTimeScheme dnd si:timeScale attributes respectively.
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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
Figure 23 — Direction-for turn pattern
bpeedFlag This field, which is only present in the-binary representation, indicgtes the
presence of the speed attribute. If it is 1, then the speed attribute i§ pres-
ent, otherwise the speed attribute is not present.
speed Describes the turning speedinydegree per second.
istanceFlag This field, which is only.present in the binary representation, indicgtes the
presence of the distancg attribute. If itis 1, then the distance attribute is
present, otherwise the'distance attribute is not present.
istance Describes the distance between the origin and destination in termg of

centimetre.

Semantics of the spinType.

Name

Definition

irectionFlag

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

irection

Describes the direction of the spinning based on the 3 axes. A CS thpt
may be used for this purpose is the SpinDirectionCs defined in IS0/
[EC 23005-6:2019, Annex A.

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

opposite spinning direction of “xf”.

tountFlay

This field, which is only present in the binary representation, indicgtes the
presence of the count attribute. If it is 1, then the count attribute i§ pres-
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 = 0

directionH = 90 directionH\5)270

¥

directionH = 1

rg\\\

Figure 24 — Horizontal direetion model for collide pattern

directionHFlag This field, which is only present in‘th€ binary representation, indicates
the presence of the direction®attribute. If it is 1, then the directionH
attribute is present, otherwiséthe directionH attribute is not present.

directionVv Describes the vertical direction of receiving impact in terms of angle (see
Figure 25). The type is_se¥: TowardAngleType. The angle starts from the
front-center of rigid body and increases with CCW.

directionV = 270

directionV =

e— directionV = 180

directionV = 90

Figure 25 — Vertical direction model for collide pattern

directionvFt=ag Thisfietd, which IS only presentin the binmary Tepresentation, 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>

[ is also possible to describe without speed or acceleration. In this case the semantics-is.that the rigid
ody starts to movetoward at si:pts="0" and should reach at the target position within the fluration
me, which implies that the speed is decided by the duration and the distance. According to the below
xample, the implied speed is 3 cm/s.

@ ot o5 =

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

wul

XAMPLE 2 This example shows the description of an incline effectwith the following semantics. The
hrget pitch angle is 30°. The rotation speed is 10° per second and the duration is 5 s. The rigid body
tarts to rotate towards target angle at si:pts="0" and stays at.the target angle until the duratign time.

wn

sedl:Effect xsi:type="sev:RigidBodyMotionType" dukation="5" si:pts="0">
<sev:Incline pitch="30" pitchSpeed="3.0"/>
/sedl:Effect>

et

[ is possible to describe acceleration instead of speed.

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

et

[ is also possible to describe without;speed or acceleration. In this case the semantics is that the rigid
ody starts to incline at si:pts="0{ and should finish this motion during the duration time, which implies
hat the speed is decided by the'duration and the angle.

(millow

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

XAMPLE 3 ThisCexample shows the description of a shake effect with the following semantics. The
hoving direction is sway which means moving left and right repeatedly. The end-to-end digtance is
0 cm and th& duration is 5 s. The rigid body starts to shake at si:pts="0" and shake 5 times fintil the
uration time.

el Welllval

sedld \PescriptionMetadata>
ssedl: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:DescriptionMetadata>
<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Wave direction=":WAVE:left right"

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

</sedl:Effect>

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

Ffect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">

<sev:[flurn direction="30" speed="6" distance="5"/>
</sedl:Effect>
It is alsq possible to describe without speed. In this case the semantics is that the rigid body-starts tp
turn in the right direction at si:pts="0" and should finish this motion during the durationctime.
<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">

<sev:[urn direction="90" distance="5"/>
</sedl:Effect>
EXAMPIE 6 This example shows the description of a spin effect with the following semantics. The
spinning direction is “xf” which means forward spin based on x-axis. The'spinning count is 5 times anfd
the durgtion is 6 s which means the rigid body starts to spin at si:pts="0"\and repeats 5 times for 6 s.
<sedl:DpscriptionMetadata>

<sedljClassificationSchemeAlias alias="SPIN"

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

</sedl:pescriptionMetadata>
<sedl:Effect xsi:type="sev:RigidBodyMotionType" duration="6" si:pts="0">

<sev:Bpin direction=":SPIN:xf" count="5"/>
</sedl:Effect>
EXAMPILE 7 This example shows the description.of-a collide effect with the following semantics. T
rigid bofly receives the colliding impact from thie horizontal angle 90° and vertical angle 30° with t
speed 220 cm per second.
<sedl:Effect xsi:type="sev:RigidBod¢MgtionType" si:pts="0">

<sev:follide directionH="90" directionv="30" speed="220"/>
</sedl:Effect>
5.14 P3ssive Kinesthetic motien effect
5.14.1 [General
This subclause specifies syntax and semantics of a passive kinesthetic motion effect.
5.14.2 Syntax
<complekTyfeSname="PassiveKinestheticMotionType">

<compléx€ontent>

<extbmstomrisase—tse .Ri\jidnud Mottornrt P'C“
<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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5.14.4 Semantics

Semantics of the PassiveKinestheticMotionType.

019(E)

Name Definition

and three orientations

PassiveKinestheticMotionType |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

rajectorySamples Tool for describing a passive kinesthetic interaction. The passiyek

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

thetic motion data is comprised with m by 6 matrix, where 6(colunins con-

nes-

ns (0x,
These

pdateRate Describes a number of data update times per second!

EXAMPLE The value 20 means that the kinesthetic device will mo
20 different positions and orientations for£aeh second.

ive to

§3.14.5 Additional validation rules

3.14.5.1 General

v w]

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

(@x ]

.14.5.2 A number of Trajectorysamples shall bg ih multiples of 6 since 6 samples inclu
fositions and three orientations at each period Therefore number of rows is fixed to 6.

(&x ]

.14.5.3 A number of Trajectorysamples atian update period shall not exceed the duration t
odateRate attribute should be set.

o

[&x ]

.14.6 Example

his example shows the description of a passive kinesthetic motion effect with the following se
he kinesthetic device mgves to new positions and orientations according to the timeSamyj
osition and orientation(dgata are given and updateRate is 3, then the kinesthetic device guid

[eleouiolill— N

ata are provided. Note that the passive kinesthetic motion effect is activated at si:pts="5".

sedl:Effect &sititype="sev:PassiveKinestheticMotionType" updateRate="3"
gi:pts="5">
<sev:TrajectorySamples mpeg7:dim="3 6">
150,20 10 30 10 20 11 50 30 10 O
O\IO0 10 10 0 15
</[Gey:TrajectorySamples>
/6edl:Effect>

He three

herefore

mantics.
les. If 3
bs user’s

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

5.15 Passive kinesthetic force effect

5.15.1 General

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

5.15.2 Syntax

<complexType name="PassiveKinestheticForceType">
<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<element name="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
SizeOf forceRow 16 tirrsbf
SizeOfHorceColumn 4 uimsbf
for(k=(;k<(SizeOfforceRow*

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

Semantikcs of the PassiveKinestheticMotionType.

Name

Definition

Passivs

KinestheticForceType

Tool for describing a passive kinesthetic force/torque effect. This type
defines a passive kinestheti¢/force/torque mode. In this mode, a user hold{
the kinesthetic device softly and the kinesthetic device guides the user’s
hand according to thetecorded force/toque histories.

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

SizeOfHorceRow Desgribes a row size of force

SizeOfHorceColumn Describes a column size of force (Usually 6)

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

updateRate Describes a number of data update times per second.

5.15.5 Additional validation 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 sa
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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 effect is activated at si:pts="2".

<sedl:Effect xsi:type="sev:PassiveKinestheticForceType" updateRate="3" si:pts="2">
<sev:PassiveKinestheticForce mpeg7:dim="3 6">

o) U U U o U

0 032 00

0 030105
</sev:PassiveKinestheticForce>
/sedl:Effect>

.16 Active kinesthetic effect

L

3.16.1 General

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

5.16.2 Syntax

complexType name="ActiveKinestheticType">
<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<element name="ActiveKinesthetic" type="sé&wActiveKinestheticForceType"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="ActiveKinesthetigForceType">
<attribute name="fx" type="float'| &se="optional"/>
<attribute name="fy" type="float'w use="optional"/>
<attribute name="fz" type="ftodt" use="optional"/>
<attribute name="tx" type="feat" use="optional"/>
<attribute name="ty" type="float" use="optional"/>
<attribute name="tz" type="float" use="optional"/>
/complexType>

5.16.3 Binary representation syntax

fctiveKinesthetje Number of bits Mnemonic

EffectBaseType EffectBaseType
txFlag 1 bslbf
tyFlag 1 bslbf
tzFlag 1 bslbf
Eetlas 1 bsibf
fyFlag 1 bslbf
fzFlag 1 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 Semantics

Semantikcs of the ActiveKinestheticType.

Name

Definition

ActiveHinestheticType

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

ActiveHinesthetic

Describes an active kinesthetic interaction.

ActiveHinestheticForceType

Tool for describing three forces (£x, fy, £z) and torques (tx, ty, tz) for each
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, whichis 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
the presence of the ty attribute. If it is 1, then the ty attribute is present,
otherwise the ty attribute is not present.

tzFlag

This field, which 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 is not present.

fzFlag

This field which is nn]v present inthe hln:\rv rpnrpcpnf::hnh indicates

the presence of the fz attrlbute Ifitis 1, then the fz attrlbute 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).

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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