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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establish
technica
and non
technolo

Internati
The mai
Standarg

an Intern

ISO/IEC

Subcomimittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC
and conf

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

led by the respeciive organization to deal with particular fields of technical activity. 1ISO and JE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
h task of the joint technical committee is to prepare International Standards. |Praft International

s adopted by the joint technical committee are circulated to national bodies for.voting. Publication gs
ational Standard requires approval by at least 75 % of the national bodies casting a vote.

23005-3 was prepared by Joint Technical Committee ISO/IEC JTC1, Information technolog)

~

23005 consists of the following parts, under the general title /aformation technology — Media conte
rol:

1: Architecture

2: Control information

3: Sensory information

4: Virtual world object characteristics
5: Data formats for interaction devices
6: Common types and tools

7: Conformance and-reference software
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Introduction

2011(E)

The usage of multimedia content is becoming omnipresent in our everyday life, in terms of both consumption
and production. On the one hand, professional content is provided to the end user in high-definition quality,
streamed over heterogeneous networks, and consumed on a variety of different devices. On the other hand,

er-generated content overwhelms the Internet with muliimedia assefs being uploaded 10 a wide
ailable Web sites. That is, the transparent access to multimedia content, which is also referr|

nd-user devices and network connectivity issues, but it is the user who ultimately consumes the
ence, the concept of UMA has been extended to take the user into account, which is generally refer
niversal Multimedia Experience (UME).

owever, the consumption of multimedia assets can also stimulate senses other than vision or
.g., olfaction, mechanoreception, equilibrioception, or thermoception. That is, \in) addition to the augq
ntent of, e.g., a movie, other senses shall also be stimulated giving her/hith/the sensation of bein
the particular media which shall result in a worthwhile, informative user experience.

his motivates the annotation of the media resources with metadata-as defined in this part of ISO/IE
hich steers appropriate devices capable of stimulating these othér senses.

he International Organization for Standardization (ISO) and“International Electrotechnical Commiss
raw attention to the fact that it is claimed that compliance with this document may involve the use of

I$O and the IEC take no position concerning the evidefice, validity and scope of those patent rights.

he holders of these patent rights have assured,ISO and the IEC that they are willing to negotiate
nder reasonable and non-discriminatory terms and conditions with applicants throughout the worl
respect, the statements of the holders of these patent rights are registered with ISO and the IEC. Inf
ay be obtained from the companies listéd in Annex C.

>~

ttention is drawn to the possibility’that some of the elements of this document may be the subject
ghts other than those identified\.in" Annex C. ISO and IEC shall not be held responsible for identifyir
Il such patent rights.

qQ) =

range of
cd to as

niversal Multimedia Access (UMA), seems to be technically feasible. However, UMA mainly focusgs on the

content.
red to as

hearing,
io-visual
g part of

C 23005,

on (IEC)
batents.

licences
1. In this
ormation

of patent
g any or
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Information technology — Media context and control —

Part 3:
Sensory information

1 Scope

—

his part of ISO/IEC 23005 specifies the syntax and semantics of description schemes and descriptors that
bpresent sensory information. Its purpose is to enhance the experience of Users while consuming media
BSOUrCes.

= =

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

= = —

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

b\

Digital Content $ >

Provider 4\@ — 2 -

(Virtual World S
oo (serious) ﬁ\g o
®c simulato D, ...) D —
& Rg s
5t
23
S Adaptation RV/VR Virtual World Data Representation V

Scope of this
international standard

1
Adaptation RV || Adaptation VR

S

S | A A'
Device Commands

$

Real World Pata
Representjtion

Figure 1 — System Architecture

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

The following referenced documents are indispensable for the specification of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 15938-5, Information technology — Multimedia content description interface — Part 5. Multimedia
description schemes

ISO/IEC

1000-7:2007, Information technology — Multimedia framewark (MPFG-21) — Part 7: Digital lfe

Adaptati
ISO/IEC

IETF RF
IETF Re

IETF RF
January

W3C XML, Extensible Markup Language (XML) 1.1, Second Edition, W3C Recommendation 16 August 2006,

edited in

DI

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

place 29 September 2006

W3C XMLSCHEMA, XML Schema Part 1: Structures and XML< Schema, Second Edition W3

Recomn

endation, 28 October 2004

W3C XMLSCHEMA, XML Schema Part 2: Datatypes, Second“Edition W3C Recommendation, 28 Octobsd

2004

3 Ter

ms, definitions, symbols, and abbreviated terms

3.1 Tdrms and definitions

C 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet MesSage Bodie$
uest for Comments: 2045, November 1996

C 3986, Uniform Resource Identifier (URI): Generic Syntax, |IETF Request For"Comments: 3986,
P005

Py

)

-

For the purposes of this document, the terms and definitions in ISO/IEC 23005 (all parts) and the followin
apply.

311

digital cpntent provider

entity thdt acts as the source 6f digital information of various nature

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

EXAMPLE Digital' content from an on-line virtual world, simulation environment, multi user game, broadcastg
multimedip produétion, peer-to-peer multimedia production, or packaged content like a DVD or game.

3.1.2

sensory information

standardized representation format of ISO/IEC 23005 in the standardization area B as defined in
ISO/IEC 23005-1

EXAMPLE Sensory effect metadata, haptic (kinesthetic/tactile) information, emotion information, avatar information.
313

sensory effect metadata

defines the description schemes and descriptors to represent sensory effects

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

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

315
adaptation VR
gniity that can process the sensory Information in order 1o be consumed within the real world s conigxt

NOTE This may include the adaptation or transformation of the sensory information according to the)caphpbilities of
pal world devices or the preferences of the user. A specification of these capabilities and preferencesi¢an bg¢ found in
BO/IEC 23005-2.

R

3.2 Symbols and abbreviated terms

Hor the purpose of this document, the symbols and abbreviated terms given in‘the’following apply:
DIA digital item adaptation (ISO/IEC 21000-7)

MPEG-21  multimedia framework (ISO/EC 21000)

NIPEG-7 multimedia content description interface (ISO/IEC\15938)

SEDL sensory effects description language
SEM sensory effect metadata

SEV sensory effects vocabulary

UMA universal multimedia access

UME universal multimedia experience
AML extensible mark-upanguage

ASI XML streaming instructions

4 Schema documents

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

I some cases though and in partlcular for the cIause 5, the syntax of descrlptlon schemes and desc riptors is

- 0 . s dl schema
document these schema components shouId be gathered in a same document W|th the schema wrapper
provided at the head of the clause. For better readability, the relevant schema documents are provided in the
Annex B, but as non-normative information.

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

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

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

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

n n n i ”

xml:" and "xmlns:" are normative prefixes defined in [1]. The prefix “xm1:” is by definition bound to
"http://www.w3.org/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings and

is not itselboundteanyramespacerame—m—————————————————————————

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

“ " I TR R TR}

sev:”, ‘dia:”, “si:”, “mpeg7:”.

D

In particdlar, most of the informative examples in this specification are provided as XML fragménts' without th
normally|required XML document declaration and, thus, miss a correct namespace binding context declaratio
In these |descriptions fragments the different prefixes are bound to the namespaces as diven in the followinyg
table.

=

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

Preffix Corresponding namespace

ct urn:mpeg:mpeg-v:2010:01-CE<NS

sedl urn:mpeg:mpeg-v:2010: 0148EDL-NS

sey urn:mpeg:mpeg-v:2010¢01-SEV-NS

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

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

mpeg7 urn:mpeg:mpedyéschema: 2004

XS] http://www w3 .0rg/2001/XMLSchema-instance
xsdl http://www.w3.0rg/2001/XMLSchema

Unlike the informative descriptions examples, the normative specification of the syntax of tools in XML
Schema|follows the namespace binding context defined in the relevant schema declaration such as the on
defined ip 5.3.

D

4.2 S¢nsory effects description language

4.3 Introduction

=y

This Clapse specifies the syntax and semantics of the sensory effects description language (SEDL) whig
provides|basjcibuilding blocks for the authoring of sensory effect metadata.

4.4 Vatidation

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

4 © ISO/IEC 2011 — All rights reserved
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4.5 Processing

:2011(E)

The processing model for the sensory effect metadata is defined as an XML processor (as specified by W3C

XML) and the utilization of the elements and attributes as defined in the subsequent (Sub)clauses.

NOTE The processing of the sensory effect metadata may follow existing XML decoding/parsing models such as the

Document Object Model (DOM) or the Simple API for XML (SAX).

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

respect to other media assets.

XAMPLE These other media assets may be video and/or audio.
.6 Basic building blocks

.6.1 Introduction

etadata.

his Part of ISO/IEC 23005 adopts the XML streaming instructions (XSt) as defined in ISO/IEC 21

his Subclause specifies the syntax and semantics of the basic building blocks for authoring sensgry effect

DO0-7 for

the purpose of identifying process units and associating time information to them. In this context, g4 process

ccording to the navigation path of the XML documént. Process units may overlap, i.e. some
(including anchor elements) may belong to several process units. Additionally, the content prov
require that a given process unit be encoded as a-random access point, i.e. that the resulting access

imstructions is fully specified in 8.6 of ISO/|IEE 21000-7:2007.

nit is defined as a well-formed fragment of XML-based metadatasthat can be consumed as such and to which
e information may be attached, indicating the point in time #When it becomes available for consumption. A
rocess unit is specified by one element named anchor element and by a process unit mode indicdting how
her connected elements are aggregated to this anchor:to compose the process unit. Depending on the
ode, the anchor element is not necessarily the root*of the process unit. Anchor elements are| ordered

Blements
der may
Linit does

ot require any other access units to be decoded. The syntax and semantics of the XML sgtreaming

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

'

{

|

| activate

- | 74 ! . - >
duration = t,~t
3 %0
Figure 2 — Time model for sensory effect metadata

© ISO/IEC 2011 — All rights reserved 5
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Each effect may be activated (i.e., ty) and deactivated (i.e., t3) at certain points in time. The deactivation of an
effect may be explicitly defined (i.e., activate="false") or indicated by means of a duration attribute
during activation (i.e., t3—t5). Furthermore, each effect may specify a fade-in (i.e., t;=ty) or fade-out (i.e., ts—t;)
time within which the corresponding effect shall reach its specified intensity.

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

4.6.2 Schema wrapper

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

=)

<?xml yersion="1.0"?>

<schema
xmlng="http://www.w3.0rg/2001/XMLSchema"
xmlng:sedl="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlng :mpeg7="urn:mpeg:mpeg’:schema:2004"
xmlng:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xmlng:dia="urn:mpeg:mpeg2l1:2003:01-DIA-NS"
xmlng:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
targ¢e¢tNamespace="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
elem¢ntFormDefault="qualified" attributeFormDefault="unqualified"
versjlon="ISO/IEC 23005-3" id="MPEG-V-SEDL.xsd">

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

<imp¢rt namespace="urn:mpeg:mpeg2l:2003;01-DIA-XST-NS"
schemallocation="http://standards.iso.oxrg/ittf/PubliclyAvailableStandards/MPEG-
21 _scheéma_files/dia-2nd/XSI-2nd.xsd"/>

<imp¢drt namespace="urn:mpeg:mpeg2t:2003:01-DIA-NS"
schemallocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
21 _schema_files/dia-2nd/UED-2nd.xsd"/>

<imp¢rt namespace="urn:mpegimpeg-v:2010:01-CT-NS" schemalLocation="MPEG-V-
CT.xsd} />

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

</scherma>

6 © ISO/IEC 2011 — All rights reserved



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

ISO/IEC 23005-3:2011(E)

4.6.3 Base datatypes and elements

4.6.3.1  Syntax

<V—— HH#H###HHFFFFFFFFEEEE A ——>
<!-- SEM Base Attributes -—>
<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFHAAAAA A SRS HHHHHE >
<attributeGroup name="SEMBaseAttributes">

<attribute name="activate" type="boolean" use="optional" />

grtribute mame=duration* type="*poSItIvVeInteger * Use="*opttIonar
<attribute name="fade" type="positiveInteger" use="optional" />
<attribute name="alt" type="anyURI" use="optional" />
<attribute name="priority" type="positiveInteger" use="optional!"
<attribute name="location" type="mpeg7:termReferenceType"
use="optional" />
<attributeGroup ref="sedl:SEMAdaptabilityAttributes"/>
</attributeGroup>
<simpleType name="intensityValueType">
<restriction base="float"/>
</simpleType>
<simpleType name="intensityRangeType">
<restriction>
<simpleType>
<list itemType="float"/>
</simpleType>
<length value="2" fixed="true"/>
</restriction>
</simpleType>

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAEAA AR HHHHHE >
<!-- SEM Adaptability Attributes -—>
<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFAFHAAAAA AR HHHHHE >
<attributeGroup name="SEMAdaptabilityAttributes">

use="optional" />
</attributeGroup>
<simpleType name="adaptTypeType">
<restriction base="NMTOKEN">
<enumeratien /value="strict"/>
<enumeratien value="under"/>
<enumeration value="over"/>
<enumeration value="both"/>
</restriction>
</simpleType>
<simpleType name="adaptRangeType">
<restriction base="unsignedInt">
<minInclusive value="0"/>

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

<maxInclusive value="100"/>
</restriction>
</simpleType>

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

<!-- SEM Base Elements -—>

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

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

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

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

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

<!-- SEM Base type

-—>

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

<complexContent>

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

</restriction

</¢omplexContent>
</complexType>

4.6.3.2 | Semantics

Semantig¢s of the SEMBaseAttributes:

Name

Definition

activate

Describes whether the sensory effect shall be activated. A value of tru
means the sensory effect shall be activated and false means the sensorny
effect shall be deactivated.

)

durati¢n

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

Q.

fade

Describes the fade time;according to the time scheme used within which th
defined intensity\shall be reached. The time scheme used shall b
identified by means of the si:absTimeScheme and si:timeScal
attributes respeetively.

(OB

alt

Describesan alternative sensory effect identified by URI.

NQOTEM The alternative might point to a sensory effect — or list of sensory effects
£ within the same description or an external description.

—

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

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

priority

Describes the priority for sensory effects with respect to other sensory
effects in the same group of sensory effects sharing the same point in time

when they should become available for consumption. A value of one
indicates the highest priority and larger values indicate lower priorities.

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

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

© ISO/IEC 2011 — All rights reserved
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Name

Definition

location

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

eft center . right
| centerleft [centernght |

' ' | —top

fromnt s s =D oOttom

midway =

backes | &

.

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

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

space.

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

EXAMPLE 4 urn:mpeg:mpeg-v:01-SI-LocationCS-

NSTCenter miodle: tront aermnes the focatiom as foltowsTenter o the x-axis,
middle on the y-axis, and front on the z-axis. That is, it describes all sensory effects
at the center, middle, front side of the user.

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

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

Name Definition

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

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

effect must define its intensity range using this datatype.

Semanti¢s of the SEMAdaptabilityAttributes:

Name Definition
adaptType Describes the preferred type of adaptation with the [following possible
instantiations:
— strict: An adaptation by approximation may not be performed.
— under: An adaptation by approximation may be performed with g
smaller effect value than the specified effect value.
NOTE 1 (1 — adaptRange) x intensity‘ intensity.
— over: An adaptation by-approximation may be performed with g
greater effect value than\the specified effect value.
NOTE 2 intensity ~ (1¢# adaptRange) x intensity.
— Dboth: Anyadaptation by approximation may be performed betweep
the upper-and lower bound specified by adaptRange.
NOTE 3 “{ — adaptRange) x intensity ~ (1 + adaptRange) x intensity.
adaptRange Describes the upper and lower bound in percentage for the adaptType. |f

the adaptType is not present, adaptRange shall be ignored.

Semanti¢s of the SEMrbase elements:

Name Definition

Declaratdions Describes a declaration of sensory effects, group of sensory effects, or
parameters
NOTE 1 The declarations may be wused by reference using the
ReferenceEffect element.

Effect Describes a sensory effect.

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

10 © ISO/IEC 2011 — All rights reserved
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Name

Definition

ReferenceEffect

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

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

Parameter

Describes a parameter for a sensory effect.

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

[ds)

emantics of the SEMBaseType:

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

46.4 Rootelement

46.41 Syntax

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

</choice>
</sequence>

<U—— HHH4#44HHHHAAHSHSHAAHSHBHAA SR F RS HSH SRS S S HBREHSE ——>
<!-- Definition of the SEM reet element -——>
<U—— HH#H##HFHHHHAHAFFHSHAAAF IS H B RS S H SRS FHHHAHSE ——>

<element name="DescriptionMetadata"
type="§&edl :DescriptionMetadataType"
minOccurs="0" maxOccurs="1"/>
<choice tmaxOccurs="unbounded" >
<elément ref="sedl:Declarations" />
<element ref="sedl:GroupOfEffects" />
<element ref="sedl:Effect" />
<element ref="sedl:ReferenceEffect" />

<attribute name="autoExtraction" type="sedl:autoExtractionType"/>

</complexType>
</element>

dNyACCrIbute mamespace=“H##other* processContents="*Tax

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

</restriction>
</simpleType>

© ISO/IEC 2011 — All rights reserved
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4.6.4.2 Semantics

Semantics of the SEM root element:

Name

Definition

SEM

Serves as the root element for sensory effects metadata.

DescriptionMetadata

Describes general information about the sensory effects metadata.

EXAMPLE 1 Creation information or Classification Scheme Alias.

Declargtions

See semantics of the SEM base elements.

Effect

See semantics of the SEM base elements.

GroupOtEffects

See semantics of the SEM base elements.

ReferenfceEffect

See semantics of the SEM base elements.

autoExtraction

Describes whether an automatic extraction-0f sensory effects from th
media resource, which is described by this sensory effect metadata, i
preferable. The following values are availabfe:

(4

[2)

—

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

—

—

— wvisual: the automatic extraction of sensory effects from the visual paf
of the media reSource, which is described by this sensory effec
metadata, is preferable.

—

— Dboth: thejautomatic extraction of sensory effects from both the audi
and yisual part of the media resource, which is described by thi
sensory effect metadata, is preferable.

2B ®)

anyAttribute

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

D D »

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

4.6.5 [Description metadata

4.6.5.1 Syntax

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAA AR HHHHHE >
<!-- Definition of Description Metadata Type -—>
<V—— #H##HHHHHAHSHHAHAHHHAS SR HAF SR H A SR HA SRR RS >
<complexType name="DescriptionMetadataType">

<complexContent>

<extension base="mpeg7:DescriptionMetadataType">

<seqguence>

<element name="ClassificationSchemeAlias" minOccurs="0"

12

© ISO/IEC 2011 — All rights reserved



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

ISO/IEC 23005-3:2011(E)

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

46.5.2 Semantics

(ds)

emantics of the DescriptionMetadata:

Name Definition

JescriptionMetadataType DescriptionMetadataType extends
mpeg7:DescriptionMétadataType and provides a seqyence of
classification schemes.for usage in the SEM description.

dlassificationSchemeAlias Describes an alias for a classification scheme referenced by URI.

dlias Describes-.the alias assigned to the ClassificationScheme. The
scope of the alias assigned shall be the entire description regardless of
wherethe ClassificationSchemeAlias appears in the descfiption.

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

46.6 Declarations

4.6.6.1 <-Syntax

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

4.6.6.2 Semantics

Semantics of the DeclarationsType:

Name Definition

DeclargtionsType Tool for describing a declaration of sensory effects, group of sensory leffects
or parameters.

NOTE The declarations may be wused by referenge using the
ReferenceEffect element.

Effect See semantics of the SEM base elements.
GroupOfEffects See semantics of the SEM base elements.
Parameter See semantics of the SEM base elements.

4.6.7 QGroup of effects

4.6.7.1 | Syntax

<V—— | ##H#HSHHHAH SR HAH SRR HH A S H D H AR H SRS ——>
<!--| Group of Effects type -—>
<V—— | H#H#H###HFHFHFFFFFFFFFFFFFF RIS SRS SRS HHHHHE ——>
<complexType name="GroupOfEffectsType">
<complexContent>
{extension base="sedl:SEMBaseType">
<choice minOccurs="2" maxOccurs="unbounded">
<element ref=‘gedl:Effect"/>
<element ref='sedl:ReferenceEffect"/>
</choice>
<attributeGxroup ref="sedl:SEMBaseAttributes" />
<anyAttribute namespace="##other" processContents="lax"/>
F/ extensd @m>
</¢omplexContent>
</copplexType>

4.6.7.2 Semantics

Semantics of the GroupOfEffectsType:

Name Definition
GroupOfEffectsType Tool for describing a group of two or more sensory effects.
Effect See semantics of the SEM base elements.

14 © ISO/IEC 2011 — All rights reserved



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

ISO/IEC 23005-3:2011(E)

Name Definition

SEMBaseAttributes Describes a group of attributes for the group of sensory effects.

anyAttribute Provides an extension mechanism for including attributes from namespaces
other than the target namespace. Attributes that shall be included are the
XML streaming instructions as defined in ISO/IEC 21000-7 for the purpose
of identifying process units and associating time information to them.
EXAMRPLE  goi:.pts describes the point in time when the associated
information shall become available to the application for processing.

46.8 Effect

46.8.1 Syntax

<V—— HH#H###HHFFFFFFFFEEEEE A >
<!-- Effect base type -—>
<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFHFAAAAAA A SRS FHE >
<complexType name="EffectBaseType" abstract="trué&'>
<complexContent>
<extension base="sedl:SEMBaseType">
<sequence minOccurs="0">
<element name="SupplementalInformation"
gype="sedl: SupplementalInformationType" minOccurs="0"/>
</sequence>
<attribute name="autoExtractien" type="sedl:autoExtractionType"/>
<attributeGroup ref="sedl:SEMBaseAttributes"/>
<anyAttribute namespace="##other" processContents="lax"/>
</extension>
</complexContent>
</complexType>

<complexType name="SupplementalInformationType">
<sequence>
<element name="ReferenceRegion" type="mpeg7:SpatioTemporall.ocatorTypq
<element name="Operator" type="sedl:OperatorType" minOccurs="0"/>
</sequence>
</complexType>
<simpleType/name="0OperatorType">
<restriction base="NMTOKEN">
<énumeration value="average"/>
<énumeration value="dominant"/>
</restriction>

ll/>

</simpleType>

4.6.8.2 Semantics

Semantics of the Ef fectBaseType:

© ISO/IEC 2011 — All rights reserved
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Name Definition

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

SEMBaseAttributes Describes a group of attributes for the sensory effects.

anyAttribute Provides an extension mechanism for including attributes from namespaces

athar than thao torant Ao cnann Attribitac thaot chall bha inalAdad open th

r t 1 H el =Y
ot torT e targo T rnar o SpaCT 7 oot oot orrar o oo T T—arc—ry

XML streaming instructions as defined in ISO/IEC 21000-7 for the purposée gf
identifying process units and associating time information to them.

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

Semanti¢s of the SupplementalInformationType:

Name

Definition

SupplementalInformation
Type

Tool for describing supplemental information/

ReferemceRegion

Describes the reference region for. automatic extraction from video. If th
autoExtraction is not present-or is not equal to video, this element sha
be ignored. The localization'scheme used is identified by means of the
mpeg7:SpatioTemporalkdcatorType that is defined in ISO/IE(
15938-5.

70—

Operator

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

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

<

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

T~

4.6.9 Reference effect

4.6.9.1 Syntax

<!—— | HHH A A AR A AR SRS A A AR AR >

<!-- —Reference Effect type ==
<U—— HHHHHAHHAHHAHHAHHAHHAHHAFHASHASHASHASHARHH S S -
<complexType name="ReferenceEffectType">

<complexContent>

<extension base="sedl:SEMBaseType">
<attribute name="uri" type="anyURI" use="required" />
<attributeGroup ref="sedl:SEMBaseAttributes" />
<anyAttribute namespace="##other" processContents="lax" />

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

16
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4.6.9.2 Semantics

Semantics of the ReferenceEffectType:

Name Definition

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

parameter by an Uniform Resource Identifier (URI). Its target type|must be
one - or derived - of sedl:EfféétBalseType,
sedl :GroupOfEffectType, Or sedl : ParameterBaseType.

JEMBaseAttributes Describes a group of attributes for the effects.

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

Attributes included here override the\attribute values possibly defined within
the sensory effect, group of effeets or parameter referenced by the ulri.

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

4.6.10 Parameters

46.10.1 Syntax

<V—— HH#H#H#H#HHFHFFFFFFFFFAEPAAFFFAAAAA AR RS HHHHHE >
<!-- Parameter Base type -—>
<V—— #H#H#HHHHHAHHHHEHERE SRR R R >
<complexType namez="ParameterBaseType" abstract="true">
<complexContent>
<extension . base="sedl : SEMBaseType" />
</complexContent>
</complexType>

<V —— HAHHEHFHFHFHFFFFFFFFFFFFFF AR HHHE >
<!-—_\DBefinition of Color Correction Parameter type -——>
< VS H#H#HHHFHFFFFFFFFFFFFFFHF AR HHHE >
<complexType name="ColorCorrectionParameterType">

anp?pyﬁnﬂfpﬂf

<extension base="sedl:ParameterBaseType">
<sequence>

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

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

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

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

<element name="IlluminanceOfSurround" type="mpeg7:unsignedl2"
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minOccurs="0"/>

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

4.6.10.2 Semantics

Semanti¢s of the ParameterBaseType:

Name Definition

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

Semanti¢s of the ColorCorrectionParameterType:

Name Definition

ColorC¢rrectionParameterType A type defining the schema of thé color correction effect.

ToneReproductionCurves This curve shows the chara¢teristics (e.g., gamma curves for R, ¢
and B channels) of the input display device.

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

ColorT¢mperature An elemeént describing a white point setting (e.g., D65, D93) of the
input display device.

InputDg¢viceColorGamut An“element describing an input display device color gamut, which i$
represented by chromaticity values of R, G, and B channels gt
maximum DAC values.

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

4.6.11 Additional validation rules

4.6.11.1| dntroduction

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

18
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4.6.11.2 The SEM element shall have a si:timeScale attribute.
4.6.11.3 The following rules shall apply on the GroupofEffects.
4.6.11.3.1 A GroupOfEffects shall have a timestamp (i.e., pts, ptsDelta, or absTime).

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

461133 A GroupOfEffects within a Declarations shall have only a ptsbDelta for a timesltamp.
4.6.11.4 The following rules shall apply on the Effect.
4.6.11.4.1 Atleast activate, duration, or £ade shall be defined.

3.6.11.4.2 An Effect outside of a GroupOfEffects shall have a timestamp (i‘e., pts, ptsDellta, or
bsTime).

4.6.11.4.3 An Effect within a GroupOofEffects shall have only aptsbelta for a timestamp.
46.11.4.4 An Effect shall not have both a pts and an absTime’at the same time.

46.11.4.5 An Effect within a Declarations shall have'only a ptsbelta for a timestamp.
4.6.11.4.6 If duration is defined activate may not be defined.

46.11.4.7 If fade and duration are defined activate may not be defined.

4.6.11.4.8 If fade is defined intensity shall be defined.

NOTE The actual intensity is defined\within the individual effecs by defining its value and range as an extension of
intensityValueType and intensityRangeType respectively.

HXAMPLE intensity-valie and intensity-range.

(I.e., pts, ptsDeltd,of absTime) and the same location or overlap in time (i.e., location, dufation,
dctivate set to true/false resulting in overlap) only the latest in their order of appearance ghall be
used while retaining the semantics of the priority attribute.

46.11.4.9 If two (or more) consecutive Effect elements of the same type share the same tim{stamp

NOTE It\s possible to remove the other Ef fect elements from the description.

© ISO/IEC 2011 — All rights reserved 19
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4.6.11.4.10 If fade and duration are defined fade must be less or equal to duration.
4.6.11.5 The following rules shall apply on the ReferenceEffect.

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

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

4.6.11.53 A ReferenceEffect shall not have both a pts and an absTime at the same time.
4.6.11.54 A ReferenceEffect within Declarations shall have only a ptsDelta for a timestamp.

4.6.12 EHxamples

EXAMPLIE 1 The following example shows a possible usage of the basic building blocks.

<SEM>
<Des¢riptionMetadata>

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

<Declarations>
<!1- some declarations to be used here -->
</De¢larations>

<GroypOfEffects ...>
<Effect .../>
<Effect .../>
</GroupOfEffects>
<Ref¢renceEffect uri="#effl" ... />
<Eff¢ct .../>
<GroypOfEffects ...>
<Effect .../>
<Effect .../>
<Effect .../>
</GrpupOfEffects>
<Refe¢renceEffect uri=t#effl" .../>
<!--land so on -->
</SEM>

EXAMPLE 2 Thefollowing example shows a possible abstract implementation of Figure 2. Note that the example

declared @s abstract because the attribute values refer to variables introduced in Figure 2 instead of using real values.

()

<Effect—&ispts="t0" aectivate="true" fade=lHE]t0"
intensity-value="float" intensity-range="float float"/>

<Effect si:pts="t2" activate="false" fade="t3-t2"
intensity-value="0.0" intensity-range="0.0 100.0"/>

20
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5 Sensory effect vocabulary

5.1 Introduction

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

— Light, colored light, flash light;

2011(E)

following

— Temperature,

-+ Wind;

—+ Vibration;

—+ Water sprayer;

—+ Scent;

-+ Fog;

—+ Color correction;

—+ Rigid body motion;

—+ Passive kinesthetic motion;
-+ Passive kinesthetic force;
—+ Active kinesthetic;

-+ Tactile;

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

m

XAMPLE Additional sensery-effects may be added as extensions to sedl :Ef fectBaseType and confo
EDL.

(N

§.2 Validation

<

alidating a doCument against the SEV schema (as specified in W3C XMLSCHEMA) is necessary
ufficient, to determine its validity with respect to SEV. After a document is validated against the SEV
{1 shall also)'be subjected to additional validation rules. These additional rules are given belo
descriptions of the elements to which they pertain.

—

Fmance to

, but not
schema,
v in the

§5.32 Schema wrapper

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

particular the target namespace and the namespaces prefixes.

<?xml version="1.0"?>

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

© ISO/IEC 2011 — All rights reserved
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xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004"
targetNamespace="urn:mpeg:mpeg-v:2010:01-SEV-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23005-3" id="MPEG-V-SEV.xsd">

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

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

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

</schema>

5.4 Light effect

5.4.1 Introduction

This Subclause specifies syntax and semantics of a light effect.

5.4.2 Syntax

<V—— | HH#H#H##HHFHFFFFFFFFFFFFFFFFFAAAAA AR SRS HHHHHE ——>
<!--| SEV Light type -—>
<V —— | HHHFFFF R e - —>
<complexType name="LightType">
<complexContent>
fextension base="sedl:EffectBaseType">
<attribute name="color" type="sev:colorType" use="optional"/>
<attribute name="gntensity-value" type="sedl:intensityValueType"
use="optionadk! />
<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional" />
F/extension>
</¢omplexContent>
</copplexTypeX

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

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

Semantics of the LightType:

ISO/IEC 23005-3:2011(E)

Name Definition
LightType Tool for describing a light effect.
color Describes the color of the light effect as a reference to a classification
| ry DD L A OO L4 | £ e
LQUITCTITS TTTIT VU do T\UDLD VAIuCT. M Uo Uidadtl IIIGy Vo UoTU TUT UNo HUI Se
is the ColorcCs defined in Annex A of ISO/IEC 23005-6.
EXAMPLE 1 urn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice_blue wpuld

describe the color Alice blue.

intensity-value

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

intensity-range

Describes the range of the intensity value.

EXAMPLE 2 [10.0°° lux, 130.0 kix].

Yemantics of the colorRGBType:

semantics apply:

— "If fade and intensity is provided, the fading shall be perforr
to the intensity defined in the intensity attribute.

NOTE This is basically covered by the semantics as defined in 4.3.3.2
repeated here fore better readability.

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

— If fade, intensity, and color is provided, the fading shal
performed to the intensity and color defined in the intensity

Name Definition
dolorRGBType Tool for describing:a‘color as RGB.
EXAMPLE 3 #r0rsFF would describe the color Alice blue.
flade In addition”to the semantics as defined in 4.6.3.2, the following

hed

but

the

be
and

color attributes respectively.

5.4.4 Additional validation rules

5441 Introduction

For the purpose of referencing the additional validation rules are numbered.
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5.4.4.2 If intensity-value is present, intensity-range must be present and vice versa.
5443 The intensity-value must be within the intensity-range.

5.4.5 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 [10'5,32000] lux), i.e., approximately a family living room, with the color #FF0000. The light effect is
activated at si:pts="0" and deactivated at si:pts="28".

<Effect xsi:type="sev:LightType" intensity-value="50.0" intensity-range="0.0000%
32000.0" activate="true" color="#FF0000" si:pts="0"/>

<Effect xsi:type="sev:LightType" activate="false" color="#FF0000" si:pts=/"28"/>

EXAMPLIE 2 This example shows the description of a light effect which uses the color scheme 'where the color |s
defined a$ a reference to the color classification scheme.

<DescrilptionMetadata>

<Clasg¢ificationSchemeAlias href="urn:mpeg:mpeg-v:01-SI-ColorCS-NS"
alias=1COLOR" />

</DescriptionMetadata>

<Effect xsi:type="sev:LightType" intensity-value="50{0" intensity-range="0.00001
32000.0" duration="28" color=":COLOR:amber" si:pts=r0"/>

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

<DescrlptionMetadata>

<Clasg¢ificationSchemeAlias href="urn<mpeg:mpeg-v:01-SI-LocationCS-NS"
alias={wcs" />

</DescriptionMetadata>

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

5.5 Flash effect

5.5.1

troduction

This Subclause specifies syntax and semantics of a flash effect.

5.5.2 ntax

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA AR HHHHHE >
<!-- SEV Flash type -——>
<V—— HH#H###HHFFFFFEFFHEEEE A ——>
<complexType name="FlashType">
<complexContent>
<extension base="sev:LightType">
<attribute name="frequency" type="positiveInteger" use="optional"/>
</extension>
</complexContent>
</complexType>
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5.5.3 Semantics

Semantics of the FlashType:

Name Definition
FlashType Tool for describing a flash effect.
frequency Describes the number of flickering in times per second.
EXAMPLE The value 10 means it will flicker 10 times for each second

§5.5.4 Example

HXAMPLE This example shows the description of a flash effect with the following semantics. The intensity |s 20.0 kix
(yithin a range of [10'5,32000] lux), i.e., approximately full daylight (but not direct sunlight) with a duration of § seconds.
Tlhe light flickers 10 times per second and the effect starts at si:pts="0".
JqEffect xsi:type="sev:FlashType" intensity-value="20000.0" intensity-
range="0.00001 32000.0" duration="5" frequency="10!'3si:pts="0"/>
5.6 Temperature effect
§.6.1 Introduction
Tihis Subclause specifies syntax and semantics gf-a temperature effect.
§.6.2 Syntax

<V—— H#H#EFHAHHHFHSHHAHAHHHE R HA S H S SR HA S HSH AR H S >

<!-- SEV Temperature_ type -—>

<U—— HHHHHAHHAHHAHHARRA S HASHAFHASHAHHASHASH AR HH RS HSE ——>

<complexType name=.!TemperatureType">

<complexContent>
<extension.base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"
uge="optional" />
<agtribute name="intensity-range" type="sedl:intensityRangeType"
Uuse="optional" />
</extension>
</complexContent>

</'complexType>
5.6.3 Semantics
Semantics of the TemperatureType:
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Name Definition

TemperatureType Tool for describing a temperature effect.

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

intensity-range Describes the range of the intensity value.

EXAMPL T o0 40001
o

I} L n-th. Calain l
=7 v [OT O oo oT Ottt otiSras—StarcT

5.6.4 Additional validation rules

5.6.4.1

For the g
5.6.4.2
5.6.4.3

5.6.5 E

EXAMPL
10° (withi

Introduction

urpose of referencing the additional validation rules are numbered.
If intensity-value is present, intensity-range must be present and vice versa.
The intensity-value must be within the intensity-range:

xample

E This example shows the description of a temperaturg, effect with the following semantics. The intensity
N a range of [-10.0,100.0]°), i.e., relatively cold, with a duration of 2 seconds and the effect starts at si:pts="0".

[

<Effect

10.0 1

xsi:type="sev:TemperatureType" infensity-value="10.5" intensity-range="-
0.0" duration="2" si:pts="0"/>

57 W

5.7.1 Iptroduction

This Sub

572 S

nd effect

clause specifies syntax'and semantics of a wind effect.

yntax

<€l ==

HHSHHHFAEFH AR H A AR H SRR AR AR SRR H R AR SRR RE -

<!--| SEV Wivid type -—>
<V—— | #H#H#EBFHFHFHFFFFFFFFFFFFFFFAAA AR HHHE >
<complexType name="WindType">
<chmplexContent
<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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5.7.3 Semantics

Semantics of the windType:

2011(E)

Name Definition

WindType Tool for describing a wind effect.

intensity-value Describes the intensity of the wind effect in terms of strength in
Beatfort:

ilntensity-range Describes the range of the intensity value.
EXAMPLE [0.0, 12.0] on the Beaufort scale.

5.7.4 Additional validation rules

57.4.1 Introduction

Hor the purpose of referencing the additional validation rules are numbered.
58.7.4.2 If intensity-value is present, intensity-rangé must be present and vice versa.
5.7.4.3 The intensity-value must be within the intensity-range.

5.7.5 Example

BXAMPLE This example shows the description of a wind effect with the following semantics. The intenpity is 3.0
according to the Beaufort scale (within a range. of [0.0 12.0] Beaufort), i.e., approximately a gently breeze, with a fade-in
time of 5 seconds and the effect is activated at-si:pts="0".
4DescriptionMetadata>

<ClassificationSchemeAlias alias="WCS" href="urn:mpeg:mpeg-v:01-SI-LocatiqnCS-
NS"/>
<4/DescriptionMetadata>
qEffect xsi:type=("Sev:WindType" fade="5" location=":WCS:*:*:front" intensify-
value="3.0" intémsity-range="0.0 12.0" activate="true" si:pts="0"/>
8.8 Vibration effect
.8.1¢ \Introduction
I'tis-Subctause spetifies syntaxand semmantics of a vibratiormreffect:
5.8.2 Syntax

<V—— #H#HHHHHAHHHHAHAHHHAS SR HAF AR H A SR HA SR H SRS >

<!-- SEV Vibration type -—>

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

<complexType name="VibrationType">

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

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

use="optional" />

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

5.8.3 Semantics

Semanti¢s of the VibrationType:

Name Definition

VibratlonType Tool for describing a vibration effect.

intens]ty-value Describes the intensity of the vibration effect in térms of strength
according to the Richter scale.

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

5.8.4 Additional validation rules

5.8.4.1

For the ¢

5.8.4.2

5.8.4.3

5.8.5 H

EXAMPL

according

Introduction

urpose of referencing the additional validation‘rules are numbered.

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

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

xample

E This example.shows the description of a vibration effect with the following semantics. The intensity is 4
to the Richter magnitude scale (within a range of [0.0,10.0]), i.e., noticeable shaking items and rattling noiseg
with a durfation of 7 seconds. The vibration has a fade-out time of 3 second and the effect starts at si:pts="0".

=y

<Effec
10.0"

q

t

xsi:type="sev:VibrationType" intensity-value="4.1"
luratifon="7" fade="3" si:pts="0"/>

intensity-range="0.0

5.9 Spraying effect

5.9.1 Introduction

This Subclause specifies syntax and semantics of a spraying effect.

28
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5.9.2 Syntax

<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFHAAAAA A SRS HHHHHE >
<!-- Definition of Spraying type -—>
<V—— #H#HHHHHAHSHHAHAHHHA SR HAF SR HHH SR HA SR HEH SRS >
<complexType name="SprayingType">
<complexContent>
<extension base="sedl:EffectBaseType">
<attribute name="intensity-value" type="sedl:intensityValueType"
Lnse=" nrﬂ-*i onal
<attribute name="intensity-range" type="sedl:intensityRangeType"
use="optional" />
<attribute name="sprayingType" type="mpeg7:termReferenceType"/b
</extension>
</complexContent>
</complexType>

5.9.3 Semantics

[ds)

emantics of the SprayingType:

Name Definition

JprayingType Tool for describing a spraying effect.

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

EXAMPLE [0.0, 10.0] ml/h.

10)]

prayingType Describes the type of the spraying effect as a reference to|a
classification scheme term. A CS that may be used for this purposelis
the SprayingTypeCs defined in Annex A of ISO/IEC 23005-6.

5.9.4 Additional validation rules

5.9.4.1 Introduction

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

&1.9.4.2 If intensity-value is present, intensity-range must be present and vice versa.

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

5.9.5 Example

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

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

5.10.1 Introduction

This Subclause specifies syntax and semantics of a scent effect.

5.10.2 Syntax

<!—— HH#H##H#H##HFHFHFHFHHHEHEAAAAAHAAAAA AR AR >

<!--| Definition of Scent type ==

<V—— | #H#H#HSHHHAH SR HAH SRR HA SR HAF SR H SR HA SRR R HHESE ——>

<complexType name="ScentType">
<complexContent>

f{extension base="sedl:EffectBaseType">

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

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

<attribute name="intensity-range" type="sedl:intensityRahgeType"
use="optional" />

{/extension>
</¢omplexContent>

</copplexType>

5.10.3 Semantics

Semanti¢s of the ScentType:

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

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

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

intensjty-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.

5.10.4 Aldditional validation rules

5.10.4.1 Introduction

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

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

EXAMPLE

This example shows the description of a scent effect with the following semantics. The scent is lilac

according to the classification scheme, the intensity is 0.1 ml/h (within a range of [0.0,10.0] ml/h) with a duration of 10
seconds and the effect starts at si:pts="0".

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

NS" />
</DescriptionMetadata>
dqEffect xsi:type="sev:ScentType" intensity-value="0.l1" intensity-range="0.(Q 10.0"
duration="10" scent=":SCENT:lilac" si:pts="0"/>
§5.11 Fog effect
§5.11.1 Introduction
Tihis Subclause specifies syntax and semantics of a fog effect.
§5.11.2 Syntax

<V—— #H##HHHHHAHSHHAHAHHHAS SR HAF SR H S HHA SRR RS >

<!-- Definition of Fog type -—>

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA ARSI HHHHHHHHHE ——>

<complexType name="FogType">

<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>
§5.11.3 Semantics
Yemantics of the FogType:
Name Definition
HogType Tool for describing a fog effect.
iintensityv-value Describes the intensity of the fog effect in ml/h
intensity-range Describes the range of the intensity value.

EXAMPLE [0.0, 10.0] ml/h.
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5.11.4 A

5.11.4.1

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

5.11.4.2

23005-3:2011(E)

dditional validation rules

Introduction

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

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

5.11.5

EXAMPLE

xample

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

j=a

<Effect

durati

n="20" si:pts="0"/>

xsi:type="sev:FogType" intensity-value="1.5" intensity-range="0.0 10.0"

5.12 Color correction effect

5.12.1 Introduction

This Sub

5.12.2 §

clause specifies syntax and semantics of a color correction.effect.

yntax

<€l ==
<€l ==
<!--
<comy

<c

type="7

type="1

</

HHAHHHAH SR HH AR H SRR
Definition of Color Correction type
HHEFFFFFFFHHFH AR HHHHHEH HHHHHFFFFFFFHHH
lexType name="ColorCorrectionType">
mplexContent>

{extension base="sedl:EffectBaseType">

<choice minOccurs="0"x

<element name="SpatloTemporallocator"
hpeg7:SpatioTemporadlocatorType" />
<element name={SpatioTemporalMask"
hpeg7:SpatioTemporalMaskType" />
</choice>

use="eptional" />

use="optional" fixed="0 1"/>

{/extension>

fomplexContent>

</cor

b s 70

-—>
-—>
-——>

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

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

bz
o2y
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5.12.3 Semantics

Semantics of the ColorCorrectionType:

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

PN PN o 41 H + 4 4L AY A-OLaofE)
darida uUTiI WILT TCOoPTLLU U I\UII’ darivu \J\UII}.

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

dpatioTemporallocator Describes the spatio-temporal localization of the moving_region using
mpeg7 : SpatioTemporalLocatorType (optional), Which indicates
the regions in a video segment where the color @orrection effect|is
applied. The mpeg7:SpatioTemporallLocatonType is defined |in
ISO/IEC 15938-5.

dpatioTemporalMask 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 applig
The mpeg7:SpatioTemporaiMaskType is defined in ISO/IHC
15938-5.

o

§.12.4 Additional validation rules

5.12.4.1 Introduction

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

512.4.2 |If intensity-value is‘present, intensity-range must be present and vice versa.
NOTE intensity-rangg has a fixed attribute and, thus, it must not be present explicitly as it is present|implicitly.
5.12.4.3 The intensity-value must be within the intensity-range.

§.12.5 Example

BXAMPLE The following example shows a possible usage of the color correction effect applied to spatig-temporal
pgions as\depicted in Figure 4.

—
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Tart |-t

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

<Effect intensity-value="1" intensity-range="0 1" durationz"28" si:pts="12000">
<sev|SpatioTemporallLocator>
<mpeg’ :FigureTrajectory type="rectangle">
{mpeg7 :MediaTime>
<mpeg7 :MediaTimePoint>T00:00:00</mpeg7:MedialimePoint>
<mpeg7 :MediaDuration>PT28S</mpeg7:MediaDuration>
¥ /mpeg7 :MediaTime>
§!-- Vertex 1 -->
fmpeg7 :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">8</mpeg7:KeyValue>
<mpeg7:KeyValue types"secondOrder" param="1.0">36</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<!-- vy coordinatel 4—>
<mpeg7:InterpolationFunctions>
<mpeg7 : KeyVatue>14</mpeg7 :KeyValue>
<mpeg7 :KeyValue>28</mpeg7 :KeyValue>
</mpeg7: InterpolationFunctions>
E /mpeg7 : Vertex>
[l -— Vertex 2 -->
fmpeg iV ertex>
<mpeg7 : KeyTimePoint>
<mpeg7 :MediaTimePoint>T00:00:00</mpeg7 :MediaTimePoint>
fa¥al fa¥al 20

m
T

mpegiMediaPimePoint mpegiMediaPimePoint
</mpeg7 :KeyTimePoint>
<!-- x coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue type="startPoint">24</mpeg7:KeyValue>
<mpeg7:KeyValue type="secondOrder" param="1.0">51</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
<!-- y coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue>17</mpeg7:KeyValue>
<mpeg7 :KeyValue>30</mpeg7:KeyValue>
</mpeg7:InterpolationFunctions>
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</mpeg7:Vertex>
<!-- Vertex 3 -->
<mpeg7:Vertex>
<mpeg7 :KeyTimePoint>
<mpeg7 :MediaTimePoint>T00:00:00</mpeg7 :MediaTimePoint>
<mpeg7 :MediaTimePoint>T00:00:28</mpeg7:MediaTimePoint>
</mpeg7 :KeyTimePoint>
<!-- x coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue type="startPoint">12</mpeg7:KeyValue>

<mpeg7:KeyValue type="secondOrder" param="1.0">39</mpeg7:KeyValud
</mpeg7:InterpolationFunctions>
<!-- y coordinate -->
<mpeg7:InterpolationFunctions>
<mpeg7 :KeyValue>8</mpeg7:KeyValue>
<mpeg7 :KeyValue>22</mpeg7 :KeyValue>
</mpeg7:InterpolationFunctions>
</mpeg7:Vertex>
</mpeg7:FigureTrajectory>
</sev:SpatioTemporallLocator>
/Effect>

A

>

n

.13 Rigid body motion effect

5.13.1 Introduction

—

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

§.13.2 Syntax

<V—— HH#H###HHFFFFFEFFHEEEE R ——>
<!-- Definition of Rigid .Body Motion type -—>
<V—— HHH#H#H#HHHFHFFFFFFFFFHFEFAFFFAAAAAA AR HHHHHE ——>
<complexType name="RigidBodyMotionType">
<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<element name="MoveToward" type="sev:MoveTowardType"
minOccurs="0"/>
<element name="TrajectorySamples" type="mpeg7:FloatMatrixType"
minOccurs="0" maxOccurs="unbounded" />
<element name="Incline" type="sev:InclineType" minOccurs="0"/>
<element name="Shake" type="sev:ShakeType" minOccurs="0"/>
<element name="Wave" type="sev:WaveType" minOccurs="0"/>
<element name="Spin" type="sev:SpinType" minOccurs="0"/>

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

<element name="Collide" type="sev:CollideType" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

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

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

<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA AR HHHHHE >
<!l—— _Definition of Tncline tvpe ——
<V—— | HH#H#H##HHFHFFFFFFFFFFFFFFFFFAAAA AR HHHHHE >
<complexType name="InclineType">
<attribute name="pitchSpeed" type="float" use="optional"/>
<attribute name="pitchAcceleration" type="float" use="optional"/>
<attribute name="rollSpeed" type="float" use="optional"/>
<aftribute name="rollAcceleration" type="float" use="optional"/>
<attribute name="yawSpeed" type="float" use="optional"/>
<attribute name="yawAcceleration" type="float" use="optional />
<attribute name="pitch" type="sev:InclineAngleType" use="optiocnal"
defaulg="0"/>
<aftribute name="roll" type="sev:InclineAngleType" usez"optional"
defaulg="0"/>
<attribute name="yaw" type="sev:InclineAngleType" us€s"optional"
defaulg="0"/>
</complexType>

<V—— | #HHHFFFFFF R e ——>
<!--| Definition of Shake type ==
<V —— | HHHFFFFF R ——>
<complexType name="ShakeType">
<attribute name="direction" type="mpeg?:termReferenceType"
use="optional" />
<attribute name="count" type="float" use="optional"/>
<attribute name="distance" type="float" use="optional"/>
<attribute name="interval" type="positivelInteger" use="optional"/>
</complexType>

<V—— | HH#H#H#HHHFHFFFFFFFFFFAFFHFFAAAAA AR HHHHHE >
<!--| Definition of Wave )type -—>
<V—— | HHH###HHHFFFFFFFAF A e e . ——>
<complexType name="'WaveType">
<attribute name="direction" type="mpeg7:termReferenceType"
uge=s'optional" />
<attribute mame="startDirection" type="mpeg7:termReferenceType"
use="optional" />
<attribute name="count" type="float" use="optional"/>
<attriblte name="distance" type="float" use="optional"/>
<attribute name="interval" type="positivelInteger" use="optional"/>
</complexXType>

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

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

use="optional" />

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

<attribute name="interval" type="positivelnteger" use="optional"/>
</complexType>
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<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFHAAAAA A SRS HHHHHE >

<!-- Definition of Turn type ==

<V—— HH#H###HHFFFFFEFFFFEEE A e ——>

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

</complexType>

| —— HEHHHHHESSSS BB S S S S S B HS S S S S S BB H S S S S S S SSS —
<!-- Definition of Collide type -—>
<V—— HH#H#H#H#HHHFFFFFFFFFFFFFFFFFFFAAAAAA SRS HHHHE >
<complexType name="CollideType">
<attribute name="directionH" type="sev:MoveTowardAngleType"
use="optional" default="0"/>
<attribute name="directionV" type="sev:MoveTowardAngleType"
use="optional" default="0"/>
<attribute name="speed" type="float" use="optional"/>
</complexType>

<V—— HH#H#H#H##HFHFFFFFFFFFFFFFFFFFAAAA AR SSSSSSHHHHHH—>
<!-- Definition of Rigid Body Motion base type -—>
<V—— HH#H#H#H#HHFFFFFFFFFFFFFFFFFFFAAAAAA RS H R HHE ——>
<simpleType name="TurnAngleType">

<restriction base="integer">

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

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

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

<simpleType name="MoveTowardAngleType">
<restriction base=!integer">
<minInclusive value="0"/>
<maxInclusivelvalue="359"/>
</restrictioné
</simpleType>
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5.13.3 Semantics

Semantics of the RigidBodyMotionType:

Name Definition

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

Figure 5 — MoveToward pattern.

TrajectorySamples This pattern describes a set of position and.orientation samples that
the rigid body will follow (cf./,Figure6). The type is
mpeg7:FloatMatrixType.

........

Figure 6 — TrajectorySamples pattern.

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

<

Yaw Ro

) z

Pitch

K -

Figure 7 — Incline pattern.
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Shake

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

te
n

which can be alternatively expressed by repetition of Move pattern.

The type is sev: ShakeType.

Figure-8—Shakepattern-

ave

This pattern is a continuous motion from side-up to side-down.like t
surface of water (cf. Figure 9). This is an abstracted motion ‘patte]
which can be alternatively expressed by repetition ofyrolling
pitching of Incline pattern. The type is sev:WaveType.

Figure 9 ——Wave pattern.

e
N

109}

pin

This pattern is a continugus turning based on a central point insi
without change the plaéée.(cf. Figure 10). This is an abstracted moti
pattern which can belalternatively expressed by repetition of yawi
of Incline pattern. The type is sev: SpinType.

Figure 10 — Spin pattern.

e
DN

9

urn

This pattern is a motion of moving towards some direction (
Figure 11). This is an abstracted motion pattern which can
alternatively expressed by repetition of Move and Incline pattern. T
type is sev: TurnType.

Cf.
be
he

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

m—

— ttern
Semanti¢s of the MoveTowardType:

Name Definition

Speed Describes the moving speed in terms of centimeter per_second.
Acceletation Describes the acceleration in terms of centimeter_per square second.
directjonH Describes the horizontal direction of moving in terms of angle. The

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

directionH = 0

direction®.&-90 @ directionH = 270

Figure 13 — Horizontal direction model for MoveToward pattern.

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

directionV = 270

|
directionV = 0 € 1_ —> directionV = 180

Figure 14 — Vertical direction model for MoveToward pattern.
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distance

Describes the distance between the origin and destination in terms
centimeter.

of

Semantics of the InclineType:

l‘”dlllb' Dc‘fl’lll’tl’ull
HitchSpeed Describes the rotation speed based on X-axis in terms of degree per
second.
HitchAcceleration Describes the acceleration based on X-axis in terms_of degree per
square second.
HollSpeed Describes the rotation speed based on Z-axis“in terms of degree per
second.
HollAcceleration Describes the acceleration based en\Z-axis in terms of degree per
square second.
YawSpeed Describes the rotation speed)based on Y-axis in terms of degree per
second.
YawAcceleration Describes the acceleration based on Y-axis in terms of degree per
square second.
ditch Describes the“rotation based on X-axis in terms of angle. Positive
value means the rotation angle in the direction of pitch arrow gs
depicted._in the Figure 15.
Y A
(> Roll
Yaw z
Pitch
< \
x
Figure 15 — Direction model for Incline pattern.
NOTE  The pitch angle is increased with counter-clock wise.
roll Describes the rotation based on Z-axis in terms of angle. Positive

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

depicted in the Figure 15.

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

© ISO/IEC 2011 — All rights reserved
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yaw

Describes the rotation based on Y-axis in terms of angle. Positive
value means the rotation angle in the direction of yaw arrow as
depicted in the Figure 15.

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

Semantics of the ShakeType:

Name Definition
directlon Describes the direction of the shake motion (cf. Figure 16). A CSthat
may be used for this purpose is the ShakeDirectionCs defined’in
Annex A of ISO/IEC 23005-6.
Heave
Sway
OB
Figure 16 — Direction model for Shake pattern.
count Describes the-times to shake during the duration time.
distange Describes the distance between the two ends of the shaking motion in
terms.of centimeter (cf. Figure 17).
distance
Figure 17 — Distance for shaking motion.
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interval

Describes a break time in the intervals of shake motions according

to

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

respectively.

NOTE The interval is illustrated in Figure 18.

duration

shake interval shake interval shake

Figure 18 — lllustration of interval.

[ds)

emantics of the waveType:

Name

Definition

direction

Describes the direction of thé wave motion (cf. Figure 19). A CS th
may be used for this purpose is the WaveDirectionCs defined
Annex A of ISO/IEC 23005-6.

direction = front-rear direction = left-right

Figure 19 — Direction for waving motion.

at
in

dtartDirection

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

«Sf D G \_»

startDirection = down startDirection = up

of.
he

Figure 20 — Start direction for waving motion.

count

Describes the times to wave during the duration time.

© ISO/IEC 2011 — All rights reserved

43


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

ISO/IEC 23005-3:2011(E)

distance Describes the distance between the top and the bottom of the wave
motion in centimeter (cf. Figure 21).

distance

Figure 21 — Distance for waving motion.

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

Semanti¢s of the TurnType:

Name Definition

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

direction = 90
»
X

direction = -0

Figure 22 — Direction for turn pattern.

speed Describes the turning speed in degree per second.

Semantig¢s of the spinType:

Name Definition

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

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

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

Semantics of the CollideType:

L D ofiaits
1Yyarrre LJCTITITtror1

directionH Describes the horizontal direction of receiving impact in terms |of
angle. The type is sev:MoveTowardAngleType. The anglé stafts
from the front-center of the rigid body and increases with CCW gs
depicted in Figure 23.

directionH = 0

directionH = 90 directionH = 270

directionH = 180

Figure 23 —Horizontal direction model for collide pattern.

directionVv Describes the vertical direction of receiving impact in terms of angle.
The type.i§ sev: TowardAngleType. The angle starts from the froft-
centerof rigid body and increases with CCW as depicted in Figure 24.

directionV = 270

directionV = 0 P— directionV = 180

directionV = 90

Figure 24 — Vertical direction model for collide pattern.

speed Describes—the—speed—of cottiding—object imterms—of Tentimeterper
second.

5.13.4 Examples

EXAMPLE 1 This example shows the description of a movetoward effect with the following semantics. The distance to
the target position is 6 cm, and the direction is 30 degrees in the vertical angle and 50 degrees in the horizontal angle. The
moving speed is 3 cm per second and the duration is 2 seconds. The rigid body starts to move towards target position at
si:pts="0" and stays at the target position until the duration time.
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<Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0">
<sev:MoveToward directionV="30" directionH="50" distance="6"
speed="3"/>
</Effect>

It is possible to describe acceleration instead of speed.

<Effect xsi:type="sev:RigidBodyMotionType"> duration="2" si:pts="0"
<sev:MoveToward directionvV="30" directionH="50" distance="6"
a¢celeration="3"/>
</Effe¢t>

It is also |possible to describe without speed or acceleration. In this case the semantics is that the rigidvbody starts
movetoward at si:pts="0" and should reach at the target position within the duration time, which implies-that the speed
decided by the duration and the distance. According to the below example, the implied speed is 3 cm/§!

»n O

<Effect xsi:type="sev:RigidBodyMotionType" duration="2" si:pts="0">
<sev|MoveToward directionV="30" directionH="50" distance="6"\/%
</Effe¢t>

=

EXAMPLIE 2 This example shows the description of an incline effect with the following semantics. The target pitg

angle is 30 degrees. The rotation speed is 10 degrees per second and the duration is 5 seconds. The rigid body starts fo
rotate towards target angle at si:pts="0" and stays at the target angle until theduration time.
<Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev]Incline pitch="30" pitchSpeed="3.0"/>
</Effeq¢t>
It is possible to describe acceleration instead of speed.
<Effect xsi:type="sev:RigidBodyMeotionType" duration="5" si:pts="0">
<sev|Incline pitch="30" pitchAecceleration="3.0"/>
</Effe¢t>
It is also |possible to describe without speed or acceleration. In this case the semantics is that the rigid body starts o

incline at [si:pts="0" and should finish this motion during the duration time, which implies that the speed is decided by th
duration gnd the angle.

[©]

<Effect xsi:type=""sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev]Incliné pitch="30"/>
</Effeq¢t>

EXAMPLE-3—Thisexampte shows thedescription of astake effect withthefottowingsermantics—Themoving direction
is sway which means moving left and right repeatedly. The end-to-end distance is 10 cm and the duration is 5 seconds.
The rigid body starts to shake at si:pts="0" and shake 5 times until the duration time.

<DescriptionMetadata>
<ClassificationSchemeAlias alias="SHAKE"
href="urn:mpeg:mpeg-v:01-ST-ShakeDirectionCS-NS" />
</DescriptionMetadata>
<Effect xsi:type="sev:RigidBodyMotionType" duration="5" si:pts="0">
<sev:Shake direction=":SHAKE:sway" distance="5" count="5"/>
</Effect>
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EXAMPLE 4 This example shows the description of a wave effect with the following semantics. The wave direction is
left-right and the distance is 10 cm, and the duration is 5 seconds. The rigid body starts to wave with the left side up at
si:pts="0" and wave 5 times until the duration time.

<DescriptionMetadata>
<ClassificationSchemeAlias alias="WAVE"

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

<ClassificationSchemeAlias alias="WAVESTR"
href="urn:mpeg:mpeg-v:01l-SI-WaveStartDirectionCS-NS" />

</DescriptionMetadata>

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

<sev:Wave direction=":WAVE:left-right"

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

A

XAMPLE 5 This example shows the description of a turn effect with the following semantics. The turn diregtion is 30
egree and the turning speed is 10 degree per seconds. The rigid body starts to turn (including move towards) ip the right
rection with the speed at si:pts="0" and stays during the duration time.

o O M

A

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

A

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

A

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

A

HXAMPLE 6 This example shows the description of a spin effect with the following semantics. The spinning direction
i3 “xf” which means forward spin based on x-axis. The spinning count is 5 times and the duration is 6 secopds which
means the rigid body starts to spin at si:pts="0" and repeats 5 times for 6 seconds.

4DescriptionMetadatas

<ClassificationSchemeAlias alias="SPIN"
href="urn:mpeg:mpeg-v:01-ST-SpinDirectionCS-NS" />

/DescriptionMetadata>

Effect xsi:type="sev:RigidBodyMotionType" duration="6" si:pts="0">

<sev:Spim)direction=":SPIN:xf" count="6"/>

/Effect>

A A

A

HXAMPLE 7 This example shows the description of a collide effect with the following semantics. The figid body
rgceives the colliding impact from the horizontal angle 90 degrees and vertical angle 30 degrees with the spedd 220 cm
per second.

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

5.14.1 Introduction

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

5.14.2 Syntax

<!—— #HHHHHHAHAHAAAHAHAHAHAH AR A S A S AR AR A AR AR SRS HSEHSE ——>

<!--| SEV Passive Kinesthetic Motion type -—>
<U—— | #H##HHAHHAHHARHAHHAHHASHARHASHAHHASH AR HASHH S S -
<complexType name="PassiveKinestheticMotionType">

<complexContent>

{/extension>
</¢omplexContent>
</complexType>

f{extension base="sev:RigidBodyMotionType" >
<attribute name="timeSamples" type="positivelnteger" use="reguired"/>

5.14.3 Semantics

Semantig¢s of the PassiveKinestheticMotionType:

Name

Definition

Passivg¢KinestheticMotio
nType

Tool for describing a passSive 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 and three orientations.

TrajecforySamples

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

timeSamples

Describes a number of data update times per second.

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

5.14.4 Additional validation rules

5.14.4.1 Introduction

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

three

5.14.4.3 A number of TrajectorySamples at an update period must not exceed the duration

therefore timesamples attribute should be set.

5.14.5 Examples

EXAMPLE This example shows the description of a passive kinesthetic motion effect with the following semantics.
Treiresthetiedevicemovestorew positiens-and-orientationsaccordingto-the-HmeSamples—H-3positienanrd-grientation
data are given and timeSamples is 3, then the kinesthetic device guides user’s hand to three different pos|tions and
orientations for 1 second since 3 samples for position and orientation data are provided. Note that the passive Kinesthetic
motion effect is activated at si:pts="5".
JqEffect xsi:type="sev:PassiveKinestheticMotionType" timeSamples="3" si:pts3"5">
<sev:TrajectorySamples mpeg7:dim="6 3">
15 0 20
10 30 10
20 11 50
30 10 O
0 10 10
10 0 15
</sev:TrajectorySamples>
4/Effect>
§5.15 Passive kinesthetic force effect
5.15.1 Introduction
Tlhis Subclause specifies syntax and semantics of a passive kinesthetic force effect.
§5.15.2 Syntax
<V—— HH#H###HHFFFEFFFFEREEE A ——>
<!-- SEV Passive Kinesthetic Force type -—>
<V—— HH#H#H#H#HHFHFFFFRLHFFFFFFFFFHFAAAAA AR S S SSSHHHHHHHHE >
<complexType name="PassiveKinestheticForceType">
<complexContent>
<extensitn base="sedl:EffectBaseType">
<sequence>
<eélement name="PassiveKinestheticForce"
type="mpeg7:FloatMatrixType" />
</sequence>
<attribute name="timeSamples" type="positivelnteger" use="required'/>
</extension>
</complexContent>
</complexType>
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5.15.3 Semantics

Semantics of the PassiveKinestheticForceType:

Name

Definition

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

Type

defines a passive kinesthetic force/torque mode. In this mode, a user
holds the kinesthetic device softly and the kinesthetic device guides

tha ucar's hand accardinato-the recorded-forceltoaue-histories
tHEe- S -STHa e 660Hag1to0tHee866ra8a1orcetoguHeTHStoHEeS-

Passivy

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

timeSar

ples Describes a number of data update times per second.

5.15.4 Additional validation rules

5.15.4.1

For the g

5.15.4.2

include

5.15.4.3
element

5.15.4.4
Active

Introduction

urpose of referencing the additional validation rules are‘qumbered.

A data number of PassiveKinestheticForce must be in multiples of 6 since 6 samples
hree forces and three torques at each period:‘Therefore number of rows is fixed to 6.

PassiveKinestheticForce effect element must have timesamples attribute in parent
but duration attribute must not be.described.

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

5.15.5 Bxamples
EXAMPLIE This example“shows the description of a passive kinesthetic force effect with the following semanticg.
The kinedthetic device produces new forces and torques according to the update rate. If 3 forces and torques data afe
given and timeSamples. s _8/ then the kinesthetic device produces forces and torques for 1 second since 3 samples for
position apd orientation-data are provided. Note that the passive kinesthetic force effect is activated at si:pts="2".
<Effect xsictype="sev:PassiveKinestheticForceType" timeSamples="3" si:pts="2">
<sev|PassiveKinestheticForce mpeg7:dim="6 3">
3100
0 30
0 03
2 00
0 03
0 10 5
</sev:PassiveKinestheticForce>
</Effect>
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5.16 Active kinesthetic effect

5.16.1 Introduction

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

5.16.2 Syntax

<!—— HHH#H#H#H#HFFFFFFFFFHEAEAAAHHHAA AR >
<!-- SEV Active Kinesthetic type -—>
<V—— #H##HHHHHHHHHHAHAHHHA SR HAF SR H A SR HA S H SRS >
<complexType name="ActiveKinestheticType">
<complexContent>
<extension base="sedl:EffectBaseType">
<sequence>
<element name="ActiveKinesthetic"
type="sev:ActiveKinestheticForceType" />
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="ActiveKinestheticForceType">
<attribute name="fx" type="float" use="optiohal"/>
<attribute name="fy" type="float" use="optional"/>
<attribute name="fz" type="float" use="optional"/>
<attribute name="tx" type="float" use="optional"/>
<attribute name="ty" type="float" use=™optional"/>
<attribute name="tz" type="float" use="optional"/>
</complexType>

5.16.3 Semantics

Yemantics of the ActiveKinestheticType:

Name Definition

active kinesthetic interaction mode. In this mode, when a us
touches an object by his/her will, then the computed contact forc
and torques are provided.

HctiveKinestheticype Tool for describing an active kinesthetic effect. This type defines an

er
ES

NctiveKingsthetic Describes an active kinesthetic interaction.
HctdyeKinestheticForceT Tool for describing three forces (fx, fy, fz) and torques (tx, ty, tz) for
ype each axis in an active kinesthetic mode. Force is represented in the

unit of N (Newton) and torque is represented in the unit of Nmm

(Newton-millimeter).

© ISO/IEC 2011 — All rights reserved
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5.16.4 Examples

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

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

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

5.17 Tdctile effect

5.17.1 Iptroduction

This Subclause specifies syntax and semantics of a tactile effect.

5.17.2 Syntax

<V—— |t #HHFFFFF R >
<!--| SEV Tactile type <>
<V—— | HH#H#H##HHFHFHFFFFFFFFFFFFFFFAAAA AR HHHHE >
<complexType name="TactileType">
<complexContent>
fextension base="sedl:EffectBaseType">
<sequence>
<choice>
<element name="ArrayIntensity"-\type="mpeg7:FloatMatrixType" />
<element name="TactileResourceé" type="sev:TactileResourceType"/>
</choice>
</sequence>
<attribute name="tactileEffect" type="mpeg7:termReferenceType"
use="required" />
<attribute name="timeSamples" type="positivelInteger" use="optional"/>
F/extension>
</¢omplexContent>
</copplexType>

<V —— |t N >
<!--| SEV TactileResource type -—>
<V—— | HH#H#H#HHHFHSRPFFFFFFFFFFFFFFA AR HHHHE >
<complexType name="TactileResourceType">
<attribute nhame="type" type="string" use="required"/>
<attrilbute name="ref" type="anyURI" use="required"/>
</comppltexType>
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5.17.3 Semantics

Semantics of the TactileType:

ISO/IEC 23005-3:2011(E)

Name

Definition

TactileType

Tool for describing a tactile effect. Tactile effects can provid

e

vibrations, pressures, temperature, etc, directly onto some areas of

human skin through many types of actuators such as vibratio

n

maotors —airdate  niaza.actuatare tharmal actiiatare A _tactila off ct
HHOtO S Et5,— P18 £o-aGtuatorS— e Ha—a Gttt OrS— Gt e—eHgC

J
may effectively be represented by an Arraylntensity or by

TactileVideo, all of which can be composed of m by n matrix-that|i
mapped to m by n actuators in a tactile device. A Tactile Video |i

defined as a grayscale video formed with m-by-n pixels’ matched [to

the m-by-n tactile actuator array.

a
S
S

ArrayIntensity

TactileResource

Describes intensities in terms of physical quantiti€s for all elements [of

m by n matrix of the tactile actuators. For temperature tactile effegt,

for example, intensity is specified in the unitof Celsius. For vibratip

n

tactile effect, intensity is specified in thesunit of mm (amplitude). Hor

pressure tactile effect, intensity is specified in the unit of Newton/mn}®.

Describes intensities in terms of ,a resource.

HactileEffect

Describes the tactile effect{fo*Use. A CS that may be used for thi

purpose is the TactileEffectCs defined in Annex A of ISO/IHC

23005-6. This refers the\preferable tactile effects.

7

ct

imeSamples

Describes a numberof data update times per second.

[ds)

emantics of the TactileResourceType:

Name

Definition

TactileResourceType

Tool for describing intensities in terms of a resource.

EXAMPLE 1 A grayscale (0-255) video of tactile information. Tih

is

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

number of levels that a device produces.

EXAMPLE 2 An audio file containing the waveform of a tactile vibratipn

effect.
Hype Describes the data type of the resource as a concatenation of MIME
media-type, sub-type, and parameters, as defined in IETF RFC 2045%.
ref Describes the URI value that identifies the resource, as defined in

IETF RFC 3986.
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5.17.4 Example

EXAMPLE 1 This example shows the description of Tactile effect with Arraylntensity by the following semantics. A set

of intensit
mapped
(upsizing/

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

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

</DesctiptionMetadata>
<Effect xsi:type="sev:TactileType" timeSamples="2"
tactil¢Effect=":TACTILEEFFECT:pressure" si:pts="5">

<se@v:ArrayIntensity mpeg7:dim="3 3">250 250 250 0 0 0 150 120 150
</sev:ArrayIntensity>
</Effe¢t>
EXAMPLIE 2 This example shows the description of a Tactile effect with TactileResource by the’following semantics. A
set of intgnsity is provided by a tactile video from the link "http: //www.haptic.kr/tactile/samplel .mp4”, and J0
frames of|greyscale tactile information are given per second. The tactile effect is activated(atf)si:pts="1" and the preferable
tactile effect is vibration.
<DescrilptionMetadata>

<Clasg¢ificationSchemeAlias alias="TACTILEEFFECT" href="urn:mpeg:mpeg-v:01-ST-

Tactile¢EffectCS-NS" />
</DescriptionMetadata>
<Effect xsi:type="sev:TactileType" timeSamples="30"
tactil¢Effect=":TACTILEEFFECT:vibration" si:pts="1">
<sev|TactileResource type="video/mp4"
ref="http://www.haptic.kr/tactile/samplelmpd" />
</Effeq¢t>
This tactile resource refers a greyscale video including intensity information for array type tactile effect. The resolution ¢f

the tactile)
or tactors
delivered
device ca

resource is relatively low and intended._to match the physical resolution (the number of individual output device$

of a tactile display device. The intensity of each grayscale value determines the magnitude of the cue to b
to each tactor. Any resolution-differences between the stored video and that supported by a viewer’s tactile
h be resolved through basic image resizing operations at viewing time.

[

Video One frame of a Tactile Video Array Type Tactile Display

Frame 1l
—=.(255)
High

Inl'uwit)‘
S

Frame 2

Low
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Frame 3

Time

Figure 25 — Excerpt of example tactile resource
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