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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and rjon-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field_¢f information
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Stapdards. Draft| International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this.doeiment may be the suljject of patent
rights| ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

ISO/IEC 23005-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcopmmittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This gecond edition cancels and replaces the first edition (ISO/IEC 23005-2:2011), which has begn technically
revisgd.

ISO/IEC 23005 consists of the following parts, under the general title Information technology — Media context
and cpntrol:

— Rart 1: Architecture

— Rart 2: Control information

— Rart 3: Sensory information

— Rart 4: Virtual world-object characteristics
— Rart 5: Data‘formats for interaction devices

— Rart 6.:€ommon types and tools

— Rart'7: Conformance and reference software
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Introduction

ISO/IEC 23005 (MPEG-V) provides an architecture and specifies associated information representations to
enable interoperability between virtual worlds, e.g. digital content provider of a virtual world, gaming (serious),
simulation, DVD, and the real world, e.g. sensors, actuators, vision and rendering, robotics (e.g. for
revalidation), (support for) independent living, social and welfare systems, banking, insurance, travel, real

estate, rights

management and many others.

Virtual world
Creation and
3D, VR, Al, d
networks. Th
an important

1)
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2) itallows
Each virtual

variety of re
Resistance 1¢
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Although rea
realize senso
even more re
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devices.

This part of
normative aj
information, 4

The Internati

it offers the power to reshape the way companies interact with their environments (markets, custg

5 (often referred to as 3D3C for 3D visualization and navigation and the 3Cs of Comn
Commerce) integrate existing and emerging media technologies (e.g. instant messaging,

hat, voice, etc.) that allow for the support of existing and the development of newkinds of
e emergence of virtual worlds as platforms for social networking is recognizedby businesg
ssue for at least two reasons:

unity,
video,
social
es as

mers,
, creators, stakeholders, etc.) in a fashion comparable to the Internet;

for the development of new (breakthrough) business models, services, applications and deyices.
for a
nces.
marily
rules

vorld, however, has a different culture and audience making use of these specific worlds
hsons. These differences in existing Metaverses permit users to have unique experig

real-world commercial encroachment still exists in,any virtual worlds, where users pri
pe from real life. Hence, marketers should get to.khow a virtual world beforehand and the
bch individual universe.

istic experiences have been achieved via<devices such as 3D audio/visual devices, it is hard to
ry effects only with presentation of audievisual contents. The addition of sensory effects leads to
alistic experiences in the consumption‘of audiovisual contents. This will lead to the application of
r enhanced experiences of users in"a more realistic sense.

sts of
Brious
which
nsory

bdia will benefit from the standardization of control and sensory information which cons
ct metadata, sensory device capabilities/commands, user sensory preferences, and v
ats. The MPEG-V architecture can be applicable for various business models for
bntents can be associated with sensory effects that need to be rendered on appropriate s¢

s the
rence

ISO/IEC 23005 contains the tools of the control information for the media. It addresse
pects of Sthe control information including device capability description, user prefe
nd also.lllustrates some non-normative examples.

(IEC) draw a
patents.

ISO and the |

bnal Organization for Standardization

(ISO) and the International Electrotechnical Comm|

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

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights other than those identified in Annex B. ISO and the IEC shall not be held responsible for identifying any
or all such patent rights.
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Information technology — Media context and control —

Part 2:
Control information

1 cope

This part of ISO/IEC 23005 specifies syntax and semantics of the tools required-to\provide inte
contrglling devices in real as well as virtual worlds. In Figure 1, the scope of this-part of ISO/IE
tools fdefined in this part of ISO/IEC 23005 is shown. The adaptation engine (RV or VR engine)
within the scope of standardization, takes six inputs [sensory effects (SE); User's sensory effed
(USEP), sensory devices capabilities (SDC), sensor capability (SC), sehsor adaptation prefer
and gensed information (SI)] and outputs sensory devices commanids ‘(SDCmd) and/or sense€
(SI) t¢ control the devices in real world or virtual world objects. It.is”applicable to the interfaces
adapfation engine and the capability descriptions of actuators/sensors in the real world, the u
prefefence information, which characterize devices and wusers, and the sensor adaptation
information, which characterize sensors and users, so{ that appropriate information to co
(actuators and sensors) can be generated. In other words, user's sensory preferences, sg

capaljilities, sensor adaptation preferences, and sensor capabilities are within the scope o
ISO/IEC 23005.
s Virtual World
Sensory ensory Objects
Devi - Effects P
evice Capability (Part 3) Characteristics
a (Part 4)
-
/ : Device
User’s Sensory Adaptatlo.n Commands
Effect Preference RV/VR Engine
! (Part 5)
(non-normative)
\_/__ \_/—
I I
Sensor Sensed
Sensor Capability Adaptation Information
Preference (Part 5)

roperability in
C 23005 with
| which is not
t preferences
ences (SAP),
d information
between the
ser's sensory
preferences
ntrol devices
nsory device
[ this part of

| ———
Within Scope of Part 2

Figure 1 — Scope of the Control Information

2 Normative references

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

© ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=8de836adf4ec6b13ffa64f04ec275913

ISO/IEC 23005-2:2013(E)

ISO/IEC 15938-5:2003, Information technology — Multimedia content description
Multimedia description schemes

interface — Part 5:

ISO/IEC 23005-6, Information technology — Media context and control — Part 6: Common types and tools

ISO/IEC 21000-7, Information technology — Multimedia framework (MPEG-21) — Part 7: Digital Item

Adaptation

3 Terms,

For the purpo

3.1 Abbre

For the purpd

definitions, and abbreviated terms

SES of this document, the terms and definitions givern i ISONEC 23005-6 apply-

viated terms

ses of this document, the following abbreviated terms apply.

DIA: Digital Item Adaptation (see ISO/IEC 21000-7)
MPEG-21: multimedia framework (ISO/IEC 21000-5)
XML: Extensible Markup Language (see XML)

4 Control information description language

4.1 Introduction

This Clause |describes basic structure of the tools inCthis part of ISO/IEC 23005 in the form of dontrol
information description language including the schema wrapper conventions, basic data types, root elgment,
and top-levellelements.

4.2 Schema wrapper conventions

The Syntax d
schema docu

efined in this part of ISO/IEC 23005 assumes the following Schema Wrapper to form a valig
ment.

XML

<schema x|
xmlns:mpeg

Ins="http://wyw.w3.0rg/2001/XMLSchema"
7="urn:mpe@:Mpeg’:schema:2004" xmlns:dia="urn:mpeg:mpeg2l1:2003:01-D|

NS" xmlns:mpegvct="urn:mpeg:mpeg-v:2012:01-CT-NS" xmlns:cidl="urn:mpeg:mpeg-
v:2012:014CIDL-NS" *xmlns:dcdv="urn:mpeg:mpeg-v:2012:01-DCDV-NS"
xmlns:scdy="urnrsmpeg:mpeg-v:2012:01-SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2012:01-
SEPV-NS" H#gmlnsJsapv="urn:mpeg:mpeg-v:2012:01-SAPV-NS"
targetNamgspate="urn:mpeg:mpeg-v:2012:01-CIDL-NS" elementFormDefault="qualifipd"
attributeFormDefault="unqualified" version="ISO/IEC 23005-2" id="MPEG-V-
CIDL.xsd">

<import namespace="urn:mpeg:mpeg’:schema:2004"
schemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-

7 _schema f

iles/mpeg7-v2.xsd" />

<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
schemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-

21 schema

files/dia-2nd/UED-2nd.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2012:01-CT-NS" schemalocation="MPEG-V-

CT.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2012:01-DCDV-NS"

schemal.oca

tion="DCDV.xsd"/>

© ISO/IEC 2013 — All rights reserved
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<import namespace="urn:mpeg:mpeg-v:2012:01-SCDV-NS"
schemalLocation="SCDV.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2012:01-SEPV-NS"
schemaLocation="SEPV.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2012:01-SAPV-NS"
schemal.ocation="SAPV.xsd"/>

Additi

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

</sc

hema>

4.3

Mnemonics for binary representations

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

44

The ¢

4.5

4.51

This

Common header for binary representations

pmmon header is defined in 4.3 of ISO/IEC 23005-6.
Root element and top-level tools

Introduction

Subclause specifies the root element and the top-level tools which can follow root elem

inforrr;l:ation. The root element is the only elemernit which can appear as the topmost element wh

infor
eleme

4.5.2

ation specified in this part of ISO/IEG23005 is instantiated. The top-level tools are d
nts which are allowed to appear as thetopmost element within the root element.

XML representation syntax

ent in control
en the control
bfined as the

Lll==
Lll==
Lll==
<ele

<com,

FHEHH A A H A S ——>
Root Element ==>
FHEHHHHAHHHH RIS A S H AR F A A ——>
nent name="ControlInfo" type="cidl:ControlInfoType"/>

blexType/name="ControlInfoType">
sequence>
<gtement name="SensoryDeviceCapabilityList"
type="cidl:SensoryDeviceCapabilityListType" minOccurs="0"/>

<element name="SensorDeviceCapabilityList"

type="cidl:SensorDeviceCapabilityListType" minOccurs="0"/>
<element name="UserSensoryPreferenceList"

type="cidl:UserSensoryPreferencelListType" minOccurs="0"/>
<element name="SensorAdaptationPreferenceList"

type="cidl:SensorAdaptationPreferencelListType" minOccurs="0"/>
</sequence>
</complexType>

<complexType name="SensoryDeviceCapabilityListType">
<sequence>

<element name="SensoryDeviceCapability"

type="cidl:SensoryDeviceCapabilityBaseType" maxOccurs="unbounded"/>

© ISO/IEC 2013 — All rights reserved
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</sequence>
</complexType>

<complexType name="SensorDeviceCapabilityListType">
<sequence>
<element name="SensorDeviceCapability"

type="cidl:SensorCapabilityBaseType" maxOccurs="unbounded" />

</sequence>
</complexType>

<complexType name="UserSensoryPreferencelListType">

<sequenpce

<elpment name="USPreference" type="cidl:UserSensoryPreferenceBaseType™
maxOccurs="unbounded" />
</sequ¢nce>

</complexT

<complexType name="SensorAdaptationPreferencelListType">
<sequence>
<elpment name="SAPreference"

type="cidl

</sequ¢nce>

</complexT

vype>

:SensorAdaptationPreferenceBaseType" maxOccurs="uhbeunded"/>

vype>

4.5.3 Binary representation syntax

ControlinfoType{ (Number of:bits) | (Mnemonic)
SensoryDeviceCapabilityListFlag 1 bslbf
SensorDeyiceCapabilityListFlag 1 bslbf
UserSenspryPreferencelistFlag 1 bslbf
SensorAdgaptationPreferenceListFlag 1 bslbf
If (SensoryDeviceCapabilityListflag) {

SensoryDeviceCapabilityList SensoryDeviceCapabilityListType
}
If (SensorDeyiceCapabilityListFlag) {

SensorDeviceCapabilityList SensorDeviceCapabilityListType
}

If (UserSensoryPreferencelistFlag) {

UserSensoryPreferencelList UserSensoryPreferenceListType

© ISO/IEC 2013 — All rights reserved
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ControlinfoType{ (Number of bits) | (Mnemonic)
If (SensorAdaptationPreferenceListFlag) {
SensorAdaptationPreferenceList SensorAdaptationPreferenceListType
}
}
SensgryDeviceCapabilityListType {
NumOfSensoryDevCap 32 uimsbf
for(f=1;i<NumOfSensoryDevCap;i++)}
IndividualSensoryDevCapType 8 bslbf
SensoryDeviceCapabilityType specified
SensoryDeviceCapability
by IndividualSensoryDevCapType
}
}
SensgrDeviceCapabilityListType {
NumOfSensorCap 32 uimsbf
for(i=1;i<NumOfSensorCap;i++){
IndividualSensorCapType 8 bslbf
SensorCapabilityType specified
SensorCapability
by IndividualSensorCapTypée
}
}
UserSensoryPreferencelListType {
NumOfUserSensoryPref 32 uimsbf
for(i=1;i<NumOfUserSensoryPref;i++){
IndividualUserSensoryPrefType 8 bslbf

© ISO/IEC 2013 — All rights reserved
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ControlinfoType{

(Number of bits) | (Mnemonic)

USPreferenceType specified

USPreference
by IndividualUserSensoryPrefType
}
}
SensorAdaptationPreferenceListType {
NumOfSensgrAdaptationPref 32 uimsbf
for(i=1;i<
NumOfSensdrAdaptationPref;i++){
8 bslbf

IndividuglSensorAdaptationPrefType

SAHreference

SAPreferenceType specified

by IndividualSensorAdaptationPrefTlype

4.5.4 Semantics

Semantics of

the ControlInfo type:

Name Definition

ControlInflo The root element that serves as the topmost element in the cpntrol
information description.

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

g signals the presence of the activation attribute. A value of 1"
means the attribute shall be used and "0” means the attribute| shall
not be used

SensorDeviceCapabilityListFlag This field, which is only present in the binary representation,
signals the presence of the activation attribute. A value of "1”
means the attribute shall be used and "0” means the attribute shall
not be used.

UserSensoryPreferencelListFlag This field, which is only present in the binary representation,
signals the presence of the activation attribute. A value of "1”
means the attribute shall be used and "0” means the attribute shall
not be used.

6 © ISO/IEC 2013 — All rights reserved
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Name

Definition

SensorAdaptationPreferencelist
Flag

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

signals the presence of the activation attribute. A

value of ”1”

means the attribute shall be used and "0” means the attribute shall

not be used.

ControlInfoType The root type provides basic structure that the control information
description should follow through the root element.
This field, which is present in the binary representation, indicates
the lype orie Controllnro elelmerit.
There should be wused at least one-\élement among
ControlInfoType.

SenspryDeviceCapabilityList Optional wrapper element that serves~as the placeholder for the

list of sensory device capability descriptions.

SensprDeviceCapabilityList

Optional wrapper element that, serves as the placeh
list of sensor device capability‘descriptions.

older for the

UserBensoryPreferencelist

Optional wrapper element that serves as the placeh
list of device user preference descriptions.

older for the

SensprAdaptationPreferencelist

Optional wrapper/element that serves as the placeh
list of sensordevice adaptation preference description|

older for the
S.

SenspryDeviceCapabilityListTyp Wrapper; element type which allows multiple ocg¢urrences of

e sensary device capability descriptions.

NumO[fSensoryDevCap This field, which is only present in the binary representation,
specifies the number of SensoryDeviceCapabilily instances
accommodated in the SensoryDeviceCapabilitylist.

IndipidualSensoryDevCaplype This field, which is only present in the binary representation,
describes which SensoryDeviceCapability type shall be
used.

In the binary description, the following mapping table is used,
Terms of Device Binary representation for
device type (8bits)
Light device 00000000
Flash device 00000001
Heating device 00000010
Cooling device 00000011
Wind device 00000100
Vibration device 00000101
© ISO/IEC 2013 — All rights reserved 7
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Name Definition
Sprayer device 00000110
Scent device 00000111
Fog device 00001000
Color correction device 00001001
Rigid body motion device 00001010
Tactile device 00001011
Kinesthetic device 00001100
Mobile device position 00001101
Reserved 00001410<11111111
SensoryDevliceCapability Specifies single description of\\sensory device capability
description. The list of single device-Capabilities are as follows
Terms of Device Device capability type
Light device LightCapabilityType
Flash device FlashCapabilityType
Heating device HeatingCapabilityType
Cooling device CoolingCapabilityType
Wind device WindCapabilityType
Vibration device VibrationCapabilityType
Sprayer device SprayerCapabilityType
Scent device ScentCapabilityType
Fog device FogCapabilityType
Color correction device | ColorCorrectionCapability
'T‘vp@
Rigid body motion | RigidBodyMotionCapability
device Type
Tactile device TactileCapabilityType
Kinesthetic device KinestheticCapabilityType
Mobile device position MobileDevicePositionCapab
ilityType
8 © ISO/IEC 2013 - All rights reserved
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Name Definition
SensoryDeviceCapabilityBaseTyp SensoryDeviceCapabilityBaseType shall extend
e dia:TeminalCapabilityBaseType as defined in

ISO/IEC 21000-7 and provides a base abstract type for a subset of
types defined as part of the sensory device capability metadata
types.

SensorDeviceCapabilityListType

Wrapper element type which allows multiple occurrences of sensor
device capability descriptions.

NumOff SensorCap

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

IndiyidualSensorCapType

This field, which is only present in theybinary representation,
describes which SensorCapability type-shall be used.

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

Term of sensor capability Binary representation for
sensor type (8 bits)

Light sensor capability 00000000

Ambient noise sensor | 00000001
capability

Température sensor capability | 00000010

Humidity sensor capability 00000011

Distance sensor capability 00000100
Atmospheric pressure Sensor | 00000101
capability

Position sensor capability 00000110
Velocity sensor capability 00000111

Acceleration sensor capability | 00001000

Orientation sensor capability 00001001

Angular  velocity  sensor | 00001010

capability
Angular acceleration sensor | 00001011
capability
Force sensor capability 00001100
Torque sensor capability 00001101

Pressure sensor capability 00001110

© ISO/IEC 2013 — All rights reserved
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Name

Déefinition
Motion sensor capability 00001111
Intelligent camera sensor | 00010000
capability
Bend sensor capability 00010001
Gas sensor capability 00010010
Dust sensor capability 00010011
Multi interaction point sensor | 00010100
capability
Gaze tracking sensor | 00010101
capability
Global position sensor | 00010410
capability
Altitude sensor capability 00010111

Reserved

00011000-11111111

SensorDevijceCapability

Specifies single desgription of sensor device capability descri
The list of single €armmands are as follows,

Term of Sensor

Sensor capability type

Light sensor

LightSensorCapability
Type

Ambient noise sensor

AmbientNoiseSensorCap
abilityType

Temperature sensor

TemperatureSensorCapg
bilityType

Humidity sensor

HumiditySensorCapabil
ityType

Distance sensor

DistanceSensorCapabil
ityType

Atmospheric pressure Sensor

AtmosphericPressureSe
nsorCapabilityType

Position sensor

PositionSensorCapabil
ityType

Velocity sensor

VelocitySensorCapabil
ityType

Acceleration sensor

AccelerationSensorCap
abilityType

10
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Name

Definition

Orientation sensor

OrientationSensorCapa
bilityType

Angular velocity sensor

AngularVelocitySensor
CapabilityType

Angular acceleration sensor

AngularAccelerationSe
nsorCapabilityType

Force sensor

FTorceSensorCapdbility
Type

Torque sensor

TorqueSerisérCagabilit
yType

Pressure sensor

PreéssureSensor(apabil
ity Type

Motion sensor

MotionSensorCagabilit
yType

Intelligent camera sensor

IntelligentCamgraCapa
bilityType

Bend senseor

BendSensorCapakilityT
ype

Gas sensor

GasSensorCapabilityTy
pe

Dust sensor

DustSensorCapalkilityT
ype

Multi interaction point sensor

MultiInteractignPoint
SensorCapabilittyType

Gaze tracking sensor

GazeTrackingSernsorCap
abilityType

Global position sensor

GlobalPosition$ensorC
apabilityType

Altitude sensor

AltitudeSensor(apabil

ITYyType

SensorCapabilityBaseType

SensorCapabilityBaseType

shall extend

dia:TeminalCapabilityBaseType as defined

ISO/IEC 21000-7 and provides a base abstract type for a subset of
types defined as part of the sensor device capability metadata

types.

UserSensoryPreferencelListType

Wrapper element type which allows multiple occurrences of user

preference descriptions on sensory effects.

© ISO/IEC 2013 — All rights reserved
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Name

Definition

NumOfUserSensoryPref

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

specifies the  number

USPreference instances

accommodated in the UserSensoryPreferencelist.

IndividualUserSensoryPrefType

This field, which is only present in the binary representation,
describes which USPreference type shall be used.

In the binary description, the following mapping table is used,
Terms of Effect Binary representation’ fqr
effect type (8bits)

Light effect 00000000

Flash effect 00000001

Heating effect 00000010

Cooling effect 00000011

Wind effect 00000100

Vibration effect 00000101

Sprayer effect 00000110

Scent effect 00000111

Fogyeffect 00001000

Color correction effect 00001001

Rigid body motion effect 00001010

Tactile effect 00001011

Kinesthetic effect 00001100

Reserved 00001101-11111111

12
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Name

Definition

USPreference

Specifies single description of user preference description on
sensory effect. The list of single device capabilities are as follows

Terms of Effect Terms of user preference
Light effect LightPrefType
Flash effect FlashPrefType
Heating effect HeatingPrefType
Cooling effect CoolingPrefType
Wind effect WindPré&fType
Vibration effect VibrationPrefType
Scent effect ScentPrefType
Fog effect FogPrefType
Spraying effect SprayingPrefTypg
Color corregtion effect ColorCorrectionpPrefTy
pe
Rigid*body motion effect RigidBodyMotionPrefTy
pe
Tactile effect TactilePrefType
Kinesthetic effect KinestheticPreffype
UserpensoryPreferenceBaseType UserSensoryPreferenceBaseType shall extend
dia:UserCharacteristicBaseType as defined in

ISO/IEC 21000-7 and provides a base abstract type fq

types defined as part of the sensory device capabi

types.

r a subset of
ity metadata

SensprAdaptationPreferencelist
Type

Wrapper element type which allows multiple occurre

preference descriptions on sensor adaptation.

nces of user

NumOfSensorAdaptationPref

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

specifies the  number  of
accommodated in the SensorAdaptationPreferencelist.

SAPreference

IndividualSensorAdaptationPref
Type

This field, which is only present in the binary representation,
describes which SAPreference type shall be used.

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

Term of sensor adaptation
preference

Binary representation for

sensor type (8bits)

© ISO/IEC 2013 — All rights reserved
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Name Definition
Light sensor  adaptation | 00000000
preference
Ambient noise sensor | 00000001
adaptation preference
Temperature sensor | 00000010
adaptation preference
Humidity sensor adaptaton | OU0OUUUDTT
preference
Distance sensor adaptation | 00000100
preference
Atmospheric pressure sensor | 00000101
adaptation preference
Position sensor adaptation | 00000110
preference
Velocity sensor adaptation | 00000111
preference
Acceleration sensor | 00001000
adaptation preference
Orientation<sensor adaptation | 00001001
preference
Angular  velocity sensor | 00001010
adaptation preference
Angular acceleration sensor | 00001011
adaptation preference
Force sensor adaptation | 00001100
preference
Torque sensor adaptation | 00001101
preference
Pressure sensor adaptation | 00001110
preference
Motion sensor adaptation | 00001111
preference
Intelligent camera sensor | 00010000
adaptation preference
Reserved 00010001-11111111
SAPreference Specifies single description of user preference description on
sensor adaptation. The list of single device capabilities are as
follows
14 © ISO/IEC 2013 — All rights reserved
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Name Definition
Term of Sensor Sensor adaptation preference type
Light sensor LightAdaptationPrefType
Ambient noise sensor AmbientNoiseAdaptationPref
Type
Temperature sensor TemperatureAdaptationPrefT
ype
Humidity sensor HumidityAdaptatilenHrefType
Distance sensor DistanceAdaptationHrefType
Atmospheric  pressure | AtmosphenidcPressurgAdaptat
Sensor ionPrefType
Position sensor PgsitionAdaptationHrefType
Velocity sensor VelocityAdaptationHrefType
Acceleration sensor AccelerationAdaptationPref
Type
Orientationsensor OrientationAdaptatijonPrefT
ype
Angular velocity sensor | AngularVelocityAdagtationP
refType
Angular acceleration | AngularAcceleratiorfAdaptat
sensor ionPrefType
Force sensor ForceAdaptationPreflType
Torque sensor TorqueAdaptationPrdfType
Pressure sensor PressureAdaptationHrefType
Motion sensor MotionAdaptationPrgfType
Intelligent camera | IntelligentCameraAdaptatio
sensor nPrefType
SensorAdaptationPreferenceBase SensorAdaptationPreferenceBaseType shall extend
Type dia:UserCharacteristicBaseType as defined in

ISO/IEC 21000-7 and provides a base abstract type for a subset of
types defined as part of the sensory device capability metadata
types.

4.5.5 Examples

The followings are some examples of the ControlInfo type:

© ISO/IEC 2013 — All rights reserved 15
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The following example shows an instantiation of SensoryDeviceCapabilityList. The
SensoryDeviceCapabilityList allows multiple occurrences of SensoryDeviceCapability elements.
For the details of SensoryDeviceCapability elements, please see the examples of individual sensory
device capability types.

<cidl:ControlInfo xsi:schemalocation="urn:mpeg:mpeg-v:2012:01-CIDL-NS CIDL.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:cidl="urn:mpeg:mpeg-
v:2012:01-CIDL-NS" xmlns:dcdv="urn:mpeqg:mpeg-v:2012:01-DCDV-NS"
xmlns:sapv="urn:mpeg:mpeg-v:2012:01-SAPV-NS" =xmlns:scdv="urn:mpeg:mpeg-v:2012:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2012:01-SEPV-NS">
<cidl:SensoryDeviceCapabilityList>
<cifiI:SensoryDeviceCapability xsi:type="dcdv:LightCapabilityType™>

</clidl:SensoryDeviceCapability>

</cidl{SensoryDeviceCapabilityList>
</cidl:CorltrolInfo>

The following example shows an instantiation of SensorDeviCeCapabilityList. | The
SensorDevilceCapabilityList allows multiple occurrences of SensorbBeviceCapability elements.
For the detajls of SensorDeviceCapability elements, please see the-examples of individual sensor
device capabjlity types.

<cidl:ConfrolInfo xsi:schemalocation="urn:mpeg:mp&eyg-v:2012:01-CIDL-NS CIDL . |xsd"
xmlns:xsiq"http://www.w3.0rg/2001/XMLSchema-instance" =xmlns:cidl="urn:mpeg:npeg-
v:2012:014CIDL-NS" xmlns:dcdw="urn:mpeg:mpeg-v:2012:01-DCDY-NS"
xmlns:sapy="urn:mpeg:mpeg-v:2012:01-SAPV-NS" \Xmlns:scdv="urn:mpeg:mpeg-v:2014:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2012¢O0¥-SEPV-NS">
<cidl:$ensorDeviceCapabilityList>
<cifll:SensorDeviceCapability
xsi:type="scdv:AmbientNoiseSensorCapabilityType">

</cfidl:SensorDeviceCapabidllity>

</cidl{SensorDeviceCapabilityList>
</cidl:ControlInfo>

The followlng example~ shows an instantiation of UserSensoryPreferencelList. | The
UserSensoryPreferéncelist allows multiple occurrences of USPreference elements. For the detpils of
USPreferer|ce, please’see the examples of user’'s sensory preference on individual sensory effects.

<cidl:Confre¥Info xsi:schemalocation="urn:mpeg:mpeg-v:2012:01-CIDL-NS CIDL . |xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" =xmlns:cidl="urn:mpeg:mpeg-
v:2012:01-CIDL-NS" xmlns:dcdv="urn:mpeqg:mpeg-v:2012:01-DCDV-NS"
xmlns:sapv="urn:mpeg:mpeg-v:2012:01-SAPV-NS" =xmlns:scdv="urn:mpeg:mpeg-v:2012:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2012:01-SEPV-NS">
<cidl:UserSensoryPreferenceList>
<cidl:USPreference xsi:type="sepv:CoolingPrefType">

</cidl:USPreference>

</cidl:UserSensoryPreferencelList>
</cidl:ControlInfo>
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The following example shows an instantiation of SensorAdaptationPreferencelList. The
SensorAdaptationPreferenceList allows multiple occurrences of SAPreference elements. For the
details of SAPreference, please see the examples of user’'s preference on individual sensor adaptation.

<cidl:ControlInfo xsi:schemalocation="urn:mpeg:mpeg-v:2012:01-CIDL-NS CIDL.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:cidl="urn:mpeg:mpeg-
v:2012:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2012:01-DCDV-NS"
xmlns:sapv="urn:mpeg:mpeg-v:2012:01-SAPV-NS" =xmlns:scdv="urn:mpeg:mpeg-v:2012:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2012:01-SEPV-NS">
<cidl:SensorAdaptationPreferencelList>
<cidl:SAPreference xsi:type="sapv:IntelligentCameraAdaptationPrefType">

</cidl:SAPreference>

/cidl:SensorAdaptationPreferencelList>
</cipl:ControlInfo>

4.6 [Sensory device capability description

4.6.1| Introduction

This $ubclause specifies tools for describing device capabilites-0f sensory devices. The following Subclause
defings an abstract complex type of SensoryDeviceCapabilityBaseType, which the device capability
descr|ption of individual sensory device should inherit.

4.6.2| Reference coordinate system

The grigin of the reference coordinate for sensory devices is located at the position of the user| Each axis is
defingd as follows. X-axis is in the direction of.the right hand side of the user facing the screen. Y-axis is in the
reverge direction of gravity. Z-axis is in the direction of the user’s facing the screen. The x-, y-, gnd z-axis are
depicted in Figure 2.

Figure 2 — Reference Coordinate System for Sensory Devices
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4.6.3 Sensory device capability base type

4.6.3.1 XML representation syntax

<= HHFAHAH AR AR AR AR AR AR A AR A A AR R R A ——>
<!-- Sensory Device capability base type -—>
SRR 0 i i At
<complexType name="SensoryDeviceCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<attributeGroup ref="cidl:sensoryDeviceCapabilityAttributes"/>
</ektension>
</complexContent>
</complexType>

4.6.3.2 Bipary representation syntax

SensoryDevi¢teCapabilityBaseType{ (Number of bits) (Mnemonic)
TerminalGapabilityBase TerminalCapabilityBaseType
sensoryDeviceCapabilityAttributes sensoryDeviceCapabilityAttributesType
}

4.6.3.3 Semantics

Semantics of|the SensoryDeviceCapabilityBaseType type:

Name Definition
SensoryDevliceCapabilityBase SengoryDeviceCapabilityBaseType shall axtend
Type di&iTeminalCapabilityBaseType as defined in

ISO/IEC 21000-7 and provides a base abstract type for a subget of
types defined as part of the sensory device capability metadata tyjpes.

sensoryDeviceCapability Describes a group of attributes for the device capabilities.
Attributes

4.6.4 Sensory device capability base attributes

4.6.4.1 XML representation syntax

O I 0 i i i i ==>
<!-- Sensory Device Capability Attributes ==>
<V—— HHdHfA4HHH AR R S -=>

<attributeGroup name="sensoryDeviceCapabilityAttributes">
<attribute name="zerothOrderDelayTime" type="nonNegativeInteger"
use="optional"/>
<attribute name="firstOrderDelayTime" type="nonNegativelnteger"
use="optional"/>
<attribute name="locator" type="mpeg7:termReferenceType" use="optional"/>

</attributeGroup>
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sensoryDeviceCapabilityAttributes { (Number of bits) (Mnemonic)
zerothOrderDelayTimeFlag 1 bslbf
firstOrderDelayTimeFlag 1 bslbf
locatorFlag 1 bslbf
if(zerothOrderDelayTimeFlag){
zerothOrderDelayTime 16 uimsbf
}
if(firstOrderDelayTimeFlag)X{
firstOrderDelayTime 16 uimsbf
}
if(locatorFlag){
locator 8 blsbf
}
}

4.6.43 Semantics

Semgntics of the sensoryDeviceCapabilityAttributes type:

Name

Definition

senspryDeviceCapalpitity
Attrfibutes

Describes a group of attributes for the sensory device capapilities.

zerokhOrderDedayTimeFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” meanq the attribute

shall be used and "0” means the attribute shall not be used

firskOrderDelayTimeFlag

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

presence of the activation attribute. A value of "1” means the attribute
shall be used and "0” means the attribute shall not be used.

locatorFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute
shall be used and "0” means the attribute shall not be used.

zerothOrderDelayTime

Describes required preparation time of a sensory device to be activated
since it receives a command in the unit of millisecond (ms).

firstOrderDelayTime

Describes the delay time for a device to reach the target intensity since
it receives a command and is activated in the unit of millisecond (ms).

© ISO/IEC 2013 — All rights reserved
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Name Definition
locator Describes the position of the device from the user’s perspective
according to the x-, y-, and z-axis as a reference to the L.ocationCS as
defined in Annex 2.3 of ISO/IEC 23005-6.
In the binary description, the following mapping table is used,
locationTypeCS Term ID of location
00000000 left
00000001 centerleft
00000010 center
00000011 centerright
00000100 right
00000101 bottom
00000110 middfe
00000111 top
00001000 back
00001001 midway
00001010 front
00001041-11111111 Reserved
4.6.4.4 Examples
The following example show$ a use of sensoryDeviceCapabilityAttributes, which describes that a
sensory device, specified by the identifier value of I1dcl, of
“specific kensory.device capability type” requires preparation time of 0 ms to start, and 1|ms to
reach target |ntensity,~and is located at the left side according to the position model defined in Annex R.3 of
ISO/IEC 23005-6,

<cidl:SensoryDeviceCapability

xsi:type="dcdv:specific sensory device capability type" firstOrderDelayTime="0"
zerothOrderDelayTime="1" 1id="1dcl" locator="urn:mpeg:mpeg-v:01-SI-LocationCS -
NS:left"/>

4.7 Sensor capability description

4.7.1 Introduction

This Subclause specifies tools for describing Sensor capability of individual sensors. The following Subclause
defines the global coordinate for sensors which depends on the real world environment of user to determine

20 © ISO/IEC 2013 — All rights reserved
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the location of the sensors. An abstract complex type of SensorCapabilityBaseType, which the sensor
capability description of individual device should inherit, is defined in the following Subclause.

4.7.2 Global coordinate for sensors

Figure 3 — Global coordinate for sensors

The grigin of the global coordinate for sensors, is‘located at the position of the user adapting the right handed
coordinate system. Each axis is defined as*follows. Y-axis is in the direction of gravity. X-axis is in the
directjon of the top right corner of the scréen. Z-axis is in the opposite direction of the user’s position. The x-,
y-, and z-axis are depicted in Figure 3,

4.7.3| Sensor capability base-type

4.7.31 XML representation syntax

SR B i i A
<!--| SensorrCapability base type -——>
<U——| ### 444 R A A A R R >
<complexType name="SensorCapabilityBaseType" abstract="true">
compllexContent>
sextension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Accuracy" type="cidl:AccuracyType" minOccurs="0"/>
</sequence>
<attributeGroup ref="cidl:sensorCapabilityBaseAttributes" />
</extension>
</complexContent>
</complexType>

<complexType name="AccuracyType" abstract="true"/>

<complexType name="PercentAccuracy">
<complexContent>
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<extension base="cidl:AccuracyType">
<attribute name="value" type="mpeg7:zeroToOneType" />
</extension>
</complexContent>
</complexType>

<complexType name="ValueAccuracy">
<complexContent>
<extension base="cidl:AccuracyType">
<attribute name="value" type="float"/>
</extension>
</comp FexComrtent
</complexType>

4.7.3.2 Binary representation syntax

SensorCapaljilityBaseType { (Number of bits) (Mnemonic)

Accuracyflag 1 bslbf

TerminalGapabilityBase TerminalCapabilityBaseType

if(AccuragyFlag){

Accuracy AccuracyType

}

SensorCgpabilityBaseAttributes SensorCapabilityBaseAttributesType
}
AccuracyType {

Accuracy$elect 2 bslbf

if(Accuracypelect==00){

PercentAgcuracy 32 fsbf

} else if (AcpuracySelect==01) {

ValueAccduracy 32 fsbf
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Semantics of the SensorCapabilityBaseType:

Name

Definition

SensorCapabilityBaseType

SensorCapabilityBaseType shall

extend

dia:TeminalCapabilityBaseType as defined in ISO/IEC 21000-7

and provides a base abstract type for a subset of types defin
the sensor device capability metadata types.

ed as part of

AccufacyFlag This field, which is only present in the binary representatior], signals the
presence of the activation attribute. A value of ”1” means the/attribute shall
be used and "0” means the attribute shall not be used.

Accufracy Describes the degree of closeness of a measured ‘quantity|to its actual
value in AccuracyType.

sensprCapabilityBase Describes a group of attributes for the sensor’‘capabilities.

Attrfibutes

Semdgntics of the AccuracyType:

Namse Definition

AccufracyType Becomes a parent type providing a choice of describing thg accuracy in
either relative yalue or absolute value.

AccufacySelect This field;-which is only present in the binary representatign, describes
which aceuracy scheme shall be used. “0” means that the Per¢entAccuracy
typecshall be used, and “1” means that the ValueAccuracy {ype shall be
used.

PercpntAccuracy Describes the degree of closeness of a measured quantity|to its actual
value in a relative way using a value ranging from 0 to 1.0.

valup Provides an actual value in a relative way for accuracy where value 0
means 0 % accuracy and value 1.0 means 100 % accuracy.|lt shall be a
zeroToOneType type as defined in ISO/IEC 15938-5:2003.

ValupAccitacy Describes the degree of closeness of a measured quantity|to its actual
value in an absolute value of given unit.

value Provides an actual value in an absolute way, where the value means the
possible range of error as (-value, +value) of given unit.

4.7.3.4 Examples

For examples of using SensorCapabilityBaseType please see the examples provided by the individual

sensor device capability types.
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4.7.4 Sensor capability base attributes

4.7.41 XML representation syntax

SRR D
<!-- Sensor Capability Base Attributes ==
<U—— ###4H44HH A >
<attributeGroup name="sensorCapabilityBaseAttributes">

<attribute
<attribute
<attribute

name="unit" type="mpegvct:unitType" use="optional"/>
name="maxValue" type="float" use="optional"/>
name="minValue" type="float" use="optional"/>

<attribute
<attribute
<attribute
<attribute

</attributeGroup>

name="offset" type="float" use="optional"/>
name="numOfLevels" type="nonNegativelnteger" use="optional" />
name="sensitivity" type="float" use="optional"/>

name="SNR" type="float" use="optional"/>

4.7.4.2 Binary representation syntax

SensorCapalilityBaseAttributesType { (Number of bits) (MAemonic)
unitFlag 1 bslbf
maxValueRlag 1 bslbf

minValuelrlag 1 bslbf
offsetFlag 1 bslbf
numOfLeyelsFlag 1 bslbf
sensitivityfFlag 1 bslbf
SNRFlag 1 bsIbf
if(unitFlag|X
unit 8 bslbf
}
if(maxVallieFlag){
maxVatue 32 fsbf
}
if(minValueFlag){
minValue 32 fsbf
}
if(offsetFlag){
24 © ISO/IEC 2013 — All rights reserved
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SensorCapabilityBaseAttributesType { (Number of bits) (Mnemonic)
offset 32 fsbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
if(pensitivityFlag){
sensitivity 32 fsbf
}
if(BNRFlag){
SNR 32 fsbf
}
}
47483 Semantics
Semgntics of the SensorCapabilityBasgAttributes:
Namse Definition
sensprCapabilityBase Describes a group of attributes for the sensor capabilities.
Attrfibutes
unitflag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the fgttribute shall
be used and "0” means the attribute shall not be used.
maxVhlueFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the pgttribute shall
be used and "0” means the attribute shall not be used.

minValueFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall

be used and "0” means the attribute shall not be used.

offsetFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall

be used and "0” means the attribute shall not be used.

numOfLevelsFlag

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

presence of the activation attribute. A value of ”1” means the attribute shall

be used and "0” means the attribute shall not be used.

© ISO/IEC 2013 — All rights reserved
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Name Definition

sensitivityFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

SNRFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

unit Describes the unit of the sensor’s measuring value.

Specifies the unit of the sensor's measuring value as a referencg to a
classification scheme term provided by UnitTypeCS defined.in) A.2.1 of
ISO/IEC 23005-6, if a unit other than the default unit specified ih the
semantics of the maxvalue and minvValue is used for the valdes of
maxValue and minValue are used.

maxValue Describes the maximum value that the sensor can perceive. The terms will
be different according to the individual sensor type!

minvValue Describes the minimum value that the sensor can perceive. The terms will
be different according to the individual sensor type.

offset Describes the number of value lo€ations added to a base value in orfler to
get to a specific absolute value:

numOfLevells Describes the number af\value levels that the sensor can percefve in
between maximum andminimum value.

EXAMPLE The. value 5 means the sensor can perceive 5 steps| from
minValue to max¥alue.

sensitivitly Describes the minimum magnitude of input signal required to produice a
specified oUtput signal in given unit.

SNR Describes the ratio of a signal power to the noise power corrupting the
signal.

4.7.4.4 Examples

The following example shows a use of SensorCapabilityBaseAttributes. It shows that an arbitrary

sensor device Of \type any specific sensor device capability type has an id of “ansO1[ with

maxValue of [100; minValue of 10, 20 levels, offset of -3, sensitivity of 0.8, and SNR of 99 dB. It also shows
that the measuring unit of the specified sensor device is dB.

<cidl:SensorDeviceCapability

xsi:type="scdv:any specific sensor device capability type" id="ans01"

maxValue="100" minValue="10" numOfLevels="20" offset="-3" sensitivity="0.8"

SNR="99" unit="dB"/>

26
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4.8 User's sensory preference description

4.8.1 Introduction

This Subclause specifies tools for describing preferences of individual users regarding the sensory experience.
The following Subclauses define an abstract complex type of UserSensoryPreferenceBaseType, which the
user preferences on each individual type of sensory experience should inherit.

4.8.2 User sensory preference base type

4.8.21 XML representation syntax

SR W i i At
<!--|1 User Sensory Preference base type ==>
<V——| #H##fH4HH 44 H A A AR AH A AR H AR >
<complexType name="UserSensoryPreferenceBaseType" abstract="tzue">
complexContent>
<extension base="dia:UserCharacteristicBaseType">
<attributeGroup ref="cidl:userSensoryPrefBaseAttributes"/>
</extension>
/complexContent>
</copplexType>

4.8.22 Binary representation syntax

User$ensoryPreferenceBaseType { (Number-of bits) (Mnemonic)
UsgerCharacteristicBase UserCharacteristicBaseType
userSensoryPrefBaseAttributes userSensoryPrefBaseAttributes Type

}

4.8.23 Semantics

Semgntics of the UserSensoryPreferenceBaseType type:

Name Definition
UserpensoryPreference UserSensoryPreferenceBaseType shall extend
Basellype Hiasdsexlharactericticbacaluac asdafined in ISOAEC 21000-7 and

provides a base abstract type for a subset of types defined as part of the
sensory device capability metadata types.

userSensoryPrefBase Describes a group of common attributes for the describing user preferences
Attributes on sensory experience.

4.8.24 Examples

For the examples of UserSensoryPreferenceBaseType, please see the examples of preferences on
individual sensory effect type.
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4.8.3 User sensory preference base attributes

4.8.3.1

XML representation syntax

<D= AR AR AR A >

<l--

User Sensory Preference Base Attributes

-—>

SRR 0 i i At
<attributeGroup name="userSensoryPrefBaseAttributes">
<attribute name="adaptationMode" type="cidl:adaptationModeType"
use="optional"/>
<attribute name="activate" type="boolean" use="optional"/>

</attribut

<!--  TUseqy
<simpleTyg
<restr]
<en

<en
</resti
</simpleTy

eGroup>

Preference of Adaptation Mode Types
e name="adaptationModeType">

ction base="string">
imeration value="strict"/>
imeration value="scalable"/>
Fiction>
pe>

48.3.2 Bi

nary representation syntax

userSensoryf

PrefBaseAttributesType { (Number of bits)

(Mnemonic)

adaptationN

lodeFlag 1

bslbf

activateFla

¢ 1

bslbf

if(adaptati

pnModeFlag){

adaptationMode

adaptationModeType

if(activate

rlagi

activats

bslbf

}

adaptationMa

adaptationMode 2

bslbf

4833 Se

Semantics of

28

mantics

the userSensoryPrefBaseAttributes type:

© ISO/IEC 2013 — All rights reserved



https://iecnorm.com/api/?name=8de836adf4ec6b13ffa64f04ec275913

ISO/IEC 23005-2:2013(E)

Name

Definition

userSensoryPrefBase
Attributes

Describes a group of common attributes for the describing use
on sensory experience.

r preferences

adaptationModeFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall

be used and ” 0” means the attribute shall not be used.

activateFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall

he tusad and 0’ maane-tha attribiita chall naot ha ucad
e cHo—o—rHeadrStHeattHoutE-SHahr Ot Pe—uaSea-

adapfkationMode

Describes the user’s preference on the adaptation method ‘fo
effect.

EXAMPLE The value “strict” means the user preferito render s
exactly as described. Otherwise the value ‘scalable” mea
sensory effect with scaled intensity accordingto-the device cap3

 the sensory

ensory effect
ns to render
City.

actiyate

Describes whether the effect shall be attivated. A value of trt
effect shall be activated and false means the effect shall be dg

e means the
activated.

adapfkationModeType

Tool for describing the adaptation mode with enumeration set. V)
is strict, it means that when the input value is out of rang
should be equal to the maximum value that the device is abl
When its value is scalable, it means that the output shall be |
into the range that the.device can operate.

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

hen its value
e, the output
e to operate.
nearly scaled

adaptationModeType adaptationMode
00 strict

04 scalable

10-11 Reserved

4.8.34 Examples

indivigual’ sensory effect type.

eferences on

For t:l;e examples of userSensoryPrefBaseAttributes, please see the examples of pr

4.9 Sensor adaptation preference description

4.9.1 Introduction

This Subclause specifies tools for describing preferences of individual users regarding the sensed information.
The following Subclauses define an abstract complex type of SensorAdaptationPreferenceBaseType, which
the user preferences on each individual type of sensed information should inherit.
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4.9.2 Sensor adaptation preference base type

49.21

XML representation syntax

SRl 8

<l--

Sensor Adaptation Preference base type

-—>

SRR 0 i i At
<complexType name="SensorAdaptationPreferenceBaseType" abstract="true">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<attributeGroup ref="cidl:sensorAdaptationPrefBaseAttributes"/>

</e
</comp]
</complexT

ktension>
exContent>

ype>

49.22 Bi

pary representation syntax

SensorAdapt

ptionPreferenceBaseType {

(Number of bits)

(Mnemonic)

UserChar:

hcteristicBase

UserCharactetisticBaseType

sensorAd

hptationPrefBaseAttributes

sensorAdaptationPrefBaseAttributesT

ype

4.9.2.3

Semantics of

Semantics

the SensorAdaptationPreferenceBaseType type:

Name Definition

SensorAdagtationPrefere SensorAdaptationPreferenceBaseType shall extend

nceBaseTygde dia:UsgerCharacteristicBaseType as defined in ISO/IEC 210007 and
provides a base abstract type for a subset of types defined as part of the
sensor capability metadata types.

SensorAdagtationPrefBas’ Describes a group of common attributes for describing the adaptation

eAttributdgs preferences on sensed information.

49.2.4 ExIampIes

For the examples of SensorAdaptationPreferenceBaseType, please see the examples of preferences
on individual sensor adaptation preference type.

4.9.3 Sensor adaptation preference base attributes

4.9.3.1

XML representation syntax

SRl 0

Ll==

Sensor Adaptation Preference Base Attributes ==>

SRR i i At
<attributeGroup name="sensorAdaptationPrefBaseAttributes">

30
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<attribute name="sensorIdRef" type="anyURI" use="optional"/>

<attribute name="sensorAdaptationMode" type="cidl:sensorAdaptationModeType"
use="optional" />

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

<attribute name="unit" type="mpegvct:unitType" use="optional"/>

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

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

<attribute name="numOflLevels" type="nonNegativelnteger" use="optional"/>
</attributeGroup>
Adaptation Preference of Sensor Adaptation Mode Types ==
<simpleType name="sensorAdaptationModeType">

€l==

</si

/restriction>
npleType>

LCOtJ—J‘.btJ‘.Ull LGOC—" OtJ_ Jl_ll\j =
<enumeration value="strict"/>
<enumeration value="scalable"/>

493,

2  Binary representation syntax

sensqrAdaptationPrefBaseAttributesType { (Number of bits) (Mnemonic)
sensorldRefFlag 1 bslbf
sensorAdaptationModeFlag 1 bslbf
activateFlag 1 bslbf
unitFlag 1 bslbf
maxValueFlag 1 bslbf
minValueFlag 1 bslbf
numOflLevelsFlag 1 bslbf
If(sensorldRefFlag) {
sensorldRef See ISO 10646 UTF-8

}

If(sensorAdaptationModeFlag) {

QpncnrAdnpm‘rinnMndp

sensorAdaptationModeType

}

If(activateFlag) {

activate

bslbf

}

If(unitFlag) {

© ISO/IEC 2013 — All rights reserved
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sensorAdaptationPrefBaseAttributesType { (Number of bits) (Mnemonic)
unit 8 bsIbf
}
If(maxValueFlag) {
maxValue 32 fsbf
}
If(minYalueFlag) {
minYalue 32 fsbf
}
If(numPfLevelsFlag) {
numOfLevels viuimsbf5
}
}
sensorAdlaptationModeType {
value 2 bslbf

49.3.3 Semantics

Semantics of

the SensorAdaptatinPrefBaseAttributes type:

Name Definition

SensorAdagtationPfefBas Describes a group of common attributes for the describing adaptation
eAttributds preferences on sensed information.

sensorIdRgfErag This field, which is only present in the binary representation, signals the

used and "0” means the attribute shall not be used.

presence of the activation attribute. A value of ’1” means the attribute ghall be

sensorAdaptationModeFla

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

g presence of the activation attribute. A value of "1” means the attribute shall be
used and "0” means the attribute shall not be used.

activateFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall be
used and "0” means the attribute shall not be used.
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Name

Definition

unitFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall be
used and "0” means the attribute shall not be used.

maxValueFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall be
used and "0” means the attribute shall not be used.

minValueFlag

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

ribute shall be

presence of the activation attribute A value of "1” means the at
used and "0” means the attribute shall not be used.

numOffLevelsFlag

This field, which is only present in the binary represéentatio
presence of the activation attribute. A value of ”1” means the at
used and "0” means the attribute shall not be used.

n, signals the
ribute shall be

sensprIdRef

Refers the Id of an individual sensor that has ‘generated the 3
adaptation preferences.

pecific sensor

sensprAdaptationMode

Describes the user’s preference on_the“adaptation method f
information.

EXAMPLE The value “strict~ymeans the user prefer to tra
information tothe virtual world exactly as described. Otherw
“scalable” means to let the)virtual world may adjust sensed in
scaled value according te, user’s intention.

br the sensed

nsmit sensed
ise the value
formation with

actiyate

Describes whether, the user allows the sensed information to be
value of “true” means the sensed information is all
and 7" false/smeans the sensed information is not allowed to ug

used or not. A
pwed to use
e,

unit

Describes the unit of value which the user prefers to adapt.

maxVhlue

Describes the maximum desirable value of the sensed inform3
10 the maximum scale defined within the semantics definition o
sensor.

tion according
f the individual

minVhlue

Describes the minimum desirable value of the sensed informatig
the minimum scale defined within the semantics definition of|
sensor.

n according to
the individual

numOff LevedsnumOfLevels

Describes the desirable number of value levels in between
minimum value.

maximum and

sensorAdaptationModeTyp
e

Tool for describing the adaptation mode with enumeration sef. When its value
is strict, it means that when the input value is out of range, the output
should be equal to the maximum value that the device is able to operate.
When its value is scalable, it means that the output shall be linearly scaled
into the range that the device can operate.

49.3.4 Examples

For the examples of sensorAdaptationPrefBaseAttributes, please see the examples of preferences
on individual sensor adaptation preference type.
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5 Device

5.1

capability description vocabulary

Introduction

This Clause describes syntax and semantics of the device capability description vocabulary to implement
description of capability of individual devices.

5.2 Schema wrapper conventions

The Syntax defined in this Clause assumes the following Schema Wrapper to form a valid XML schema

document.

<schema xnj
xmlns :mpeg
CT-NS" xml]
v:2012:011
elementFor
version="1]]

<import
schemal.ocy
7 _schema f

<import

schemalLocd
<import
CT.xsd"/>

Ins="http://www.w3.0rg/2001/XMLSchema"
7="urn:mpeg:mpeg7:schema:2004" xmlns:mpegvct="urn:mpeqg:mpeg-yv:2012:
ns:cidl="urn:mpeg:mpeg-v:2012:01-CIDL-NS" xmlns:dcdv="urn :mpeg:mped
DCDV-NS" targetNamespace="urn:mpeg:mpeg-v:2012:01-DCDV-N3™
mDefault="qualified" attributeFormDefault="unqualifiedX
SO/IEC 23005-2" id="MPEG-V-DCDV.xsd">
namespace="urn:mpeg:mpeg’/:schema:2004"
tion="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG
iles/mpeg7-v2.xsd" />
namespace="urn:mpeg:mpeg-v:2012:01-CIDL-NS"
tion="CIDL.xsd"/>
namespace="urn:mpeg:mpeg-v:2012:01-CT-NS" ‘"schemalocation="MPEG-V-

01-

Additionally,
well-formed X

he following line should be appended to the“tesulting schema document in order to ob,
ML document.

fain a

</schema>

5.3 Light ¢apability type

5.3.1 XML representation syntax

U= HHEHHEE AR >
<!-- Light capability type ==

<U—— #H#4Af SRR A A A S >
<complexType mame="LightCapabilityType">
<complé¢xCentent>
<exkension base="cidl-:-Sensor Dpxihpﬁapahi1iflRaqulpp"

<sequence>

<element name="Color" type="mpegvct:colorType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

<attribute name="unit" type="mpegvct:unitType" use="optional"/>

<attribute name="maxIntensity" type="nonNegativeInteger"
use="optional"/>

<attribute name="numOfLightLevels" type="nonNegativelnteger"
use="optional" />

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

34

© ISO/IEC 2013 — All rights reserved



https://iecnorm.com/api/?name=8de836adf4ec6b13ffa64f04ec275913

ISO/IEC 23005-2:2013(E)

5.3.2 Binary representation syntax
LightCapabilityType { (Number of bits) (Mnemonic)
ColorFlag 1 bslbf
unitFlag 1 bslbf
maxIntensityFlag 1 bslbf
numOfLightLevelsFlag 1 bslbf
SerjsoryDeviceCapabilityBase SensoryDeviceCapabilityBgseType
if(CplorFlag){
LoopColor vluimsbf5
or(k=0;k<LoopColor;k++){
Color[k] ColerType
}
}
if(unitFlag){
unit 8 bsIbf
}
if(maxintensityFlag){
mexIntensity 32 uimsbf
}
if(ngmOfLightLevelsFlag){
nymOfLightLevels 16 uimsbf
}
}
5.3.3 Semantics

Semantics of the LightCapabilityType type:

Name Definition
LightCapabilityType Tool for describing a light capability.
ColorFlag This field, which is only present in the binary representation, signals the

presence of the activation attribute.

value of ”1” means the attribute shall be

© ISO/IEC 2013 — All rights reserved
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Name

Definition

used and "0” means the attribute shall not be used.

unitFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall be

used and "0” means the attribute shall not be used.

maxIntensi

tyFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall be

used and "0” means the attribute shall not be used.

numOfLight

LevelsFlag

This field, which is only present in the binary representation, signa
presence of the activation attribute. A value of "1” means the attribute.sh
used and "0” means the attribute shall not be used.

s the
all be

unit

Specifies the unit of the maxintensity, if a unit other than the default
used, as a reference to a classification scheme term provided by UnitTy
defined in A.2.1 of ISO/IEC 23005-6.

init is
peCS

maxIntensi

ty

Describes the maximum intensity that the lighting’device can provide in
of LUX.

terms

numOfLight

Levels

Describes the number of intensity levels.-that the device can prov
between maximum and minimum intensity, of light.

de in

LoopColor

This field, which is only presentyin/the binary representation, specifig
number of Color contained in the description.

s the

Color

Describes the list of colors which the lighting device can provide as a refe
to a classification scheme term or as RGB value. A CS that may be us
this purpose is the Cotorcs defined in A.2.2 of ISO/IEC 23005-6.

EXAMPLE urn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice blue
describe the color Alice blue.

rence
ed for

would

5.3.4 Examples

This example
“light1”. TH
minimum inte
Figure 3 of |
“green” from

shows the description of a light capability with the following semantics. The light ident
e maximum_intensity of the light is 300 lux. There are 10 light levels between maximun
nsity. The)location of the light is the right side according to the position model descrik
SO/IEC;:23005-3. The colors that can be displayed by the light are “white”, “red”, “blue]
herclassification scheme described in A.2.2 of ISO/IEC 23005-6.

fier is
n and
ed in
, and

<cidl:SensoryDeviceCapability xsi:type="dcdv:LightCapabilityType"
id="1ightl" unit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:1lux"
maxIntensity="300" numOfLightLevels="10" locator="urn:mpeg:mpeg-v:01-SI-

LocationCS-NS:right">

<dcdv:Color>
urn:mpeg:mpeg-v:01-SI-ColorCS-NS:white
</dcdv:Color>
<dcdv:Color>

urn:mpeqg:mpeg-v:01-SI-ColorCS-NS:red
</dcdv:Color>
<dcdv:Color>

urn:mpeg:mpeg-v:01-SI-ColorCS-NS:blue
</dcdv:Color>

36

© ISO/IEC 2013 — All rights reserved



https://iecnorm.com/api/?name=8de836adf4ec6b13ffa64f04ec275913

ISO/IEC 23005-2:2013(E)

<dcdv:Color>

urn:mpeg:mpeg-v:01-SI-ColorCS-NS:green

</dcdv:Color>
</cidl:SensoryDeviceCapability>

5.4 Flash capability type

5.4.1 XML representation syntax

NS T EEE TR E R E R E R E R E R EEEEEEEEEEEE LR
<!--| Flash capability type -—>
SRt W o

<com|

plexType name="FlashCapabilityType">
complexContent>
<extension base="dcdv:LightCapabilityType">

<attribute name="maxFrequency" type="positiveIntéger" use="optional"/>
<attribute name="numOfFreglevels" type="nonNegatiwveInteger"
use="optional"/>
</extension>
/complexContent>
</complexType>
5.4.2| Binary representation syntax
FlashCapability Type { (Number of bits) (Mnemonic)
maxFrequencyFlag 1 bslbf
numOfFreqLevelsFlag 1 bslbf
LightCapability LightCapabilityType
if(maxFrequencyFlagX{
maxFrequency 8 uimsbf
}
if(numOfFregLevelsFlag){
nlrmOfFreqLeveIs 8 uimsbf
}
}
5.4.3 Semantics
Semantics of the FlashCapabilityType type:
Name Definition
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Name Definition

FlashCapabilityType  Tool for describing a flash capability. It is extended from the light capability type.

maxFrequencyFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1" means the attribute shall be
used and "0" means the attribute shall not be used.

numOfFreqglLevelsFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1" means the attribute shall be
used and "0" means the attribute shall not be used.

LightCapalility Describes a light capability.

maxFrequerfcy Describes the maximum number of flickering in times per second.
EXAMPLE The value 10 means the device can flicker yt0 times for|each
second.

maxIntensilty Describes the maximum intensity that the flash device can provide in terms of
LUX.

unit Specifies the unit of the maxintensity, if a unit\other than the default unit is used,
as a reference to a classification scheme term provided by UnitTypeCS degfined
in A.2.1 of ISO/IEC 23005-6.

numOfFreqglifevels Describes the number of frequency levels that the device can provige in
between maximum and minimum/frequency.

numOfLightLevels Describes the number aofintensity levels that the device can provide in befween

maximum and minimumiintensity of light.

5.4.4 Examples

This examplg
identifier is “f
between ma

shows the description of a flash light capability with the following semantics. The flas
ash1”. The maximum frequency of the flash light is 50 times per second. There are 10
imum and minitnum frequency of the flash light. The location of the flash light is the le

according to the position model described in Figure 3 of ISO/IEC 23005-3.

light
levels

side

<cidl:Sen§H
maxFrequen
unit="urn:

oryDewiceCapability xsi:type="dcdv:FlashCapabilityType" id="flashl"
cy="50" numOfFreqglevels="10"
mpeg :mpeg-v:01-CI-UnitTypeCS-NS:1lux" maxIntensity="300"

numOfLightievetrs="t™"

Tocator="urmrmpegTmpeg-v: ot=ST—tocattontS=NSTI=ft*

5.5 Heating capability type

5.5.1 XML representation syntax

<U—= ##fHHAE A A R A R R A S A >

Lll==

Heating capability type

-—>

<P—— #4444 AR HRE A A A >
<complexType name="HeatingCapabilityType">

<complexContent>
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<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="nonNegativeInteger"

use="optional" />

<attribute name="minIntensity" type="integer" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativeInteger"

use="optional"/>

</extension>
</complexContent>
</complexType>
5.5.2| Binary representation syntax
HeatingCapability Type { (Number of bits) (Mnemonic)
maxIntensityFlag 1 bslbf
minintensityFlag 1 bslbf
unifFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxintensityFlag){
maxIntensity 16 uimsbf
}
if(minintensityFlag){
mjnintensity 8 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(nimBSftevetsHag)t
numOfLevels 16 uimsbf
}
}
5.5.3 Semantics

Semantics of the HeatingCapabilityType type:

© IS0/l
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Name Definition

HeatingCapabilityType Tool for describing the capability of a device which can increae the room
temperature.

maxIntensityFlag This field, which is only present in the binary representation, signals the

presence of the activation attribute. A value of "1” means the attribute sh
used and "0” means the attribute shall not be used.

all be

minIntensityFlag This field, which is only present in the binary representation, signal

presence of the activation attribute. A value of "1” means the attribute sh
used and "0” means the attribute shall not be used.

s the
all be

unitFlag

This field, which is only present in the binary representation, signal
presence of the activation attribute. A value of "1” means the attribute sh
used and "0” means the attribute shall not be used.

5 the
all be

numOfLevell

sFlag This field, which is only present in the binary representation, signal
presence of the activation attribute. A value of "1” meanssthe attribute sh
used and "0” means the attribute shall not be used.

5 the
all be

maxIntensi

ty Describes the highest temperature that the heating device can provi
terms of Celsius (or Fahrenheit).

de in

minIntensi

ty Describes the lowest temperature that the\heating device can provide in
of Celsius (or Fahrenheit).

erms

unit

Specifies the unit of the intensity as a reference to a classification sc
term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6 (it sh

default unit is Celsius.

heme
all be

a reference to either Celsiusvor Fahrenheit.) If the unit is not specified, the

numOfLevell

s Describes the numbgr of temperature levels that the device can prov
between maximum,and minimum temperature.

de in

5.5.4 Examples

This examplg
identifier is “f
intensity is 2
device takes
heating devic

shows the description of a heating capability with the following semantics. The heating
eater1”. The maximum intensity of the heating device is 40 degrees Celsius, and the min
) degrees Celsius. This specified device can support 40 levels in controlling the intensity
10 millisec¢onds to start and 20 milliseconds to reach the target intensity. The location
e is the\left side according to the position model described in Figure 3 of ISO/IEC 23005-3.

evice
imum
| This
bf the

<cidl:Seng

oryPeviceCapability xsi:type="dcdv:HeatingCapabilityType"

id="heate
maxIntensi

T STOCNOTOerDeray T ime="10"firstorderDetay Time="20
ty="40" minIntensity="20" numOfLevels="40"

locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:left" />

5.6 Cooling capability type

5.6.1 XML representation syntax

<V—— H####
<!--  Cool
<U—— #4444

idgdgdsdsdsdsdasdtatataEARARARAEEEEEEEEEESE M
ing capability type —-—>
iigdgdadaddddddsdsatata AR ARARAREEEEEEEEESE MDY
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<complexType name="CoolingCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="minIntensity" type="nonNegativelnteger"
use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativeIlnteger"
use="optional" />
</extension>
</complexContent>
</CO uylc =t e

5.6.2| Binary representation syntax

CoolingCapabilityType { (Number of bits) (Mnemonic)
maxIntensityFlag 1 bslbf
minintensityFlag 1 bsibf
unifFlag 1 bslbf
nurnOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType

if(maxIntensityFlag){

maxIntensity 16 simsbf
}
if(minintensityFlag){
mjnintensity 8 uimsbf
}
if(urritFIag){
unit 8 bslbf
}
if(nlrmOfLeveIsFIag){
numOfLevels 16 uimsbf
}
}

5.6.3 Semantics

Semantics of the CoolingCapabilityType type:

Name Definition
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Name

Definition

CoolingCapabilityType

Tool for describing the capability of a device which can decrease the room
temperature.

maxIntensityFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

minIntensityFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

unitFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attributg shall
be used and "0” means the attribute shall not be used.

numOflLevelsFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” méans the attributg shall
be used and "0” means the attribute shall not be used.

maxIntensity

Describes the lowest temperature that the cooling device can provide in
terms of Celsius.

minIntensity

Describes the highest temperature that the cooling device can prov|de in
terms of Celsius.

unit

Specifies the unit of the intensity, as a reference to a classification scheme
term provided by UnitTypeCS.defined in A.2.1 of ISO/IEC 23005-6 (i shall
be a reference to either Celsius or Fahrenheit.) If the unit is not specified, the
default unit is Celsius.

numOfLevels

Describes the number of temperature levels that the device can provjde in
between maximum and minimum temperature.

5.6.4 Examples

This examplg shows the description of a heating capability with the following semantics. The heating device
identifier is “gooler1”. The maximum intensity of the cooling device is 15 degrees Celsius, and the mirfimum
intensity is 3P degrees Celsius. This specified device can support 30 levels in controlling the intensity, This
device takes|10 milliseconds to start and 30 milliseconds to reach the target intensity. The location of the

heating device is the.right side according to the position model described in Figure 3 of ISO/IEC 23005-3]

<cidl:SendorgyPeviceCapability xsi:type="dcdv:CoolingCapabilityType"

id="coolert CTrOoCNOTderDetayTime="1to* fIrstorgerbetayTime="30
maxIntensity="15" minIntensity="30" numOfLevels="30"
locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:right" />

5.7 Wind capability type

5.7.1 XML representation syntax

<P—— #4444 AR HRE A A A >
<!-- Wind capability type ===
<U—— St S >
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<complexType name="WindCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">

<attribute name="maxWindSpeed" type="nonNegativelnteger"
use="optional"/>

<attribute name="unit" type="mpegvct:unitType" use="optional"/>

<attribute name="numOfLevels" type="nonNegativeIlnteger"
use="optional" />

</extension>
</complexContent>
</complexType>
5.7.2| Binary representation syntax
WindCapabilityType { (Number of bits) (Mnemonic)
maxWindSpeedFlag 1 bslbf
unifFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxWindSpeedFlagX{
maxWindSpeed 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(ngmOfLevelsFlag){
nymOfLevels 16 uimsbf
}
}

5.7.3 Semantics

Semantics of the WindCapabilityType type:

Name Definition

WindCapabilityType Tool for describing a wind capability.
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Name

Definition

maxWindSpe

edFlag This field, which is only present in the binary representation, signals the presence
of the activation attribute. A value of ”"1” means the attribute shall be used and ”0”
means the attribute shall not be used.

unitFlag

This field, which is only prsent in the binary representation, signals the presence of
the activation attribute. A value of "1” means the attribute shall be used and "0”
means the attribute shall not be used.

numOfLevel

sFlag This field, which is only present in the binary representation, signals the presence
of the activation attribute. A value of ”1” means the attribute shall be used and ”0”

means the attribute shall not be used.

maxWindSpq

ed Describes the maximum wind speed that the fan can provide in terms’of-Metér per
second.

unit

Specifies the unit of the intensity, if a unit other than the default unit specified in
the semantics of the maxWindSpeed is used, as a reference to a classifi¢ation
scheme term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6.

numOfLevell

s Describes the number of wind speed levels that the.device can provide in befween
maximum and minimum speed.

5.7.4 Examples

This example

shows the description of a wind device capability with the following semantics. The wind device

identifier is “f@4n01”. The maximum wind speed of the winddevice (possibly a fan) is 30 meter per second. This

specified deyv

ce can support 5 levels in controlling the wind speed. This device takes 10 milliseconds t¢ start

and 10 miIIierconds to reach the target intensity. The‘location of the heating device is the center according to

the position

odel described in Figure 3 of ISO/IEC 23005-3.

<cidl:Seng

oryDeviceCapability xsittype="dcdv:WindCapabilityType"

id="fan01l"l zerothOrderDelayTime="10" firstOrderDelayTime="10"
maxWindSpged="30" numOflLevels="5" locator="urn:mpeg:mpeg-v:01-SI-
LocationCY-NS:center"/>

5.8 Vibratjon capability type

5.8.1 XML representation syntax

SRR & E i

<!-- Vibration capability type ——>

<!—— HEHHHHHHE A AR R A A A >
<complexType name="VibrationCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
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<attribute name="maxIntensity" type="nonNegativeInteger"
use="optional" />
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativeInteger"
use="optional"/>

</extension>
</complexContent>
</complexType>
5.8.2 _Binary representation syntax
VibrationCapability Type { (Number of bits) (Mnemonic)
maxIntensityFlag 1 Bslbf
unifFlag 1 Bslbf
numOfLevelsFlag 1 Bsibf
S¢nsoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxintensityFlag){
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(ngmOfLevelsFlag){
nymOfLevels 16 uimsbf
}
}
5.8.3 Semantics

Semantics of the VibrationCapabilityType type:

Name

Definition

VibrationCapabilityType

Tool for describing a vibration capability.

maxIntensityFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute
shall be used and ”0” means the attribute shall not be used.

© ISO/IEC 2013 — All rights reserved
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Name Definition

unitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute
shall be used and "0” means the attribute shall not be used.

numOfLevelsFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute
shall be used and "0” means the attribute shall not be used.

maxIntensity Describes the maximum intensity that the vibrator device can provide in
terms of Hertz

unit Specifies the unit of the intensity, if a unit other than the default unit
specified in the semantics of the maxIntensity is used, as a reference to a
classification scheme term provided by UnitTypeCS defined in A.2.1 of
ISO/IEC 23005-6.

numOfLevells Describes the number of intensity levels that the)dévice can prov|de in
between zero and maximum intensity.

5.8.4 Examples

This examplg shows the description of a vibration device capability with the following semantics. The vibration

device identifier is “vib001”. The maximum intensity of the vibration device is 600 Hz. This specified device

can support 4 levels in controlling the intensity. This device takes 0 milliseconds to start and 10 milliseconds to

reach the target intensity. The location of the heating device is the center side according to the position model

described in Figure 3 of ISO/IEC 23005-3.

<cidl:SendoryDeviceCapability xsi:typeé&"dcdv:VibrationCapabilityType"
1d="vib001" zerothOrderDelayTime="0" "firstOrderDelayTime="10"
maxIntensilfty="600" numOflLevels="4" 1ocator="urn:mpeg:mpeg-v:01-SI-
LocationCYg-NS:center"/>

5.9 Scent|capability type

5.9.1 XML representation'syntax

€j== ####fl########################################### -=>

<!--  Scent\capability type —-—>
<! —— $HHHHFFFH AT AR A s —
<complexType name="ScentCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>

<element name="Scent" type="mpeg7:termReferenceType" minOccurs="0"

maxOccurs="unbounded" />

</sequence>

<attribute name="maxIntensity" type="nonNegativelnteger"
use="optional" />

<attribute name="unit" type="mpegvct:unitType" use="optional"/>

<attribute name="numOfLevels" type="nonNegativeInteger"
use="optional"/>
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<

</extension>
/complexContent>

</complexType>

5.9.2 Binary representation syntax

ScentCapability Type { (Number of bits) (Mnemonic)
ScentFlag 1 Bslbf
maxIntensityFlag 1 Bslbf
unifFlag 1 Bslbf
numOfLevelsFlag 1 Bslbf

SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(BcentFlag){
LoopScent vluimsbf5
or(k=0;k<LoopScent;k++)
Scent[K] 8 blsbf
}
}
if(maxIntensityFlag){
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(ngmOfLevelsFlagX
numOfLevels 16 uimsbf
}
}
5.9.3 Semantics

Semantics of the ScentCapabilityType type:

© IS0/

IEC 2013 — All rights reserved
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Name Definition

ScentCapabilityType  Tool for describing a scent capability.

ScentFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall be
used and "0” means the attribute shall not be used.

maxIntensityFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall be
used and "0” means the attribute shall not be used.

unitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attriblite shpll be
used and "0” means the attribute shall not be used.

numOfLevelsFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means_the attribute shpll be
used and "0” means the attribute shall not be used.

LoopScent This field, which is only present in the binary.representation, specifies the
number of Scent contained in the description.

Scent Describes the list of scent that the perfumer ¢an provide. The type of the [scent
shall be described using the mpeg7:termReferenceType defined in 7.6 of
ISO/IEC 15938-5:2003. A CS that mayybe used for this purpose is the ScentcCs
defined in A.2.4 of ISO/IEC 23005-6.

In the binary description, the folldwing mapping table is used,
ScentTypeCS Term ID of scent
00000000 Rose
00000001 Acacia
00000010 Chrysanthemum
00000011 Lilac
00000100 Mint
00000101 Jasmine
00000110 pine_tree
00000111 Orange
00001000 Grape
00001001~ Reserved

11111111

maxIntensity Describes the maximum intensity that the perfumer can provide in terms of ml/h.

unit Specifies the unit of the intensity, if a unit other than the default unit specified in
the semantics of the maxintensity is used, as a reference to a classification
scheme term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6. The
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Name Definition

reference to the classification scheme shall be done

using
mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003.

the

numOfLevels Describes the number of intensity levels of the scent that the device can provide
in between zero and maximum intensity.

5.9.4 Examples

This gxample shows the description of a scent device capability with the following semantids. The scent

devic
levels
is not
descr
A2.4

of control. As this device takes 0 milliseconds to start and 0 milliseconds to reach the targ
specified explicitly. The location of the scent device is the center side according to the p
bed in Figure 3 of ISO/IEC 23005-3. The type of scent is rose accordingcto-the ScentC
bf ISO/IEC 23005-6.

e identifier is “scent01”. The maximum intensity of the scent amount is 5 millilitres per hour with two
et intensity, it
psition model
B specified in

<cid

| : SensoryDeviceCapability xsi:type="dcdv:ScentCapadlilityType"

id="gcent01l" maxIntensity="5" numOflevels="2" locatgrs=s"urn:mpeg:mpeg-v:{1l-
SI-LpcationCS-NS:center">
dcdv:Scent>urn:mpeg:mpeg-v:01-SI-ScentCS-NS &rose</dcdv:Scent>
</cifl:SensoryDeviceCapability>
5.10 |Fog capability type
5.10.1 XML representation syntax
<!——| #H##HAHAH AR A A AR AR AR A HA A AR A A ——>
<!--| Fog capability type -=>
<U——| ###4 444 S H A A HHH A IHEA AR ——>
<complexType name="FogCapabilityType">
complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute'name="maxIntensity" type="nonNegativeInteger"
use="optional"/>
<attfibute name="unit" type="mpegvct:unitType" use="optional"/}>
<attribute name="numOfLevels" type="nonNegativeInteger"
use="optional"/>
</extension>
/complexContent>
</coppléxType>

5.10.2 Binary representation syntax

FogCapabilityType { (Number of bits) (Mnemonic)
maxIntensityFlag 1 Bslbf
unitFlag 1 Bslbf
numOfLevelsFlag 1 Bslbf

© ISO/IEC 2013 — All rights reserved
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FogCapability Type { (Number of bits) (Mnemonic)
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxiIntensityFlag){

maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numOfLeyelsFlag){
numOfLeyels 16 uimsbf
}
}

5.10.3 Semantics

Semantics of|the FogCapabilityType type:

Name Definition

FogCapabillityType  Tool for describing a.fog capability.

maxIntensiftyFlag This field, whigh’is only present in the binary representation, signals the pregence
of the activation attribute. A value of "1” means the attribute shall be used apd "0”
means the attribute shall not be used.

unitFlag This Jfield, which is only present in the binary representation, signals the pregence
of the activation attribute. A value of "1” means the attribute shall be used apd "0”
means the attribute shall not be used.

numOfLevellsFlag This field, which is only present in the binary representation, signals the presence
of the activation attribute. A value of "1” means the attribute shall be used apd "0”
means the attribute shall not be used.

maxIntensity Describes the maximum intensity that the fog device can provide in terms of mi/h.

unit Specifies the unit of the intensity, if a unit other than the default unit specified in the
semantics of the maxintensity is used, as a reference to a classification scheme
term provided by UnitTypeCS defined in A.2.1 of ISO/IEC 23005-6. The reference
to the classification scheme shall be done using the
mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003.

numOfLevels Describes the number of intensity levels of the fog that the device can provide in
between zero and maximum intensity.
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5.10.4 Examples

This example shows the description of a fog device capability with the following semantics. The fog device
identifier is “fog11”. The maximum intensity of the fog amount is 100 millilitres per hour with five levels of
control. This device takes 30 milliseconds to start and 100 milliseconds to reach the target intensity. The
location of the scent device is the back side according to the position model described in Figure 3 of
ISO/IEC 23005-3.

<cidl:SensoryDeviceCapability xsi:type="dcdv:FogCapabilityType" id="fogll"
zerothOrderDelayTime="30" firstOrderDelayTime="100" maxIntensity="100"
numOfLevels="5" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:back"/>

5.11 [Sprayer capability type

5.11.1 XML representation syntax

<U——| ###4444 S AR H AR AR HHHAH A AR H AR RS EHE -
<!--| Sprayer capability type o
SR 0 A
<complexType name="SprayerCapabilityType">
complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="sprayingType" type&="mpeg7:termReferenceType"[>
<attribute name="maxIntensity" type="nonNegativeIlnteger"
use="optional" />
<attribute name="unit" type=Ympegvct:unitType" use="optional"[(>
<attribute name="numOfLevelg'" *type="nonNegativeInteger"
use="optional"/>
</extension>
/complexContent>
</copplexType>

5.11.2 Binary representation syntax

SprayerCapability Type { (Number of bits) (Mnemonic)

sprayingFlag 1 bslbf

maxIntensityFlag 1 bslbf

unifFlag 1 bslbf

numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(sprayingFlag) {

spraying 8 blsbf

}
if(maxIntensityFlag){
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SprayerCapability Type { (Number of bits) (Mnemonic)
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numOfLeyelsFlag){
numOfLeyels 16 uimsbf
}
}

5.11.3 Semantics

Semantics of

the SprayerCapabilityType type:

Name Definition

SprayerCagabilityType Tool for describing a’'water sprayer capability.

sprayingFllag This field, whieh is only present in the binary representation, signals
the presence of the activation attribute. A value of "1” means the
attribute shall be used and ”0” means the attribute shall not be used.

maxIntensiltyFlag This\field, which is only present in the binary representation, signals
the-presence of the activation attribute. A value of "1” means the
attribute shall be used and ”"0” means the attribute shall not be usgd.

unitFlag This field, which is only present in the binary representation, signals
the presence of the activation attribute. A value of "1” means the
attribute shall be used and ”0” means the attribute shall not be used.

numOfLevelsFlag This field, which is only present in the binary representation, signals

the presence of the activation attribute. A value of ”1” mean
attribute shall be used and "0” means the attribute shall not be us

s the
bd.
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spraying Describes the type of the material that the sprayer can spray as a
reference to a classification scheme term. The reference to the
classification scheme shall be done using the
mpeg7:termReferenceType defined in 7.6 of
ISO/IEC 15938-5:2003. A CS that may be used for this purpose is the
SprayingTypeCsS defined in A.2.7 of ISO/IEC 23005-6.

In the binary description, the following mapping table is used,
SprayingTypeCS | Term ID of Spraying
66666666 water
00000001~ Reserved
11111111

maxIhtensity Describes the maximum intensity that the watéer sprayer dan provide in
terms of ml/h.

unit Specifies the unit of the intensityif.a unit other than the default unit
specified in the semantics of the maxIntensity is used, ag a reference
to a classification scheme tetm ‘provided by UnitTypeQS defined in
A.2.1 of ISO/IEC 23005-6.The reference to the classification scheme
shall be done using the mpeg7:termReferenceType defined in 7.6
of ISO/IEC 15938-5:2003.

numOffLevels Describes the number of intensity levels of the fog that the device can
provide in between zero and maximum intensity.

5.11.4 Examples

This example shows the description of a sprayer device capability with the following semantics| The sprayer

device identifier is “spryr00”. The:mhaximum intensity of the spraying amount is 10 millilitres per hpur with three

levelg of control. This device takes 5 milliseconds to start and 5 milliseconds to reach the target jntensity. The
locatipn of the sprayer device is the midway side according to the position model described in Figure 3 of

ISO/IEC 23005-3.

<cid]l: SensoryDeviceCapability xsi:type="dcdv:SprayerCapabilityType"

1d="ppryr00" sprayingType="urn:mpeg:mpeg-v:01-SI-SprayingTypeCS-NS:water"

zerokhOrdetDelayTime="5" firstOrderDelayTime="5" maxIntensity="10"

numOffLeyels="3" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:midway"/>

5.12 Color correction capability type

5.12.1 XML representation syntax

<—— HE#HHEHAHEHAE A A A R R >
<!-- Color Correction capability type -—>
U 0 i i A
<complexType name="ColorCorrectionCapabilityType">

<complexContent>

<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="flag" type="boolean" use="optional" default="false"/>

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

5.12.2 Binary representation syntax

ColorCorrectionCapability Type { (Number of bits) (Mnemonic)
flagFlag 1 bslbf
SensoryDevieeGapabilityBase SenserybBeviceCapabilityBasety
if(flagFlag)) {
flag 1 bslbf
}

5.12.3 Semantics

Semantics of|the ColorCorrectionCapabilityType type:

Name

Definition

ColorCorrgctionCapabilityType

Tool for describing if the given device has a color corrgction

capability.

flagFlag

Thisfield, which is only present in the binary representation, si

gnals

the ‘presence of the activation attribute. A value of "1” mears the

attribute shall be used and "0’ means the attribute shall n

used.

pt be

flag

Describes the existence of the color correction capability af the
given device in terms of “true” and “false”.

5.12.4 Examples

This examplg shews the description of a color correction capability with the following semantics. Sing

e the

Flag is “true”, the device "tv1” is equipped with a capability of color correction.

<cidl:SensoryDeviceCapability
flag="true" id="tvl1"/>

xsi:type="dcdv:ColorCorrectionCapabilityType"

5.13 Tactile capability type

5.13.1 XML representation syntax

<—— ##dHAAE A A A A A >
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<!-- Tactile capability type
<D= #4444 H 44 H A AR AR Y >
<complexType name="TactileCapabilityType">

<complexContent>

-—>

<extension base="cidl:SensoryDeviceCapabilityBaseType">

<attribute name="intensityUnit" type="mpegvct:unitType"

use="optional"/>
name="maxValue" type="nonNegativelnteger" use="optional"/>
name="minValue" type="nonNegativelnteger" use="optional"/>

<attribute
<attribute
<attribute

name="arraysizeX" type="nonNegativelnteger"/>

<attribute name="arraysizeY" type="nonNegativelnteger"/>
GttJ—J‘.butC uaulc—"\jc\.y d t_YtJC_"flUCLt" HOC_"UtJtJ._ULLO.l"
<attribute name="gapY" type="float" use="optional"/>

<attribute
<attribute

</extension>

</cofplexType>

/complexContent>

name="gapUnit" type="mpegvct:unitType" use="option
name="maxUpdateRate" type="nonNegativeInteger'!
use="optional"/>
<attribute name="updateRateUnit" type="mpegvct:unitType"
use="optional"/>
<attribute name="actuatorType" type="mpeg7:termReferenceType"
use="optional" />
<attribute name="numOfLevels" type="nonNegati¥yelnteger"
use="optional" />

hl"/>

5.13.2 Binary representation syntax

TactileCapability Type { {Number of bits) (Mnemonic)
intgnsityUnitFlag 1 bslbf
majValueFlag 1 bslbf
minValueFlag 1 bslbf
arraysizeXFlag 1 bslbf
arraysizeYFlag 1 bslbf
gapXFlag 1 bslbf
gapYFlag 1 bslbf
gapUnitFlag 1 bslbf
maxUpdateRateFlag 1 bslbf
updateRateUnitFlag 1 bslbf
actuatorTypeFlag 1 bslbf
numOfLevelsFlag 1 bslbf
extendArraySizeFlag 1 bslbf
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TactileCapability Type { (Number of bits) (Mnemonic)
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(intensityUnitFlag) {

intensityUnit 8 bslbf
}
if(maxValueFlag){
maxValue 16 uimsbf
}
if(minValueFlag){
minValue 16 uimsbf
}
if(arraysizeXFlag)
if(extendArraySizeFlag){
arrajsizeX 16 uimsbf
}
else {
arrajsizeX 8 uimsbf
}
}
if(arraysizeYFlag)
if(extendArraySizeFlag{
arraygizeY. 16 uimsbf
}
else {
arraysizeY 8 uimsbf
}
}
if(gapXFlag}{
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TactileCapability Type { (Number of bits) (Mnemonic)
gapX 32 fsbf
}
if(gapYFlag){
gapY 32 fsbf
}
if(gzlllpUnitFIag){
gapUnit 8 bslbf
}
if(maxUpdateRateFlag){
maxUpdateRate 16 uimsbf
}
if(updateRateUnitFlag){
updateRateUnit 8 bslbf
}
if(pctuatorTypeFlag){
actuatorType 4 blsbf
}
if(ngmOfLevelsFlag){
nymOfLevels 16 uimsbf
}
}

5.13.3 Semantics

Semantics of the TactileCapabilityType:

Name Definition

TactileCapabilityType Tool for describing a tactile device capability.

intensityUnitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
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Name

Definition

be used and "0” means the attribute shall not be used.

maxValueFl

ag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
be used and "0” means the attribute shall not be used.

minValueF1l

ag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
be used and "0” means the attribute shall not be used.

arraysizeX

Flag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attributg shall
be used and "0” means the attribute shall not be used.

arraysizeY

Flag

This field, which is only present in the binary represeftation, signals the
presence of the activation attribute. A value of "1” means the attributg shall
be used and "0” means the attribute shall not be used!

gapXFlag

This field, which is only present in the binary‘representation, signals the
presence of the activation attribute. A valué of "1” means the attribute shall
be used and "0” means the attribute shalknot be used.

gapYFlag

This field, which is only present in, the binary representation, signals the
presence of the activation attribute’) “A value of ”1” means the attributd shall
be used and "0” means the attribute shall not be used.

gapUnitFlg

This field, which is only_present in the binary representation, signals the
presence of the activation“attribute. A value of ”1” means the attributd shall
be used and "0” means'the attribute shall not be used.

maxUpdateR

ateFlag

This field, which\is only present in the binary representation, signals the
presence ofithe activation attribute. A value of ”1” means the attributg shall
be used and."0” means the attribute shall not be used.

updateRatg

UnitFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attributeg shall
be used and "0” means the attribute shall not be used.

actuatorTy

peFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attributg shall
be used and "0” means the attribute shall not be used.

numOfLevell

sPlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall

be used and "0” means the attribute shall not be used.

extendArraySizeFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
be used and "0” means the attribute shall not be used.

intensityUnit

Specifies the unit of the intensity for maxValue and minValue, as a reference
to a classification scheme term provided by UnitTypeCS defined in A.2.1 of
ISO/IEC 23005-6. There is no default unit specified as the intensityUnit may
vary depending on the type of the actuator used for the Tactile device. For
example, when an electrotactile device is selected the unit can be mA. For a
pneumatic tactile device, the unit may be either psi or Pa; for a vibrotactile
device, the unit may be hz (frequency), or mm (amplitude); for a thermal
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Name Definition
display, the unit may be either Celsius or Fahrenheit.
maxValue Describes the maximum intensity that a tactile device can drive in the unit
specified by the intensityUnit attribute.
minvValue Describes the minimum intensity that a tactile device can drive in the unit
specified by the intensityUnit attribute.
arraysizeX Describes a number of actuators in X (horizontal) direction since a tactile
device Is formed as m-by-n array types. (integer)
arralysizeY Describes a number of actuators in Y (vertical) direction since a|tactile device
is formed as m-by-n array types. (integer)
gapX Describes the X directional gap space between actuators| in a tactile
device.(mm)
gapY Describes the Y directional gap space-between actuators|in a tactile
device.(mm)
gapUhit Specifies the unit of the description of gapx and gapyY atiributes as a
reference to a classification schieme term provided by UnitTypeCS defined in
A.2.1 of ISO/IEC 23005-6, 4f any unit other than the default ynit of mm is
used. The reference to-the classification scheme shall be done using the
mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938}5:2003.
maxUpdateRate Describes a maximum update rate that a tactile device can driveg.
updafeRateUnit Specifies therunit of the description of maxUpdateRate as a reference to a
classification scheme term provided by UnitTypeCS defined in A.2.1 of
ISO/IEC 23005-6, if any unit other than the default unit of Hz|is used. The
reference to the classification scheme shall be donel using the
npeg’:termReferenceType defined in 7.6 of ISO/IEC 1593815:2003.
actuptorType Describes a type of tactile device (e.g. vibrating motor, electrotactile device,
pneumatic device, piezoelectric device, thermal device, etc) as a reference to
a classification scheme. The reference to the classification scheme shall be
done using the mpeg7:termReferenceType defined [in 7.6 of
ISO/IEC 15938-5:2003. A CS that may be used for this pyrpose is the
TactileDisplayCS defined in A.2.11 of ISO/IEC 23005-6.
In the binary description, the following mapping table is used,
TactileDisplayC$S Term ID of TactileDisplay
0000 vibrotactile
0001 electrotactile
0010 pneumatictactile
0011 piezoelectrictactile
0100 thermal
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Name Definition

0101-1111 Reserved
numOfLevels Describes the number of intensity levels that a tactile device can drive.
5.13.4 Examples

Among several tactile devices, a thermal device with 10-by-4 array is selected. In the array, each.thermal
element locafes with a 5 mm gap and maximum temperature the thermal display can generate is"34’degree in
Celsius and the minimum is 16 degree. Each thermal element drives 8 different levels and thetempefature
new temperafure presented can be updated up to 10 times per second.
<cidl:SendoryDeviceCapability xsi:type="dcdv:TactileCapabilityType"
intensityUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:celsius" maxValue="34"
minValue="16" arraysizeX="10" arraysize¥Y="4" gapX="5" gap¥s’5"
maxUpdateRate="10" actuatorType="urn:mpeg:mpeg-v:01-CI-TactileDisplayCS-
NS:thermall" numOfLevels="8"/>
5.14 Kinesthetic capability type
5.14.1 XML fepresentation syntax
SRR A
<!-—- Kin%sthetic capability type ==>
<V—— HHdHHHHHH A H AR R R >
<complexType name="KinestheticCapabilityType">
<complg¢xContent>
<exfension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element namés="MaximumForce" type="mpegvct:Float3DVectorType"/>
<element nane="MaximumTorque" type="mpegvct:Float3DVectorType"
minOcCurs="0"/>
<elemeng -name="MaximumStiffness" type="mpegvct:Float3DVectorTypqg"
min®ccurs="0"/>
<ellement name="DOF" type="dcdv:DOFType"/>
<etement name="WorkSpace" type="dcdv:WorkSpaceType"/>
< /seduence>
<attribute name="forceUnit" type="mpegvct:unitType" use="optional"/
<attribute name="torqueUnit" type="mpegvct:unitType" use="optional"/>

<attribute name="stiffnessUnit" type="mpegvct:unitType"
use="optional"/>

<attribute name="numOfForcelLevels" type="nonNegativelnteger"
use="optional"/>

<attribute name="numOfTorquelevels" type="nonNegativelnteger"
use="optional"/>

<attribute name="numOfStiffnessLevels" type="nonNegativelnteger"
use="optional"/>
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</extension>
</complexContent>
</complexType>

<complexType name="DOFType">

<sequence>
<element name="Tx" type="boolean"/>
<element name="Ty" type="boolean"/>
<element name="Tz" type="boolean"/>
<element name="Rx" type="boolean"/>
<element name="Ry" type="boolean"/>
Clclllcllt lJ.CLllI.C_"PL," t_Yt/c_".‘UUUlcClLI"
/sequence>
</copplexType>
<complexType name="WorkSpaceType">
sequence>
<element name="Width" type="float"/>
<element name="Height" type="float"/>
<element name="Depth" type="float"/>
<element name="RotationX" type="float"/>
<element name="RotationY" type="float"/>
<element name="RotationZ" type="float"/>
/sequence>
</cofplexType>
5.14.2 Binary representation syntax
KinestheticCapability Type { {Number of bits) (Mnemonic)
MaximumTorqueFlag 1 bslbf
MakimumStiffnessFlag 1 bslbf
for¢eUnitFlag 1 bslbf
torqueUnitFlag 1 bslbf
stiffnessUnitFlag 1 bslbf
numOfForcelevelsFlag 1 bslbf
numOfTeorquelLevelsFlag 1 bslbf
numOfStiffnessLevelsFlag 1 bslbf

SensoryDeviceCapabilityBase

SensoryDeviceCapabilityBaseType

MaximumForce Float3DVectorType
if(MaximumTorqueFlag){
MaximumTorque Float3DVectorType
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KinestheticCapability Type { (Number of bits) (Mnemonic)
if(MaximumStiffnessFlag){
MaximumStiffness Float3DVectorType
}
DOF DOFType
workspace workspaceType
if(forceUn|tFlag) {
forceUnit 8 bslbf
}
if(torqueUnitFlag) {
torquelUnit 8 bslbf
}
if(stiffnesqUnitFlag) {
stiffnegsUnit 8 bslbf
}
if(numOfHorceLevelsFlag) {
numOfRorcelLevels 16 uimsbf
}
if(numOfTlorquelLevelsFlag) {
numOfTorquelLevels 16 uimsbf
}
if(numOfJtiffnesstevelsFlag) {
numOf$tiffnessLevels 16 uimsbf
}
}
Float3DVectorType {
X 32 fsbf
Y 32 fsbf
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KinestheticCapabilityType { (Number of bits) (Mnemonic)

z 32 fsbf

}
DOFType {

Tx 1 bsIbf
Ty 1 bsIbf

T2 1 bsIbf
Rx 1 bsIbf
Ry 1 bsIbf
Rz 1 bsIbf

}
workgpaceType{

W|dth 32 fsbf
Height 32 fsbf
Depth 32 fsbf

RotationX 32 fsbf

RotationY 32 fsbf

RotationZ 32 fsbf

}

5.14.3 Semantics

Semgntics-ofithe KinestheticCapabilityType:
Name Definition

KinestheticCapability

Type

Tool for describing a kinesthetic device capability.

MaximumTorqueFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

MaximumStiffnessFlag

This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
be used and "0” means the attribute shall not be used.
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Name Definition

forceUnitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of "1” means the attribute shall
be used and "0” means the attribute shall not be used.

torqueUnitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of ”1” means the attribute shall
be used and "0” means the attribute shall not be used.

stiffnessUnitFlag This field, which is only present in the binary representation, signals the

presence of-the activation attribute A-value of ”1” means-the-attribute shall

be used and "0” means the attribute shall not be used.

numOfForcqglLevelsFlag

This field, which is only present in the binary representation’ |signals the
presence of the activation attribute. A value of "1” means the|attribute| shall
be used and "0” means the attribute shall not be used.

numOfTorquyelLevelsFlag

This field, which is only present in the binary represéentation, signals the
presence of the activation attribute. A value of "1 meéans the attribute| shall
be used and "0” means the attribute shall not belused.

numOfStifflnessLevelsFla
g

This field, which is only present in the bihary representation, signals the
presence of the activation attribute. A yvalue of ”1” means the attribute| shall
be used and "0” means the attribute shall'not be used.

MaximumForce Describes the maximum force that' the device can provide stably for|each
axis (N).
MaximumTorque Describes the maximum torque referring maximum rotational force that the

device can generate stably for each axis.(Nmm)

MaximumStilf fness

Describes the maximum stiffness (rigidity) that the device can generate
stably for each axis.(N/mm)

DOF

Describes'the DOF (degree of freedom) of the device.

WorkSpace

Describes the workspace of the device. (e.g. Width x Height x Depth(mm), 3
angles(degree))

forceUnit

Specifies the unit of the description of maximumForce attribute |as a
reference to a classification scheme term provided by UnitTypeCS defined in
A.2.1 of ISO/IEC 23005-6, if any unit other than N(Newton) is used. 1N
refers a force that produces an acceleration of 1 m/s® for 1 kg mass| The
reference to the classification scheme shall be done using| the
mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003

torqueUnit

Specifies the unit of the description of maximumTorque attribute as a
reference to a classification scheme term provided by UnitTypeCS defined in
A.2.1 of ISO/IEC 23005-6, if any unit other than Nmm (Newton-millimeter) is
used. The reference to the classification scheme shall be done using the
mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003.

stiffnessUnit

Specifies the unit of the description of maximumTorque attribute as a
reference to a classification scheme term provided by UnitTypeCS defined in
A.2.1 of ISO/IEC 23005-6, if any unit other than N/mm (Newton per
millimeter) is used. The reference to the classification scheme shall be done
using the mpeg7:termReferenceType defined in 7.6 of
ISO/IEC 15938-5:2003.
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Name

Definition

numOfForceLevels

Describes the number of intensity levels of force that the kinesthetic device
can drive.

numOfTorquelevels

Describes the number of intensity levels of torque that the kinesthetic device
can drive.

numOfStiffnessLevels

Describes the number of intensity levels of stiffness that the kinesthetic
device can drive.

Semgntics of the DOFType:

Name Definition

DOFTlpe Defines a degree of freedom that shows~a_kinesthetic deyice provides
several single (independent) movements.

Tx A Boolean values whether a kipesthetic device allows [x directional
independent translation or not.

Ty A Boolean values whether (2" kinesthetic device allows |y directional
independent translation or.net.

Tz A Boolean values ‘whether a kinesthetic device allows [ directional
independent translation or not.

Rx A Boolean values whether a kinesthetic device allows [x directional
independentirotation or not.

Ry A Bogplean values whether a kinesthetic device allows |y directional
independent rotation or not.

Rz A" Boolean values whether a kinesthetic device allows [ directional
independent rotation or not.

Semgntics of the-workspaceType:

Name Definition

WorkppateType Defines ranges where a kinesthetic device can translate| and rotate.
According to DOF (degree of freedom), three translational values(width,
height, and depth) in mm(millimeter) and three rotational values(roll, pitch
and yaw) in degree are defined.

Width Defines a maximum range in the unit of mm (millimeter) that a kinesthetic
device can translate in x-axis.

Height Defines a maximum range in the unit of mm (millimeter) that a kinesthetic
device can translate in y-axis.

Depth Defines a maximum range in the unit of mm (millimeter) that a kinesthetic

device can translate in z-axis.
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Name Definition

RotationX Defines a maximum range that a kinesthetic device can rotate in x-axis,
O(pitch).

RotationY Defines a maximum range that a kinesthetic device can rotate in y-axis,
Y(yaw).

RotationZ Defines a maximum range that a kinesthetic device can rotate in z-axis,

o(roll).

5.14.4 Examples

The following|is an example of the KinestheticCapabilityType to indicate that the specified kinegthetic
device can dlisplay. This example shows the description of kinesthetic device capabilities. This BDOF
kinesthetic device can support maximum force F(3.3N, 2.1N, 2.7N) and maximum, stiffness K(1.45N/mm,

2.5N/mm, 1.4J7N/mm) and it's workspace is 180mm(width), 130mm(height), and 80mm(depth).

<cidl:SendoryDeviceCapability xsi:type="dcdv:KinestheticGapabilityType"
forceUnitHd"urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:Newton"
torqueUnig="urn:mpeg:mpeg-v:01-CI-UnitTypeCS—-NS :Nmm"
stiffnessUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS—-NS ;Npmm"
numOfForcqgLevels="100" numOfTorquelevels="100" num@fStiffnessLevels="100">

<dcdv:NaximumForce>
<mpgpgvct:X>3.3</mpegvct :X>
<mppgvct:Y>2.1</mpegvct:Y>
<mppgvct:Z>2.7</mpegvct:zZ>
</dcdv{MaximumForce>
<dcdv:NaximumTorque>
<mpggvct:X>1.0</mpegvct : X>
<mpggvct:Y>1.0</mpegvct:Y>
<mppgvct:Z>-1.0</mpegvct :Z>
</dcdv{MaximumTorque>
<dcdv:NaximumStiffness>
<mppgvct:X>1.0</mpegvct:X>
<mppgvct:Y>1.0</mpegvct:Y>
<mpgpgvct:Z>-1.0s/ mpegvct : Z>
</dcdv {MaximumSt if fress>

<dcdv:DPOF>
<dcpv:Tx>trlie</dcdv:Tx>
<dcHv:Ty>true</dcdv:Ty>
<dcPv;Tzptrue</dcdv:Tz>
<dcpv¥Rx>false</dcdv:Rx>
<dCJ.V.J:§ IdalsSe acdVv .
<dcdv:Rz>false</dcdv:Rz>

</dcdv:DOF>
<dcdv:WorkSpace>

<dcdv

<dcdv:
:Depth>80</dcdv:Depth>

<dcdv

<dcdv:
:RotationY>0</dcdv:RotationY>

<dcdwv

<dcdv:

:Width>180</dcdv:Width>

Height>130</dcdv:Height>
RotationX>0</dcdv:RotationX>

RotationZ>0</dcdv:Rotationz>

</dcdv:WorkSpace>
</cidl:SensoryDeviceCapability>
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5.15 RigidBodyMotion capability type

5.15.1 XML representation syntax

<U—— ###444444S A H AR A A HAHAE A H AR AR AR AR ESE ——>
<!-- Rigid Body Motion capability type ——>
<!—— #H##HHHHAHAHASAS AR AR AR AAHAHAHAHAS A A AR AR AR AR EHEHE ——>
<complexType name="RigidBodyMotionCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="MoveTowardCapability"
type="dcdv:MoveTowardCapabilityType" minOccurs="0"/>
<element name="InclineCapability" type="dcdv:Incline@apabillityType"
minOccurs="0"/>
</sequence>
</extension>
/complexContent>
</cofplexType>

R IIII I sa LA EEEEEEEEEEEEEEEEEEEE SR NP

<!--| MoveToward Capability type ==

<U——| #4444 AR AR A A A R ——>
<complexType name="MoveTowardCapabilityType">

attribute name="maxXDistance" type="float} use="optional"/>
attribute name="maxYDistance" type="flodat" use="optional"/>
attribute name="maxZDistance" type="fldat" use="optional"/>
attribute name="distanceUnit" typez="mpegvct:unitType" use="optionall'/>
attribute name="maxXSpeed" type="float" use="optional"/>

attribute name="maxYSpeed" types'float" use="optional"/>

attribute name="maxZSpeed" type="float" use="optional"/>

attribute name="speedUnit" .twype="mpegvct:unitType" use="optional"/>
attribute name="maxXAccel"-\type="float" use="optional"/>

attribute name="maxYAccel" type="float" use="optional"/>

attribute name="maxZAc¢el" type="float" use="optional"/>

attribute name="accellUnit" type="mpegvct:unitType" use="optional"/>
attribute name="xDistanceLevels" type="nonNegativelnteger" use="optlional"/>
attribute name="wyDistanceLevels" type="nonNegativelnteger" use="optlional"/>
attribute name="zDistancelLevels" type="nonNegativelnteger" use="optlional"/>
attribute name="xSpeedLevels" type="nonNegativelnteger" use="optionhl"/>
attribute hame="ySpeedLevels" type="nonNegativelnteger" use="optionkhl"/>
attribut® ‘name="zSpeedLevels" type="nonNegativelnteger" use="optionkhl"/>
attribtite name="xAccellLevels" type="nonNegativelnteger" use="optionkhl"/>
attribute name="yAccellLevels" type="nonNegativeInteger" use="optiongl"/>
attribute name="zAccellevels" type="nonNegativelInteger" use="optiongl"/>
</coppléxType>

<V—— #4444 H 44 H S A AR A AR R >
<!-- 1TIncline Capability type ==>
Vo= HE#4HHHHHHFHHHEH A A H A AR H A H RS S S -
<complexType name="InclineCapabilityType">

<attribute name="maxPitchAngle" type="mpegvct:InclineAngleType"
use="optional"/>

<attribute name="maxYawAngle" type="mpegvct:InclineAngleType"
use="optional"/>

<attribute name="maxRollAngle" type="mpegvct:InclineAngleType"
use="optional"/>

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

<attribute name="maxYawSpeed" type="float" use="optional"/>
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<attribute name="maxRollSpeed" type="float" use="optional"/>

<attribute name="speedUnit" type="mpegvct:unitType" use="optional"/>

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

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

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

<attribute name="accelUnit" type="mpegvct:unitType" use="optional"/>

<attribute name="pitchAnglelLevels" type="nonNegativelnteger" use="optional"/>

<attribute name="yawAngleLevels" type="nonNegativelnteger" use="optional"/>

<attribute name="rollAnglelevels" type="nonNegativeInteger" use="optional"/>

<attribute name="pitchSpeedLevels" type="nonNegativelnteger" use="optional"/>

<attribute name="yawSpeedLevels" type="nonNegativelnteger" use="optional"/>

<attrilpute ucuuc—"J_ullsthchc etst t_yyc—"uuuNcgatJ‘_ CIlltC\jCJ." uoc—"uytiuual' />

<attrilpute name="pitchAccellLevels" type="nonNegativelnteger" use="optignail"/>

<attribute name="yawAccellevels" type="nonNegativelnteger" use="optiofnal™ />

<attrilpute name="rollAccellevels" type="nonNegativelnteger" use="optional'|l/>
</complexType>

5.15.2 Binar

y representation syntax

RigidBodyMationCapability Type { (Number of bits) (Mnemaonic)
MoveTowardCapabilityFlag 1 bslbf
InclineCagabilityFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(MoveTowardCapabilityFlag){
MoveTlowardCapability MoveTowardCapability Type
}
if(InclineCdpabilityFlag){
InclineCgpability I