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Foreword

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

This International Standard (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 worlds (often referred to as 3D3C for 3D visualization and navigation and the 3Cs of Community,
Teation and COMMErCe ) MEegrate existng and emerging media technotogies (8.g- mstant messaging, video,
3D, VR, Al, chat, voice, etc.) that allow for the support of existing and the development of new kinds|of social
etworks. The emergence of virtual worlds as platforms for social networking is recognized by‘busingsses as
n important issue for at least two reasons.

D O

1) It offers the power to reshape the way companies interact with their environments(markets, cystomers,
suppliers, creators, stakeholders, etc.) in a fashion comparable to the Internet.

N

It allows for the development of new (breakthrough) business models, services, applications and gevices.

ach virtual world, however, has a different culture and audience making use of these specific woflds for a
ariety of reasons. These differences in existing metaverses permit<Users to have unique expgriences.
esistance to real-world commercial encroachment still exists in many virtual worlds, where users [primarily
eek an escape from real life. Hence, marketers should get to knmow-a virtual world beforehand and [the rules
hat govern each individual universe.

S O << m

Ithough realistic experiences have been achieved via devices such as 3D audio/visual devices, it i§ hard to
palize sensory effects only with presentation of audiovisual contents. The addition of sensory effectq leads to
ven more realistic experiences in the consumption ef\audiovisual contents. This will lead to the application of
ew media for enhanced experiences of users in a.mere realistic sense.

2 D = >

uch new media will benefit from the standardization of control and sensory information which cgnsists of
ensory effect metadata, sensory device (Capabilities/commands, user sensory preferences, and various
elivery formats. The MPEG-V architecture can be applicable for various business models fpr which
udiovisual contents can be associated-with sensory effects that need to be rendered on appropriatg sensory
evices.

QW O U (N

—

his part of ISO/IEC 23005~centains the tools of the control information for the media. It addresses the
normative aspects of the ;eontrol information including device capability description, user preference
mformation, and also illustrates some non-normative examples.

he International Organization for Standardization (ISO) and the International Electrotechnical Commission
EC) draw attention to the fact that it is claimed that compliance with this document may involve the use of
atents.

o~

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

Tlhe-holders of these patent rights have assured 1SO and the IEC that they are willing to negotiate|licences
IIdCI ICQDUIIGb:C al Id IIUII'diD\JI;IIIiIIatUIy tCIIIID al Id CUI Id;t;UIID VVith apphbal Itb thluuyhuut thC VVUI: . |n 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 Scope

his part of ISO/IEC 23005 specifies syntax and semantics of the tools required to provide interopefability in
ntrolling devices in real as well as virtual worlds. In Figure 1, the scope of this part of ISO/IEC23005 with
tpols defined in this part of ISO/IEC 23005 is shown. The adaptation engine (RV or VR enging); which is not
ithin the scope of standardization, takes six inputs [sensory effects (SE), user's sensory' effect prgferences
(USEP), sensory devices capabilities (SDC), sensor capability (SC), sensor adaptation”_preferences (SAP),
nd sensed information (SI)] and outputs sensory devices commands (SDCmd) and/er sensed information
(Bl) to control the devices in real world or virtual world objects. It is applicable tocthe interfaces betyeen the
daptation engine and the capability descriptions of actuators/sensors in the real*world, the user'§ sensory
reference information, which characterize devices and users, and the {sensor adaptation prgferences
imformation, which characterize sensors and users, so that appropriate “Mnformation to controll devices
hctuators and sensors) can be generated. In other words, user's sensory preferences, sensory device
apabilities, sensor adaptation preferences, and sensor capabilities “are within the scope of thig part of
5O/IEC 23005.

—_— 0

s Virtual World
Sensory ensory Objects
q a7 Effects ey
Device Capability (Part 3) Characteristics
(Part 4)
e
User’s Sensory Adaptation Device
- Commands
Effect Preference »| RV/VR Engine
- (Part 5)
J (non-normative)
Sensor Sensed
Sensor/Capability Adaptation Information
Preference (Part 5)

Within Scope of Part 2

Figure 1 — Scope of the control information

4 ‘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 15938-5:2003, Information technology — Multimedia content description interface — Part5:
Multimedia description schemes

ISO/IEC 21000-7, Information technology — Multimedia framework (MPEG-21) — Part7: Digital Item
Adaptation

ISO/IEC 23005-6:2016, Information technology — Media context and control — Part 6;: Common types and
tools

© ISO/IEC 2016 — All rights reserved 1
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3 Terms, definitions, abbreviated terms and prefixes

For the purposes of this document, the terms and definitions given in ISO/IEC 23005-6 apply.
3.1 Abbreviated terms
For the purposes of this document, the following abbreviated terms apply.
DIA digital item adaptation (see ISO/IEC 21000-7)
MPEG-2[L multimedia framework (ISO/IEC 21000-5)
CIDL control information description language
DCDV device capability description vocabulary
SCDV sensor capability description vocabulary
SEPV sensory effect preference vocabulary
SAPV sensor adaptation preference vocabulary
XML extensible mark-up language
3.2 Use of prefixes
For clarity, throughout this part of ISO/IEC 23005, consistent namespace prefixes are used.
“xsi: ” prefix is not normative. It is a naming convention inthis part of ISO/IEC 23005 to refer to an element o¢f
the httpl: //www.w3.0rg/2001/XMLSchema-instance fNamespace.
“xml: ” dnd “xmins: ” are normative prefixes defined in Reference [1]. The prefix “xm1:” is by definition bound
to "http://www.w3.0rg/XML/1998/namespace". The prefix “xmins:” is used only for namespace
bindings|and is not itself bound to any hameéspace name.
All other| prefixes used in either the-fext or examples of this specification are not normative, e.g. “sedl:[,
“sev:”, [dia:”, “si:”, “‘mpeg7:”.
In particular, most of the infortative examples in this specification are provided as XML fragments without the
normally|required XML document declaration and, thus, miss a correct namespace binding context declaratio.
In these pescriptions fragments, the different prefixes are bound to the namespaces as given in Table 1.
Table 1 — Mapping of prefixes to namespaces in examples and text
Prefix Corresponding namespace
ct urn:mpeqg:mpeg-v:2016:01-CT-NS
sedl urn:mpeg:mpeg-v:2016:01-SEDL-NS
sev urn:mpeg:mpeg-v:2016:01-SEV-NS
dia urn:mpeqg:mpeg21:2003:01-DIA-NS
si urn:mpeg:mpeg2l:2003:01-DIA-XSI-NS
mpeqg’ urn:mpeqg:mpeg’:schema:2004
xsi http://www.w3.0rg/2001/XMLSchema-instance
xsd http://www.w3.0rg/2001/XMLSchema
2 © ISO/IEC — All rights reserved
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4 Control information description language

4.1 General

2016(E)

This Clause describes basic structure of the tools in this part of ISO/IEC 23005 in the form of control

information description language including the schema wrapper conventions, basic data types, root
and top-level elements.

4.2 Schema wrapper conventions

element,

The syntax defined in this part of ISO/IEC 23005 assumes the following schema wrapper to form a-y
chema document.

(7))

alid XML

schema xmlns="http://www.w3.0rg/2001/XMLSchema"
mlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xmlns:dia="urn:mpeg:mpeg2l:2003:01
S" xmlns:mpegvct="urn:mpeg:mpeg-v:2016:01-CT-NS" xmlns:cidls"urn:mpeg:mped
:2016:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2016:01-DCDV=NS"
mlns:scdv="urn:mpeg:mpeg-v:2016:01-SCDV-NS" xmlns:sepv="40rn:mpeg:mpeg-v:2(
EPV-NS" xmlns:sapv="urn:mpeg:mpeg-v:2016:01-SAPV-NS"
argetNamespace="urn:mpeg:mpeg-v:2016:01-CIDL-NS" elementFormDefault="quali
ttributeFormDefault="unqualified" version="ISO/IEC¢23005-2" id="MPEG-V-
IDL.xsd">

<import namespace="urn:mpeg:mpeg7:schema:2004V¥
gchemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
| schema files/mpeg7-v2.xsd"/>

<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
chemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
41 schema files/dia-2nd/UED-2nd.xsd"/>

<import namespace="urn:mpeg:mpeg-va2016:01-CT-NS"
chemalocation="http://standards.isdlorg/ittf/PubliclyAvailableStandards/MH
| schema files/MPEG-V-CT.xsd"/>

<import namespace="urn:mpeqg:mpeg-v:2016:01-DCDV-NS"
chemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
\| schema files/MPEG-V-DCDVixsd"/>

<import namespace="urn:mpeg:mpeg-v:2016:01-SCDV-NS"
chemalocation="http://4standards.iso.org/ittf/PubliclyAvailableStandards/MH
\| schema files/MPEG-V-3CDV.xsd"/>

<import namespacez"urn:mpeg:mpeg-v:2016:01-SEPV-NS"
chemalocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
| schema files/MPEG-V-SEPV.xsd"/>

<import naméspace="urn:mpeg:mpeg-v:2016:01-SAPV-NS"
chemalocathon="http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
==Eschema_files/MPEG—V—SAPV.xsd"/>

O Q cf \n X < ZF X

=1

10)) 10)] [0)] [0)] 10)]

<

<

-DIA-

16:01-

fied"

EG-

EG-

EG-

EG-

EG-

EG-

EG-

dditienally, the following line should be appended to the resulting schema document in order to obta

n a well-

=

brmed XMl document

</schema>

4.3 Mnemonics for binary representations

The mnemonics are defined in ISO/IEC 23005-6:—, 4.3.

4.4 Common header for binary representations

The common header is defined in ISO/IEC 23005-6:—, 4.4.

© ISO/IEC 2016 — All rights reserved
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4.5 Root element and top-level tools

45.1 General

This subclause specifies the root element and the top-level tools which can follow root element in control
information. The root element is the only element which can appear as the topmost element when the control
information specified in this part of ISO/IEC 23005 is instantiated. The top-level tools are defined as the
elements which are allowed to appear as the topmost element within the root element.

4.5.2 XMCTeEpresentation symtax

SRR B i i i
<!-- Root Element ==
<V—— #4#4#H44H4HHHHHHA AR A A >
<element name="ControlInfo" type="cidl:ControlInfoType"/>

<complexType name="ControlInfoType">
<sefjuence>

<element name="SensoryDeviceCapabilityList"
type="cidl:SensoryDeviceCapabilityListType" minOccups="0"/>

<element name="SensorDeviceCapabilityList"
type="cidl:SensorDeviceCapabilityListType" min®ccurs="0"/>

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

<element name="SensorAdaptationPreferenceList!
type="cidl:SensorAdaptationPreferencelListType" minOccurs="0"/>
</spquence>

</complexType>

<complg¢xType name="SensoryDeviceCapabilitglListType">
<sepuence>

<element name="SensoryDeviceCapability"
type="cidl:SensoryDeviceCapabilityBaseType" maxOccurs="unbounded"/>
</spquence>

</complexType>

<complgxType name="SensorDewviceCapabilityListType">
<sepjuence>

<element name="SensorDeviceCapability"
type="cidl;:SensorCapabilityBaseType" maxOccurs="unbounded" />
</spquence>

</complexType>

<complexType rfame="UserSensoryPreferencelListType">
<sepuence>

<element name="USPreference" type="cidl:UserSensoryPreferenceBaseType"
maxOccurs="unbounded" />
</s egTence

</complexType>

<complexType name="SensorAdaptationPreferencelListType">
<sequence>
<element name="SAPreference"
type="cidl:SensorAdaptationPreferenceBaseType" maxOccurs="unbounded"/>
</sequence>
</complexType>
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4.5.3 Binary representation syntax

ISO/IEC 23005-2:2016(E)

ControlinfoType{ Number of bits Mnemonic
SensoryDeviceCapabilityListFlag 1 bslbf
SensorDeviceCapabilityListFlag 1 bslbf
UserSensoryPreferencelistFlag 1 bslbf
SensorAdaptationPreferenceListFlag 1 bslbf
if (SensoryDeviceCapabilityListFlag) {

SensoryDeviceCapabilityList SensoryDeviceCapabilityListTypé¢
}
if (SensorDeviceCapabilityListFlag) {

SensorDeviceCapabilityList SensorDeviceCapabilityListType
}
if (UserSensoryPreferenceListFlag) {

UserSensoryPreferencelist UserSensoryPreferencelistType
}
if (SensorAdaptationPreferenceListFlag) {

SensorAdaptationPreferenceList SensorAdaptationPreferenceList[Type
}

}

YensoryDeviceCGapabilityListType {

NumOfSensoryDevCap 32 uimsbf
for(i=k:i<NumOfSensoryDevCap;i++){
lndividualSensorybevCapType 8 bslbf

voopTy T

SensoryDeviceCapability

SensoryDeviceCapabilityType specified

by IndividualSensoryDevCapType

SensorDeviceCapabilityListType {
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ControlinfoType{ Number of bits Mnemonic
NumOfSensorCap 32 uimsbf
for(i=1;i<NumOfSensorCap;i++){
IndividualSensorCapType 8 bslbf
SensorCapabilityType specified
anenr(‘npnhilify
by IndividualSensorCapType
}
}
UserSengoryPreferencelListType {
Num®fUserSensoryPref 32 uimsbf
for(i=1}i<NumOfUserSensoryPref;i++){
IndividualUserSensoryPrefType 8 bslbf
USPreferenceType specified
USPreference
by IndividualUserSensoryPrefType
}
}
SensorAfaptationPreferenceListType {
NumOfSensorAdaptationPref 32 uimsbf
for(i=1}i<
NumOfSensorAdaptationPref;i++){
IndiyidualSensorAdaptationPrefType 8 bslbf
SAPreferenceType specified
SAPreference
by IndividualSensorAdaptationPrefType
}
}
454 Semantics

Semantics of the ControlInfo type:

6
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Name

Definition

ControlInfo

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

SensoryDeviceCapabilityListFla
g

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.

n

ensorDeviceCapabilityListFlag

This field, which is only present in the binary représgntation,
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.

UserSensoryPreferencelistFlag

This field, which is only present in the)binary represgntation,
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.

ensorAdaptationPreferencelist
lag

n

sl

This field, which is only present in the binary represgntation,
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.

JontrolInfoType

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 type of the ControlInfo element.

There should be
ControlInfoType.

used at least one element | among

JensoryDeviceCapabilityList

Optional wrapper element that serves as the placeholdef for the
list of sensory device capability descriptions.

0

ensorDeviceCapabil MyList

Optional wrapper element that serves as the placeholdef for the
list of sensor device capability descriptions.

UserSensoryPfeferencelist

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

n

ensorAdaptationPreferencelist

Optional wrapper element that serves as the placeholdey for the
list of sensor device adaptation preference descriptions.

FeorybeviceCapabilitylistive—\Wrapper—element—type—which—allows—multiple—oeeurrences  of
e sensory device capability descriptions.
NumOfSensoryDevCap This field, which is only present in the binary representation,

specifies the number of SensoryDeviceCapability instances
accommodated in the SensoryDeviceCapabilityList.

IndividualSensoryDevCapType

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

In the binary description, the following mapping table is used.
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Name Definition
Terms of device Binary representation for
device type (8 bits)
Light device 00000000
Flash device 00000001
Heatingdevice 06666616
Cooling device 00000011
Wind device 00000100
Vibration device 00000101
Sprayer device 00000110
Scent device 00000111
Fog device 00001000
Color correction device 00001001
Rigid body motion device 00001010
Tactile device 00001011
Kinesthetic.dévice 00001100
Mobile\device position 00001101
Bubble device 00001110
Reserved 00001111-11111111
SensoryDeviceCapability, Specifies single description of sensory device capabilit
description. The list of single device capabilities is as follows.
Terms of device Device capability type
Light device LightCapabilityType
Flash device FlashCapabilityType
Heatingdevice HeatingCapap T Tty Type
Cooling device CoolingCapabilityType
Wind device WindCapabilityType
Vibration device VibrationCapabilityType
Sprayer device SprayerCapabilityType
Scent device ScentCapabilityType
8 © ISO/IEC — All rights reserved
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Name Definition
Fog device FogCapabilityType
Color correction device ColorCorrectionCapability
Type
Rigid body motion | RigidBodyMotionCapability
device Type
Tactile device TactileCapabilityTyp&
Kinesthetic device KinestheticCapahilityTlpe
Mobile device position MobileDevicePositionCapab
ilityType
Bubble device BubbleCapabilityType
JensoryDeviceCapabilityBaseTyp SensoryDeviceCapabilityBadseType shall extend
8§ dia:TeminalCapabilityBaseType as defingd in

ISO/IEC 21000-7 and proyides a base abstract type for a §ubset of
types defined as partiof the sensory device capability metadata

types.

n

ensorDeviceCapabilityListType Wrapper elementtype which allows multiple occurrences gf sensor
device capability descriptions.

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

NumOfSensorCap

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

IndividualSensorCapType

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

Temperature 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
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Name Definition

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
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 | 00010110
Capability

Altitude sensor capability 00010111
Weather sensor capability 00011000
Camera sensor capability 00011001
Proximity sensor capability 00011010
Body weight sensor capability | 00011011
Engine-oil-temperature-sensor—00011100
capability

Intake air temperature sensor | 00011101
capability

Tire pressure monitor system | 00011110
sensor capability

Distance traveled sensor | 00011111
capability

Speed sensor capability 00100000
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Name Definition
Vehicle speed sensor | 00100001
capability
Mass air flow sensor | 00100010
capability
Fuel level sensor capability 00100011
Manifold absolute pressure | 00100100
sensor capability
EngineRPM sensor capability | 00100101
Reserved 0010011021111111

JensorDeviceCapability

Specifies single description of se

nsor.device capability description.
The list of single sensor capabilities\is as follows.

Term of sensor

Sensor capability type

Light sensor

LightSensorCapabillity
Type

Ambient noise ‘sensor

AmbientNoiseSensorCap
abilityType

Temperature sensor

TemperatureSensorCapa
bilityType

Humidity sensor

HumiditySensorCapafpil
ityType

Distance sensor

DistanceSensorCapalpil
ityType

Atmospheric pressure Sensor

AtmosphericPressurfeSe
nsorCapabilityType

Position sensor

PositionSensorCapapil
ityType

Velocity sensor

VelocitySensorCapapil
ityType

Acceleration sensor

AccelerationSensorCap
abilityType

Orientation sensor

OrientationSensorCapa
bilityType

Angular velocity sensor

AngularVelocitySensor
CapabilityType

Angular acceleration sensor

AngularAccelerationSe
nsorCapabilityType

© ISO/IEC 2016 — All rights reserved
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Name Definition

Force sensor ForceSensorCapability
Type

Torque sensor TorqueSensorCapabilit
yType

Pressure sensor PressureSensorCapabil
Y EYP

Motion sensor MotionSensorCapabilit
yType

Intelligent camera sensor IntelligentCameraCapa
bilityType

Bend sensor BendSensorCapabilityT
ype

Gas sensor GasSensorCapabilityTy
pe

Dust sensor DustSensorCapabilityT
ype

Multi interaction paint'sensor | MultiInteractionPoint
SensorCapabilityType

Gaze tracking sensor GazeTrackingSensorCap
abilityType

Global position sensor GlobalPositionSensorC
apabilityType

Altitude sensor AltitudeSensorCapabil
ityType

Weather sensor WeatherSensorCapabili
tyType

Camera sensor CameraSensorCapabilit
yType

Proximity sensor ProximitySensorCapabi
lityType

Body weight sensor BodyWeightSensorCapab
ilityType

Engine oil temperature sensor | EngineOilTemperaturesS
ensorCapabilityType

Intake air temperature sensor | IntakeAirTemperaturesS
ensorCapabilityType

Tire pressure monitor system | TirePressureMonitorSy

sensor stemSensorCapabilityT
ype
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Name Definition
Distance traveled sensor DistanceTraveledSenso
rCapabilityType
Speed sensor SpeedSensorCapability
Type
Vehicle speed sensor VehicleSpeedSensorCap
N B Ry T 2N
e e
Mass air flow sensor MassAirFlowSernsorCapa
bilityType
Fuel level sensor FuellevelSensorCaplabi
lityType
Manifold absolute pressure | ManifoldAbsolutePrless
sensor UuteSensorCapabilitlyTy
pe
EngineRPM sensor EngineRPMSensorCaplabi
ityType
JensorCapabilityBaseType SensorCapabilityBaseType shall extend
dia:TeminalCapabilityBaseType as defindd in

ISO/IEC 210007 and provides a base abstract type for a gubset of
types defined as part of the sensor device capability metadata

types.

UserSensoryPreferenceListType Wrapper element type which allows multiple occurrenceq of user
preference descriptions on sensory effects.

NumOfUserSensoryPref This field, which is only present in the binary represgentation,
specifies the number of USPreference instances
accommodated in the UserSensoryPreferencelList

IIndividualUserSensoryPrefType This field, which is only present in the binary represgntation,
describes which UsPreference type shall be used.

In the binary description, the following mapping table is us¢d.

Terms of effect Binary representation | for
effect type (8 bits)
Light effect 00000000
Flash effect 00000001
Heating effect 00000010
Cooling effect 00000011
Wind effect 00000100
Vibration effect 00000101
Sprayer effect 00000110

© ISO/IEC 2016 — All rights reserved
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Name

Definition
Scent effect 00000111
Fog effect 00001000
Color correction effect 00001001
Rigid body motion effect 00001010
Tactile effect 00001011
Kinesthetic effect 00001100
Bubble effect 00001101

Reserved

00001110-11121111

USPrefg¢rence

Specifies single description of

user preference description om

sensory effect. The list of single user preferences is as follows.

Terms of effect

Terms of user preference

Light effect LightPrefType
Flash effect FlashPrefType
Heating effect HeatingPrefType
Cooling effeet CoolingPrefType
Wind effect WindPrefType
Vibration effect VibrationPrefType
Scent effect ScentPrefType

Fog effect FogPrefType
Spraying effect SprayingPrefType

Color correction effect

ColorCorrectionPrefTy
pe

Rigid body motion effect

RigidBodyMotionPrefTy

re

UserSensoryPreferenceBaseType

Tactile effect TactilePrefType

Kinesthetic effect KinestheticPrefType
Bubble effect BubblePrefType
UserSensoryPreferenceBaseType shall extend
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

14
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Name

Definition

types.

SensorAdaptationPreferencelist
Type

Wrapper element type which allows multiple occurrences of user
preference descriptions on sensor adaptation.

NumOfSensorAdaptationPref

This field, which is only present in the binary representation,
specifies the number of SAPreference instances

! (I I} < . .
abbUIIIIIIUUatCU LLILI tIIU OCIISOLAUQPLALLIOIIFICICICIICCH 1ist.

R

ndividualSensorAdaptationPref
ype

This field, which is only present in the binary tepresentation,
describes which saPreference type shall be used!

In the binary description, the following mappingtable is us¢d.

Term of sensor adaptation | Binaryl, representation | for
preference sensor type (8 bits)

Light  sensor  adaptation._|)00000000
preference

Ambient noise sensor | 00000001
adaptation preference

Temperature sensor | 00000010
adaptation preference

Humidity sensor adaptation | 00000011
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

ﬂﬁpnnnkw1qpnanAHQPVMnn 00001001
preference

Angular  velocity  sensor | 00001010
adaptation preference

Angular acceleration sensor | 00001011
adaptation preference

Force sensor adaptation | 00001100
preference

© ISO/IEC 2016 — All rights reserved
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Name

Definition

Torque sensor
preference

adaptation | 00001101

Pressure sensor adaptation | 00001110

preference
Motion sensor adaptation | 00001111
preference
Intelligent camera sensor | 00010000

adaptation preference

Reserved

00010001-111111x1:

SAPrefg¢rence

Specifies single description of user preference description o
sensor adaptation. The list of single sensor.adaptation preference

is as follows.

o7

Term of sensor

Sensoradaptation preference type

Light sensor

LightAdaptationPrefType

Ambient noise sensor

AmbientNoiseAdaptationPref
Type

Temperature sensor

TemperatureAdaptationPrefT
ype

Humidity sensor

HumidityAdaptationPrefType

Distance sensor

DistanceAdaptationPrefType

Atmospheric
Sensor

pressure

AtmosphericPressureAdaptat
ionPrefType

Position sensor

PositionAdaptationPrefType

Velocity sensor

VelocityAdaptationPrefType

Acceleration sensor

AccelerationAdaptationPref
Type

Orientation sensor

OrientationAdaptationPrefT
ype

Angular velocity sensor

AngularVelocityAdaptationP
refType

Angular acceleration

sensor

AngularAccelerationAdaptat
ionPrefType

Force sensor

ForceAdaptationPrefType

Torque sensor

TorqueAdaptationPrefType

Pressure sensor

PressureAdaptationPrefType

16
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Name Definition
Motion sensor MotionAdaptationPrefType
Intelligent camera | IntelligentCameraAdaptatio
sensor nPrefType
SensorAdaptationPreferenceBase SensorAdaptationPreferenceBaseType shall extend
Type dia:UserCharacteristicBaseType as defined in

ISONEC 21000-7 and Provides a base apbstracttype for a 3ubset of

types defined as part of the sensory device capability_metadata
types.

455 Examples

—

he followings are some examples of the ControlInfo type.

he following example shows an instantiation of SensgryDeviceCapabilityLisft. The
ensoryDeviceCapabilityList allows multiple occurrences of SensoryDeviceCapability glements.
or the details of SensoryDeviceCapability elements, see,the examples of individual sensoty device
apability types.

O T \n -

cidl:ControlInfo xsi:schemalocation="urn:mpeqg:mpeg-v:2016:01-CIDL-NS CIDL.xsd"
mlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:cidl="urn:mped:mpeg-
:2016:01-CIDL-NS" xmdrs : dedv="urn:mpeg:mpeg-v:2016:01-DEDV-NS"
mlns:sapv="urn:mpeg:mpeg-v:2016:01-SAPV-NS" xmlns:scdv="urn:mpeg:mpeg-v:2016:01-
CDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2016:01-SEPV-NS"
mlns:mpegvct="urn:mpeg:mpeg-v:20k§:01-CT-NS">
<cidl:SensoryDeviceCapabilitylist>
<cidl:SensoryDeviceCapability xsi:type="dcdv:LightCapabilityType">

XD X g X

</cidl:SensoryDeviceCapability>

</cidl:SensoryDevieeCapabilityList>
/cidl:ControlInfo>

he following ~€xample shows an instantiation of SensorDeviceCapabilityLisfk. The
ensorDeviegeCdpabilityList allows multiple occurrences of SensorDeviceCapability glements.
or the details’ of SensorDeviceCapability elements, see the examples of individual sensqr device
apabilitystypes.

O T n -

afdl:ControlInfo xsi:schemalLocation="urn:mpeg:mpeg-v:2016:01-CIDL-NS CIDL.xsd"

RS- es =l e P S o e g2 00 MESehema— RS tancell ftarsete=yramped :mpeg-—
v:2016:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2016:01-DCDV-NS"
xmlns:sapv="urn:mpeg:mpeg-v:2016:01-SAPV-NS" =xmlns:scdv="urn:mpeg:mpeg-v:2016:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2016:01-SEPV-NS"

xmlns:mpegvct="urn:mpeg:mpeg-v:2016:01-CT-NS">
<cidl:SensorDeviceCapabilityList>
<cidl:SensorDeviceCapability
xsi:type="scdv:AmbientNoiseSensorCapabilityType">

</cidl:SensorDeviceCapability>

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

© ISO/IEC 2016 — All rights reserved
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The following example shows an instantiation of UserSensoryPreferencelList. The
UserSensoryPreferenceList allows multiple occurrences of USPreference elements. For the details of
USPreference, see the examples of user’s sensory preference on individual sensory effects.

<cidl:ControlInfo xsi:schemalocation="urn:mpeg:mpeg-v:2016:01-CIDL-NS CIDL.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" =xmlns:cidl="urn:mpeg:mpeg-

v:2016:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2016:01-DCDV-NS"
xmlns: $IPpvV—"TULI MNPy MPE0-V 2010 Ul -SADvV-No MINTS T SCOv—"UOII MPpeg  MPpeg-V 2010 01
SCDV-N$"

xmlns:sepv="urn:mpeg:mpeg-v:2016:01-SEPVNS['

xmlns:pegvct="urn:mpeqg:mpeg-v:2016:01-CT-NS">
<cifl:UserSensoryPreferencelist>

<cidl:USPreference xsi:type="sepv:CoolingPrefType">

</cidl:USPreference>

</cfidl: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, see the examples of user’s preference on individual sensor adaptation.

<cidl:ControlInfo xsi:schemalocation="urn:mpeg:mpeg-v:2016:01-CIDL-NS CIDL.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" =xmlns:cidl="urn:mpeg:mpeg-
v:2016:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2016:01-DCDV-NS"
xmlns:sapv="urn:mpeg:mpeg-v:2016:01-SAPV-NS" =xmlns:scdv="urn:mpeg:mpeg-v:2016:01-
SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2016:01-SEPV-NS">
\_/Jl_dl . SCLLDULAddP LG.LJI_ULLPLCICLCLLL_/CLJ._D Il_

<cidl:SAPreference xsi:type="sapv:IntelligentCameraAdaptationPreflype">

</cidl:SAPreference>

</cidl:SensorAdaptationPreferencelList>
/cidl:ControlInfo>

4.6 Sensory device capability description

46.1 General

his subclause specifies tools for describing device capabilites™of sensory devices. The following subclause
efines an abstract complex type of SensoryDeviceCapabilityBaseType, which the device ¢apability
escription of individual sensory device should inherit.

QO -

46.2 Reference coordinate system

he origin of the reference coordinate for sensary devices is located at the position of the user. Eagh axis is
efined as follows. X-axis is in the direction of-the right hand side of the user facing the screen. Y-axig is in the
bverse direction of gravity. Z-axis is in the direction of the user’s facing the screen. The x-, y-, and z-axis are
epicted in Figure 2.

Q= O -

/Z

X

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

<complexType name="SensoryDeviceCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<attributeGroup ref="cidl:sensoryDeviceCapabilityAttributes"/>
</extension>
</C PIMP LEeXTCOIILESIIT
</complexType>

4.6.3.2 | Binary representation syntax

SensorylDeviceCapabilityBaseType{ Number of bits Mnemonic
TermjnalCapabilityBase TerminalCapabilityBaseType
sens@ryDeviceCapabilityAttributes sensoryDeviceCapabilityAttributesType
}

4.6.3.3 Semantics

Semanti¢s of the SensoryDeviceCapabilityBaseType type:

Name Definition
SensoryDeviceCapabilityBase SensoryDewiceCapabilityBaseType shall exteng
Type dia:TeminalCapabilityBaseType as defined in ISO/IEC 2100Q-

7 and-provides a base abstract type for a subset of types defined &
part(of'the sensory device capability metadata types.

[%2)

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

4.6.4 Sensory deviceeapability base attributes

4.6.4.1 | XML representation syntax

<attributéGroup name="sensoryDeviceCapabilityAttributes">

<atfk&ibute name="zerothOrderDelayTime" type="nonNegativeInteger"

Use="opctionarl
<attribute name="firstOrderDelayTime" type="nonNegativeInteger"
use="optional"/>
<attribute name="locator" type="mpeg7:termReferenceType" use="optional"/>
</attributeGroup>

4.6.4.2 Binary representation syntax

sensoryDeviceCapabilityAttributes { Number of bits Mnemonic
zerothOrderDelayTimeFlag 1 bslbf
firstOrderDelayTimeFlag 1 bslbf
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locatorFlag 1 bslbf
if(zerothOrderDelayTimeFlag){
zerothOrderDelayTime 16 uimsbf
}
if(firstOrderDelayTimeFlag){
firstOrderDelayTime 16 uimsbf
}
if(locatorFlag){
locator 7 blsbf
}
}

46.4.3 Semantics

Yemantics of the sensoryDeviceCapabilityAttributes type:

Name

Definition

10)]

ensoryDeviceCapability
ttributes

=]

Describes a group of attributes for the sensory device capabilitigs.

ZderothOrderDelayTimeFlag

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

nals the
attribute

flirstOrderDelayTimeElag

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

nals the
attribute

JocatorFlag 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.

derothOrderDelayTime Describes required preparation time of a sensory device to be @ctivated
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).
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 LocationCS as

defined in ISO/IEC 23005-6:—, A.2.3.
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4.6.4.4 Examples

The following example shows a use of sensoryDeviceCapabilityAttributes, which describes that a
sensory device, specified by the identifier value of ldcl, of
“specific sensory device capability type” requires preparation time of 0 ms to start, and 1 ms to
reach target intensity, and is located at the left side according to the position model defined in ISO/IEC 23005-
6:—, A.2.3.

<cidl:SensoryDeviceCapability

xsi:type="dcdvsSpecitic _SEeNsSo0ry Uevice cadpabiiity type frrstorderbetayTime="0
zeroth@rderDelayTime="1" id="1dcl" locator="urn:mpeg:mpeg-v:01-SI-Location€Sr
NS:left"/>

4.7 Senhsor capability description

4.7.1 (eneral

This subglause specifies tools for describing sensor capability of individual sensors. The following subclaus
defines the global coordinate for sensors which depends on the real world environment of user to determin
the locatjon of the sensors. An abstract complex type of SensorCapabil¥tyBaseType, Which the sensq
capability description of individual device should inherit, is defined in the following subclause.

= U ®

4.7.2 (lobal coordinate for sensors

Figure 3 — Global coordinate for sensors

The origin_oef the global coordinate for sensors is located at the position of the user adapting the right hande
coordinate system. Each axis is defined as follows. Y-axis is in the direction of gravity. X-axis is in the
direction of the top right corner of the screen. 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

4.7.3.1 XML representation syntax

<complexType name="SensorCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Accuracy" type="cidl:AccuracyType" minOccurs="0"/>

ZZ ©TSUMEC — All ||§“f§ Teserved
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</sequence>

<attributeGroup ref="cidl:sensorCapabilityBaseAttributes"/>

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

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

<complexType name="PercentAccuracy">

complexContent

</extension>
</complexContent>
/complexType>

<complexContent>

</extension>
</complexContent>
/complexType>

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

complexType name="ValueAccuracy">

<extension base="cidl:AccuracyType">
<attribute name="value" type="float"/>

4.7.3.2 Binary representation syntax
YensorCapabilityBaseType { Numberofbits Mnemonic
AccuracyFlag 1 bslbf
TerminalCapabilityBase TerminalCapabilityBaseType
if(AccuracyFlagy{
Accuracy AccuracyType
}
SensorCapabilityBaseAttributes SensorCapabilityBaseAttributesType
}
Accuracytype {
AcecuracySelect 2 bslbf
if(AccuracySelect==00){
PercentAccuracy 32 fsbf
} else if (AccuracySelect==01) {
ValueAccuracy 32 fsbf

© ISO/IEC 2016 — All rights reserved
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4.7.3.3

Semantics

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 defined as part of

4o ol H Jotlid P PRy
LT STTISUT UTVILT Lapyaullily TTiITiaudila lypJTo.

Accura¢yFlag 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.

Accurady Describes the degree of closeness of a measured quantity to its actud|
value in AccuracyType.

sensor(apabilityBase Describes a group of attributes for the sensor capabilities.

Attribuytes

Semanti¢s of the AccuracyType:

Name Definition

Accura¢yType Becomes a parent type ‘providing a choice of describing the accuracy if
either relative value or-absolute value.

Accura¢ySelect This field, which~is only present in the binary representation, describe$
which accuracy  scheme shall be used. “0” means that th¢
PercentAcCuracy type shall be used, and “1” means that the
ValueAtcuracy type shall be used.

PercentAccuracy Describes the degree of closeness of a measured quantity to its actudl
value in a relative way using a value ranging from 0 to 1,0.

value Provides an actual value in a relative way for accuracy where value
means 0 % accuracy and value 1,0 means 100 % accuracy. It shall be @
zeroToOneType type as defined in ISO/IEC 15938-5.

ValueAd¢curacy Describes the degree of closeness of a measured quantity to its actud|
value in an absolute value of given unit.

value Provides an actual value in an absolute way, where the value means the
pUDD:b:C rargc Uf CITuUl Ao ( dluc, T dluc) Uf U;VCII un;t.

4.7.3.4 Examples

For examples of using SensorCapabilityBaseType, see the examples provided by the individual sensor
device capability types.

24
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4.7.4 Sensor capability base attributes

4.7.4.1 XML representation syntax

<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 name="offset" type="float" use="optional"/>
Tt Tt TEE T TIMe f EE Ve TSty P = TO TN e g S Ve T ITEE e T IS e = op t ot
<attribute name="sensitivity" type="float" use="optional"/>
<attribute name="SNR" type="float" use="optional"/>
/attributeGroup>
47.4.2 Binary representation syntax
JensorCapabilityBaseAttributesType { Number of bits Mrenmonic
unitFlag 1 bslbf
maxValueFlag 1 bslbf
minValueFlag 1 bslbf
offsetFlag 1 bslbf
numOfLevelsFlag 1 bslbf
sensitivityFlag 1 bslbf
SNRFlag 1 bslbf
if(unitFlag){
unit 8 bslbf
}
if(maxValueFlag){
maxValue 32 fsbf
}
if(minValueFlag{
minValue 32 fsbf
}
if(offsetFlag){
offset 32 fsbf
}

© ISO/IEC 2016 — All rights reserved
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SensorCapabilityBaseAttributesType { Number of bits Mnemonic
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
if(sensitivityFlag){
sehsitivity 32 fsbf
}
if(SNRFlag){
SNR 32 fsbf
}

47.4.3 Semantics

Semanti¢s of the SensorCapabilityBaseAttributes:

Name

Definition

sensor(apabilityBase
Attribytes

Describes a group,of attributes for the sensor capabilities.

unitFlag

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

= D

maxValgeFlag

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

D

minValyeFlag

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

D

offset¥lag

D

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

nracanecn Af tha anthatinn Aatteiba b A valiin Af €49 paaane the Attt b oh Al
preserce- ot attvyaton—attroute——vart-0——heahStheatthothe-Sral

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.

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

26

© ISO/IEC — All rights reserved


https://standardsiso.com/api/?name=6630c18a3e1017eb8cf1e9ede083c325

ISO/IEC 23005-2:

2016(E)

Name Definition
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 reference to a
classification scheme term provided by UnitTypeCS defined in
ISO/IEC 23005-6:—, A.2.1, if a unit other than the default unit specified in
thU SCTTTAal |t|\.,o Uf thC Ia Yvaluc alld ll.lJl.llY aluc IO UOUd f\JI thC alues Of
maxValue and minvValue are used.

maxValue Describes the maximum value that the sensor can perceive.”The terms will

be different according to the individual sensor type.

nfinvValue

Describes the minimum value that the sensor can-perceive. The t
be different according to the individual sensor type.

erms will

dffset Describes the number of value locations added to a base value in order to
get to a specific absolute value.

numOfLevels Describes the number of value Adevels that the sensor can pefceive in
between maximum and minimym value.
EXAMPLE The value 5 means the sensor can perceive 5 stgps from
minValue to maxValue,

densitivity Describes the minimum magnitude of input signal required to pfoduce a
specified output signal in given unit.

gNR Describes théZratio of a signal power to the noise power corrupting the
signal.

4744 Examples

Tlhe following example shows' a use of SensorCapabilityBaseAttributes. It shows that an|arbitrary

sensor device of typerany specific sensor device capability type has an ID of “ang01” with

naxValue of 100, ninVValue of 10, 20 levels, offset of -3, sensitivity of 0.8, and SNR of 99 dB. It al$o shows

tihat the measuringZunit of the specified sensor device is dB.

cidl:SenSerDeviceCapability

Hsi:typés)scdv:any specific sensor device capability type" id=Yans01"

naxValue="100" minValue="10" numOfLevels="20" of fset="-3" sensitivity="0.8"

JNRA' 99" unit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:dB"/>

4.8 User's sensory preference description

4.8.1 General

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.

© ISO/IEC 2016 — All rights reserved
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4.8.2 User sensory preference base type

4821

XML representation syntax

<complexType name="UserSensoryPreferenceBaseType" abstract="true">
<complexContent>

<extension base="dia:UserCharacteristicBaseType">
<attributeGroup ref="cidl:userSensoryPrefBaseAttributes"/>

</extension>
</C_)I[lpL6 COIlILEIll

</complexType>

4.8.2.2 | Binary representation syntax

UserSengoryPreferenceBaseType { Number of bits Mnemonic

UserCharacteristicBase UserCharacteristicBaseType
userSensoryPrefBaseAttributes userSensoryPrefBaseAttributesType

}

4.8.2.3 | Semantics

Semanti¢s of the UserSensoryPreferenceBaseType Jype:

Name Definition

UserSensoryPreference UserSensoryPreferenceBaseType shall extengd

BaseType 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
sensery device capability metadata types.

userSenpsoryPrefBase Describes a group of common attributes for the describing user preferences

Attribytes 0N sensory experience.

4.8.2.4 | Examples

For the ¢xamples of UserSensoryPreferenceBaseType, see the examples of preferences on individual

sensory effect type.

4.8.3 User sensory preference base attributes

4.8.3.1

XML representation syntax

<attributeGroup name="userSensoryPrefBaseAttributes">
<attribute name="adaptationMode" type="cidl:adaptationModeType"

use="optional"/>

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

<simpleType name="adaptationModeType">
<restriction base="string">

28
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<enumeration value="strict"/>
<enumeration value="scalable"/>

</restriction>

</simpleType>

4.8.3.2 Binary representation syntax

userSensoryPrefBaseAttributesType { Number of bits Mnemonic
adaptationModeFlag bslbf
activateFlag bslbf
if(adaptationModeFlag){
adaptationMode adaptationModeType
}
if(activateFlag){
activate bslbf
}
}
ddaptationModeType {
adaptationMode bslbf
}

4.8.3.3 Semantics

Jemantics of the userSensoryPrefBaseAttributes type:

Name Definition
YserSensdryPrefBase Describes a group of common attributes for the describing user prgferences
Nttributes on sensory experience.

/\]jp'l-a'l-‘; aMadar] SGF Thlc flnlrl \Alhlr‘h |c nnl\/ prnennf |n fhn hlnnr\l rnnrnennfnflnn eic na's the

presence of the actlvatlon attribute. A value of “1” means the attnbute 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.

adaptationMode

Describes the user’s preference on the adaptation method for the sensory

effect.

EXAMPLE The value “strict” means the user prefer to render sensory effect
exactly as described. Otherwise, the value “scalable” means to render

© ISO/IEC 2016 — All rights reserved
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Name Definition
sensory effect with scaled intensity according to the device capacity.
activate Describes whether the effect shall be activated. A value of true means the
effect shall be activated and false means the effect shall be deactivated.
adaptationModeType Tool for describing the adaptation mode with enumeration set. 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 thai the device IS able 10 operaig.
When its value is scalable, it means that the output shall be linearly sealed
into the range that the device can operate.
In the binary description, the following mapping table is used.
adaptationModeType adaptationMode
00 strict
01 scalable
10-11 Reserved
4.8.3.4 | Examples
For the ¢xamples of userSensoryPrefBaseAttributesy see the examples of preferences on individual
sensory effect type.
4.9 Sepsor adaptation preference descriptien
4.9.1 GQGeneral
This subglause specifies tools for deseribing preferences of individual users regarding the sensed information.
The follgwing subclauses define an.abstract complex type of SensorAdaptationPreferenceBaseTypg,
which the user preferences on each’individual type of sensed information should inherit.
4.9.2 Sensor adaptation-preference base type
4.9.2.1 | XML representation syntax
<complexTypgesname="SensorAdaptationPreferenceBaseType" abstract="true">
<coppléexContent>
<extension base="dia:UserCharacteristicBaseType">
<attributeGroup ref="cidl:sensorAdaptationPrefBaseAttributes"/>
</extension>
</complexContent>
</complexType>
4.9.2.2 Binary representation syntax
SensorAdaptationPreferenceBaseType { | Number of bits Mnemonic
UserCharacteristicBase UserCharacteristicBaseType
30 © ISO/IEC — All rights reserved
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sensorAdaptationPrefBaseAttributes

sensorAdaptationPrefBaseAttributesType

49.2.3 Semantics

Semantics of the SensorAdaptationPreferenceBaseType type:

Name Definition

JensorAdaptationPrefere SensorAdaptationPreferenceBaseType shall extend

rlceBaseType dia:UserCharacteristicBaseType as defined in ISO/IEC 210P0-7 and
provides a base abstract type for a subset of types defined as part of the
sensor capability metadata types.

JensorAdaptationPrefBas Describes a group of common attributes for, describing the aglaptation

gAttributes preferences on sensed information.

49.2.4 Examples

Hor the examples of SensorAdaptationPreferenceBageType, see the examples of prefergnces on

individual sensor adaptation preference type.

49.3.1 XML representation syntax

4.9.3 Sensor adaptation preference base attributes

Yse="optional"/>

/attributeGerolup>

<reskryiction base="string">
<énumeration value="strict"/>
<enumeration value="scalable"/>
X/restriction>

attributeGroup name="sensorAdaptationPrefBaseAttributes">
<attribute name="sensorIdRef" type="anyURI" use="optional"/>
<attribute name="sensorAddptationMode" type="cidl:sensorAdaptationModeType"

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

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

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

<attribute mame="numOfLevels" type="nonNegativelnteger" use="optional"/

simpleType-'name="sensorAdaptationModeType">

</simpleType>

4.9.3.2 Binary representation syntax

sensorAdaptationPrefBaseAttributesType { Number of bits Mnemonic
sensorldRefFlag 1 bslbf
sensorAdaptationModeFlag 1 bslbf

© ISO/IEC 2016 — All rights reserved
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sensorAdaptationPrefBaseAttributesType { Number of bits Mnemonic
activateFlag 1 bslbf
unitFlag 1 bslbf
maxValueFlag 1 bslbf
minValueFlag 1 bslbf
nymOfLevelsFlag 1 bslbf

=

if(sensorldRefFlag) {

sensorldRef See ISO 10646 UTF-8
}
if(sensorAdaptationModeFlag) {
sensorAdaptationMode sensorAdaptationModeType
}
if(pctivateFlag) {
activate 1 bslbf
}
if(unitFlag) {
unit 8 bslbf
}
if(maxValueFlag) {
maxValue 32 fsbf
}
if(minValueFlag) {

minValue 32 fsbf

}

if(numOfLevelsFlag) {

numOfLevels viuimsbf5

}

sensorAdaptationModeType {

sensorAdaptationMode 2 bslbf
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sensorAdaptationPrefBaseAttributesType { Number of bits Mnemonic

}

4.9.3.3 Semantics

Semantics of the SensorAdaptatinPrefBaseAttributes type:

Name

Definition

n

ensorAdaptationPrefBas
gAttributes

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

gdensorIdRefFlag

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.

ensorAdaptationModeFla

(ORI )]

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

gdctivateFlag

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

c

nitFlag

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.

nfaxValueFlag

This field, cwhich 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.

ninValueFlag

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

rqumOflevelsFlag

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.

densorIdR&f

Refers to the ID of an individual sensor that has generated the specffic sensor
adaptation preferences.

denédorAdaptationMode

Describes the user’s preference on the adaptation method for the sensed
information.

EXAMPLE The value “strict” means the user prefer to transmit sensed
information tothe virtual world exactly as described. Otherwise, the value
“scalable” means to let the virtual world may adjust sensed information with
scaled value according to user’s intention.

activate Describes whether the user allows the sensed information to be used or not. A
value of “true” means the sensed information is allowed to use and “false”
means the sensed information is not allowed to use.

unit

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

© ISO/IEC 2016 — All rights reserved
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Name Definition

maxValue Describes the maximum desirable value of the sensed information according
to the maximum scale defined within the semantics definition of the individual
sensor.

minvValue Describes the minimum desirable value of the sensed information according to
the minimum scale defined within the semantics definition of the individual
sensor.

numOfLgevelsnumOfLevels Describes the desirable number of value levels in between maximum(ahd
minimum value.

sensoridaptationModeTyp Tool for describing the adaptation mode with enumeration set. When' its valpie
e is strict, it means that when the input value is out of range, the outgut
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.

4.9.3.4 | Examples

For the |examples of sensorAdaptationPrefBaseAttributes,See the examples of preferences oh
individual sensor adaptation preference type.

5 Deyice capability description vocabulary

5.1 Gedneral

This Clayise describes syntax and semantics of.the“device capability description vocabulary, which comprise
the following devices:

[

— light| colored light, flash light device,
— healtling, cooling device;

— wind device;

— vibration device;

— sceint device;

— fog Tevice;

— sprayer device;

— color correction device;
— tactile device;

— kinesthetic device;

— rigid body motion device;
— mobile device position;

— bubble device.
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5.2 Schemawrapper conventions

DCDV has been designed in an extensible way and additional device capabilities can be added easily.

The syntax defined in this Clause assumes the following schema wrapper to form a valid XML schema

d

ocument.

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:mpeg/7="urn:mpeg:mpeg7:schema:2004" xmlns:mpegvct="urn:mpeqg:mpeg-v:2016:01-

(0)]

<

= >

Jr=ns MINS  CIadI="Urn Mpeg Mpeg-Vv: 2016 0I-CIDL-NS MINS T acav="Urn  mp&eg Iy
V:2016:01-DCDV-NS" targetNamespace="urn:mpeg:mpeg-v:2016:01-DCDV-NS"
dlementFormDefault="qualified" attributeFormDefault="unqualified"
ersion="ISO/IEC 23005-2" id="MPEG-V-DCDV.xsd">

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

<import namespace="urn:mpeqg:mpeg-v:2016:01-CIDL-NS"
chemalocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MH
 schema files/CIDL.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2016:01-CT-NS"
chemalocation=“http://standards.iso.org/ittf/PublicliyAvailableStandards/MH

schema files/MPEG-V-CT.xsd"/>
= =

eg—

EG-

EG-

EG-

dditionally, the following line should be appended to the resdlting schema document in order to obta
brmed XML document.

n a well-

/schema>

(n

.3 Light capability type
.3.1 General
his subclause specifies syntax-and semantics of lighting capabilities of lighting devices.

.3.2 XML representation syntax

complexTypesname="LightCapabilityType">
<complekContent>
<gxfension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="Color" type="mpegvct:colorType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>

<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="maxIntensity" type="nonNegativelnteger"
use="optional"/>
<attribute name="numOfLightLevels" type="nonNegativeInteger"
use="optional"/>
</extension>
</complexContent>

</complexType>

5.3.3 Binary representation syntax

LightCapabilityType { Number of bits Mnemonic
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ColorFlag 1 bslbf
unitFlag 1 bslbf
maxlIntensityFlag 1 bslbf
numOfLightLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(ColofFlag){
Loop|Color viuimsbf5
for(k=0;k<LoopColor;k++){
Color[k] ColorType
}
}
if(unitFlag){
unit 8 bslbf
}
if(maxintensityFlag){
maxlIptensity 32 uimsbf
}
if(numQfLightLevelsFlag){
numOfLightLevels 16 uimsbf
}
}
5.3.4 Semanties
Semanti¢s’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. 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 attribute shall be
used and “0” means the attribute shall not be used.

36

© ISO/IEC — All rights reserved


https://standardsiso.com/api/?name=6630c18a3e1017eb8cf1e9ede083c325

ISO/IEC 23005-2:

2016(E)

Name Definition
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.
numOfLightLevelsFlag  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.
ynit Specifies the unit of the maxIntensity, if a unit other than the defaplt unit is
used, as a reference to a classification scheme term provided by Unt{TypeCs
defined in ISO/IEC 23005-6:—, A.2.1.
mMaxIntensity Describes the maximum intensity that the lighting deviceean provide| in terms
of LUX.
rumOfLightLevels Describes the number of intensity levels that-the device can pfovide in
between maximum and minimum intensity of light:
IoopColor This field, which is only present in the-binary representation, spegifies the
number of color contained in the description.
dolor Describes the list of colors which-the lighting device can provide as a feference
to a classification scheme termy'er as RGB value. A CS that may be|used for
this purpose is the Colorcsidefined in ISO/IEC 23005-6:—, A.2.2.
EXAMPLE urn:mpegzmpeg-v:01-SI-ColorCS-NS:alice blye would
describe the color Alice blue.
5.3.5 Examples
Tihis example shows the descriptionJof a light capability with the following semantics. The light idéntifier is
“light1”. The maximum intensity of the light is 300 lux. There are 10 light levels between maximum and
minimum intensity. The location of the light is the right side according to the position model desgribed in
ISO/IEC 23005-3:—, Figure 37 The colors that can be displayed by the light are “white”, “red”, “blue”, and
“green” from the classification scheme described in ISO/IEC 23005-6:—, A.2.2.
cidl:SensoryDeéviceCapability xsi:type="dcdv:LightCapabilityType"
jJd="1lightl"sHunit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:1lux"
naxIntensity="300" numOfLightLevels="10" locator="urn:mpeg:mpeg-v:01-SI-
IjocatioACS-NS:right">
<dcdv:Color>
4rn:mpeg:mpeg-v:01-SI-ColorCS-NS:white
x/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>
<dcdv:Color>

urn:mpeg:mpeg-v:01-SI-ColorCS-NS:green color wheel x11 green

</dcdv:Color>

</cidl:SensoryDeviceCapability>
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5.4 Flash capability type

541 G

eneral

This subclause specifies syntax and semantics of flash capabilities of lighting devices.

5.4.2 XML representation syntax

<complexType name="FlashCapabilityType">

<complexContent>

</extension>

</cpmplexContent>
</complexType>

<extension base="dcdv:LightCapabilityType">

<attribute name="maxFrequency" type="positiveInteger" use="optionmga}”/>

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

5.4.3 Binary representation syntax

FlashCapabilityType { Number of bits Mpemonic
maxFrequencyFlag 1 bslbf
numOfFregLevelsFlag 1 bslbf

LightCapability

LightCapabilityType

if(maxFrequencyFlag){
mpxFrequency 8 uimsbf
}
if(numQfFreqlLevelsFlag){
num@fFregLevels 8 uimsbf
}
}
5.4.4 Semantics

Semantics of the FlashCapabilityType type:

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.

38 © ISO/IEC — All rights reserved



https://standardsiso.com/api/?name=6630c18a3e1017eb8cf1e9ede083c325

ISO/IEC 23005-2:

2016(E)

Name Definition

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

shall be

LightCapability Describes a light capability.

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

naxIntensity Describes the maximum intensity that the flash device can_provide in [terms of
LUX.

ynit Specifies the unit of the maxIntensity, if a unit other than the defadlt unit is

used, as a reference to a classification scheme term provided by Unit
defined in ISO/IEC 23005-6:—, A.2.1.

TypeCS

umOfFreglevels Describes the number of frequency |evels that the device can prpvide in
between maximum and minimum frequency.
umOfLightLevels Describes the number of intensity.levels that the device can provide in petween

maximum and minimum intensity of light.

5.4.5 Examples

—

his example shows the description of a flash light capability with the following semantics. The f
dentifier is “flash1”. The maximum frequency of the flash light is 50 times per second. There are

ash light
10 levels

=

axFrequency="50" n@mOfFreqLevels="10"
nit="urn:mpeg:mpeg-=v:01-CI-UnitTypeCS-NS:lux" maxIntensity="300"
umOfLightLevel §="10" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:left"/>

o il e

between maximum and minimum freqdency of the flash light. The location of the flash light is the| left side
gccording to the position model described in ISO/IEC 23005-3:—, Figure 3.
cidl:SensoryDeviceCapability xsi:type="dcdv:FlashCapabilityType" id="flasH1"

(n

.5 Heating-capability type

5.5.1, \General

TL' laeal H + + pu | 4o £ lalids £ |- 4o Al H
S SUULlIdusT SPUTUITITS SYTIAA Adllfud STITTAlitvs Ul Lapgalliitic s ur' Ticdtiiiy Ucvitto.

5.5.2 XML representation syntax

<complexType name="HeatingCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">

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

<attribute name="minIntensity" type="integer" use="optional"/>

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

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

T ISOUNLEC 2010 — All TS reserved
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</extension>
</complexContent>
</complexType>

5.5.3 Binary representation syntax

HeatingCapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
minintensityFlag 1 bslbf
unitFldg 1 bslbf
numOfLevelsFlag 1 bslbf
SenspryDeviceCapabilityBase SensoryDeviceéCapabilityBaseType

if(maxIntensityFlag){

mpxIntensity 16 uimsbf

}

if(minintensityFlag){

minintensity 8 uimsbf
}
if(unitHag){
unit 8 bslbf
}
if(num®fLevelsFlag){
num@fLevels 16 uimsbf
}
}

5.5.4 Semantics

Semantics of the HeatingCapabilityType type:

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 shall be
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Name Definition

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
B n £ 4+l CHTWP-C TP-N2Y P 2o SNt Aol £ 4% . FY I PT 3
PIUQUIIUU UT UTOC AULTVAUIVUTT ALNvuie.,. /A varuc Ul 1 mroediTio Uurne duainvul Sha” be
used and “0” means the attribute shall not be used.

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

nMaxIntensity Describes the highest temperature that the heating’ device can pifovide in
terms of Celsius (or Fahrenheit).

mMinIntensity Describes the lowest temperature that the heating device can provide|in terms
of Celsius (or Fahrenheit).

ynit Specifies the unit of the intensity, as§)a reference to a classification|scheme
term provided by UnitTypecCs defined in ISO/IEC 23005-6:—, A.2.1 (it shall
be a reference to either Celsius or Fahrenheit.) If the unit is not speciffied, the
default unit is Celsius.

numOflLevels Describes the number ©f temperature levels that the device can pfovide in
between maximum and minimum temperature.

5.5.5 Examples

Tlhis example shows the description_of a heating capability with the following semantics. The heating device

identifier is “heater1”. The maximum intensity of the heating device is 40 °C, and the minimum intensity is

20 °C. This specified device ean*support 40 levels in controlling the intensity. This device takes 10 mls to start

and 20 ms to reach the target intensity. The location of the heating device is the left side according to the

position model described\in"ISO/IEC 23005-3:—, Figure 3.

cidl:SensoryDeyiceCapability xsi:type="dcdv:HeatingCapabilityType"

ild="heaterli\zerothOrderDelayTime="10" firstOrderDelayTime="20"

maxIntensify="40" minIntensity="20" numOfLevels="40"

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

A Coolina canahilitv tvunao
e \J \JUVIIII& \JM'JMIJIIII. I.y'.l\:
5.6.1 General

This subclause specifies syntax and semantics of capabilities of cooling devices.

5.6.2 XML representation syntax

<complexType name="CoolingCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="integer" use="optional"/>

© ISO/IEC 2016 — All rights reserved
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<attribute name="minIntensity" type="nonNegativeInteger"
use="optional"/>

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

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

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

5.6.3 Hinary representation syntax

CoolingGapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
minintensityFlag 1 bslbf
unitFldg 1 bslbf
numOfLevelsFlag 1 bslbf
SenspryDeviceCapabilityBase SensaryDeviceCapabilityBaseType

if(maxIntensityFlag){

mpxIntensity 16 simsbf
}
if(minintensityFlag){
minintensity 8 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numPfLevelsFlag){
numQfLevels 16 uimsbf
}
}

5.6.4 Semantics

Semantics of the CoolingCapabilityType type:

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.
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Name Definition

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

nals the
ute shall

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

nals the
ute shall

rfumOfLevelsFlag This field, which i1s only present In the binary representation, sid
presence of the activation attribute. A value of “1” means the atirib
be used and “0” means the attribute shall not be used.

nals the
ute shall

osition model described in ISOMEC 23005-3:—, Figure 3.

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

MinIntensity Describes the highest temperature that the cooling device can pfovide in
terms of Celsius.

ynit Specifies the unit of the intensity, as a reference to a classification| scheme
term provided by UnitTypeCs defingd in ISO/IEC 23005-6:—, [A.2.1 (it
shall be a reference to either Celsius or Fahrenheit.). If the unit is not
specified, the default unit is Celsius.

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

5.6.5 Examples

Tlhis example shows the description of a heating capability with the following semantics. The heating device

identifier is “cooler1”. The maximum_ iptensity of the cooling device is 15 °C, and the minimum infensity is

30 °C. This specified device can support 30 levels in controlling the intensity. This device takes 10 mis to start

and 30 ms to reach the target intensity. The location of the heating device is the right side accordipg to the

f

cidl:SensoryDeviceCapability xsi:type="dcdv:CoolingCapabilityType"
d="coolerl" zerethOrderDelayTime="10" firstOrderDelayTime="30"
axIntensity="A8" minIntensity="30" numOfLevels="30"
llocator="urngmpeg :mpeg-v:01-SI-LocationCS-NS:right" />

Sl

(n

.7 \Wind capability type

7¥ General

This subclause specifies syntax and semantics of capabilities of wind generating devices.

5.7.2 XML representation syntax

<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="nonNegativeInteger"

© ISO/IEC 2016 — All rights reserved
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use="optional"/>
</extension>

</complexContent>
</complexType>

5.7.3 Binary representation syntax

WindCapabilityType { Number of bits Mnemonic
maxWindSpeedFlag 1 bslbf
unitFldg 1 bslbf
numOfLevelsFlag 1 bslbf

SenspryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxWindSpeedFlag){
mpxWindSpeed 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(num@fLevelsFlag){
num®fLevels 16 uimsbf
}

}

5.7.4 Yemantics

Semanti¢s of the'WindCapabilityType type:

Name Definition

WindCapabilityType Tool for describing a wind capability.

maxWindSpeedFlag 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 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”

44
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Name Definition

means the attribute shall not be used.

maxWindSpeed Describes the maximum wind speed that the fan can provide in terms of metre 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 classification
scheme term provided by UnitTypeCS defined in ISO/IEC 23005-6:—, A.R.1.

rumOfLevels Describes the number of wind speed levels that the device can pravide in [between
maximum and minimum speed.

5.7.5 Examples

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

identifier is “fan01”. The maximum wind speed of the wind device (possibly a fan) is 30 m/s. This [specified

device can support 5 levels in controlling the wind speed. This deviceitakes 10 ms to start and 10 mg to reach

tihe target intensity. The location of the heating device is the center according to the position model described

i ISO/IEC 23005-3:—, Figure 3.

H =2

cidl:SensoryDeviceCapability xsi:type="dcdwsiWindCapabilityType"
d="fan01l" zerothOrderDelayTime="10" firstOrderDelayTime="10"
axWindSpeed="30" numOfLevels="5" locator="urn:mpeg:mpeg-v:01-SI-
ocationCS-NS:center"/>

(n

.8 Vibration capability type

8.1 General

his subclause specifies syntax-and semantics of capabilities of vibration generating devices.

.8.2 XML representation syntax

complexTypeshame="VibrationCapabilityType">
<complekGentent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="nonNegativeInteger"
use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>

<attribute name="numOflevels" tvpe="nonNegativeInteger"

use="optional"/>
</extension>
</complexContent>

</complexType>

5.8.3 Binary representation syntax

VibrationCapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf

© ISO/IEC 2016 — All rights reserved
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unitFlag

1 bslbf

numOfLevelsFlag

1 bslbf

SensoryDeviceCapabilityBase

SensoryDeviceCapabilityBaseType

if(maxIntensityFlag){

maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(num@fLevelsFlag){
num@fLevels 16 uimsbf

5.8.4 SYemantics

Semanti

s of the VibrationCapabilityType type:

Name

Definition

VibratilonCapabilityType

Tooal for describing a vibration capability.

maxIntg¢nsityFlag

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

DD

unitFlag

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

W\

numOfLevedstlag

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

DD

[ T ! (WiTat) il bsaila .t [ T] P !
Sliall U UsSTU allu U Tricalis uic atuioutc siiall 11Ul UD€ UsSTU.

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
ISO/IEC 23005-6:—, A.2.1.

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

This example 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 ms to start and 10 ms to reach the target
intensity. The location of the heating device is the center side according to the position model described in
ISO/IEC 23005-3:—, Figure 3.

<cidl:SensoryDeviceCapability xsi:type="dcdv:VibrationCapabilityType"
inl—"w-ihﬂﬂ‘l" ZzarothOrdarD 'I:y"l"-im ="rQv 1ot 0rdarDal :}’T";m =rnri1qQw
nMaxIntensity="600" numOflLevels="4" locator="urn:mpeqg:mpeg-v:01-SI-
IJocationCS-NS:center"/>

(n

.9 Scent capability type

5.9.1 General

This subclause specifies syntax and semantics of capabilities of scent generating devices.

5.9.2 XML representation syntax

complexType name="ScentCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="Scent" type="mpeg7:termReferenceType" minOccurg="0"
maxOccurs="unbound&d" />
</sequence>
<attribute name="maxIntensity" type="nonNegativeInteger"
use="optional/>
<attribute name=unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativeInteger"
use="gptional" />
</extension>
</complexContentt
/complexType>

5.9.3 Binary\representation syntax

ScentCapabilityType { Number of bits Mnemonic

ScentFlag 1 bslbf

maxIntensityFlag 1 bslbf

unitFlag 1 bslbf

numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(ScentFlag){
LoopScent vluimsbf5

© ISO/IEC 2016 — All rights reserved
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for(k=0;k<LoopScent;k++){
Scent[K] 9 bisbf
}
}
if(maxIntensityFlag){
mpxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numQfLevelsFlag){
numOQfLevels 16 uirgsbr
}
}

5.9.4 Yemantics

Semanti¢s of the ScentCapabilityType type:

Name

Definition

ScentCapabilityType

Toolfar-describing a scent capability.

ScentFlag

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

O

maxInte¢nsityElag

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

DD

unitFlag This Tield; 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.

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 can provide. The type of the scent
shall be described using the mpeg7:termReferenceType defined in
ISO/IEC 15938-5:2003, 7.6. A CS that may be used for this purpose is the
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Name Definition

ScentCs defined in ISO/IEC 23005-6:—, A.2.4.

maxIntensity Describes the maximum intensity that the perfumer 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 ISO/IEC 23005-6:—, A.2.1.

T: 1T ICfCI CIILT tU ‘L.: 1T daabiﬁ\,at;un bb: ICITIT D: |a“ bC UIUI 1T UJ |ng the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.
rumOfLevels Describes the number of intensity levels of the scent that the deviece can provide
in between zero and maximum intensity.
5.9.5 Examples
This example shows the description of a scent device capability with-the following semantics. The scent
device identifier is “scent01”. The maximum intensity of the scent amount is 5 ml/h with two levels of control.
As this device takes 0 ms to start and 0 ms to reach the target intensity, it is not specified expli¢itly. The
location of the scent device is the center side according to the position model described in ISO/IEL 23005-
3. —, Figure 3. The type of scent is rose according to the ScentCS specified in ISO/IEC 23005-6:—, Al2.4.

cidl:SensoryDeviceCapability xsi:type="dcdv:ScentCapabilityType"
d="scent0l" maxIntensity="5" numOflevels="2" locator="urn:mpeg:mpeg-v:01-
I-LocationCS-NS:center">

<dcdv:Scent>urn:mpeg:mpeg-v:01-SI=ScentCS-NS:rose</dcdv:Scent>
/cidl:SensoryDeviceCapability>

o B-

(n

.10 Fog capability type
5.10.1 General
This subclause specifies-syntax and semantics of capabilities of fog generating devices.

§.10.2 XML repreSentation syntax

complexType name="FogCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<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>

5.10.3 Binary representation syntax

FogCapabilityType { Number of bits Mnemonic
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FogCapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf

SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(maxIntensityFlag){
mpxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(num@fLevelsFlag){
num@fLevels 16 uimsbf
}
}

5.10.4 Semantics

Semanti¢s of the FogCapabilityType type:

Name

Definition

FogCapabilityType

Tool for describing a fog capability.

maxIntg¢nsityFlag

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

1]

unitFlag

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

of the activation attribute. A value of “1” means the attribute shall be used and “(
means the attribute shall not he 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 fog device 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 UnitTypeCsS defined in ISO/IEC 23005-6:(—, A.2.1.
The reference to the classification scheme shall be done wusing the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.
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Name Definition

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

5.10.5 Examples

This example shows the description of a fog device capability with the following semantics. The fog device

Idcnt:f:cr :3 “fcgdldl”. Thao mavioa mitancih of tha fon amaaint | 100l aanth fia lavalc of n rol ThIS

Fre—redmum—intensity—etthefog—ameuntis—100-mith—withFivetevels—et—con
device takes 30 ms to start and 100 ms to reach the target intensity. The location of the scent device is the
back side according to the position model described in ISO/IEC 23005-3:—, Figure 3.

cidl:SensoryDeviceCapability xsi:type="dcdv:FogCapabilityType" id="fogll"
derothOrderDelayTime="30" firstOrderDelayTime="100" maxIntensity="1T00"
umOfLevels="5" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:back" />

Sl

(N

.11 Sprayer capability type

5.11.1 General

—

his subclause specifies syntax and semantics of capabilities of spraying devices.

5.11.2 XML representation syntax

complexType name="SprayerCapabilityType">
<complexContent>
<extension base="cidl:SensonybDeviceCapabilityBaseType">
<attribute name="sprayingType" type="mpeg7:termReferenceType"/>
<attribute name="maxintensity" type="nonNegativeInteger"
use="optional"/X
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativelnteger"
use="optienal"/>
</extension>
</complexContent>
/complexType>

5.11.3 Binary.representation syntax

SprayerCapabilityType { Number of bits Mnemonic
SprayingFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(sprayingFlag) {
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SprayerCapabilityType { Number of bits Mnemonic
spraying 8 blsbf
}
if(maxintensityFlag){
maxIntensity 16 uimsbf
}
if(unitHag){
unit 8 bslbf
}
if(num®fLevelsFlag){
num@fLevels 16 uimsbf
}
}

5.11.4 Semantics

Semanti¢s of the SprayerCapabilityType type:

Name

Definition

SprayerCapabilityType

Tool for describing a water sprayer capability.

sprayinpgFlag

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

D~

maxInte¢nsityFlag

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

W UJ

unitFlag

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

A

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.

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 ISO/IEC 15938-5:2003, 7.6.
A CS that may be used for this purpose is the SprayingTypeCS
defined in ISO/IEC 23005-6, A.2.7.
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maxIntensity

Describes the maximum intensity that the water sprayer 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 ISO/IEC 23005-6:—, A.2.1. The reference to the
classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.

nNumOfLevels

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

6]

.11.5 Examples

Q0 QO -

evice is the midway side according to

his example shows the description of a sprayer device capability with the fellowing semantics. The sprayer
evice identifier is “spryr00”. The maximum intensity of the spraying amountvis 10 ml/h with three |levels of
ontrol. This device takes 5 ms to start and 5 ms to reach the target intensity. The location of thg sprayer

the position model described in1SQ/IEC 23005-3:—, Figure 3.

o I \N I

cidl:SensoryDeviceCapability xsi:type="dcdv:SprayerCapabilityType"
d="spryr00" sprayingType="urn:mpeg:mpeg-v:01~8§%~SprayingTypeCS-NS:water"
erothOrderDelayTime="5" firstOrderDelayTime="5" maxIntensity="10"
umOfLevels="3" locator="urn:

mpeg:mpeg-v:0dISI-LocationCS-NS:midway" />

(n

5.12.1 General

—

5.12.2 XML representation,syntax

.12 Color correction capability type

his subclause specifies syntax and semantics of capabilities of color correction enabled devices.

<complexContermnt>

</exfension>
</complexContent>
/complexType>

complexType name&"ColorCorrectionCapabilityType">

<extens@on base="cidl:SensoryDeviceCapabilityBaseType">
<atPribute name="flag" type="boolean" use="optional" default="false"/>

5.12.3 Binary representation syntax

ColorCorrectionCapabilityType {

Number of bits Mnemonic

flagFlag

1 bslbf

SensoryDeviceCapabilityBase

SensoryDeviceCapabilityBaseType

if(flagFlag) {

flag

1 bslbf
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5.12.4 Semantics

Semantics of the ColorCorrectionCapabilityType type:

Name Definition
ColorC¢rrectionCapabilityType Tool for describing if the given device has a colorcorfectiop
capability.
flagFlag This field, which is only present in the binary representation, signalg
the presence of the activation attribute. A value of “1” means the
attribute shall be used and “0” means thelattribute shall not be
used.
flag Describes the existence of the colorcorrection capability of the
given device in terms of “true” and “false”.
5.12.5 Hxamples
This example shows the description of a color correction capability with the following semantics. Since the flag
is “true”, the device “tv1” is equipped with a capability of calor correction.
<cidl:$ensoryDeviceCapability xsd :type="dcdv:ColorCorrectionCapabilityTypel"
flag="f{rue" id="tv1"/>
5.13 Taftile capability type
5.13.1 General
This subglause specifies syntax and semantics of capabilities of tactile devices.
5.13.2 XML representation syntax
<complé¢xTypesname="TactileCapabilityType">
<complexContent>
<ektension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="intensityUnit" type="mpegvct:unitType"
use="optional"/>
<attribute name="maxValue" type="nonNegativelnteger" use="optional"/>
<attribute name="minValue" type="nonNegativelnteger" use="optional"/>
<attribute name="arraysizeX" type="nonNegativelnteger"/>
<attribute name="arraysizeY" type="nonNegativelnteger"/>
<attribute name="gapX" type="float" use="optional"/>
<attribute name="gapY" type="float" use="optional"/>
<attribute name="gapUnit" type="mpegvct:unitType" use="optional"/>
<attribute name="maxUpdateRate" type="nonNegativeInteger"
use="optional"/>
<attribute name="updateRateUnit" type="mpegvct:unitType"
use="optional"/>
<attribute name="actuatorType" type="mpeg7:termReferenceType"
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use="optional"/>

<attribute name="numOfLevels" type="nonNegativelnteger"

use="optional"/>
</extension>
</complexContent>
</complexType>

5.13.3 Binary representation syntax

TlactileCapabilityType { Number of bits Mnemonic
intensityUnitFlag 1 bslbf
maxValueFlag 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

SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(intensityUnitFlag) {
intensityUnit 8 bslbf
¥
if(maxValueFlag){
maxValue 16 uimsbf
}
if(minValueFlag){
minValue 16 uimsbf
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TactileCapabilityType { Number of bits Mnemonic
if(arraysizeXFlag){
if(extendArraySizeFlag){
arraysizeX 16 uimsbf
}
else|{
arraysizeX 8 uimsbf
}
}
if(arrgysizeYFlag){
if(gxtendArraySizeFlag){
drraysizeY 16 uiRgsbr
}
elsel{
drraysizeY 8 uimsbf
}
}
if(gapgXFlag){
9dpX 32 fsbf
}
if(gadYFlag){
gdpY 32 fsbf
}
if(gapUnitHag)f
gapUnit 8 bslbf
}
if(maxUpdateRateFlag){
maxUpdateRate 16 uimsbf
}
if(updateRateUnitFlag){
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TactileCapabilityType { Number of bits Mnemonic
updateRateUnit 8 bslbf
}
if(actuatorTypeFlag){
actuatorType 3 blsbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
}

H.13.4 Semantics

N

emantics of the TactileCapabilityType:

Name

Definition

TactileCapabilityType

Tool for describing*a tactile device capability.

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

intensityUnitFlag This field, c(which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute shall
be usédand “0” means the attribute shall not be used.

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

ute shall

ninValueFlag

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

nals the
ute shall

drraysizeXflag

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

nals the
ute shall

rY¥aszo ] oo
p =

Thl[‘ 'Flnlrl \I\Ihlr‘l"\ |c nnl\l nresent |n Hﬂn hlngv‘\l rnnrncqnfnhnn ol
Hy—p+ Sy epreSentat St

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

nals the
ute shall

gapXFlag

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

nals the
ute shall

gapYFlag

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

nals the
ute shall
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Name Definition

gapUnitFlag 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.

maxUpdateRateFlag 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.

updateRateUnitFlag

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

A1%

actuaterTypeFlag

This field, which is only present in the binary representation;_signals th
presence of the activation attribute. A value of “1” means the attribute sha
be used and “0” means the attribute shall not be used.

A%

numOfle¢velsFlag

This field, which is only present in the binary représentation, signals th
presence of the activation attribute. A value of /1% '\means the attribute sha
be used and “0” means the attribute shall not bé-used.

U

extendArraySizeFlag

11°

This field, which is only present in the binary representation, signals th
presence of the activation attribute. A~value of “1” means the attribute sha
be used and “0” means the attributesshall not be used.

intens]tyUnit

Specifies the unit of the intensity.for maxValue and minValue, as a referenc
to a classification scheme-térm provided by UnitTypeCs defined i
ISO/IEC 23005-6:—, A.2, 1+ There is no default unit specified as th
intensityUnit mayvary depending on the type of the actuator used fq
the tactile device. Fonexample, when an electrotactile device is selected th
unit can be mA. E0n a pneumatic tactile device, the unit may be either psi g
Pa; for a vibrotactile device, the unit may be hz (frequency), or mn
(amplitude);«for a thermal display, the unit may be either Celsius o
Fahrenheit,

= = = 0 —= 0 oD (D

maxValfe Deseribes the maximum intensity that a tactile device can drive in the unijt
specified by the intensityUnit attribute.
minValye Describes the minimum intensity that a tactile device can drive in the unjt

specified by the intensityUnit attribute.

arraysjzeX

Describes a number of actuators in X (horizontal) direction since a tactil
device is formed as m-by-n array types. (integer).

11%

arrayslzeX

Describes a number of actuators in Y (vertical) direction since a tactile devic
is formed as m-by-n array types. (integer).

1%

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).

gapUnit

Specifies the unit of the description of gapx and gapY attributes as a
reference to a classification scheme term provided by UnitTypeCs defined
in ISO/IEC 23005-6:—, A.2.1, if any unit other than the default unit of mm is
used. The reference to the classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.
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Name Definition
maxUpdateRate Describes a maximum update rate that a tactile device can drive.
updateRateUnit Specifies the unit of the description of maxUpdateRate as a reference to a

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

dctuatorType Describes a type of tactile device (e.g. vibrating motor, electrotactilg

TactileDisplayCs defined in ISO/IEC 23005-6:+A.2.11.

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:termReferenceTlypé defined in
ISO/IEC 15938-5:2003, 7.6. A CS that may be used for-this purpose is the

umOfLevels Describes the number of intensity levels that a tactile device can drive.

6]

.13.5 Examples

mong several tactile devices, a thermal device with 10-by-4 array is selected. In the array, each

QOO >Q —

—

emperature presented can be updated up to 10 tines per second.

he following is an example of the TactileCapabilityType to indicate that the specified device can
isplay tactile information. This example shows the description of tactile device capabilities and its features.

thermal

lement locates with a 5 mm gap and maximum temperature the thermal display can generate |s 34° in
elsius and the minimum is 16°. Each thermal element drives 8 different levels and the temperafure new

cidl:SensoryDeviceCapability xs@)stype="dcdv:TactileCapabilityType"
intensityUnit="urn:mpeg:mpeg-vL01-CI-UnitTypeCS-NS:celsius" maxValue="34"
minValue="16" arraysizeX="1Q¥ arraysize¥Y="4" gapX="5" gapY="5"
maxUpdateRate="10" actuatorType="urn:mpeg:mpeg-v:01-CI-TactileDisplayCS—
NS:thermal" numOfLevels="8"/>

(n

.14 Kinesthetic capability type

H.14.1 General

This subclause specifies syntax and semantics of capabilities of kinesthetic devices.

5.142 XML representation syntax

<complexType name="KinestheticCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>

<element name="MaximumForce" type="mpegvct:Float3DVectorType"/>

<element name="MaximumTorque" type="mpegvct:Float3DVectorType"
minOccurs="0"/>

<element name="MaximumStiffness" type="mpegvct:Float3DVectorType"

minOccurs="0"/>
<element name="DOF" type="dcdv:DOFType"/>
<element name="WorkSpace" type="dcdv:WorkSpaceType"/>
</sequence>

<attribute name="forceUnit" type="mpegvct:unitType" use="optional"/>
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<attribute name="torqueUnit" type="mpegvct:unitType" use="optional"/>
<attribute name="stiffnessUnit" type="mpegvct:unitType"
use="optional"/>
<attribute name="numOfForcelevels" type="nonNegativeInteger"
use="optional"/>
<attribute name="numOfTorquelevels" type="nonNegativeInteger"
use="optional"/>
<attribute name="numOfStiffnessLevels" type="nonNegativeInteger"
use="optional"/>

extension

</cpmplexContent>
</complexType>
<complg¢xType name="DOFType">
<sefjuence>
<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"/>
<element name="Rz" type="boolean"/>
</spquence>
</complexType>
<complexType name="WorkSpaceType">
<sefjuence>
<element name="Width" type="float"/>
<element name="Height" type="float"/>
<element name="Depth" type="float"/>
<element name="RotationX" type="float\"/>
<element name="RotationY" type="fléat"/>
<element name="Rotationz" type="float"/>
</spquence>
</complexType>
5.14.3 Binary representation syntax
KinestheticCapabilityType { Number of bits Mnemonic
MaximbmTorqueFlag 1 bslbf
MaximumStiffnessklag 1 bslbf
forceUnitFlag 1 bslbf
torquelUnitFlag 1 bslbf
stiffnessUnitFlag 1 bslbf
numOfForcelLevelsFlag 1 bslbf
numOfTorquelLevelsFlag 1 bslbf
numOfStiffnessLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
MaximumForce Float3DVectorType
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KinestheticCapabilityType { Number of bits Mnemonic
if(MaximumTorqueFlag){
MaximumTorque Float3DVectorType
}
if(MaximumStiffnessFlag){
MaximumStiffness Float3DVectorType
}
DOF DOFType
Workspace WorkspaceType
if(forceUnitFlag) {
forceUnit 8 bslbf
}
if(forqueUnitFlag) {
torqueUnit 8 bslbf
}
if(stiffnessUnitFlag) {
stiffnessUnit 8 bslbf
}
if(numOfForceLevelsFlag) {
numOfForcelLeyels 16 uimsbf
}
if(numOfTorquelLevelsFlag) {
numOfTorquelevels 16 uimsbf
}
if(numOfStiffnessLevelsFlag) {
numOfStiffnessLevels 16 uimsbf
}
}
Float3DVectorType {
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KinestheticCapabilityType { Number of bits Mnemonic
X 32 fsbf
Y 32 fsbf
Z 32 fsbf
}
DOFType {
Tx 1 bslbf
Ty 1 bslbf
Tz 1 bslbf
Rx 1 bslbf
Ry 1 bslbf
Rz 1 bslbf
}
WorkspdceType{
Width 32 fsbf
Height 32 fsbf
Depth 32 fsbf
RotagjonX 32 fsbf
RotatjonY 32 fsbf
RotationZ 32 fsbf
}
5.14.4 Yemantics
SemantiCsOf tie RKimestheticCapapi 1ty Type
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

62
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Name

Definition

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

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.

torquelUnitFlag

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.

gtiffnessUnitFlag

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

rqumOfForcelevelsFlag

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 notbe-tused.

o]

umOfTorquelevelsFlag

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

umOfStiffnessLevelsFla

o]

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

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

MaximumForce Describes the maximum force that the device can provide stably for each
axis. (N).

MaximumTorque Describes theymaximum torque referring maximum rotational force|that the

device can'generate stably for each axis. (N-mm).

MaximumStiffness

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

JoF

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

WorkSpace

Describes the workspace of the device. [e.g. width x height x depth (mm),
three angles (degree)].

florceUnit

Specifies the unit of the description of maximumForce attribufe as a
reference to a classification scheme term provided by UnitTypeCsS| defined
in ISO/IEC 23005-6:—, A.2.1, if any unit other than N (Newton) is used. 1 N
refers to 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 ISO/IEC 15938-5:2003, 7.p.

torquelUnit

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

stiffnessUnit

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

LK

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

Semanti¢s of the DOFType:

Name Definition

DOFType Defines a degree of freedom that shows a.kinesthetic device providep
several single (independent) movements.

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

Ty A Boolean values whether a“Kinesthetic device allows y directional
independent translation or not.

Tz A Boolean values whethér a kinesthetic device allows z directiondl
independent translation’er not.

Rx A Boolean values' whether a kinesthetic device allows x directional
independent rotation or not.

Ry A Boolean” values whether a kinesthetic device allows vy directiondl
independént rotation or not.

Rz A_Boolean values whether a kinesthetic device allows z directional

independent rotation or not.

Semanti¢s of the wotkspaceType:

Name

Definition

WorkSpaceType

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 (millimetre) and three rotational values (roll, pitch,
and yaw) in degree are defined.

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

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

Depth Defines a maximum range in the unit of mm (millimetre) 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, ©
(pitch).

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

Rotationz Defines a maximum range that a kinesthetic device can rotate in z-axis, ¢
frol-

5.14.5 Examples

he following is an example of the KinestheticCapabilityType to indicate thatthe specified kinesthetic
evice can display. This example shows the description of kinesthetic devicecapabilities. Thjs 3DOF
inesthetic device can support maximum force, F (3.3 N, 2.1 N, 2.7 N) and maximum stiffness, K (1.45 N/mm,
.5 N/mm, 1.07 N/mm) and its workspace is 180 mm (width), 130 mm (height),’and 80 mm (depth).

N N QO —

cidl:SensoryDeviceCapability xsi:type="dcdv:KinestheticCapabilityType"
orceUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:Newton"
orquelUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS+Nmm"
tiffnessUnit="urn:mpeg:mpeg-v:01-CI-UnitTypel$<NS: Npmm"
umOfForceLevels="100" numOfTorquelevels="100"" numOfStiffnessLevels="100">
<dcdv:MaximumForce>
<mpegvct:X>3.3</mpegvct : X>
<mpegvct:Y>2.1</mpegvct:Y>
<mpegvct:Z>2.7</mpegvct:Z>
</dcdv:MaximumForce>
<dcdv:MaximumTorque>
<mpegvct:X>1.0</mpegvct ; XS
<mpegvct:Y>1.0</mpegvctiY>
<mpegvct:z>-1.0</mpggwct: Z>
</dcdv:MaximumTorque>
<dcdv:MaximumStiffness>
<mpegvct:X>1.0&/mpegvct : X>
<mpegvct:Y>1 \0X/mpegvct:Y>
<mpegvct:Z%-1".0</mpegvct:Z>
</dcdv:MaximumStiffness>
<dcdv : DOE>
<dcdwm:Px>true</dcdv:Tx>
<ddgwv: Ty>true</dcdv:Ty>
<dgdv:Tz>true</dcdv:Tz>
<dcdv:Rx>false</dcdv:Rx>
<dcdv:Ry>false</dcdv:Ry>
<dcdv:Rz>false</dcdv:Rz>
</dcdv:DOF>
<dcdv:WorkSpace>
<dcdv:Width>180</dcdv:Width>
<dcdv:Height>130</dcdv:Height>
<dcdv:Depth>80</dcdv:Depth>
<dcdv:RotationX>0</dcdv:RotationX>
<dcdv:RotationY>0</dcdv:RotationY>
<dcdv:RotationZ>0</dcdv:Rotationz>
</dcdv:WorkSpace>
</cidl:SensoryDeviceCapability>

S W ocf b
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5.15 RigidBodyMotion capability type

5.15.1 General

This subclause specifies syntax and semantics of capabilities of motion generating devices.

5.15.2 XML representation syntax

<complexType name="RigidBodyMotionCapabilityType'">

<co

</c
</comp]

<complsg
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
<at
</comp]

<complg
<at

mplexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="MoveTowardCapability"
type="dcdv:MoveTowardCapabilityType" minOccurs="0"/>
<element name="InclineCapability" type="dcdv:InclineCapakilityType"
minOccurs="0"/>
</sequence>
</extension>
bmplexContent>
lexType>
bxType name="MoveTowardCapabilityType">

Lribute name="maxXDistance" type="float" use="oggional"/>

Lribute name="maxYDistance" type="float" use=Yoptional"/>

Lribute name="maxZDistance" type="float" use=Toptional"/>

tribute name="distanceUnit" type="mpegvctsunitType" use="optional"/>
Lribute name="maxXSpeed" type="float" use="optional"/>

Lribute name="maxYSpeed" type="float" uMse="optional"/>

Lribute name="maxZSpeed" type="float!\ use="optional"/>

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

Lribute name="maxXAccel" type="fleat" use="optional"/>

Lribute name="maxYAccel" type=%float" use="optional"/>

tribute name="maxZAccel" type='float" use="optional"/>

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

Lribute name="xDistancelLewels" type="nonNegativelnteger" use="optional"/>
Lribute name="yDistancelevels" type="nonNegativeInteger" use="optional"/>
Lribute name="zDistapmcelevels" type="nonNegativeInteger" use="optional"/>
tribute name="xSpeddlLévels" type="nonNegativelnteger" use="optional"/>
Lribute name="ySpeedLevels" type="nonNegativelnteger" use="optional"/>
Lribute name="zGp&edLevels" type="nonNegativeInteger" use="optional"/>
tribute name=""xAccellevels" type="nonNegativelInteger" use="optional"/>
Lribute namé=!"yAccellevels" type="nonNegativelInteger" use="optional"/>
Lribute name="zAccellevels" type="nonNegativelInteger" use="optional"/>
lexType>

bxType  name="InclineCapabilityType">
L fibute name="maxPitchAngle" type="mpegvct:InclineAngleType"

use:"OPtiuual"
<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"/>
<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="pitchAnglelevels" type="nonNegativelInteger" use="optional"/>
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<attribute name="yawAnglelLevels" type="nonNegativelnteger" use="optional"/>
<attribute name="rollAnglelLevels" type="nonNegativeInteger" use="optional"/>
<attribute name="pitchSpeedLevels" type="nonNegativeInteger" use="optional"/>
<attribute name="yawSpeedLevels" type="nonNegativeInteger" use="optional"/>
<attribute name="rollSpeedLevels" type="nonNegativeInteger" use="optional"/>
<attribute name="pitchAccellevels" type="nonNegativeInteger" use="optional"/>
<attribute name="yawAccelLevels" type="nonNegativeInteger" use="optional"/>
<attribute name="rollAccelLevels" type="nonNegativeInteger" use="optional"/>

</complexType>
5.15.3 Binary representation syntax
RigidBodyMotionCapability Type { Number of bits Mnemonic
MoveTowardCapabilityFlag 1 bslbf
InclineCapabilityFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(MoveTowardCapabilityFlag){
MoveTowardCapability MoveTowardCapabilityType
}
if(InclineCapabilityFlag){
InclineCapability InclineCapability Type
}
}
NloveTowardCapabilityType £
maxXDistanceFlag 1 bslbf
maxYDistanceFlag 1 bslbf
maxZDistanceFlag 1 bslbf
distanceUnitFlag 1 bslbf
maxXSpeedFlag 1 bslbf
maxYSpeedFlag 1 bslbf
maxZSpeedFlag 1 bslbf
speedUnitFlag 1 bslbf
maxXAccelFlag 1 bslbf
maxYAccelFlag 1 bslbf
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
maxZAccelFlag 1 bslbf
accelUnitFlag 1 bslbf
xDistancelLevelsFlag 1 bslbf
yDistancelLevelsFlag 1 bslbf
zDistancelLevelsFlag 1 bslbf
xSpegedLevelsFlag 1 bslbf
ySpeedLevelsFlag 1 bslbf
zSpegedLevelsFlag 1 bslbf
xAccelLevelsFlag 1 bslbf
yAccelLevelsFlag 1 bslbf
zAccglLevelsFlag 1 bslbf

if(maxXDistanceFlag){

mpxXDistance 32 fsbf
}
if(maxYDistanceFlag){

mpxYDistance 32 fsbf
}
if(maxZDistanceFlag){

mpxZDistance 32 fsbf
}
if(distapceUnitFlag){

distanceWnit 8 bslbf
}
if(maxXSpeedFlag){

maxXSpeed 32 fsbf
}
if(maxY SpeedFlag){

maxY Speed 32 fsbf
}
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RigidBodyMotionCapability Type { Number of bits Mnemonic
if(maxZSpeedFlag){
maxZSpeed 32 fsbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
if(maxXAccelFlag){
maxXAccel 32 fsbf
}
if(maxYAccelFlag){
maxYAccel 32 fsbf
}
if(maxZAccelFlag){
maxZAccel 32 fsbf
}
if(accelUnitFlag){
accelUnit 8 bslbf
}
if(xDistancelLevelsFlag){
xDistancelevels 16 uimspf
}
if(yDistancelevelsFlag){
ybistareekevels 6 uiFRshE
}
if(zDistanceLevelsFlag){
zDistancelLevels 16 uimspf
}
if(xSpeedLevelsFlag){
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
xSpeedLevels 16 uimsbf
}
if(ySpeedLevelsFlag){
ySpeedLevels 16 uimsbf
}
if(zSpeedLevelsFlag){
z3peedLevels 16 uimsbf
}
if(xAccElLevelsFlag){
xAccelLevels 16 uimsbf
}
if(yAccelLevelsFlag){
yAccelLevels 16 uimsbf
}
if(zAccelLevelsFlag){
zAccelLevels 16 uimsbf
}
}
InclineCapabilityType {
maxRitchAngleFlag 1 bslbf
maxYawAngleFlag 1 bslbf
maxRollAngleFlag 1 bslbf
maxPiechSpeedHag 1 bslbf
maxYawSpeedFlag 1 bslbf
maxRollSpeedFlag 1 bslbf
speedUnitFlag 1 bslbf
maxPitchAccelFlag 1 bslbf
maxYawAccelFlag 1 bslbf
maxRollAccelFlag 1 bslbf
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
accelUnitFlag 1 bslbf
pitchAngleLevelsFlag 1 bslbf
yawAngleLevelsFlag 1 bslbf
rollAngleLevelsFlag 1 bslbf
pitchSpeedLevelsFlag 1 bslbf
yawSpeedLevelsFlag 1 bslbf
roliISpeedLevelsFlag 1 bslbf
pitchAccelLevelsFlag 1 bslbf
yawAccellLevelsFlag 1 bslbf
rollAccelLevelsFlag 1 bslbf

if(maxPitchAngleFlag){
maxPitchAngle InclineAngleType
}
if(maxYawAngleFlag){
maxYawAngle InclineAngleType
}
if(maxRollAngleFlag){
maxRollAngle InclineAngleType
}
if(maxPitchSpeedFlag){
maxRitchSpeed 32 fsbf
}
HmacYawSpeedHag)f
maxYawSpeed 32 fsbf
}
if(maxRollSpeedFlag){
maxRollSpeed 32 fsbf
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
if(speedUnitFlag){
speedUnit 8 bslbf
}
if(maxPitchAccelFlagy{
mpxPitchAccel 32 fsbf
}
if(maxYawAccelFlag){
mpxYawAccel 32 fsbf
}
if(maxRollAccelFlag){
mpxRollAccel 32 fshf
}
if(acce|UnitFlag){
agcelUnit 8 bslbf
}
if(pitchAngleLevelsFlag){
pitchAngleLevels 16 uimsbf
}
if(yawAngleLevelsFlag){
yawAngleLevels 16 uimsbf
}
if(rollAngleLevelsFlag){
roftAnglelevels 16 bimsbt
}
if(pitchSpeedLevelsFlag){
pitchSpeedLevels 16 uimsbf
}
if(yawSpeedLevelsFlagy{
yawSpeedLevels 16 uimsbf
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RigidBodyMotionCapability Type { Number of bits Mnemonic
}
if(rollSpeedLevelsFlag){
rollISpeedLevels 16 uimsbf
}
if(pitchAccelLevelsFlag){
pitchAccelLevels 16 uimsbf
}
if(yawAccelLevelsFlag){
yawAccelLevels 16 uimshf
}
if(rollAccelLevelsFlag){
rollAccelLevels 16 uimsbf
}
}

H.15.4 Semantics

N

emantics of the RigidBodyMotibnCapabilityType type:

Name

Definition

T

igidBodyMotionCapabilityType

Tool for describing the capability of rigid body motion effec

[

MoveTowardCapabidityFlag

This field, which is only present in the binary repres
signals the presence of the activation attribute. A vall
means the attribute shall be used and “0” means the attrib
not be used.

entation,
e of “1”
ute shall

InclineCapabilityFlag

This field, which is only present in the binary repreg
signals the presence of the activation attribute. A vall

entation,
e of “1”

meaance-th attril it ool Iha e ad oA €AY s o o
TTTCAlTo 1T ANTUULL oAl YO UoTU TUriu U 1T1hieaiio i atuiv

not be used.

Hribute shall

MoveTowardCapability

Describes the capability for move toward motion effect.

InclineCapability

Describes the capability for Incline motion effect.

Semantics of the MoveTowardCapabilityType type:

Name Definition
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Name

Definition

MoveTowardCapability
Type

Tool for describing a capability on move toward motion effect.

maxXDistanceFlag

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

maxYDigtancellag

This—field—which—is—onlypresentinthebinaryrepresentation—sighals—the
presence of the maxYDistance attribute. A value of “1” means the attribut
shall be used and “0” means the attribute shall not be used.

[

maxZDigtanceFlag

This field, which is only present in the binary representation, signals th
presence of the maxzDistance attribute. A value of “1” means-the attribut
shall be used and “0” means the attribute shall not be used:

O W

distang¢eUnitFlag

This field, which is only present in the binary représentation, signals th
presence of the distanceUnit attribute. A value:0f *1” means the attribut
shall be used and “0” means the attribute shall not)be used.

O D

maxXSpg¢edFlag

This field, which is only present in the hinary representation, signals th
presence of the maxXSpeed attribute/A Vvalue of “1” means the attribut
shall be used and “0” means the attribute shall not be used.

D D

maxYSpe¢edFlag

This field, which is only present:n the binary representation, signals th
presence of the maxYSpeed.attribute. A value of “1” means the attribut
shall be used and “0” means'the attribute shall not be used.

LCAY

maxZSp¢edFlag

This field, which is only present in the binary representation, signals th
presence of the maxzSpeed attribute. A value of “1” means the attribut
shall be used and *0” means the attribute shall not be used.

[N

speedUpitFlag

11°

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

maxXAc¢elFlag

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

W W

maxYAc¢elFlag

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

[N

maxzZAc¢elFlag

D

This field, which is only present in the binary representation, signals th
presence of the maxzaccel affribute A value of “1” means the attribut

D

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

accelUnitFlag

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

xDistancelevelsFlag

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

yDistancelevelsFlag

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

Definition

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

zDistancelevelsFlag

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

xSpeedLevelsFlag

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

£ 4l o 1T ] PR TS A L £ A4 1l tt 'b t
pPresente oMt =xSpeecueve s atttotte—7A-varde—or— 1 means—me allrioute

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

ySpeedLevelsFlag

This field, which is only present in the binary representation, signals the
presence of the ySpeedLevels attribute. A value of “1”_me€ans the| attribute
shall be used and “0” means the attribute shall not be Used.

74SpeedLevelsFlag

This field, which is only present in the binary representation, signals the
presence of the zSpeedLevels attribute. Avalde of “1” means the| attribute
shall be used and “0” means the attribute shall'not be used.

HAccellevelsFlag

This field, which is only present in ‘the' binary representation, signals the
presence of the xAccellLevels attfibute. A value of “1” means the|attribute
shall be used and “0” means the attribute shall not be used.

yAccelLevelsFlag

This field, which is only.présent in the binary representation, signals the
presence of the yAcceddlevels attribute. A value of “1” means the| attribute
shall be used and “0” means the attribute shall not be used.

gAccellevelsFlag

This field, whichis only present in the binary representation, signals the
presence of the’zAccellevels attribute. A value of “1” means the| attribute
shall be used and “0” means the attribute shall not be used.

axXDistance

=

Describes the maximum distance on x-axis that the device can pfovide in
terms of centimetre.

EXAMPLE The value “10” means the device can move maximum 10 cm
on X-axis.

NOTE The value “0” means the device cannot provide x-axis movement.

axYDistance

=

Describes the maximum distance on y-axis that the device can pfovide in
terms of centimetre.

nlaxZDiskance

Describes the maximum distance on z-axis that the device can pfovide in
terms of centimetre.

+

ot Il
TSToiTCCoTTTT

Spcu;f;co the—nit-of-the dcau;pt;un of Mo Dj_otcuu,c, e lDiotance,
and MaxZDistance attributes as a reference to a classification scheme
term provided by UnitTypeCs defined in ISO/IEC 23005-6:—, A.2.1, if any
unit other than cm (centimetre) is used. These three attributes shall have the
same unit. The reference to the classification scheme shall be done using
the mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.

maxXSpeed

Describes the maximum speed on x-axis that the device can provide in
terms of centimetre per second.

max¥YSpeed

Describes the maximum speed on y-axis that the device can provide in
terms of centimetre per second.
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Name Definition

maxZSpeed Describes the maximum speed on z-axis that the device can provide in
terms of centimetre per second.

speedUnit Specifies the unit of the description of MaxXSpeed, MaxYSpeed, and

MaxZSpeed attributes as a reference to a classification scheme term
provided by UnitTypeCS defined in ISO/IEC 23005-6, A.2.1, if any unit
other than cm/s (centimetre per second) is used. These three attributes shall

hClVC thc LaAllicT ull;t. Thc Icfclcllbc tU thc b:aaa;f;bat;ull Obhc'l'c aha:: bv
done using the mpeg7:termReferenceType defined in ISO/IEC 15934
5:2003, 7.6.

maxXAcg¢el

Describes the maximum acceleration on x-axis that the device_can provide
in terms of centimetre per second square.

maxYAcg¢el

D

Describes the maximum acceleration on y-axis that the' device can provid
in terms of centimetre per second square.

maxZAcg¢el

Describes the maximum acceleration on z-axis(that the device can provid
in terms of centimetre per second square.

D

accelUnit

Specifies the unit of the description Of MaxXAccel, MaxYAccel, an
MaxZAccel attributes as a reference to a classification scheme tern
provided by UnitTypecCs defined in ISO/IEC 23005-6:—, A.2.1, if any un
other than cm/s? (centimetre ¢per second square) is used. These thre
attributes shall have the same unit. The reference to the classificatio
scheme shall be done usifig*'the mpeg7:termReferenceType defined i
ISO/IEC 15938-5:2003,.7:6.

5 2D (D —~ =2 O

xDistanpcelevels

Describes the number of distance levels that the device can provide ip
between maximumi and minimum distance on x-axis.

EXAMPLE" »The value “5” means the device can provide 5 steps fron
minimum to maximum distance in x-axis.

=)

yDistancelevels

Describes the number of distance levels that the device can provide ip
between maximum and minimum distance on y-axis.

zDistancelevels

Describes the number of distance levels that the device can provide ip
between maximum and minimum distance on z-axis.

xSpeedlevels

Describes the number of speed levels that the device can provide ip
between maximum and minimum speed on x-axis.

ySpeedlevels

Describes the number of speed levels that the device can provide ip

hatwean mavimum and minimiim cnaad Aan v avic
BetWeeRHaxddiaRe R RRUR-5SPeeaoBhR-Y-abdS:

zSpeedLevels Describes the number of speed levels that the device can provide in
between maximum and minimum speed on z-axis.

xAccellLevels Describes the number of acceleration that the device can provide in between
maximum and minimum acceleration on x-axis.

yAccellLevels Describes the number of acceleration that the device can provide in between
maximum and minimum acceleration on y-axis.
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Name

Definition

zAccellevels

Describes the number of acceleration that the device can provide in
maximum and minimum acceleration on z-axis.

between

Semantics of the InclineCapabilityType:

N

ame

Definition

nclineCapabilityType

Tool for describing a capability on motion chair incline effeet.

=

axPitchAngleFlag

This field, which is only present in the binary representation, sig
presence of the maxPitchAngle attribute. A ®alde of “1” me
attribute shall be used and “0” means the attribute ishall not be used

nals the
ans the

=

axYawAngleFlag

This field, which is only present in the binafy representation, sig
presence of the maxYawAngle attribute. A value of “1” means the
shall be used and “0” means the attribute shall not be used.

nals the
attribute

axRollAngleFlag

This field, which is only preseft in the binary representation, sig
presence of the maxRol1Anglg attribute. A value of “1” means the
shall be used and “0” means the attribute shall not be used.

nals the
attribute

axPitchSpeedFlag

This field, which is anly present in the binary representation, sig
presence of the maxPitchSpeed attribute. A value of “1” me
attribute shall betused and “0” means the attribute shall not be used

nals the
ans the

=

axYawSpeedFlag

This field,~which is only present in the binary representation, sig
presence ‘of the maxYawSpeed attribute. A value of “1” means the
shall.be'used and “0” means the attribute shall not be used.

nals the
attribute

=

axRollSpeedFlag

This field, which is only present in the binary representation, sig
presence of the maxRo11Speed attribute. A value of “1” means the
shall be used and “0” means the attribute shall not be used.

nals the
attribute

peedUnitFlag

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

nals the
attribute

=

axPitchAg¢celFlag

This field, which is only present in the binary representation, sig
presence of the maxPitchAccel attribute. A value of “1” mgq
attribute shall be used and “0” means the attribute shall not be used

nals the
ans the

maxYawAccelllag

This Tield, which 1S only present in the binary representation, sig
presence of the maxYawAccel attribute. A value of “1” means the
shall be used and “0” means the attribute shall not be used.

nals the
attribute

maxRollAccelFlag

This field, which is only present in the binary representation, sig
presence of the maxRol1lAccel attribute. A value of “1” means the
shall be used and “0” means the attribute shall not be used.

nals the
attribute

accelUnitFlag

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

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

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

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

rollAnglelevelsFlag

This field, which is only present in the binary representation, signals, the
presence of the rollAngleLevels attribute. A value of “1” means thg
attribute shall be used and “0” means the attribute shall not be used-:

A\

pitchSpeedLevelsFlag

This field, which is only present in the binary representation;-signals the
presence of the pitchSpeedLevels attribute. A value@f-*1” means th¢
attribute shall be used and “0” means the attribute shall notbe used.

14

yawSpeg¢dLevelsFlag

This field, which is only present in the binary representation, signals the
presence of the yawSpeedLevels attribute..'Avalue of “1” means the¢
attribute shall be used and “0” means the attribute shall not be used.

174

rollSp¢edlLevelsFlag

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

O—®

pitchA¢cellevelsFlag

This field, which is only preSent in the binary representation, signals the¢
presence of the pitchAceelLevels attribute. A value of “1” means the¢
attribute shall be used and “0” means the attribute shall not be used.

14

yawAccé¢lLevelsFlag

This field, which ds only present in the binary representation, signals thg
presence of the yawAccellevels attribute. A value of “1” means thg
attribute shall\be used and “0” means the attribute shall not be used.

O—®

rollAcg¢ellevelsFlag

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

P

maxPit¢hAngle

174

Describes the maximum angle of x-axis rotation in degrees that the devic¢
can provide.

NOTE The rotation angle is increased with counterclockwise.

maxYawAngle Describes the maximum angle of y-axis rotation in degrees that the device
can provide.
NOTE  The rotation angle is increased with counterclockwise.
maxRollAngle Describes the maximum angle of z-axis rotation in degrees that the device
can provide.
NOTE The rotation angle is increased with counterclockwise.
maxPitchSpeed Describes the maximum speed of x-axis rotation that the device can provide
in terms of degree per second.
maxYawSpeed Describes the maximum speed of y-axis rotation that the device can provide
in terms of degree per second.
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Name

Definition

maxRollSpeed

Describes the maximum speed of z-axis rotation that the device can provide
in terms of degree per second.

speedUnit

Specifies the common unit of the description of maxPitchSpeed,
maxYawSpeed, and maxRollSpeed attributes as a reference to a
classification scheme term provided by UnitTypeCs defined in
ISO/IEC 23005-6:—, A.2.1, if any unit other than degree per second is used.

=) £ " ) 1 ' ' 1 I} [T 1 H
I TCITITTILT U UIT  LClasslneatlult  SCITITTTITC  Shidil € UUTIT U>|ng the

mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003,7|6.

nfaxPitchAccel

Describes the maximum acceleration of x-axis rotation that the depice can
provide in terms of degree per second square.

nlaxYawAccel

Describes the maximum acceleration of y-axis rotation that the deyice can
provide in terms of degree per second square.

naxRollAccel

Describes the maximum acceleration of zsaxiS rotation that the depice can
provide in terms of degree per second square.

dccellUnit

Specifies the common unit of cthe description of maxPitcHAccel,
maxYawAccel, and maxRolJAccel attributes as a referenge to a
classification scheme term\/provided by UnitTypeCs defijned in
ISO/IEC 23005-6:—, A.2.2, ifany unit other than degree per secong square
is used. The referencede_ the classification scheme shall be done ysing the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7]6.

ditchAnglelevels

Describes the number of rotation angle levels that the device can pfovide in
between maximum and minimum angle of x-axis rotation.

EXAMPLE™ The value “5” means the device can provide 5 stgps from
minimum to maximum rotation angle on x-axis.

yawAnglelevels

Describes the number of rotation angle levels that the device can pfovide in
between maximum and minimum angle of y-axis rotation.

=

ollAnglelevels

Describes the number of rotation angle levels that the device can pfovide in
between maximum and minimum angle of z-axis rotation.

gitchSpeedLe¥els

Describes the number of rotation speed levels that the device can pfovide in
between maximum and minimum speed of x-axis rotation.

EXAMPLE The value “5” means the device can provide 5 stgps from
minimum to maximum rotation angle on x-axis.

thot th
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between maximum and minimum speed of y-axis rotation.

rollSpeedLevels

Describes the number of rotation speed levels that the device can provide in
between maximum and minimum speed of z-axis rotation.

pitchAccellevles

Describes the number of rotation acceleration levels that the device can
provide in between maximum and minimum acceleration of x-axis rotation.

yawAccelLevles

Describes the number of rotation acceleration levels that the device can
provide in between maximum and minimum acceleration of y-axis rotation.
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Name Definition

rollAccellevles Describes the number of rotation acceleration levels that the device can
provide in between maximum and minimum acceleration of z-axis rotation.

5.15.5 Examples

This exgmple sShows the description of a RigidbodyMotion capablility. ThiS JeviCE can move maximum
20 cm on x- and y-axis. The maximum moving speed of example device on x-axis, y-axis is 10 cm/s and-Z
axis is 0 Also, the maximum acceleration on x-axis, y-axis is 1 cm/s? and z-axis is 0. That is, example \devic
can not move on z-axis. x speed level and acceleration level is “10” and “5”, y speed level and acceleratio
level is “B”, respectively. This device can also rotate 180° and 90° on x-axis and y-axis. The maximum rotatio|
speed off example device on x-axis, y-axis is 10°/s and z-axis is 0. Also, the maximum acceleration on x-axis,
y-axis is [2°/s? and z-axis is 0. That is, example device can not rotate on z-axis. x speed level-and acceleratio
level is “1”, y speed level and acceleration level is “1”.

= = D

>

<cidl:$ensoryDeviceCapability xsi:type="dcdv:RigidBodyMotionGapabilityType'>

<dcdv:NoveTowardCapability maxXAccel="1" maxXSpeed="10" maxXDistance="20["
maxYAcgel="1" maxYSpeed="10" maxYDistance="20" maxZAccel="0" maxZSpeed="0["
maxZDigtance="0" xAccellevels="5" xDistancelLevels="20" xSpeedLevels="10["
yAccellevels="5" yDistanceLevels="20" ySpeedLeyeds="20" zAccelLevels="0["
zDistanpceLevels="0" zSpeedLevels="0" distanceVUnit="urn:mpeg:mpeg-v:01-CI|-
UnitTypeCS-NS:cm" speedUnit="urn:mpeg:mpegsyv *01-CI-UnitTypeCS-NS:cmpersec|"

accelUpit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:ecmpersecsquared"/>
<dcdv:InclineCapability maxPitchAccel="2" maxPBPitchAngle="180" maxPitchSpeed="10

maxYawhccel="2" maxYawAngle="90" maxYawSpeed="10" maxRollAccel="0["
maxRollAngle="0" maxRollSpeed="0" pitchAccellevels="1" pitchAngleLevels="1]"
pitchSpeedLevels="1" yawAccelLevels="1" yawAngleLevels="1" vawSpeedLevels="1}"
rollAc¢ellLevels="0" rollAnglelevels="0" rollSpeedLevels="0["

speedUnpit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:degpersec"
accelUnit="urn:mpeg:mpeg-v:01-CI-UpitTypeCS-NS:degpersecsquared" />
</cidlSensoryDeviceCapability>

5.16 Mdbile device position ¢apability type

5.16.1 Qeneral

=

This subglause specifies'syntax and semantics of capability description including the description of the regio
within which a moving-device can navigate.

5.16.2 XML representation syntax

<complextype mame="MobTtebeviTtePoSTtIonCapapT Ity type™
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="Boundary" type="dcdv:PhysicalSpaceBoundingBoxType" />
</sequence>
<!-- Precision -->
<attribute name="numOfLongitudelevels" type="nonNegativeInteger"
use="optional" />
<attribute name="numOfLatitudelevels" type="nonNegativeInteger"
use="optional" />
<attribute name="numOfAltitudelevels" type="nonNegativeInteger"
use="optional" />
</extension>
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</complexContent>
</complexType>

<complexType name="PhysicalSpaceBoundingBoxType">

<sequence>
<element name="Longitude">
<complexType>
<attribute name="lowerBound" use="optional" default="-180.0">
<simpleType>
restriction base="doubhle"
<minInclusive value="-180.0"/>
<maxInclusive value="180.0"/>
</restriction>
</simpleType>
</attribute>
<attribute name="upperBound" use="optional" defaul®="180.0">
<simpleType>
<restriction base="double">
<minInclusive value="-180.0"/>
<maxInclusive value="180.0"/>
</restriction>
</simpleType>
</attribute>
</complexType>
</element>
<element name="Latitude">
<complexType>
<attribute name="lowerBound!» use="optional" default="-90.0">
<simpleType>
<restriction base="double">
<minInclusive’s value="-90.0"/>
<maxInclusive value="90.0"/>
</restrictiép>
</simpleTypep
</attribute>
<attribute name="upperBound" use="optional" default="90.0">
<simpleType>
{réstriction base="double">
<minInclusive value="-90.0"/>
<maxInclusive value="90.0"/>
</restriction>
</simpleType>
</attribute>
<J/complexType>
</élement>
<element name="Altitude">
<complexType>
<attribute name="lowerBound" type="double" use="optional"
default="0.0"

<attribute name="upperBound" type="double" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
</complexType>
</element>
</sequence>
</complexType>

5.16.3 Binary representation syntax

MobileDevicePositionCapabilityType { Number of bits Mnemonic

© ISO/IEC 2016 — All rights reserved
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numOfLongitudelLevelsFlag bsblf
numOfLatitudeLevelsFlag bsblf
numOfAltitudeLevelsFlag bsblf

SensoryDeviceCapabilityBase

SensoryDeviceCapabilityBaseType

Boundary

PhysicalSpaceBoundingBoxType

if(numOfLongitudeLevelsFlag){

numOfLongitudeLevels 32 uimsbf
}
if(numOfLatitudeLevelsFlag){

numOfLatitudeLevels 32 uimsbf
}
if(numOfAltitudeLevelsFlag){

numOfAltitudeLevels 32 uimsbf
}

}
PhysicalgpaceBoundingBoxType {
longiudeUpperBoundFlag 1 bsblf
longitudeLowerBoundFlag 1 bsblf
latitugeUpperBoundFlag 1 bsblf
latitugeLowerBoundFlag 1 bsblf
altitugeUpperBoundFlag 1 bsblf
altitugeLowerBoeundFlag 1 bsblf
altitugeUnitFtag 1 bsblf
if(longitudeYpperBeundHag)-{
longitudeUpperBound 32 fsfb
}
if(longitudeLowerBoundFlag) {
longitudeLowerBound 32 fsfb

}

if(latitudeUpperBoundFlag) {

82
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latitudeUpperBound 32 fsfb
}
if(latitudeLowerBoundFlag) {

latitudeLowerBound 32 fsfb
}
if(altitudeUpperBoundFlag) {

altitudeUpperBound 32 fsfb
}
if(altitudeLowerBoundFlag) {

altitudeLowerBound 32 fsfb
}
if(altitudeUnitFlag) {

altitudeUnit 8 bslbf
}

}

H.16.4 Semantics

Yemantics of the MobileDevigePositionCapabilityType:

Names

Description

=

obileDevicePosifEionCapab
ilityType

Tool for describing capabilities of a mobile device which can mgve to a
destination given as a position in the global positioning systeny, i.e. in

longitude, latitude, and altitude above sea level.

ZJerothOxderDelayTime

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

fli’stOrderDelayTime

Describes the delay time for a mobile device to reach the crusing speed

SIMCE [t TECEIVES a conmmand—and 15 activated i the it of Tmittisecond

(ms).
location Does not have any specific semantics in this description.
Boundary Describes the destination position where the mobile device can reach in

forms of three-dimensional
PhysicalSpaceBoundingBoxType.

bounding box, specified by using

numOfLongitudelevelsFlag

This field, which is only present in the binary representation, indicates if
the optional attribute of numOfLongitudeLevels is present in this

instance of the description.
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Names

Description

numOfLongitudelevels

Describes the number of longitude levels that the device can provide in
between upper bound and lower bound longitude positions.

numOfLatitudelevelsFlag

This field, which is only present in the binary representation, indicates if
the optional attribute of numOfLatitudelLevels is present in this
instance of the description.

numOfL tJ-tuLlCLC ClD DCDbI;bCO thC IIuIIIbCI Uf :atltudc :CVC:D that thc dCV;bC cari pIUV;dC ;II
between upper bound and lower bound latitude positions.

numOfAltitudelevelsFlag This field, which is only present in the binary representation, indicates if
the optional attribute of numOfAltitudelLevels is present’in this
instance of the description.

numOfAltitudelLevels Describes the number of altitude levels that the device can provide in
between upper bound and lower bound altitude peositions.

unit Does not have any specific semantics in this description.

longitydeUpperBoundFlag

This field, which is only present in the binary representation, indicates if
the optional attribute of upperBéund of Longitude element is
present in this instance of the description.

longitydeLowerBoundFlag

This field, which is only present in the binary representation, indicates if
the optional attribute of>lowerBound of Longitude element is
present in this instance<of'the description.

latitudleUpperBoundFlag This field, which is.6hly present in the binary representation, indicates if
the optional attribute of upperBound of Latitude element is
present in thissinstance of the description.

latitudeLowerBoundFlag This field; which is only present in the binary representation, indicates if
the optional attribute of lowerBound of Latitude element is
present in this instance of the description.

altitudleUpperBoundFlag This field, which is only present in the binary representation, indicates if
the optional attribute of upperBound of Altitude element is
present in this instance of the description.

altitudeLowerBoundFlag This field, which is only present in the binary representation, indicates if
the optional attribute of lowerBound of Altitude element is
present in this instance of the description.

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

the optionat attribute of tnit Of ALTitude EeImentis present i s
instance of the description.

PhysicalSpaceBoundingBoxT

Describes a bounding box in a physical space using longitude, latitude,

ype and altitude.

Longitude Describes lower bound and upper bound of longitude for the bounding
box that the mobile device can reach.

lowerBound Lower bound of longitude given in degrees. Positive number represents
eastern longitude and the negative number represents western
longitude.
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Names Description

upperBound Upper bound of longitude given in degrees. Positive number represents
eastern longitude and the negative number represents western
longitude.

Latitude Describes lower bound and upper bound of latitude for the bounding

box that the mobile device can reach.

lreowerBeourd Fewerbeurd-oHatitudegiverin—degrees—Postiveromberrepresents
nothern latitude and the negative number represents southern\atitude.
YpperBound Upper bound of latitude given in degrees. Positive number repfesents
nothern latitude and the negative number represents southern lajitude.
Nltitude Describes lower bound and upper bound of altitude for the bgunding
box that the mobile device can reach.
JowerBound Lower bound of altitude above sea levelgiven in metres. The d¢fault is
Zero.
YpperBound Upper bound of altitude above sea level given in metres.
ynit Specifies the unit of the LéwerBound and upperBound of altityde, if a
unit other than metre is Used, as a reference to a classification $cheme
term provided by UnitTypeCs defined in ISO/IEC 23005-6:—, A.2.1.
5.16.5 Examples
Tlhe following example shows the capabhility’description of a mobile device with ID “mobilel”, which dan move
from 127° East to 132° East in longitude, from 32° North to 45° North in latitude, and from 10 m to] 1 200 m
gbove sea level.
cidl:SensoryDeviceCapability xsi:type="dcdv:MobileDevicePositionCapabilityType"
ild="mobilel">
<dcdv:Boundary>
<dcdv:Longdtude upperBound="132" lowerBound="127"/>
<dcdv:Iatitude upperBound="45" lowerBound="32"/>
<dcdusAltitude upperBound="1200" lowerBound="10" unit="urn:mpeg:mpe¢-v:01-

dI-UnitTypeCS-NS:meter" />
</dcdwiBoundary>
/cidleSeénsoryDeviceCapability>

5.17 Bubble capability type

5.17.1 General

This subclause specifies syntax and semantics of capabilities of bubble generating devices.

5.17.2 XML representation syntax

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

5.17.3 Binary representation syntax

BubbleCapabitiyFypes Number of Bits Mnemonic
flagFlag 1 bslbf
SenspryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(flagFlag) {
flag 1 bslbf
}
}

5.17.4 $emantics
Semanti¢s of the BubbleCapabilityType:

Name Definition
Bubble(apabilityType Tool for describing if the given device has a bubble capability.
flagFlgg This field; which is only present in the binary representation, signals

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

flag Describes the existence of the bubble capability of the given device
in terms of “true” and “false”.

5.17.5 KExamples

This example shows the description of a bubble capability with the following semantics. Since the flag is “true
the devigec!bubble1” is equipped with a capability of bubble.

<cidl:SensoryDeviceCapability xsi:type="dcdv:BubbleCapabilityType" flag="true"
id="bubblel"/>

6 Sensor capability description vocabulary

6.1 General

This Clause describes syntax and semantics of the sensor capability description vocabulary which comprises
the following sensors:
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light sensor;

ambient noise sensor;
temperature sensor;
humidity sensor;

distance sensor;

ISO/IEC 23005-2:2016(E)

atmospheric pressure sensor;
position sensor;

velocity sensor;

acceleration sensor;
orientation sensor;

angular velocity sensor;
angular acceleration sensor;
force sensor;

torque sensor;

pressure sensor;

motion sensor;

intelligent camera sensor;
bend sensor;

gas sensor;

dust sensor;

multi interaction point sensor;
gaze tracking sensor;

global position sensor;

altitude sensor,
weather sensor;
camera sensor;
proximity sensor;

body weight sensor;

engine oil temperature sensor;

© ISO/IEC 2016 — All rights reserved
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— intake air temperature sensor;

— tire pressure monitor system sensor;

— distance traveled sensor;

— speed sensor;

— vehicle speed sensor;

— mas air flow sensor;

—  fuel

evel sensor;

— marnfifold absolute pressure sensor;

— Eng
NOTE

6.2 Sc

The syn

document.

neRPM sensor.
SCDV has been designed in an extensible way and additional sensor capabilities\ean’be added easily.
hema wrapper conventions

ax defined in this Clause assumes the following schema wrapper to form a valid XML schem

v:2016

<im

<im

<1m

<im

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:ipeg7="urn:mpeg:mpeg’:schema:2004" xmlns¥dia="urn:mpeg:mpeg21:2003:01-DIA-
NS" xm]

Ins:mpegvct="urn:mpeg:mpeg-v:2016:01-CE=NS" xmlns:cidl="urn:mpeg:mpeg-
01-CIDL-NS" xmlns:scdv="urn:mpeg:mpeg-v:2016:01-SCDV-NS"

targetNamespace="urn:mpeg:mpeg-v:2016:01~SCDV-NS" elementFormDefault="qualified"
attribwteFormDefault="unqualified" version="ISO/IEC 23005-2" i1d="MPEG-V-
SCDV.xgd">

port namespace="urn:mpeg:mpegj:schema:2004"

schemaliocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
7 schera files/mpeg7-v2.xsd"/>

pbort namespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"

schemaliocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
21 schg¢ma files/dia-2nd/UED-2nd.xsd"/>

bort namespace="urn:mpeqg:mpeg-v:2016:01-CIDL-NS"

schemalocation="http.iV/#standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
V_scherpa files/CIDE,xsd"/>

pbort namespace="urn:mpeg:mpeg-v:2016:01-CT-NS"

schemalocation="Uhttp://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
V_schema files/MPEG-V-CT.xsd"/>

Addltlonr Ihimtha faollovmnea bna chanldd ha aniAanAnA 0 thin racnlltinea cnhamaa At in ArAAr +0 At n A vun|
Ayt oo Wit TiC oot ot TP Pt ot OtotnCTC Surtmyg—SC it Gotume it oot to oot T vt

formed XML document.

</schema>

6.3 Light sensor capability type

6.3.1 General

This subclause specifies syntax and semantics of light sensor capabilities.
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<complexType name="LightSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>

<element name="Color" type="mpegvct:colorType" minOccurs="0"

maxOccurs="unbounded" />

<element name="Location" type="mpegvct:Float3DVectorType"

minQcocurs="Q"
</sequence>
</extension>
</complexContent>
/complexType>
§.3.3 Binary representation syntax
LiightSensorCapabilityType { Number of bits Mnemonic
ColorFlag 1 bsibf
LocationFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(ColorFlag){
LoopColor viuimsbf5
for(k=0;k<LoopColor;k++){
Color[k] ColorType
}
}
if(LocationFlag){
Location Float3DVectorType
}
}
Hloat3DVectorType {
X 32 fsbf
Y 32 fsbf
z 32 fsbf
}

6.3.4 Semantics
Semantics of the LightSensorCapabilityType type:
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Name

Definition

LightSensorCapability

Tool for describing a light sensor capability.

Type

ColorFlag 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.

LocationFlag 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-b¢
used and “0” means the attribute shall not be used.

maxValye Describes the maximum value that the light sensor can perceive in terms qf
LUX.

minValye Describes the minimum value that the light sensor can pefceive in terms df
LUX.

LoopColor This field, which is only present in the binary represéntation, specifies th¢
number of color contained in the description.

Color Describes the list of colors which the lighting-device can provide either as @
reference to a classification scheme term<or as RGB value. The reference tp
the classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6. A C$
that may be u