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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the spec1allzed system for worldwide standardlzatlon National bodies that are
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Details ¢f any patent rights identified during the development of' the document will be in the Generz

and/or ¢

Any trad
constitu

JTC 1.
cedures used to develop this document and those intended for its furtherimaintenance ar

types of document should be noted. This document was drafted\in“accordance with t
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

h is drawn to the possibility that some of the elements of this document may be the subject g

n the ISO list of patent declarations received (see wwwriso.org/patents).

le name used in this document is information given for the convenience of users and does nd
fe an endorsement.

For an pxplanation on the voluntary nature of standards, the meaning of ISO specific terms an
expressions related to conformity assessmenticas well as information about ISO's adherence to t
World Trade Organization (WTO) principles’in the Technical Barriers to Trade (TBT) see the followin
URL: www.iso.org/iso/foreword.html.

This ddcument was prepared by *Technical Committee ISO/IEC]JTC 1, Information technolog)
Subcompittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This foyrth edition cancel§-and replaces the third edition (ISO/IEC 23005-2:2016), which has bee
technically revised.

The maih changes compared to the previous edition are the addition of:

— device capabilities for a 3D printer, an arryed light, and a sound displayer;

— sengor-capabilities for a radar, an array camera, an E-Nose, and a microphone;

tions, governmental and non-governmental, in liaison with ISO and IEC, also take part/in the
the field of information technology, ISO and IEC have established a joint technical committeg

d in the ISO/IEC Directives, Part 1. In particular, the different approvalcriteria needed for t:lz

ights. ISO and IEC shall not be held responsible for identifying any or all such patent rights

-

1

~

— user preferences for a 3D printing, a 3D printing colour reproduction, an arrayed light effect, and a
sound display;

— sensor adaptation preferences for a radar and an arrayed camera.

Alist of all parts in the ISO/IEC 23005 series can be found on the ISO website.

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

018(E)

The ISO/IEC 23005 series provides an architecture and specifies information representation of data

flowing in and out of the real world and virtual worlds.

The data for the real world are communicated through sensors and actuators. The datadfo
borlds consist of properties of virtual objects and multi-sensorial data embedded in~aud
dontent. MPEG-V specifies data formats for sensors, actuators, virtual objects, and audio-Vvisual ¢

<

[)ata captured from the real world may need to be adapted for use in a virtual wetld and d
viirtual worlds may also need to be adapted for use in the real world. The ISO/IEG-23005 series
specify how the adaptation is carried out but only specifies the interfaces.

[)ata for sensors are sensor capabilities, sensed data, and sensor adaptatien preferences.

D)ata for actuators are sensory device capabilities, sensory deviee commands, and sensol
fdreferences.

N)ata for virtual objects are characteristics of avatars and virtual world objects.

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

The system architecture of the ISO/IEC 23005 series is depicted in Figure 1 and the scop
document is highlighted in yellow. The inforimation representation that acts as control info
!

ser’s sensor and actuation preferences, actuator capabilities, and sensor capabilities - as d¢
50/IEC 23005-1 - is specified in this document.

I virtual
o-visual
ontent.

hta from
does not

'y effect

b of this
rmation;
rfined in
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Figure 1 — Scope of the ISO/IEC 23005 series (showing this document in yellow)

ument contains the tools of the control information for the sensors and actuators. It addressg
mative aspects of the control information;including device (sensors or sensory deviceq
y description, user preference information (for sensor adaption or sensory effect adaptation),
illustrates some non-normative examples.

[72)

o

ernational Organization for Standardization (ISO) and the International Electrotechnical
sion (IEC) draw attention to the fdct that it is claimed that compliance with this document maly
he use of patents.

of these patent rights-have assured the ISO and IEC that they are willing to negotiate licenc
asonable and nen:discriminatory terms and conditions with applicants throughout the world.
espect, the statements of the holders of these patents right are registered with ISO and IEC.
Fion may be.obtained from the companies listed below.

[72)

the IEC take no position-eoncerning the evidence, validity and scope of these patent rights. Tl{

—n

h is drawn to the possibility that some of the elements of this document may be the subject ¢
ights ‘other than those identified in this list. ISO and IEC shall not be held responsible fo

—

identifyingany or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain online databases of patents

relevant to their standards. Users are encouraged to consult the databases for the most up to date
information concerning patents.
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Information technology — Media context and control —

Part 2:
Control information

1 Scope

—

he technologies of this document specified are:
+ description languages and vocabularies to characterize devices.and users;
-+ control information to fine tune the sensed information and the actuator command for thé¢ control

of virtual/real worlds, i.e., user's actuation preference information, user’s sensor prgference
information, actuator capability description, and sensor capability description

—

he adaptation engine is not within the scope of thisZ7document.

—

his document specifies syntax and semantics of the tools required to provide interopergbility in
ontrolling devices (actuators and sensors).ihTeal as well as virtual worlds:

Q

-+ Control Information Description Language (CIDL) as an XML schema-based language which enables
one to describe a basic structure.of control information.

1+ Device Capability Desctiption Vocabulary (DCDV), an XML representation for dgscribing
capabilities of actuators such as lamps, fans, vibrators, motion chairs, scent generators, etc.

-+ Sensor Capability.Description Vocabulary (SCDV), interfaces for describing capabilities off sensors
such as a light-sensor, a temperature sensor, a velocity sensor, a global position sepsor, an
intelligent eamera sensor, etc.

1 Sensory(Effect Preference Vocabulary (SEPV), interfaces for describing preferences of individual
user-on specific sensorial effects such as light, wind, scent, vibration, etc.

—+C-Sensor Adaptation Preference Vocabulary (SAPV), interfaces for describing preferences onfa sensor
of an individual user on each type of sensed information.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

© ISO/IEC 2018 - All rights reserved 1
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ISO/IEC 15938-5:2003, Information technology — Multimedia content description interface — Part 5:
Multimedia description schemes

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

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

3 Terlms, definitions, abbreviated terms, schema documents and prefixes

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/IEC 23005-6-apply.
[SO and [EC maintain terminological databases for use in standardization at the folloiving addresses:

— IECElectropedia: available at http: //www.electropedia.org/

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

3.2 Abhbreviated terms
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 extensiblé€ nfark-up language

3.3 Schiema documents

(oW

In the rhain, text of this document, the syntax of description schemes and descriptors is provide
wheneverpossible as a single schema document.

In some cases, though, and in particular for Clauses 5, 6, 7 and 8, the syntax of description schemes and
descriptors is provided as a collection of schema snippets imbricated with other text. In order to form a
valid schema document, these schema components should be gathered in a same document with the
schema wrapper provided at the head of the clause. For better readability, the relevant schema
documents are provided in Annex B.

1 Under preparation. Stage at time of publication: ISO/IEC DIS 23005-6:2017.
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In all cases, each schema document has a version attribute, the value of which is "ISO/IEC 23005-2".
Furthermore, an informative identifier is given as the value of the id attribute of the schema
component. This identifier is non-normative and used as a convention in this document to reference
another schema document. In particular, it is used for the schemaLocation attribute of the include
and import schema components.

In addition, Annex A specifies a set of classification schemes that may be used by applications using
description tools specified in this document.

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

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

xml:" and "xmlns:" are normative prefixes defined in [1]. The pfefix "xml:" is by definition
Hound to "http://www.w3.0rg/XML/1998/namespace". The prefix "xmlns:" is used|only for
rlamespace bindings and is not itself bound to any namespace name!

All other prefixes used in either the text or examples of this decument are not normative, e.g., "$ed1: ",
"sev:","dia:","si:", "mpeg7:".

Ih particular, most of the informative examples in¢this document are provided as XML fragments
without the normally required XML document declaration and, thus, miss a correct namespace binding
dontext declaration. In these descriptions fragments, the different prefixes are bound to the nanmpespaces
ds given in the Table 1.

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

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

4 Control information description language

4.1 General
This subclause describes basic structure of the tools in this document in the form of control information

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

The syn

tax defined in this document assumes the following schema wrapper to form a valid XML

schema document.

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

xmlns:
xmlns:
v:2018

mpeg/7="urn:mpeqg:mpeg’:schema:2004"
dia="urn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:mpegvct="urn:mpeg:mpeg-
:01-CT-NS" xmlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS"

xmlns:
v:2018
xmlns:
target
elemen
versio

<im
schemd
MPEG-"/

<imf
schemd
MPEG-2

<im
schemd
MPEG—-V]

<imf
schemd
MPEG-V

<im
schemd
MPEG—-V]

<imf
schemd
MPEG—-V

<im
schemd
MPEG—-V]

=

dcdv="urn:mpeg:mpeg-v:2018:01-DCDV-NS" xmlns:scdv="urn:mpeg:mpeg-
:01-SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-v:2018:01-SEPV-NS"
sapv="urn:mpeg:mpeg-v:2018:01-SAPV-NS"
Namespace="urn:mpeg:mpeg-v:2018:01-CIDL-NS"
tFormDefault="qualified" attributeFormDefault="unqualified"
n="ISO/IEC 23005-2" id="MPEG-V-CIDL.xsd">
port namespace="urn:mpeg:mpeg’:schema:2004"
Location="http://standards.iso.org/ittf/PubliclyAvailableStandards/
| schema files/mpeg7-v2.xsd"/>
port namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
Location="http://standards.iso.org/ittf/Publichy@AvailableStandards/
1 schema files/dia-2nd/UED-2nd.xsd"/>
port namespace="urn:mpeg:mpeg-v:2018:01-CT-NS"
location=“http://standards.iso.org/ittf/RPabliclyAvailableStandards/
| schema files/MPEG-V-CT.xsd"/>
port namespace="urn:mpeg:mpeg-v:2018:01L~DCDV-NS"
location=“http://standards.iso.org/i¢gtf/PubliclyAvailableStandards/
| schema files/MPEG-V-DCDV.xsd"/>
port namespace="urn:mpeg:mpeg-v:2018:01-SCDV-NS"
location=“http://standards.isoyorg/ittf/PubliclyAvailableStandards/
| schema files/MPEG-V-SCDV.xsdy/>
port namespace="urn:mpeg:mpeg-v:2018:01-SEPV-NS"
location=“http://standardsiiso.org/ittf/PubliclyAvailableStandards/
| schema files/MPEG-V-SERV.xsd"/>
port namespace="urn:mpeg:mpeg-v:2018:01-SAPV-NS"
location=“http://standards.iso.org/ittf/PubliclyAvailableStandards/
schema files/MPEG#+V-SAPV.xsd"/>

Additior]
obtain a

ally, the f_ollowing line should be appended to the resulting schema document in order tp
well-formed XME document.

</sch¢g

ma >

4.3 Mn

emonies:for binary representations

The mne

menics are defined in ISO/IEC 23005-6: —, 4.2.

4.4 Common header for binary representations

The common header is defined in ISO/IEC 23005-6: —, 4.3.
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4.5 Root element and top-level tools

4.5.1 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 document 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 XML representation syntax

Vo= hHHHH AR S >
!-— Root Element -—>

Do fHHH AR A S >
element name="ControlInfo" type="cidl:ControlInfoType"/>

complexType name="ControlInfoType">
<sequence>
<element name="SensoryDeviceCapabilityList}*
type="cidl:SensoryDeviceCapabilityListType" minOccurs=“0"/
<element name="SensorDeviceCapabilityList"
type="cidl:SensorDeviceCapabilitylistType" minOccurs=“0"/>
<element name="UserSensoryPreferencél¥st"
type="cidl:UserSensoryPreferencelistType" minOccurs=“0"/>
<element name="SensorAdaptationPkeferencelList"
type="cidl:SensorAdaptationP¥eferencelListType" minOccurs=“(Q" />
</sequence>
/complexType>

complexType name="SensoryDeviceCapabilityListType">
<sequence>
<element name="SenseryDeviceCapability"
type="cidl:SensoryDeviceCapabilityBaseType"
naxOccurs="unbounded® />
</sequence>
/complexType>

complexType name="SensorDeviceCapabilityListType">
<sequencey
<elément name="SensorDeviceCapability"
type="cidl:SensorCapabilityBaseType" maxOccurs="unbounded" />
</sequence>
/complexType>

complexType name="UserSensoryPreferencelistType”™>
<sequence>
<element name="USPreference"
type="cidl:UserSensoryPreferenceBaseType"
maxOccurs="unbounded" />
</sequence>
</complexType>

<complexType name="SensorAdaptationPreferencelListType">
<sequence>
<element name="SAPreference"
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type="cidl:SensorAdaptationPreferenceBaseType"

maxOccurs="unbounded" />
</sequence>
</complexType>

4.5.3 Binary representation syntax

ControllpfoTypet Numberof bits VirremmoTic
SenspryDeviceCapabilityListFlag 1 bslbf
SensdrDeviceCapabilityListFlag 1 bslbf
UserSensoryPreferenceListFlag 1 bslbf
SensdrAdaptationPreferenceListFlag 1 bslbf
if (SerfsoryDeviceCapabilityListFlag) {
SensoryDeviceCapabilityList SensoryDeviceCapabilityListType
}
if (SensorDeviceCapabilityListFlag) {
SengorDeviceCapabilityList SensorDeviceCapabilityListType
}
if (UsdrSensoryPreferenceListFlag) {
UserSensoryPreferenceList UserSensoryPreferenceListType
}
if (SerjsorAdaptationPreferenceListFlag)
{
SensorAdaptationPreferenceList SensorAdaptationPreferenceListType
}
}
SensoryDeviceCapabilityListType {
NumOfSensoryDevCap 32 uimsbf

for(i=1;i<NumOfSensoryDevCap;i++){
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ControllnfoType{ Number of bits Mnemonic

IndividualSensoryDevCapType 8 bslbf

SensoryDeviceCapabilityType

SensoryDeviceCapability specified

by IndividualSensoryDevCapType

SensorDeviceCapabilityListType {

NumOfSensorCap 32 uimsbf

for(i=1;i<NumOfSensorCap;i++){

IndividualSensorCapType 8 bslbf

SensorCapabilityType specified
SensorCapability
by IndividualSensorCapType

UserSensoryPreferenceListType {

NumOfUserSensoryPref 32 uimsbf

for(i=1;i<NumOfUserSensoryPref;i++){

IndividualUserSensoryPrefType 8 bslbf

USPreferenceType specified
USPreference

by IndividualUserSensoryPrefType

SensorAdaptationPreferenceListType {
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ControllnfoType{ Number of bits Mnemonic
NumOfSensorAdaptationPref 32 uimsbf
for(i=1;i<
NumOfSensorAdaptationPref;i++){
8 bslbf

IndividualSensorAdaptationPrefType

SAPreference

SAPreferenceType specified

by
IndividualSensorAdaptationPrefType

4.5.4 Semantics

Semantifs of the ControlInfo type.

Name

Definition

ContrglInfo

The rie6t element that serves as the topmost element in
the.control information description.

SensorlyDeviceCapabilityListFlag

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.

SensorDeviceCapabilifylListFlag

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.

UserSegnsoryPréferencelistFlag

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.

SensorAdaptationPreferencelListF
lag

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
ControlInfoType The root type provides basic structure that the control
information description should follow through the root
element.

This field, which is present in the binary representation,
indicates the type of the ControlInfo element.

There should be used at least one element among
ControlInfoType

JensoryDeviceCapabilityList Optional wrapper element that serves as the plac¢holder
for the list of sensory device capability descriptiofs.

JensorDeviceCapabilityList Optional wrapper element that serves)as the plac¢holder
for the list of sensor device capability descriptions.

UserSensoryPreferencelList Optional wrapper element that’serves as the plac¢holder
for the list of device userpreference descriptions,

n

ensorAdaptationPreferencelList |Optional wrapper element that serves as the plac¢holder
for the list of sensor device adaptation preference
descriptions.

JensoryDeviceCapabilityListType |Wrapperelementtype which allows multiple
occurrences of sensory device capability descriptions.

NumOfSensoryDevCap This field, which is only present in the binary
Fepresentation, specifies the number of
SensoryDeviceCapability instances
accommodated in the
SensoryDeviceCapabilityList.

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

SensoryDeviceCapability type shall be used.
In the binary description, the following mapping ffable is

used,
Binary
Terms of device representation for
device type (8 bits)
Light device 00000000
Flash device 00000001
Heating device 00000010
Cooling device 00000011
Wind device 00000100
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Name Definition
Vibration device 00000101
Sprayer device 00000110
Scent device 00000111
Fog device 00001000
Colour correction device 00001001
Rigid body motion device 00001010
Tactile device 00001011
Kinesthetic device 000021100
Mobile device position 00001101
Bubble device 00001110
3D printing devicé 00001111
Arrayed light'device 00010000
Sound display device 00010001
Reserved 00010010-11111111

10
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Name

Definition

SensoryDeviceCapability

Specifies single description of sensory device capability
description. The list of single device capabilities are as

follows.
Terms of device Device capability type
Light device LightCapabilitvType
Flash device FlashCapabilityType
Heating device HeatingCapabilityTyp
e

Cooling device CoolingCapabilityTyp
e

Wind device WindCapabilityType

Vibration device VibrationCapabilfityT
ype

Sprayer device SprayerCapabilityTyp
e

Scent device ScentCapabilityType

Fog device FogCapabilityTypg

Colour correction ColorCorrectionChpab

device ilityType

Rigid body motion RigidBodyMotionChpab

device ilityType

Tactile device TactileCapabilityTyp
e

Kinesthetic device KinestheticCapablfilit
yType

Mobile device position | MobileDevicePosifkion
CapabilityType

Bubble device BubbleCapabilityType

3D printing device

ThreeDPrintingCapabi

lityType

Arrayed light device ArrayedLightCapabili
tyType

Sound display device SoundDisplayCapabili
tytype

© ISO/IEC 2018 - All rights reserved
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Name

Definition

SensoryDeviceCapabilityBaseType

SensoryDeviceCapabilityBaseType shall extend
dia:TeminalCapabilityBaseType as definedin
ISO/IEC 21000-7 and provides a base abstract type for a
subset of types defined as part of the sensory device
capability metadata types.

SensorDexi hp(‘apahi 11 1—47T.'i st Type

Wranper element tune which allows multinle
rr v r

occurrences of sensor device capability descriptions.

NumOfSensorCap This field, which is only present in the binary
representation, specifies the number of
SensorCapability instances accommodated in the
SensorCapabilityList.
IndivildualSensorCapType This field, which is only present in‘the binary
representation, describes which'SensorCapability
type shall be used.
In the binary descriptien, the following mapping table is
used,
Binary
Term of sensor capability representation for
sensor type (8 bits)
Light'sensor capability 00000000
Ambient noise sensor 00000001
capability
Temperature sensor 00000010
capability
Humidity sensor capability | 00000011
Distance sensor capability 00000100
Atmospheric pressure 00000101
Sensor capability
Position sensor capability 00000110
Velocity sensor capability 00000111
Acceleration sensor 00001000
capability
Orientation sensor 00001001
capability
12 © ISO/IEC 2018 - All rights reserved
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Name Definition
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 capabhility 00010001
Gas sensor capability 00010010
Dust senser capability 00010011
Mudti-interaction point 00010100
sensor 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 00011011
r‘apabi]ify
Engine oil temperature 00011100
sensor capability
Intake air temperature 00011101
sensor capability
Tire pressure monitor 00011110

system sensor capability

© ISO/IEC 2018 - All rights reserved
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Name Definition
Distance travelled sensor 00011111
capability
Speed sensor capability 00100000
Vehicle speed sensor 00100001
capability
Mass air flow sensor 00100010
capability
Fuel level sensor capability | 00100011
Manifold absolute pressure | 00100100
sensor capability
EngineRPM sensor 00100101
capability
Radar sensor capabhility 00100110
Array camera sensor 00100111
capability
E-Nose.sensor capability 00101000
Microphone sensor 00101001
capability
Reserved 00101010-11111111
SensorDeviceCapability Specifies single description of sensor device capability
description. The list of single sensor capabilities are as
follows.
Term of sensor Sensor capability
type
Light sensor LightSensorCapab
ilityType
Ambientnoise-senser AmbientNoiseSens
orCapabilityType
Temperature sensor TemperatureSenso
rCapabilityType
Humidity sensor HumiditySensorCa
pabilityType
14 © ISO/IEC 2018 - All rights reserved
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Name Definition

Distance sensor DistanceSensorCa
pabilityType

Atmospheric pressure AtmosphericPress

Sensor ureSensorCapabil
ityType

Position sensor PositionSengprCa
pabilityType

Velocity sensor VelocitySensprCa
pabilityType

Acceleration sensor Accelerationfens
orCapabilitylype

Orientation sensor OrientationS¢nso
rCapabilityType

Angular velocity sensor AngularVeloclityS
ensorCapabilfityT
ype

Angular acceleration sensor | AngularAccelgrat
ionSensorCapabil
ityType

Force sensor ForceSensorCapab
ilityType

Torque sensor TorqueSensorfapa
bilityType

Pressure sensor PressureSensprCa
pabilityType

Motion sensor MotionSensorfapa
bilityType

Intelligent camera sensor IntelligentCamer
aCapabilityType

Bend B e fal :
DehRtSensot BerdSenrsercababi

lityType

Gas sensor GasSensorCapabil
ityType

Dust sensor DustSensorCapabi
lityType
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Name Definition

Multi interaction point MultiInteraction

sensor PointSensorCapab
ilityType

Gaze tracking sensor GazeTrackingSens
orCapabilityType

Global position sensor GlobalPositionSe
nsorCapabilityTw
pe

Altitude sensor AltitudeSeénsorCa
pabilityType

Weather sensor WeatherSensorCap
abilityType

Camera sensor CameraSensorCapa
bilityType

Proximity sensor ProximitySensorC
apabilityType

Body weight’sensor BodyWeightSensor
CapabilityType

Engine€ oil temperature EngineOilTempera

sensor tureSensorCapabi
lityType

Intake air temperature IntakeAirTempera

sensor tureSensorCapabi
lityType

Tire pressure monitor TirePressureMoni

system sensor torSystemSensorC
apabilityType

Distance travelled sensor DistanceTraveled
SensorCapability
Type

C A | [QEVN 0 A EEYAR NN N

;_)}JCCU SCIISUIL i AT T1O = oY
ilityType

Vehicle speed sensor VehicleSpeedSens
orCapabilityType

Mass air flow sensor MassAirFlowSenso
rCapabilityType
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Name Definition

Fuel level sensor FuelLevelSensorC
apabilityType

Manifold absolute pressure | ManifoldAbsolute

sensor PressureSensorCa
pabilityType

EngineRPM sensor EngineRPMSengorC
apabiityType

Radar sensor RadarSernsorCapab
ilig¥yType

Array camera sensor ArrayCameraS¢nso
rCapabilityType

E-Nose sensor EnoseSensorCapab
ilityType

Microphone sénsor MicrophoneSensor
CapabilityType

JensorCapabilityBaseType SensokCapabilityBaseType shall extend

dia:TeminalCapabilityBaseType as definedin

ISOAEC 21000-7 and provides a base abstract type for a
subset of types defined as part of the sensor devide
capability metadata types.

UserSensoryPreferencelistType Wrapper element type which allows multiple
occurrences of user preference descriptions on sgnsory
effects.

NumOfUserSensoryPretf This field, which is only present in the binary

representation, specifies the number of USPrefdrence
instances accommodated in the
UserSensoryPreferencelist.

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

Ir-the-binary-deseriptionthe fellowing mappingtable is
used.
Binary
Terms of effect representation for
effect type (8bits)
Light effect 00000000
Flash effect 00000001
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Name Definition
Heating effect 00000010
Cooling effect 00000011
Wind effect 00000100
Vibration effect 00000101
Sprayer effect 00000110
Scent effect 00000111
Fog effect 00001000
Colour correction effect | 00001001
Rigid body motion effect 00001010
Tactile effect 00001011
Kinesthetic effect 00001100
Bubble effect 00001101
3D printing effect 00001110
3D printing colour 00001111
reproduction effect
Arrayed light effect 00010000
Sound display effect 00010001
Reserved 00010010-11111111

18
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Name

Definition

USPreference

Specifies single description of user preference
description on sensory effect. The list of single user

preferences are as follows.

Terms of effect

Terms of user

preference
Light effect LightPrefType
Flash effect FlashPrefType
Heating effect HeatdngPrefType
Cooling effect CoolingPrefType
Wind effect WindPrefType
Vibration effect VibrationPrefType
Scent effect ScentPrefType
Fog effect FogPrefType
Spraying effect SprayingPrefType

Colour correction effect

ColorCorrecti¢nPref
Type

Rigid body motion effect

RigidBodyMoti¢nPref
Type

Tactile effect

TactilePrefType

Kinesthetic effect

KinestheticPr¢fType

Bubble effect

BubblePrefTyp¢

3D printing effect

ThreeDPrintingPrefT
ype

3D printing colour

ThreeDPrintingColor

reproduction effect ReproductionPrefTyp
e
Arrayed light effect ArrayedLightPrefTyp
e
Sound display effect SoundDisplayPrefTyp
e
© ISO/IEC 2018 - All rights reserved 19
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Name

Definition

UserSensoryPreferenceBaseType

UserSensoryPreferenceBaseType shall extend
dia:UserCharacteristicBaseType as definedin
ISO/IEC 21000-7 and provides a base abstract type for a
subset of types defined as part of the sensory device
capability metadata types.

SensorAdap#;ﬁ—'i onPreferencel istT

Wranper element tune which allows multinle
rr v r

ype

occurrences of user preference descriptions on sensor
adaptation.

NumOfSensorAdaptationPref

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

IndivildualSensorAdaptationPrefT
ype

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

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

Term of sensor Binary representation
adaptation preference for sensor type (8bits)
Light'sensor adaptation 00000000
preference
Ambient noise sensor 00000001

adaptation preference

Temperature sensor 00000010
adaptation preference

Humidity sensor 00000011
adaptation preference

Distance sensor adaptation | 00000100
preference

Atmospheric pressure 00000101

sensor adaptation
preference

Position sensor adaptation | 00000110
preference

Velocity sensor adaptation | 00000111
preference

20
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Name

Definition

Acceleration sensor 00001000
adaptation preference

Orientation sensor 00001001
adaptation preference

Angular velocity sensor 00001010

adaptation preference

Angular acceleration 00001011
sensor adaptation

preference

Force sensor adaptation 00001100
preference

Torque sensor adaptatien 00001101
preference

Pressure sengoradaptation | 00001110
preference

Motion sensor adaptation 00001111
preference

Intelligent camera sensor 00010000
adaptation preference

Radar sensor adaptation 00010001
preference

Array camera sensor 00010010
dapatation preference

Reserved 00010011-111111111

JAPreferentce

Specifies single description of user preference
description on sensor adaptation. The list of singl
sensor adaptation preferences are as follows:

11”2

Sensor adaptatiorn
Term of sensor

£ 4=
PICICICIICTC Ly T

Light sensor LightAdaptationPrefTy
pe

Ambient noise AmbientNoiseAdaptatio

sensor nPrefType

Temperature sensor | TemperatureAdaptation
PrefType

© ISO/IEC 2018 - All rights reserved
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Name

Definition

Humidity sensor

HumidityAdaptationPre
fType

Distance sensor

DistanceAdaptationPre
fType

Atmospheric

AtmosphericPressureAd

pressure Sensor

aptationPrefType

Position sensor

PositionAdaptationPre
fType

Velocity sensor

VelocityAdaptationPre
fType

Acceleration sensor

AccelexationAdaptatio
nPrefType

Orientation sensor

OxientationAdaptation
PrefType

Angular velocity. AngularVelocityAdapta
sensor tionPrefType
Angular AngularAccelerationAd

acceleration sensor

aptationPrefType

Force sensor

ForceAdaptationPrefTy
pe

Torque sensor

TorqueAdaptationPrefT
ype

Pressure sensor

PressureAdaptationPre
fType

Motion sensor

MotionAdaptationPrefT
ype

Intelligent camera
sensor

IntelligentCameraAdap
tationPrefType

Radar sensor

RadarAdaptationPrerly
pe

Array camera
sensor

ArrayCameraAdaptation
PrefType

22
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Name Definition

SensorAdaptationPreferenceBaseT |SensorAdaptationPreferenceBaseType shall
ype 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 types.

| il el h ) 1
«J.J  LAIIPJICTS

—

he followings are some examples of the ControlInfo type.

he following example shows an instantiation of SensoryDeviceCapabilityLigt. The
ensoryDeviceCapabilityList allows multiple occurrences of SensorybeviceCapapility
lements. For the details of SensoryDeviceCapability elements, please see the examples of
hdividual sensory device capability types.

0 =

— D

cidl:ControlInfo xsi:schemalLocation="urn:mpeg:mpegrv:2018:01-CIDL-NS
IDL.xsd" xmlns:xsi="http://www.w3.0rg/2001/XMLSCHema-instance"
mlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS" xmins:dcdv="urn:mpeg:mpeg-
:2018:01-DCDV-NS" xmlns:sapv="urn:mpeg:mped<v:2018:01-SAPV-NS"
mlns:scdv="urn:mpeg:mpeg-v:2018:01-SCDV-NSY¥ xmlns:sepv="urn:mpeg:myeg-
:2018:01-SEPV-NS" xmlns:mpegvct="urn:mped:mpeg-v:2018:01-CT-NS">
<cidl:SensoryDeviceCapabilityList>
<cidl:SensoryDeviceCapability Xgi:type="dcdv:LightCapabilityType">

I R <) )

</cidl:SensoryDeviceCapabiLity>

</cidl:SensoryDeviceCapabilityList>
/cidl:ControlInfo>

The following example shows ,“an instantiation of SensorDeviceCapabilityLigt. The
JensorDeviceCapabilityList allows multiple occurrences of SensorDeviceCapalpility
glements. For the details—of'SensorDeviceCapability elements, please see the examples of
individual sensor device capability types.

cidl:ControlInfo xsi:schemalLocation="urn:mpeg:mpeg-v:2018:01-CIDL-NS
IDL.xsd" xmlas:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
mlns:cidi="urn:mpeg:mpeg-v:2018:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-
:2018:081¢DCDV-NS" xmlns:sapv="urn:mpeg:mpeg-v:2018:01-SAPV-NS"
mlns:scdv="urn:mpeg:mpeg-v:2018:01-SCDV-NS" xmlns:sepv="urn:mpeg:myeg-
2018+ 01-SEPV-NS" xmlns:mpegvct="urn:mpeg:mpeg-v:2018:01-CT-NS">
<cidl:SensorDeviceCapabilityList>
CIdtITSENSOrDeEviceCapapiIIty
xsi:type="scdv:AmbientNoiseSensorCapabilityType">

I R <) )

</cidl:SensorDeviceCapability>

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

The following example shows an instantiation of UserSensoryPreferencelList. The
UserSensoryPreferenceList allows multiple occurrences of USPreference elements. For the
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details of USPreference, please see the examples of user’s sensory preference on individual sensory
effects.

<cidl:ControlInfo xsi:schemalocation="urn:mpeg:mpeg-v:2018:01-CIDL-NS
CIDL.xsd" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-
v:2018:01-DCDV-NS" xmlns:sapv="urn:mpeqg:mpeg-v:2018:01-SAPV-NS"
xmlns:scdv="urn:mpeg:mpeg-v:2018:01-SCDV-NS" xmlns:sepv="urn:mpeg:mpeg-—
v:2018:01-SEPV-NS" xmlns:mpegvct="urn:mpeg:mpeg-v:2018:01-CT-NS">
<cildl:UserSensoryPreferencelList>
<cidl:USPreference xsi:type="sepv:CoolingPrefType">

</cidl:USPreference>

</didl:UserSensoryPreferencelList>
</cidll:ControlInfo>

The following example shows an instantiation of SensorAdaptationPxeferencelList. The
SensorAdaptationPreferencelList allows multiple occurrences of $APreference elements.
For the (details of SAPreference, please see the examples of user’s preference on individual sensg
adaptatipon.

—

<cidl:ControlInfo xsi:schemalocation="urn:mpegsmpeg-v:2018:01-CIDL-NS
CIDL.x®sd" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:lcidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS¥\xmlns:dcdv="urn:mpeqg:mpeg-
v:2018:01-DCDV-NS" xmlns:sapv="urn:mpeqg:mpe€g-v:2018:01-SAPV-NS"
xmlns:lscdv="urn:mpeg:mpeg-v:2018:01-SCDV=NS" xmlns:sepv="urn:mpeg:mpeg-—
v:2018:01-SEPV-NS">

<cildl:SensorAdaptationPreferenceList>
<cidl:SAPreference
xsi:type="sapv:IntelligentCameradAdaptationPrefType">

</cidl:SAPreference>

</didl:SensorAdaptatibnPreferencelList>
</cidll:ControlInfo>

4.6 Sensory device capability description

4.6.1 (eneral

This subclause «specifies tools for describing device capabilites of sensory devices. The followinlg
subclauge defines an abstract complex type of SensoryDeviceCapabilityBaseType, which the devide
capability,description of individual sensory device should inherit.

4.6.2 Reference coordinate system

The origin of the reference coordinate for sensory devices is located at the position of the user. Each
axis is defined as follows:

— X-axis is in the direction of the right hand side of the user facing the screen;
— Y-axis is in the reverse direction of gravity;

— Z-axis is in the direction of the user’s facing the screen.
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The X-, Y-, and Z-axis are depicted in Figure 2.

Figure 2 — Reference coordinate system for sensory devices

4.6.3 Sensory device capability base type

4.6.3.1 XML representation syntax

complexType name="SensoryDeviceCapabilityBaseType" abstract="true"

<complexContent>
<extension base="dia:TerminalGapabilityBaseType">

<attributeGroup ref="cidlisensoryDeviceCapabilityAttributed"/>
</extension>
</complexContent>
/complexType>
4.6.3.2 Binary representation-syntax
SensoryDeviceCapabilityBaseType{ Number of bits Mnemonic
TerminalCapabilityBasé TerminalCapabilityBaseType
sensoryDeviceCapabilityAttributes sensoryDeviceCapabilityAttributef Type
}

4.6.3.3 Semantics

Seniantics of the SensoryDeviceCapabilityBaseType type.

Name Definition

SensoryDeviceCapabilityBa [SensoryDeviceCapabilityBaseType shall extend
seType dia:TeminalCapabilityBaseType as definedin

types defined as part of the sensory device capability meta
types.

data

ISO/IEC 21000-7 and provides a base abstract type for a subset of

© ISO/IEC 2018 - All rights reserved
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Name Definition

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

4.6.4 Sensory device capability base attributes

4.6.4.1 XML representation syntax

<attrilputeGroup name="sensoryDeviceCapabilityAttributes">
<aftribute name="zerothOrderDelayTime" type="nonNegativeInteger"
use="optional"/>
<afltribute name="firstOrderDelayTime" type="nonNegativelntegexrX
use="optional" />
<afltribute name="locator" type="mpeg7:termReferenceType"
use="dptional"/>
</attrlibuteGroup>
4.6.4.2 | Binary representation syntax
senspryDeviceCapabilityAttributes Number of bits Mnemonic
{
zerothOrderDelayTimeFlag 1 bslbf
firstQrderDelayTimeFlag 1 bslbf
locatiorFlag 1 bslbf
if(zerothOrderDelayTimeFlag){
zerothOrderDelayTime 16 uimsbf
}
if(firstOrderDelayTimeFlag){
figstOrderDelayTime 16 uimsbf
}
if(lo¢atorElag){
lotater 7 blsbf
}
}

4.6.4.3 Semantics

Semantics of the sensoryDeviceCapabilityAttributes type.
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Name Definition
sensoryDeviceCapability |Describes a group of attributes for the sensory device capabilities.
Attributes
zerothOrderDelayTimeFlag |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.
f[irstOrderDelayTimeFlag |This ield, whichis only presentin the binary representatior], signals
the presence of the activation attribute. A value of “1” meéanq the
attribute shall be used and “0” means the attribute shall-hot pe used.
lJocatorFlag This field, which is only present in the binary représentation, signals
the presence of the activation attribute. A valyerof “1” meang the
attribute shall be used and “0” means the attribute shall not pe used.
gerothOrderDelayTime Describes required preparation time. 6f'a Sensory device to He
activated since it receives a command in the unit of millisecqnd
(ms).
flirstOrderDelayTime Describes the delay time for a-device to reach the target intepsity
since it receives a command and is activated in the unit of
millisecond (ms).
Jocator Describes the position of the device from the user’s perspective
according to theX-, Y-, and Z-axis as a reference to the
LocationGs as defined in ISO/IEC 23005-6: —, A.2.3.
4.6.4.4 Examples
The following example shows a usé\of sensoryDeviceCapabilityAttributes, which describes
that a  sensory  device, ““specified by the identifier @ value of 1dgl, of
“bpecific sensory deuice capability type” requires preparation time of 0 ms to sfart, and
1 ms to reach target intensity, and is located at the left side according to the position model defined in
IFO/IEC 23005-6: —, A.2:3.
cidl:SensorybeviceCapability
Hsi:type="dedv:specific sensory device capability type"
flirstOrderbPelayTime="0" zerothOrderDelayTime="1" id="1dcl"
llocator&furn:mpeg:mpeg-v:01-SI-LocationCS-NS:left" />
4.7 Sensor capability description
-./.1 General

This subclause specifies tools for describing sensor capability of individual sensors. In 4.7.2, the global

coordinate for sensors which depends on the real world environment of user to determine the
of the sensors is defined. In 4.7.3, an abstract complex type of SensorCapabilityBaseType is
which the sensor capability description of individual device should inherit.
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4.7.2 Global coordinate for sensors

Figure 3 — Global coordinate for sensors

The origin of the global coordinate for sensors is located at the position ef-the user adapting the right
handed foordinate system. Each axis is defined as follows. Y-axis is in the direction of gravity. X-axis is
in the djrection of the top right corner of the screen. Z-axis is in_the opposite direction of the userfs
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
<compllexType name="SensorCapabilityBaseType" abstract="true">
<cdmplexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name=!Accuracy" type="cidl:AccuracyType"
minOcdurs="0"/>
</sequence>
<attributeGproup ref="cidl:sensorCapabilityBaseAttributes"/>
</extension>
</domplexConterty
</compglexType>
<compllexTypeiname="AccuracyType" abstract="true"/>
<compllexType name="PercentAccuracy">
<cdmpdexContent>
<extension base="cidl:AccuracyType">
<attribute name="value" type="mpeg7:zeroToOneType"/>
</extension>
</complexContent>
</complexType>
<complexType name="ValueAccuracy">
<complexContent>
<extension base="cidl:AccuracyType">
<attribute name="value" type="float"/>
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https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

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

4.7.3.2 Binary representation syntax

SensorCapabilityBaseType { Number of bits Mnemonic
AccuracyFlag 1 bslbf
TerminalCapabilityBase TerminalCapabilityBaseType
if(AccuracyFlag){

Accuracy AccuracyType
}
SensorCapabilityBaseAttributes SensorCapabilityBaseAttributesType

}

AccuracyType {

AccuracySelect 2 bslbf
if(AccuracySelect==00){

PercentAccuracy 32 fsbf
} else if (AccuracySelect==01) {

ValueAccuracy 32 fsbf
}

}

4.7.3.3 Semantics

Semantics of'the SensorCapabilityBaseType.

Name Definition

SensorCapabilityBaseTy
pe

SensorCapabilityBaseType shall extend
dia:TeminalCapabilityBaseType as definedin

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

AccuracyFlag

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

© ISO/IEC 2018 - All rights reserved
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Accuracy

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

sensorCapabilityBase
Attributes

Describes a group of attributes for the sensor capabilities.

Semantics of the AccuracyType.

Name Definition

AccurgcyType Becomes a parent type providing a choice of describing the accunacy in
either relative value or absolute value.

AccurgcySelect This field, which is only present in the binary representation, describes
which accuracy scheme shall be used. “0” means that the
PercentAccuracy type shall be used, and “1” means-that the
ValueAccuracy type shall be used.

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

value Provides an actual value in a relative way for accuracy where value 0
means 0 % accuracy and value 1¢0'means 100 % accuracy. It shall be a
zeroToOneType type as defined in ISO/IEC 15938-5:2003.

ValueANccuracy Describes the degree of:¢loseness of a measured quantity to its actual
value in an absolute value of given unit.

Value Provides an actual value in an absolute way, where the value meang

the possible range of error as (-value, +value) ofgiven unit.

4.7.3.4 | Examples

For examples of using SensorCapabilityBaseType please see the examples provided by the
individuial sensor device capability types.

4.7.4 Sensor capability-base attributes

4.7.4.1 | XML representation syntax

<attrilputeGxroup name="sensorCapabilityBaseAttributes">
<atltrbute name="unit" type="mpegvct:unitType" use="optional"/>
<atltzibute name="maxValue" type="float" use="optional"/>

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

use="optional" />

<attribute name="sensitivity" type="float" use="optional"/>
<attribute name="SNR" type="float" use="optional"/>

</attributeGroup>

30
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SensorCapabilityBaseAttributesType { Number of bits Mnemonic
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
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
if(sensitivityFlag){
sensitivity 32 fsbf
}

© ISO/IEC 2018 - All rights reserved

31


https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

SensorCapabilityBaseAttributesType { Number of bits Mnemonic
if(SNRFlag){
SNR 32 fsbf
}
}

4.7.4.3 | Semantics

Semantifgs of the SensorCapabilityBaseAttributes.

Name Definition

sensorCapabilityBase Describes a group of attributes for the sensor capabilities.
Attridutes

unitFllag 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” meansthe attribute shall not be used.

maxVallueFlag This field, which is only presentin the binary representation, signals
the presence of the activationattribute. A value of “1” means the
attribute shall be used atid*“0” means the attribute shall not be used.

minvVallueFlag This field, which isiefly 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.

offsefFlag 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.

numOfIfevelsFlag 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.

SNRF1ag Thisfreld, whichisonly presentimthe bimary represemntation, sigmats
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

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 the semantics of the maxValue and minValue is used for

thevalues of maxvValue andminvValue areused

naxValue Describes the maximum value that the sensor can perceiveyThe terms
will be different according to the individual sensor type:

ninvalue Describes the minimum value that the sensor can.pérceive. The terms
will be different according to the individual serisor type.

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

rfumOfLevels Describes the number of value levels that the sensor can perceiye in

between maximum and minimum value.

EXAMPLE The value 5 means the sensor can perceive 5 steps|from
minValue to maxValue.

gensitivity Describes the minimum magnitude of input signal required to groduce
a specified output'signal in given unit.

n

NR Describes thératio of a signal power to the noise power corrupting the
signal.

4.7.4.4 Examples

The following example shows. a use of SensorCapabilityBaseAttributes. It shows|that an
arbitrary sensor device of'type any specific sensor device capability type has|an id of
“Bns01” with maxValue.0f100, minValue of 10, 20 levels, offset of -3, sensitivity of 0.8, and SNR|of 99 dB.
It also shows that the measuring unit of the specified sensor device is dB.

cidl:SensexPeviceCapability
si:typesiiscdv:any specific sensor device capability type" id="ans0Il|"
axValde="100" minValue="10" numOflLevels="20" offset="-3"
ensifivity="0.8" SNR="99" unit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-
S SAB" />

2o 3N

.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.
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4.8.2 User sensory preference base type

4.8.2.1 XML representation syntax

<complexType name="UserSensoryPreferenceBaseType" abstract="true">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<attributeGroup ref="cidl:userSensoryPrefBaseAttributes"/>
</extension>
</domplexContent>
</comglexType>

4.8.2.2 | Binary representation syntax

UserSenkoryPreferenceBaseType { Number of bits Mnemonic
UserfCharacteristicBase UserCharacteristicBaseType
user§ensoryPrefBaseAttributes userSensoryPrefBaseAttributesType

}

4.8.2.3 | Semantics

Semantifs of the UserSensoryPreferenceBaseType type.

Name Definition

UserSensoryPreference |UserSensoryPrefierenceBaseType shall extend
BaseType dia:UserCharac¢teristicBaseType asdefined in ISO/IEC 21000}
7 and provides‘a base abstract type for a subset of types defined as part
of the sensory device capability metadata types.

userSgnsoryPrefBase Describes a group of common attributes for the describing user
Attrilutes préferences on sensory experience.

4.8.2.4 | Examples

For the ¢xamples of UserSensoryPreferenceBaseType, please see the examples of preferences op
individujal sensory effect type.

4.8.3 User sensory preference base attributes

4.8.3.1 XML renresantation-svntax

7T T O pPTreotatatIoi oy irtax

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

</restriction>
</simpleType>

4.8.3.2 Binary representation syntax

userSensoryPrefBaseAttributesType { Number of bits Mnemonic
AdaptationModeFlag 1 bslbf
ActivateFlag 1 bslbf
if(adaptationModeFlag){
adaptationMode adaptationModeType
}
if(activateFlag){
activate 1 bslbf
}
}
ddaptationModeType {
AdaptationMode 2 bslbf
}
4.8.3.3 Semantics
Semantics of the userSen'seryPrefBaseAttributes type.
Name Definition
UserSensoryPrefBase Describes a group of common attributes for the describing user
Jttributes preferences on sensory experience.
ddaptationModeFlag This field, which is only present in the binary representation, sighals the
presence of the activation attribute. A value of “1” means the attrjbute
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

© ISO/IEC 2018 - All rights reserved
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Name Definition

render sensory effect with scaled intensity according to the device

capacity.

activate Describes whether the effect shall be activated. A value of t rue means
the effect shall be activated and £alse means the effect shall be
deactivated.

adaptaltionModeType Tool for describing the adaptation mode with enumeration set. When,itg

value is st rict, it means that when the input value is out of range, the
output should be equal to the maximum value that the device is able’to
operate. When its value is scalable, it means that the output shall be
linearly scaled into the range that the device can operate.

In the binary description, the following mapping tableds used.

adaptationModeType adaptationMode
00 strict

01 sealable

10-11 Reserved

4.8.3.4

Examples

For the ¢xamples of userSensoryPrefBaseAttr@butes, please see the examples of preferences o
individujal sensory effect type.

4.9 Sensor adaptation preference description

4.9.1 (General

This subclause specifies tools (for“describing preferences of individual users regarding the sense

informa

SensorAdaptationPreferenceéBaseType, which the user preferences on each individual type of sense

informa

4.9.2 §

4.9.2.1

fion should inherif?
ensor adaptation preference base type

XML Tepresentation syntax

fion. The  following  subclauses define an  abstract complex type d

[oFEr—p e

<compl

exType name="SensorAdaptationPreferenceBaseType" abstract="true">

<complexContent>

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

</complexContent>
</complexType>

36
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4.9.2.2 Binary representation syntax

018(E)

SensorAdaptationPreferenceBaseType { | Number of bits Mnemonic
UserCharacteristicBase UserCharacteristicBaseType
sensorAdaptationPrefBaseAttributes sensorAdaptationPrefBaseAttributesTyp

e

}

4.9.2.3 Semantics

Semantics of the SensorAdaptationPreferenceBaseType type.

Name Definition

0

ensorAdaptationPrefe|SensorAdaptationPreferenceBasgType shall extend
YenceBaseType dia:UserCharacteristicBaseType asdefinedin ISO/IEQ
7 and provides a base abstract type for a subset of types defined
of the sensor capability metadata types.

21000-
hs part

JensorAdaptationPrefB|Describes a group of common attributes for describing the adapt
dseAttributes preferences on sensed information.

ation

4.9.2.4 Examples

Hor the examples of SensorAdaptatiodPreferenceBaseType, please see the exan
fdreferences on individual sensor adaptatien preference type.

4.9.3 Sensor adaptation preferencé base attributes

4.9.3.1 XML representation syntax

hples of

attributeGroup name="sensorAdaptationPrefBaseAttributes">
<attribute pame="sensorIdRef" type="anyURI" use="optional"/>
<attribute wame="sensorAdaptationMode"

flype="cidl :SensorAdaptationModeType" use="optional"/>

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

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

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

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

Lattribute name="numOflLevels" type="nonNegativelnteger"

use="optional™/>
</attributeGroup>

<simpleType name="sensorAdaptationModeType">
<restriction base="string">
<enumeration value="strict"/>
<enumeration value="scalable"/>
</restriction>
</simpleType>

© ISO/IEC 2018 - All rights reserved
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4.9.3.2 Binary representation syntax

sensorAdaptationPrefBaseAttributesType

{ Number of bits Mnemonic
sensorldRefFlag 1 bslbf
sensorAdaptationModeFlag 1 bslbf
aftivateFlag 1 bslbf
unitFlag 1 bslbf
maxValueFlag 1 bslbf
nminValueFlag 1 bslbf
numOfLevelsFlag 1 bslbf
if(sensorldRefFlag) {

sensorldRef See ISO/IEC 106464 UTF-8

}

if(sensorAdaptationModeFlag) {

sensorAdaptationMode

sensorAdaptationModeTyp

}
if(activateFlag) {

activate 1 bslbf
}
if(unitFlag) {

unit 8 bslbf
}
if(maxValueFlag) {

maxValue 32 fsbf
}
if(minValueFlag) {

minValue 32 fSbf

38
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sensorAdaptationPrefBaseAttributesType

{

Number of bits Mnemonic

}

if(numOfLevelsFlag) {

numOfLevels vluimsbf5

}

sensorAdaptationModeType {

sensorAdaptationMode 2 bslbf

4.9.3.3 Semantics

Semantics of the SensorAdaptatinPrefBaseAttributes type.

Name Definition

JensorAdaptationPrefB |Describes a group:0f' common attributes for the describing adaptation
dseAttributes preferences on sensed information.

[0))

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

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

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

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

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

minvValueFlag 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
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Name Definition
shall be used and “0” means the attribute shall not be used.
sensorIdRef Refers the Id of an individual sensor that has generated the specific

sensor adaptation preferences.

sensorAdaptationMode

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

information

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

bd
e
bhn

activalte Describes whether the user allows the sensed information to be used pr
not. A value of “true” means the sensed information is allowed to ulse
and ” false” means the sensed information is net-allowed to use.

unit Describes the unit of value which the userpréfers to adapt.

maxVallue Describes the maximum desirable™\wvalue of the sensed informatipn
according to the maximum scale defined within the semantics definitipn
of the individual sensor.

minVallue Describes the minimum:(desirable value of the sensed informatipn
according to the minimum scale defined within the semantics definition [of
the individual sensot.

numOfIfevelsnumOfLevel |Describes the.desirable number of value levels in between maximum afpd

s minimum value.

sensorAdaptationModeT |Tool for describing the adaptation mode with enumeration set. When 1ts

ype valpeis strict, it means that when the input value is out of range, the
output should be equal to the maximum value that the device is able to
operate. When its value is scalable, it means that the output shall pe
linearly scaled into the range that the device can operate.

4.9.3.4 | Examples

For the| examples of sensorAdaptationPrefBaseAttributes, please see the examples qf

preferer

cescon individual sensor adaptation preference type.

5 Device capability description vocabulary

5.1 General

This sublause describes syntax and semantics of the device capability description vocabulary which
comprises the following devices:

— light, coloured light, flash light device;
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— heating, cooling device;
— wind device;

— vibration device;

— scent device;

— fog device;

- sprayer device;

-+ colour correction device;
-+ tactile device;

—+ kinesthetic device;

—+ rigid body motion device;
-+ mobile device position;
-+ bubble device;

-+ 3D printing device;

-+ arrayed light device;

-+ sound display device.

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

5.2 Schema wrapper conventions

—

he syntax defined in this-sublause assumes the following schema wrapper to form a valid XML schema
document.

schema xmln&="http://www.w3.0rg/2001/XMLSchema"
mlns:mpegi="urn:mpeg:mpeg’:schema:2004" xmlns:mpegvct="urn:mpeg:mpeg-
:2018:05~CT-NS" xmlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS"
mlns:dedv="urn:mpeg:mpeg-v:2018:01-DCDV-NS"
argetNamespace="urn:mpeg:mpeg-v:2018:01-DCDV-NS"
lementFormDefault="qualified" attributeFormDefault="unqualified"
ersion="TSQ/IEC 230Q5-2" id4d="MPEG-V-DCDV xsd">

<) M T < B

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

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

<import namespace="urn:mpeg:mpeg-v:2018:01-CT-NS"
schemalocation="“http://standards.iso.org/ittf/PubliclyAvailableStandards/
MPEG-V_schema files/MPEG-V-CT.xsd"/>
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Additionally, the following line should be appended to the resulting schema document in order to

obtain a

well-formed XML document.

</schema>

5.3 Light capability type

53.1 G

eneral

This sub

53.2 X

clause specifies syntax and semantics of lighting capabilities of lighting devices.

ML representation syntax

<compll
<co

exType name="LightCapabilityType">

mplexContent>

<extension base="cidl:SensoryDeviceCapabilityBaseType&'>
<sequence>

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

</sequence>

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

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

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

</extension>
</domplexContent>
</comglexType>
5.3.3 Hinary representation syntax
LightCapabilityType { Number of bits Mnemonic
ColorFlag 1 bslbf
unitFlag 1 bslbf
maxIntensityFlag 1 bslbf
numpPfLightLevelsFlag 1 bslbf
SensoryDevieeCapabilityBase SensoryDeviceCapabilityBaseType
if(ColorFrag)f
LoopColor vluimsbf5
for(k=0;k<LoopColor;k++){
Color[k] ColorType
}
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LightCapabilityType { Number of bits Mnemonic
}
if(unitFlag){
unit 8 bslbf
}
if(maxIntensityFlag){
maxIntensity 32 uimsbf
}
if(numOfLightLevelsFlag){
numOfLightLevels 16 uimsbf
}
}

5.3.4 Semantics

Semantics of the LightCapabilityType type.

Name Definition

IightCapabilityType [Tool fofdescribing alight capability.

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

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

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

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

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

unit Specifies the unit of the maxIntensity, if a unit other than the default unit

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

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

numOfLightLevels Describes the number of intensity levels that the device can provide in
between maximum and minimum intensity of light.

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

Color Describes the list of colours which the lighting device can provide as,a
reference to a classification scheme term or as RGB value. A CS that may
be used for this purpose is the ColorCS defined in ISO/IEC 23005-6: —,
A2.2.

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

5.3.5 Examples

This example shows the description of a light capability with thie following semantics. The ligh
identifier is “1ight1”. The maximum intensity of the light is 300JuX%. There are 10 light levels betwee
maximum and minimum intensity. The location of the light, is.the right side according to the positio
model described in ISO/IEC 23005-3:2018, Figure 3. The celours that can be displayed by the light ar
“white”,|“red”, “blue”, and “green” from the classification scheme described in ISO/IEC 23005-6: —
A2.2.

D = = =+

-

<cidl:SensoryDeviceCapability xsi:type="dcdv:LightCapabilityType"
id="1lilghtl" unit="urn:mpeg:mpeg—-v.:01-CI-UnitTypeCS-NS:lux"
maxIntjensity="300" numOfLightLewvels="10" locator="urn:mpeg:mpeg-v:01-SI-
LocatilonCS-NS:right">

<dddv:Color>

urn:mpeg:mpeg-v:01-SIFColorCS-NS:white

</dcdv:Color>

<dgdv:Color>

urn:mpeg:mpeg-v.a0l-SI-ColorCS-NS:red

</dcdv:Color>

<dddv:Color>

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

</dcdv:Color>

<dddv :Celor>

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

</ded+coter

</cidl:SensoryDeviceCapability>

5.4 Flash capability type

5.4.1 General

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

<complexType name="FlashCapabilityType">

<complexContent>

<extension base="dcdv:LightCapabilityType">

<attribute
use="optional" />
<attribute

name="maxFrequency" type="positivelnteger"

name="numOfFreglevels" type="nonNegativelnteger"

use="optional" />

</extension>

/complexType>

</complexContent>

5.4.3 Binary representation syntax

HlashCapabilityType { Number of bits Mnemonic
maxFrequencyFlag 1 bslbf
numOfFreqLevelsFlag 1 bslbf
LightCapability LightCapabilityType
if(maxFrequencyFlag){
maxFrequency 8 uimsbf
}
if(numOfFreqLevelsFlag){
numOfFreqLevels 8 uimsbf
}
}

5.4.4 Semantics

Semantics of the FlashCapabilityType type.

Name Definition

HlashCapabilityTyp |Tool for describing a flash capability. It is extended from the light capability

e type.

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

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

g presence of the numOfFreqlLevels. 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

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.

maxIntlensity Describes the maximum intensity that the flash device can provide in tering
of LUX.

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

numOfFregLevels Describes the number of frequency levels that the/device can provide in
between maximum and minimum frequency

numOfIfightLevels Describes the number of intensity levels thatthe device can provide in
between maximum and minimum intensity of light.

5.4.5 Examples

This exqmple shows the description of a flash light capability with the following semantics. The flash

light identifier is “flash1”. The maximum frequency of theflash light is 50 times per second. There are

10 level$ between maximum and minimum frequencyof the flash light. The location of the flash light is

the left §ide according to the position model descrihed in ISO/IEC 23005-3:2018, Figure 3.

<cidl:|SensoryDeviceCapability xsi<type="dcdv:FlashCapabilityType"

id="fllashl"

maxFregquency="50" numOfFregLevels="10"

unit="jurn:mpeg:mpeg-v:01-CEsUnitTypeCS-NS:1lux" maxIntensity="300"

numOflightLevels="10" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-

NS:leflt"/>

5.5 Hepating capability type

5.5.1 (eneral

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

5.5.2 XlML 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"/>

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

5.5.3 Binary representation syntax

HeatingCapability Type { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
minintensityrlag 1 bslbt
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBas¢Type
if(maxIntensityFlag){
maxIntensity 16 uimsbf
}
if(minIntensityFlag){
minlntensity 8 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
)
5.54 Semantics
Semantics of the HeatingCapabilityType type.
Name Definition
HeatingCapabilityTy |Tool for describing the capability of a device which can increae the room
pe temperature.
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Name

Definition

maxIntensityFlag

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

minIntensityFlag

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

unitFllag

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

numOfljevelsFlag

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

14

maxIntlensity

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

minIntensity

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

unit

Specifies the unit of the intensity, as a reference to a classification scheme
term provided by UnitType@s defined in ISO/IEC 23005-6: —, A.2.16 (i
shall be a reference to either Celsius or Fahrenheit.). If the unit is not
specified, the default unitis Celsius.

numOfIlevels

Describes the number of temperature levels that the device can provide iy
between maximunrand minimum temperature.

5.5.5 Hxamples

This example shows the description*of a heating capability with the following semantics. The heati

device idlentifier is “heater1”. The/maximum intensity of the heating device is 40 °C, and the minimu
intensity is 20 °C. This specified device can support 40 levels in controlling the intensity. This devi
takes 1() milliseconds to-start and 20 milliseconds to reach the target intensity. The location of t

heating |device is thecleft side according to the position model described in ISO/IEC 23005-3: —,

Figure 3

<cidl:SensotryDeviceCapability xsi:type="dcdv:HeatingCapabilityType"
id="hdatérl" zerothOrderDelayTime="10" firstOrderDelayTime="20"
maxInternsity="40" minIntensity="20" numOflLevels="40"

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

5.6 Cooling capability type

5.6.1 General

This subclause specifies syntax and semantics of capabilities of cooling devices.
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5.6.2 XML representation syntax

<complexType name="CoolingCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="minIntensity" type="nonNegativelnteger"
use="optional" />
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativeInteger"
use="optional" />
</extension>
</complexContent>
/complexType>

5.6.3 Binary representation syntax

(oolingCapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
minIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBas¢Type

if(maxIntensityFlag){

maxIntensity 16 simsbf

}
if(minIntensityFlag){

minlntensity 8 uimsbf
}
if(unitFlag){

unit 8 bslbf
}
iffmumOftevetsFlag)t

numOfLevels 16 uimsbf
}
}

5.6.4 Semantics

Semantics of the CoolingCapabilityType type.
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Name Definition

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

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

minIntdensityFlag This field, which 1s only present in the binary representation, signals thj
presence of theminIntensity. 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 representatiodysignals thg
presence of the unit. A value of “1” means the attribute shall be used
and “0” means the attribute shall not be used.

numOfllevelsFlag This field, which is only present in the binary repf€sentation, signals the
presence of the numOfLevels. A value of “1”means the attribute shall
be used and “0” means the attribute shall notbe used.

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

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

unit Specifies the unit of thetintensity, as a reference to a classification
scheme term providedby UnitTypeCS defined in ISO/IEC 23005-6:
—, A.2.1 (it shall be a reference to either Celsius or Fahrenheit). If the
unit is not spegified, the default unit is Celsius.

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

5.6.5 Examples

This exgqmple shows the deséription of a heating capability with the following semantics. The heati
device idlentifier is “coolérl”. The maximum intensity of the cooling device is 15 °C, and the minimu
intensity is 30 °C. THis-specified device can support 30 levels in controlling the intensity. This devi
takes 1( ms to start and 30 ms to reach the target intensity. The location of the heating device is t
right sidle according to the position model described in ISO/IEC 23005-3: —, Figure 3.

<cidl:|SensoryDeviceCapability xsi:type="dcdv:CoolingCapabilityType"
id="coolerl" zerothOrderDelayTime="10" firstOrderDelayTime="30"
maxIntensity="15" minIntensity="30" numOfLevels="30"
locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:right"/>

5.7 Wind capability type

5.7.1 General

This subclause specifies syntax and semantics of capabilities of wind generating devices.
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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="numOflLevels" type="nonNegativelInteger"
use="optional" />
</extension>
</complexContent>
/complexType>

5.7.3 Binary representation syntax

WindCapability Type { Number of bits Mnemonic
maxWindSpeedFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBas¢Type

if(maxWindSpeedFlag){

maxWindSpeed 16 uimsbf

}
if(unitFlag){

unit 8 bslbf
}
if(numOfLevelsFlag){

numOfLevels 16 uimsbf
}

}

5.7.4 Semantics

Semantics of the WindCapabilityType type.

Name Definition

WindCapabilityType |[Tool for describing a wind capability.
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Name Definition

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

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

unitfl

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

numOfI]

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

maxWini

dSpeed Describes the maximum wind speed that the fan can providée.interms 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 uised, as a reference to a
classification scheme term provided by UnitTypeCS defined in

ISO/IEC 23005-6: —, A.2.1.

numOfI]

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

5.7.5 E

This example shows the description of a wind devic€’capability with the following semantics. The winfd

device i
per secd
10 millig
device is

xamples

lentifier is “fan01”. The maximum wind speed of the wind device (possibly a fan) is 30 metre
nd. This specified device can support 5:levels in controlling the wind speed. This device takes
econds to start and 10 milliseconds;to reach the target intensity. The location of the heating
the centre according to the positign model described in ISO/IEC 23005-3:2018, Figure 3.

<cidl:
id="f4
maxWin
Locatil

SensoryDeviceCapability xsi:type="dcdv:WindCapabilityType"
n0l" zerothOrderDelayTime="10" firstOrderDelayTime="10"
dSpeed="30" nunOflevels="5" locator="urn:mpeg:mpeg-v:01-SI-
onCS-NS:center/>

5.8 Vibration capability type

5.8.1 G

This sub

eneral

clatise specifies syntax and semantics of capabilities of vibration generating devices.

5.8.2 XML representation syntax

<compl
<co

exType name="VibrationCapabilityType">
mplexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="nonNegativelnteger"
use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
<attribute name="numOfLevels" type="nonNegativelnteger"
use="optional"/>
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</extension>
</complexContent>
</complexType>

5.8.3 Binary representation syntax

VibrationCapability Type { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf

SensoryDeviceCapabilityBase

SensoryDevicéCapabilityBas¢Type

if(maxIntensityFlag){

maxIntensity 16 uinisbf

}
if(unitFlag){

unit 8 bslbf
}
if(numOfLevelsFlag){

numOfLevels 16 uimsbf
}

}

5.8.4 Semantics

Semantics of'the VibrationCapabilityType type.

Name

Definition

VibrationCapabilityType

Tool for describing a vibration capability.

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

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.
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Name Definition

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

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

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

numOfIfevels Describes the number of intensity levels that the device can provide
in between zero and maximum intensity

5.8.5 Examples

This example shows the description of a vibration device capability with the following semantics. Thie

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

specified device can support 4 levels in controlling the intensity,This device takes 0 milliseconds tp

start an¢l 10 milliseconds to reach the target intensity. The location’ of the heating device is the centre

side accprding to the position model described in ISO/IEC 23005-3:2018, Figure 3.

<cidl:|SensoryDeviceCapability xsi:type="dcdv:VibrationCapabilityType"

id="vip001" zerothOrderDelayTime="0" fiwxstOrderDelayTime="10"

maxIntensity="600" numOflLevels="4" lodator="urn:mpeg:mpeg-v:01-SI-

LocatijonCS-NS:center"/>

5.9 Scent capability type

5.9.1 (eneral

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

5.9.2 XML representation-syntax

<compll
<co

exType name="ScentCapabilityType">

mplexConkent>

<extension base="cidl:SensoryDeviceCapabilityBaseType">
{sequence>

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

minOc

e Q"

maxOccurs="unbounded" />

</sequence>

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

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

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

</extension>

</complexContent>
</complexType>
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5.9.3 Binary representation syntax

ISO/IEC 23005-2:2018(E)

ScentCapabilityType { Number of bits Mnemonic
ScentFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf

SensoryDeviceCapabilityBase SensoryDeviceCapabilityBas¢Type
if(ScentFlag){
LoopScent vluimsbf5
for(k=0;k<LoopScent;k++){
Scent[K] 9 blsbf
}
}
if(maxIntensityFlag){
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
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5.9.4 Semantics

Semantics of the ScentCapabilityType type.

Name Definition

ScentCapabilityTyp |Tool for describing a scent capability.
e

ScentHlag This field, which 1s 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.

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

unitFllag This field, which is only present in the binary represéntation, signals the
presence of the activation attribute. A value of “1’7means the attribute shall
be used and “0” means the attribute shall not he-useéd.

numOfIfevelsFlag This field, which is only present in the binaryrepresentation, signals the
presence of the activation attribute. A valute of “1” means the attribute shall
be used and “0” means the attribute shall not be used.

LoopSdent This field, which is only present in-the binary representation, specifies the
number of Scent contained jn'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
ScentCS definédin ISO/IEC 23005-6: —, A.2.4.

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

unit Speécifies 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.

numOfIlefiels Describes the number of intensity levels of the scent that the device 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 millilitres per hour with
two levels of control. As this device takes 0 milliseconds to start and 0 milliseconds to reach the target
intensity, it is not specified explicitly. The location of the scent device is the centre side according to the
position model described in ISO/IEC 23005-3:2018, Figure 3. The type of scent is rose according to the
ScentCS specified in ISO/IEC 23005-6: —, A.2.4.
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<cidl:SensoryDeviceCapability xsi:type="dcdv:ScentCapabilityType"

id="scent01" maxIntensity="5" numOfLevels="2" locator="urn:mpeg

v:01-

SI-LocationCS-NS:center">
<dcdv:Scent>urn:mpeg:mpeg-v:01-SI-ScentCS-NS:rose</dcdv:Scent>

</cidl:SensoryDeviceCapability>

:mpeg-

5.10 Fog capability type

.10.1 General

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

5.10.2 XML representation syntax

complexType name="FogCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="maxIntensity" type="nonNegativelnteger"
use="optional"/>
<attribute name="unit" type="mpegvct:iunitType" use="optiong
<attribute name="numOfLevels" type="nonNegativelnteger"
use="optional"/>
</extension>
</complexContent>
/complexType>

l"/>

5.10.3 Binary representation syntax

HogCapabilityType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceGapabilityBase SensoryDeviceCapabilityBas¢Type
if(maxIntensityFlag){
maxIntensity 16 uimsbf
)
if(unitFlag){
unit 8 bslbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
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FogCapabilityType {

Number of bits Mnemonic

}

5.10.4 Semantics

Semanticsofthe FogCapabilityTyne type
Name Definition

FogCapgabilityType |Tool for describing a fog capability.

maxIntlensityFlag |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.

unitFllag 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.

numOfllevelsFlag 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 bg
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 UnitTypeCS defined in ISO/IEC 23005-6: —,
A.2.1. The reference to the classification scheme shall be done using the
mpeg7 :fermReferenceType defined in [SO/IEC 15938-5:2003, 7.6.

numOfIfevels Describes the number of intensity levels of the fog that the device can provide
inbetween zero and maximum intensity.

5.10.5 Examples

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

device identifier is “fog11”. The maximum intensity of the fog amount is 100 millilitres per hour with

f' l 1] £ 4 1Tl | - g | 20 +1ls | 4 e e Jd 10N al1ls | b Jo 4l 4o
1ve 1eVETSOT COITtI o TIIIS e VICE TaKeS O U NIIITSECOITAS tO star t altd TUU NIHITSeToTasS to I'eacit tire tar gbt

intensity. The location of the scent device is the back side according to the position model described in
ISO/IEC 23005-3:2018, Figure 3.

<cidl:SensoryDeviceCapability xsi:type="dcdv:FogCapabilityType"

id="fogll"

zerothOrderDelayTime="30" firstOrderDelayTime="100" maxIntensity="100"
numOfLevels="5" locator="urn:mpeg:mpeg-v:01-SI-LocationCS-NS:back"/>
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5.11 Sprayer capability type
5.11.1 General
This subclause specifies syntax and semantics of capabilities of spraying devices.

5.11.2 XML representation syntax

complexType name="SprayerCapabilityType"
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="sprayingType" type="mpeg7:termReferenceTyde"/>
<attribute name="maxIntensity" type="nonNegativelnteger"
use="optional" />
<attribute name="unit" type="mpegvct:unitType" nse="optiongl"/>
<attribute name="numOflLevels" type="nonNegativelnteger"
use="optional" />
</extension>
</complexContent>
/complexType>

§.11.3 Binary representation syntax

SprayerCapabilityType { Number ofbits Mnemonic
.J.sprayingFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
numOfLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType

if(sprayingFlag) {

spraying 8 blsbf
}
if(maxIntensityFlag){
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
if(numOfLevelsFlag){

© ISO/IEC 2018 - All rights reserved 59



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

SprayerCapabilityType { Number of bits Mnemonic
numOfLevels 16 uimsbf
}
}

5.11.4 Semantics

Semantifs of the SprayerCapabilityType type.

Name Definition
SpraygrCapabilityType Tool for describing a water sprayer capability.
sprayijngFlag This field, which is only present in the binaty representation,

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

maxIntlensityFlag This field, which is only presentiin 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 shal|
not be used.

unitFllag 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.

numOfIfevelsFlag 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 shal|
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.

He-

maxIntler

(D)

provide in terms of ml/h.
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Name Definition

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

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

reference to the classification scheme shall be done using the

can provide in between zero and maximum intensity.

rfumOflevels Describes the number of intensity levels of the fog thatithe [device

(& |

.11.5 Examples

s o il o BN NN |

osition model described in ISO/IEC 23005-3:2018, Figure 3.

his example shows the description of a sprayer device capability with the following semantics. The
prayer device identifier is “spryr00”. The maximum intensity of the sptaying amount is 10 njillilitres
er hour with three levels of control. This device takes 5 milliseconds, to start and 5 millise¢onds to
pach the target intensity. The location of the sprayer device is(the midway side according to the

cidl:SensoryDeviceCapability xsi:type="dedy:SprayerCapabilityType"

erothOrderDelayTime="5" firstOrderDel@yflime="5" maxIntensity="10"

5oN b

umOfLevels="3" locator="urn:mpeg:mpe@-v:01-SI-LocationCS-NS:midway"|/>

d="spryr00" sprayingType="urn:mpeg:mpegsw:01-SI-SprayingTypeCS-NS:water"

[&x ]

.12 Colour correction capability type

5.12.1 General

This subclause specifies syntax and:semantics of capabilities of colour correction enabled devicg

§.12.2 XML representation syntax

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

5.12.3 Binary representation syntax

ColorCorrectionCapabilityType { Number of bits Mnemonic
flagFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType

if(flagFlag) {
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fl

ag 1 bslbf

5.12.4 Semantics

Semantics of the ColorCorrectionCapabilityType type.
Name Definition
Color(orrectionCapabilityTy |Tool for describing if the given device has a colour corréction
pe capability.
flagFllag This field, which is only present in the binary nepresentation,
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.

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

5.12.5 Examples

This example shows the description of a colour correction-capability with the following semantics. Sinde

the Flaglis “true”, the device “tv1” is equipped with a capability of colour correction.
<cidl:SensoryDeviceCapability
xsi:type="dcdv:ColorCorrectionCapabilityType" flag="true" id="tvl1"/>
5.13 Tagtile capability type
5.13.1 General
This subclause specifies syntax and semantics of capabilities of tactile devices.
5.13.2 XML representation syntax
<compllexType name="TactileCapabilityType">
<cdmplexCeantent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<attribute name="intensityUnit" type="mpegvct:unitType"
bR QQ:"npfi onalm/>
<attribute name="maxValue" type="nonNegativeInteger"
use="optional" />
<attribute name="minValue" type="nonNegativelInteger"
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" />
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<attribute name="maxUpdateRate" type="nonNegativelInteger"

use="optional"/>

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

use="optional"/>

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

use="optional" />

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

use="optional" />

</extension>

</complexContent>
/complexType>

.13.3 Binary representation syntax

actileCapability Type { 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 SensoryDeviceCapabilityBas¢Type
if(intensityUnitFlag) {
intensityUnit 8 bslbf
}
if(maxValueFlag){
maxValue 16 uimsbf
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TactileCapability Type { Number of bits Mnemonic
}
if(minValueFlag){
minValue 16 uimsbf
}
if(arraysizeXFlag){
if(extendArraySizeFlag){
arraysizeX 16 uimsbf
}
elsd {
arraysizeX 8 uimsbf
}
}
if(arraysizeYFlag){
if(extendArraySizeFlag){
prraysizeY 16 uimsbf
}
elsq {
prraysizeY 8 uimsbf
}
}
if(gapXFlag){
gapX 32 fsbf
}
if(gapYFlag){
gapY 32 fsbf
}
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TactileCapability Type { Number of bits Mnemonic
if(gapUnitFlag){
gapUnit 8 bslbf
}
if(maxUpdateRateFlag){
maxUpdateRate 16 uimsbf
}
if(updateRateUnitFlag){
updateRateUnit 8 bslbf
}
if(actuatorTypeFlag){
actuatorType 3 blsbf
}
if(numOfLevelsFlag){
numOfLevels 16 uimsbf
}
}
§.13.4 Semantics
Semantics of the TaebileCapabilityType.
Name Definition
TactileBapabilityType |Tool for describing a tactile device capability.
intensityUnitFlag This field, which is only present in the binary representation, signals the
presernce uf theactivatiom attribute- A vatue of “t*Tmreans threattribute
shall be used and “0” means the attribute shall not be used.
maxValueFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute
shall be used and “0” means the attribute shall not be used.
minvValueFlag 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

arrays

izeXFlag

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.

arrays

izeYFlag

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.

gapXFll

ag

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

gapYF1

ag

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

gapUni

tFlag

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

maxUpd

ateRateFlag

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

updats

RateUnitFlag

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.

actuat

orTypeFlag

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.

numOfI]

evelsFlag

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.

extend

ArraySizeEldg

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.

intens

iEyUnit

Specifies the unit of the intensity for maxValue and minValue, as a

reFav-ahna o claccification cchama farm nrr\In'r]nd b‘Y UpitTunalS

T e CCTtoT tro oo tottro St TS pTroviac y TC Ty =4

defined in ISO/IEC 23005-6: —, A.2.1. There is no default unit specified
as the intensityUnit may vary depending on the type of the actuator
used for the Tactile device. For example, when an electrotactile device is
selected the unit can be mA. For a pneumatic tactile device, the unit may
be either psi or Pa; for a vibrotactile device, the unit may be Hz
(frequency), or mm (amplitude); for a thermal display, the unit may be
either Celsius or Fahrenheit.
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Name

Definition

maxValue

Describes the maximum intensity that a tactile device can drive in the

unit specified by the intensityUnit attribute.

minValue

Describes the minimum intensity that a tactile device can drive in the

unit specified by the intensityUnit attribute.

arraysizeX

Describes a number of actuators in X (horizontal) direction sin

ce a

tactile device is formed as m-by-n array types. (integer)

Q)

rraysizeY

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

h tactile

gapX

Describes the X directional gap space betweenragtuators in a tg
device.(mm)

ctile

dapY

Describes the Y directional gap space between actuators in a tg
device.(mm)

ctile

O

apUnit

Specifies the unit of the description of gapX and gapY attribuf
reference to a classificatiomscheme term provided by UnitTy
defined in ISO/IEC 23005¢6: —, A.2.1, if any unit other than th¢
unit of mm is used. Thereference to the classification scheme §
done using the mpeg”: termReferenceType defined in
ISO/IEC 15938-5:2003, 7.6.

es as a
peCS

b default
hall be

=

axUpdateRate

Describes asmaximum update rate that a tactile device can driv

YpdateRateUnit

Specifies the unit of the description of maxUpdateRate asar]
toa'elassification scheme term provided by UnitTypeCsS defi

eference
hed in

ISO/IEC 23005-6: —, A.2.1, if any unit other than the default uIit of Hz is

used. The reference to the classification scheme shall be done
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2

sing the
003, 7.6.

gctuatorType

Describes a type of tactile device (e.g. vibrating motor, electrot
device, pneumatic device, piezoelectric device, thermal device,
reference to a classification scheme. The reference to the classi
scheme shall be done using the mpeg7:termReferenceTyj
defined in ISO/IEC 15938-5:2003, 7.6. A CS that may be used fi
purpose is the TactileDisplayCs defined in ISO/IEC 2300
A.2.11.

actile
etc)asa
fication
be

r this
h-6: —,

numOfLevels

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

5.13.5 Examples

The following is an example of the TactileCapabilityType to indicate that the specified device
can display tactile information. This example shows the description of tactile device capabilities and its
features. Among several tactile devices, a thermal device with 10 by 4 array is selected. In the array,
each thermal element locates with a 5 mm gap and maximum temperature the thermal display can
generate is 34 degree in Celsius and the minimum is 16 degree. Each thermal element drives 8 different
levels and the temperature new temperature presented can be updated up to 10 times per second.
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<cidl:
intens
minVal

SensoryDeviceCapability xsi:type="dcdv:TactileCapabilityType"
ityUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:celsius" maxValue="34"
ue="16" arraysizeX="10" arraysize¥Y="4" gapX="5" gapY="5"

maxUpdateRate="10" actuatorType="urn:mpeg:mpeg-v:01-CI-TactileDisplayCS-

NS:the

rmal" numOfLevels="8"/>

5.14 Kinesthetic capability type

5.14.1 General

This subclause specifies syntax and semantics of capabilities of kinesthetic devices.
5.14.2 XML representation syntax
<compllexType name="KinestheticCapabilityType">
<cgmplexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseTypea'>
<sequence>
<element name="MaximumForce"
type="mpegvct:Float3DVectorType" />
<element name="MaximumTorque"
type="lmpegvct:Float3DVectorType"
minOccurs="0"/>
<element name="MaximumStiffness"
type="lmpegvct:Float3DVectorType"
minOccurs="0"/>
<element name="DOF" type="dcdv:DOFType"/>
<element name="WorkSpace" type="dcdv:WorkSpaceType" />
</sequence>
<attribute name="forceUnit) type="mpegvct:unitType"
use="gptional"/>
<attribute name="torgueUnit" type="mpegvct:unitType"
use="gptional"/>
<attribute name=!stiffnessUnit" type="mpegvct:unitType"
use="optional"}/>
<attribute name="numOfForcelevels" type="nonNegativelnteger"
use="optionhal"/>
<attribute wame="numOfTorquelevels" type="nonNegativelInteger"
use="optional"/>
<attribute name="numOfStiffnesslLevels" type="nonNegativelnteger"
wse="optional"/>
</extension>
</dompléxContent>
</comgléxType>
<complexType name="DOFType">
<seguence>
<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"/>
</sequence>
</complexType>
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<complexType name="WorkSpaceType">
<sequence>
<element name="Width" type="float"/>
<element name="Height" type="float"/>
<element name="Depth" type="float"/>
<element name="RotationX" type="float"/>
<element name="RotationY" type="float"/>
<element name="Rotationz" type="float"/>

</sequence>
/complexType>

§.14.3 Binary representation syntax

KinestheticCapability Type { Number of bits Mnemonic

MaximumTorqueFlag 1 bslbf
MaximumStiffnessFlag 1 bslbf
forceUnitFlag 1 bslbf
torqueUnitFlag 1 bslbf
stiffnessUnitFlag 1 bslbf
numOfForceLevelsFlag 1 bslbf
numOfTorqueLevelsFlag 1 bslbf
numOfStiffnessLevelsFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBas¢Type
MaximumForce Float3DVectorType
if(MaximumTorqueFlag){

MaximumTerque Float3DVectorType

}
if(MaximumsStiffnessFlag){

Maximumstiffness Float3DVectorType

}

DOF DOFType

Workspace WorkspaceType

if(forceUnitFlag) {
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KinestheticCapabilityType { Number of bits Mnemonic
forceUnit 8 bslbf
}
if(torqueUnitFlag) {
torqueUnit 8 bslbf
}
if(stiffnessUnitFlag) {
stiffnessUnit 8 bslbf
}
if(numOfForceLevelsFlag) {
nuymOfForceLevels 16 uimsbf
}
if(numOfTorqueLevelsFlag) {
numOfTorqueLevels 16 uimsbf
}
if(numOfStiffnessLevelsFlag) {
nuymOfStiffnessLevels 16 uimsbf
}
}
Float3DVectorType {
X 32 fsbf
Y 32 fsbf
Z 32 fsbf
}
DOFType {
Tx 1 bslbf
Ty 1 bslbf
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KinestheticCapabilityType { Number of bits Mnemonic
Tz 1 bslbf
Rx 1 bslbf
Ry 1 bslbf
Rz 1 bslbf
}
WorkspaceType{

Width 32 fsbf
Height 32 fsbf
Depth 32 fsbf

RotationX 32 fsbf

RotationY 32 fsbf

RotationZ 32 fsbf

}

5.14.4 Semantics

Semantics of the KinestheticCap@bilityType.

Name

Definition

=

inestheticCapabilift
y Type

Tool for describing a kinesthetic device capability.

MaximumTorquePlag

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

MaximumStiffnessFlag

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

111 h] q uny &1 PP PN -1 1 1
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forceUnitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute
shall be used and “0” means the attribute shall not be used.

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

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

Definition

stiffnessUnitFlag

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

numOfForcelevelsFlag

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.

numOfTorquelLevelsFla
g

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

numOfJtiffnessLevels
Flag

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

MaximumForce Describes the maximum force that the device ¢an'provide stably for each
axis (N).
MaximymTorque Describes the maximum torque referring maximum rotational force that

the device can generate stably for each axis (Nmm).

MaximumStiffness

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

DOF

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

WorkSgace

Describes the workspace of the device. [e.g. width X height X depth
(mm), 3 angles, (degree)]

forceUnit

Specifies the'unit of the description of maximumForce attribute as a
reference to a classification scheme term provided by UnitTypeCS
defined in ISO/IEC 23005-6: —, A.2.1, if any unit other than N(Newton)
is used. 1N refers a force that produces an acceleration of 1 m/s2 for
1'kg mass. The reference to the classification scheme shall be done using
the mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003,
7.6.

torqugUnit

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 Nmm
(Newton-millimetre) is used. The reference to the classification scheme

shall be done using the mpeg/:termReferencelype 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, 7.6.
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Name

Definition

numOfForcelevels

Describes the number of intensity levels of force that the kinesthetic

device can drive.

numOfTorquelevels

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

esthetic

numOfStiffnesslevels

Describes the number of intensity levels of stiffness that the kin

esthetic

device can drive.

Semantics of the DOFType.

Name Definition

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

Tx Boolean values whether a kinestheticdevice allows X directional
independent translation or not.

Ty Boolean values whether a kinesthetic device allows Y directional
independent translation of\not.

1z Boolean values whether a kinesthetic device allows Z directional
independent translation or not.

Bx Boolean value§whether a kinesthetic device allows X directional
independenttotation or not.

Ry Boolean values whether a kinesthetic device allows Y directional
independent rotation or not.

Rz Boolean values whether a kinesthetic device allows Z directional
independent rotation or not.

Semantics of the warkspaceType.

Name Definition

WorkSpaceType Defines ranges where a kinesthetic device can translate and rotate.
According to DOF (degree of freedom), three translational valueq (width,
height, and depth) in mm (millimetre) and three rotational valuefs (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,
0 (pitch).

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

RotationZ Defines a maximum range that a kinesthetic device can rotate in Z-axis,
@ (roll).

5.14.5 Examples

The follpwing is an example of the KinestheticCapabilityType to indicate that the specified

kinesthe

tic device can display. This example shows the description of kinesthetic dévice capabilities.
This 3D|OF Kkinesthetic device can support maximum force, F (3.3 N, 2.1 N, 2.7 NJ, and maximur

=}

stiffness, K (1.45 N/mm, 2.5 N/mm, 1.07 N/mm), and its workspace is 180Jmm (width), 130 mmn
(height)[ and 80 mm (depth).
<cidl:|SensoryDeviceCapability xsi:type="dcdv:KinestheticCapabilityType"

forceU
torqug
stiffn
numOfH
numOfS

<dd

</d
<dag

</d
<dd

</d
<dag

tiffnessLevels="100">
dv:MaximumForce>
<mpegvct:X>3.3</mpegvct :X>
<mpegvct:Y>2.1</mpegvct:Y>
<mpegvct:Z>2.7</mpegvct:Z>
cdv:MaximumForce>
dv:MaximumTorque>
<mpegvct:X>1.0</mpegvcteX>
<mpegvct:Y>1.0</mpegwct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
cdv:MaximumTorque>
dv:MaximumStiffiness>
<mpegvct:X>1 .02/mpegvct : X>
<mpegvct:Y>}F00</mpegvct:Y>
<mpegvct ¥2>#1.0</mpegvct:zZ>
cdv:MaximumStiffness>

dv : DOE>
<dcdw:Tx>true</dcdv:Tx>
<dcdv:Ty>true</dcdv:Ty>

dodsz:Tz>true dodsz: Tz

nit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:Newton"
Unit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NSINmm"
essUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS+NS :Npmm"
orcelLevels="100" numOfTorgquelLevels="100y"

<dcdv:Rx>false</dcdv:Rx>
<dcdv:Ry>false</dcdv:Ry>
<dcdv:Rz>false</dcdv:Rz>

</dcdv:DOF>

<dc

dv:WorkSpace>
<dcdv:Width>180</dcdv:Width>

<dcdv:Height>130</dcdv:Height>

<dcdv:
<dcdv:
<dcdv:

Depth>80</dcdv:Depth>
RotationX>0</dcdv:RotationX>
RotationY>0</dcdv:RotationY>
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<dcdv:RotationZ>0</dcdv:Rotationz>
</dcdv:WorkSpace>
</cidl:SensoryDeviceCapability>

5.15 RigidBodyMotion capability type
5.15.1 General

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

§.15.2 XML representation syntax

complexType name="RigidBodyMotionCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="MoveTowardCapability"
type="dcdv:MoveTowardCapabilityType"\\mminOccurs="0"/>
<element name="InclineCapability"
fype="dcdv:InclineCapabilityType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="MoveTowardCapabitityType">
<attribute name="maxXDistancel~type="float" use="optional"/>
<attribute name="maxYDistanc&" type="float" use="optional"/>
<attribute name="maxZDistafice" type="float" use="optional"/>
<attribute name="distanceéUnit" type="mpegvct:unitType"
Uyse="optional"/>
<attribute name="maxXSpeed" type="float" use="optional"/>
<attribute name="maxYSpeed" type="float" use="optional"/>
<attribute name="maxZSpeed" type="float" use="optional"/>

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

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

<attribute\ndme="maxYAccel" type="float" use="optional"/>

<attribute“name="maxZAccel" type="float" use="optional"/>

<attrikute name="accelUnit" type="mpegvct:unitType" use="optionall"/>

<atteibute name="xDistancelLevels" type="nonNegativelnteger"
Use="eptional" />

<attribute name="yDistancelevels" type="nonNegativelnteger"
yses="optional"/>

gttribute mame="zbirstancetevets*type="monNegativetnrteger™
use="optional" />

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

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

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

<attribute name="xAccellevels" type="nonNegativelInteger"
use="optional" />
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<attribute name="yAccellevels" type="nonNegativelInteger"
use="optional"/>

<attribute name="zAccellevels" type="nonNegativelnteger"
use="optional"/>
</complexType>

<complexType name="InclineCapabilityType">

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

<aftribute name="maxYawAngle" type="mpegvct:InclineAngleType"
use="9gptional"/>

<afltribute name="maxRollAngle" type="mpegvct:InclineAngleType"
use="9gptional"/>

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

<atltribute name="maxYawSpeed" type="float" use="optional"/>

<aftribute name="maxRollSpeed" type="float" use="optionall)/>

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

<atltribute name="maxPitchAccel" type="float" use="opticwal"/>

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

<atltribute name="maxRollAccel" type="float" use="opPional"/>

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

<atltribute name="pitchAnglelLevels" type="nonNegativeInteger"
use="dptional" />

<aftribute name="yawAnglelLevels" type="nonNegativeInteger"
use="9gptional"/>

<afltribute name="rollAnglelevels" type=nonNegativelnteger"
use="gptional"/>

<atltribute name="pitchSpeedLevels" &ype="nonNegativelnteger"
use="gptional"/>

<atltribute name="yawSpeedLevels!) type="nonNegativelnteger"
use="gptional"/>

<atltribute name="rollSpeedLevels" type="nonNegativelnteger"
use="dptional" />

<atltribute name="pitchA&cellevels" type="nonNegativeInteger"
use="dptional" />

<aftribute name="yawAccellLevels" type="nonNegativeInteger"
use="9gptional"/>

<aftribute name="TollAccellevels" type="nonNegativelnteger"
use="gptional"/>
</comglexType>

5.15.3 Binary representation syntax

RigidBoflyMationCapability Type { Number of bits Mnemonic
MoveTowardCapabilityFlag 1 bslbf
InclineCapabilityFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType

if(MoveTowardCapabilityFlag){

MoveTowardCapability MoveTowardCapabilityType
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RigidBodyMotionCapabilityType {

Number of bits

Mnemonic

}

if(InclineCapabilityFlag){

InclineCapability InclineCapability Type
}
}
MoveTowardCapabilityType {
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
maxZAccelFlag 1 bslbf
accelUnitFlag 1 bslbf
xDistanceLevelsFlag 1 bslbf
yDistanoeLevelsFlag 1 bslbf
zDjstanceLevelsFlag 1 bslbf
xSpeedLevelsFlag 1 bslbf
ySpeedLevelsFlag 1 bslbf
zSpeedLevelsFlag 1 bslbf
xAccelLevelsFlag 1 bslbf
yAccelLevelsFlag 1 bslbf
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RigidBodyMotionCapability Type { Number of bits Mnemonic
zAccelLevelsFlag 1 bslbf
if(maxXDistanceFlag){
maxXDistance 32 fsbf
}
if(maxDistanceFlag){
maxYDistance 32 fsbf
}
if(max¥DistanceFlag){
maxZDistance 32 fsbf
}
if(distgnceUnitFlag){
distanceUnit 8 bslbf
}
if(maxKSpeedFlag){
maxXSpeed 32 fsbf
}
if(maxlSpeedFlag){
maxYSpeed 32 fsbf
}
if(max{.SpeedFlag){
nraXZSpeed 32 fsbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
if(maxXAccelFlag){
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
maxXAccel 32 fsbf
}
if(maxYAccelFlag){
maxYAccel 32 fsbf
}
if(maxZAccelFlag){
maxZAccel 32 fsbf
}
if(accelUnitFlag){
accelUnit 8 bslbf
}
if(xDistanceLevelsFlag){
xDistanceLevels 16 uimsbf
}
if(yDistanceLevelsFlag){
yDistanceLevels 16 uimsbf
}
if(zDistanceLevelsElag){
zDistancellevels 16 uimsbf
}
if(xSpeedLevelsFlag){
xSpeedLevels 16 uimsbf
}
if(ySpeedLevelsFlag){
ySpeedLevels 16 uimsbf
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RigidBodyMotionCapability Type {

Number of bits

Mnemonic

if(zSpeedLevelsFlag){

zSpeedLevels 16 uimsbf
}
if(xAccelLevelsFlag){
xfAccelLevels 16 uimsbf
}
if(yAcdelLevelsFlag){
yiccelLevels 16 uimsbf
}
if(zAcdelLevelsFlag){
zAccelLevels 16 uimsbf
}
}
InclineCppability Type {
maxPitchAngleFlag 1 bslbf
maxYawAngleFlag 1 bslbf
maxRollAngleFlag 1 bslbf
maxPitchSpeedFlag 1 bslbf
maxYawSpeedFlag 1 bslbf
maxRollSpeedFlag 1 bslbf
speefdUnitFlag 1 bslbf
maxPitchAccelFlag 1 bslbf
maxYawAccelFlag 1 bslbf
maxRollAccelFlag 1 bslbf
accelUnitFlag 1 bslbf
pitchAngleLevelsFlag 1 bslbf
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
yawAngleLevelsFlag 1 bslbf
rollAngleLevelsFlag 1 bslbf
pitchSpeedLevelsFlag 1 bslbf
vawSpeedLevelsFlag 1 bslbf
rollSpeedLevelsFlag 1 bslbf
pitchAccelLevelsFlag 1 bslbf
yawAccelLevelsFlag 1 bslbf
rollAccelLevelsFlag 1 bslbf

if(maxPitchAngleFlag){
maxPitchAngle InclineAngleType
}
if(maxYawAngleFlag){
maxYawAngle InclineAngleType
}
if(maxRollAngleFlag){
maxRollAngle InclineAngleType
}
if(maxPitchSpeedFlag){
maxPitehSpeed 32 fsbf
}
iffmaxYawSpeedFlag){
maxYawSpeed 32 fsbf
}
if(maxRollSpeedFlag){
maxRollSpeed 32 fsbf

© ISO/IEC 2018 - All rights reserved

81



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

RigidBodyMotionCapability Type { Number of bits Mnemonic
if(speedUnitFlag){
speedUnit 8 bslbf
}
if(maxPitchAccelFlag){
npaxPitchAccel 32 fsbf
}
if(max)awAccelFlag){
nmaxYawAccel 32 fsbf
}
if(maxRollAccelFlag){
nmaxRollAccel 32 fsbf
}
if(accelUnitFlag){
arcelUnit 8 bslbf
}
if(pitchAngleLevelsFlag){
piitchAngleLevels 16 uimsbf
}
if(yawAngleLevelsElag){
ypwAnglel.evels 16 uimsbf
}
if(rollAngleLevelsFlag){
rollAngleLevels 16 uimsbf
}
if(pitchSpeedLevelsFlag){
pitchSpeedLevels 16 uimsbf
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RigidBodyMotionCapabilityType { Number of bits Mnemonic
}
if(yawSpeedLevelsFlag){
yawSpeedLevels 16 uimsbf
}
if(rollSpeedLevelsFlag){
rollSpeedLevels 16 uimsbf
}
if(pitchAccelLevelsFlag){
pitchAccelLevels 16 uimsbf
}
if(yawAccelLevelsFlag){
yawAccelLevels 16 uimsbf
}
if(rollAccelLevelsFlag){
rollAccelLevels 16 uimsbf
}
}
§.15.4 Semantics
Semantics of the. RigidBodyMotionCapabilityType type.
Name Definition
RigidBodyMotionCapabilityTy |Tool for describing the capability of Rigid body motion pffect.

re

MoveTowardCapabilityFlag

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.

InclineCapabilityFlag

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
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Name

Definition

shall not be used.

MoveTowardCapability

Describes the capability for move toward motion effect.

InclineCapability

Describes the capability for Incline motion effect.

Semantics of the MoveTowardCapabilityType type.

Name

Definition

MoveTdowardCapability
Type

Tool for describing a capability on move toward motion effect,

maxXDilstanceFlag

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 attribuite’shall not be used.

maxYDilstanceFlag

This field, which is only present in the binaryrepresentation, signals th¢
presence of the maxYDistance attribute. A value of “1” means the
attribute shall be used and “0” means\the attribute shall not be used.

maxZDilstanceFlag

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

distanceUnitFlag

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

maxXSpeedFlag

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

maxYSpgeedFlag

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

maxzZSpgeedFlag

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

speedUnitFlag

This field, which 1s 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.

maxXAccelFlag This field, which is only present in the binary representation, signals the
presence of the maxXAccel 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

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

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

dccelUnitFlag This field, which is only present in the binary representatian, signals the

presence of the accelUnit attribute. A value of “1” means the
attribute shall be used and “0” means the attribute shall ‘hot be used.

yDistancelevelsFlag

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

qADistancelevelsFlag

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

4SpeedLevelsFlag

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

HqAccellevelsFlag

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

iAr*r*@'I lLevelsPEl] aqg

This. ﬁ'n]d’ which is nn]y prncnnf inthe hinary rnprncnnquinnl c€dnals the

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

zAccellevelsFlag

This field, which is 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.
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Name Definition

maxXDistance Describes the maximum distance on X-axis that the device can provide
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.

maxYDilstance Describes the maximum distance on Y-axis that the device can provide
in terms of centimetre.

maxZDi|stance Describes the maximum distance on Z-axis that the deviceccan provide
in terms of centimetre.

distanceUnit Specifies the unit of the description of MaxXDistance,
MaxYDistance, and MaxZDistance attributés as a reference to a
classification scheme term provided by Un it TypeCS 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 dene'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 sécond.

maxYSpeed Describes the maximtim speed on Y-axis that the device can provide in
terms of centimetse per second.

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

speedUnit Spécifies 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/sec (centimetre per second) is used. These thre¢
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.

maxXAdced Describes the maximum acceleration on X-axis that the device can
provide in terms of centimetre per square second.

maxYAccel Describes the maximum acceleration on Y-axis that the device can
provide in terms of centimetre per square second.

maxZAccel Describes the maximum acceleration on Z-axis that the device can
provide in terms of centimetre per second square.
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Name

Definition

accelUnit

Specifies the unit of the description of MaxXAccel, MaxYAccel,

and MaxZAccel 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/sec? (centimetre per second square) is used.
These three attributes shall have the same unit. The reference to the

classification scheme shall be done using the
meacgletormRaforan o Taea dafinad in ISO/IEC 15929 l:.')n')3 7.6
mpeg--termReferenced 2003, 7.6.

g et oo T o 00

¥Distancelevels

Describes the number of distance levels that the device cai proviide in
between maximum and minimum distance on X-axis.

EXAMPLE The value 5 means the device can proyide5 steps frdm
minimum to maximum distance in X-axis.

yDistancelevels

Describes the number of distance levels that'the device can proviide in
between maximum and minimum distance on Y-axis.

4qDistancelevels

Describes the number of distance levels that the device can provjide in
between maximum and minimum-distance on Z-axis.

ySpeedLevels

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

ySpeedLevels

Describes the number of speed levels that the device can provid¢ in
between maximum and minimum speed on Y-axis.

4SpeedLevels

Describesthe number of speed levels that the device can provide in
between maximum and minimum speed on Z-axis.

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

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

qAccelleveds Describes the number of acceleration that the device can provide in

between maximum and minimum acceleration on Z-axis.

Semantics of the InclineCapabilityType.

Name

Definition

InclineCapabilityType

Tool for describing a capability on motion chair incline effect.

maxPitchAngleFlag

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

maxYawAngleFlag

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

maxRol

1AngleFlag

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

presence of the maxRol1Angle attribute. A value of “1” means the
attribute shall be used and “0” means the attribute shall not be used

maxPit

chSpeedFlag

This field, which is only present in the binary representation, signals th¢
presence of the maxPitchSpeed attribute. A value of “1” means the
attribute shall be used and “0” means the attribute shall notbe tsed.

maxYaw

SpeedFlag

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

maxRolj

1SpeedFlag

This field, which is only present in the binaryrepresentation, signals the
presence of the maxRol1Speed attributé. A value of “1” means the
attribute shall be used and “0” meanscheattribute shall not be used.

speedU

nitFlag

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

maxPit

chAccelFlag

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

maxyYaw

AccelFlag

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

maxRolj

1AccelFlag

This field, which is only present in the binary representation, signals th¢
presence of the maxRol1Accel attribute. A value of “1” means the
attribute shall be used and “0” means the attribute shall not be used.

accelU

nitFlag

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

pitch

ncleoeleoevelgsElaa
) )

Thic fiald which ic anlu nracantin tho hinarv ranracantation ciaonale th
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presence of the pitchAngleLevels attribute. A value of “1” means
the attribute shall be used and “0” means the attribute shall not be used.

yvawAngleLevelsFlag 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.
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Name

Definition

rollAngleLevelsFlag

This field, which is only present in the binary representation, signals the
presence of the rol1AngleLevels attribute. A value of “1” means the
attribute shall be used and “0” means the attribute shall not be used.

pitchSpeedlevelsFlag

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

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

yawSpeedLevelsFlag This field, which is only present in the binary representatiah, signals the
presence of the yawSpeedLevels attribute. A value of,“1” meapns the
attribute shall be used and “0” means the attribute shall ‘hot be used.

BollSpeedLevelsFlag This field, which is only present in the binary reppesentation, signals the

presence of the rol1SpeedLevels attribute. A value of “1” njeans
the attribute shall be used and “0” mean$cthe attribute shall not be
used.

gitchAccellevelsFlag

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

yawAccellLevelsFlag

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

BollAccellevelsFlag

This field, which is only present in the binary representation, signals the
presence.of the rol1AccelLevels attribute. A value of “1” means the
attribuge shall be used and “0” means the attribute shall not be used.

rMaxPitchAngle

Describes the maximum angle of X-axis rotation in degrees that the
device can provide.

NOTE The rotation angle is increased with counter-clock wise

—

axYawAngle

Describes the maximum angle of Y-axis rotation in degrees that the
device can provide.

NOTE The rotation angle is increased with counter-clock wise

naxRollAngle

Describes the maximum angle of Z-axis rotation in degrees that the
device can provide

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

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

ISOAEC 2200564 A2 1 if anvuunit atharthan daagraa nar cancad ic
OO TH oI ouo0=0+ T Ay et e e -G e gre e perSsenecoais

used. The reference to the classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003,%.6.

maxPitjchAccel Describes the maximum acceleration of X-axis rotation that¢he ‘device
can provide in terms of degree per second square.

maxYawAccel Describes the maximum acceleration of Y-axis rotation‘that the device
can provide in terms of degree per second square.

maxRoljl1Accel Describes the maximum acceleration of Z-a%is rotation that the device
can provide in terms of degree per second.square.

accelUnit Specifies the common unit of the déescription of maxPitchAccel,
maxYawAccel, and maxRolilZAccel attributes as a reference to a
classification scheme term previded by UnitTypeCS defined in
ISO/IEC 23005-6: —, A.2.1, iDany unit other than degree per sencod
square is used. The reference to the classification scheme shall be done
using the mpeg7:termReferenceType defined in ISO/IEC 15938-
5:2003, 7.6.

pitchAnglelLevels Describes the'frumber of rotation angle levels that the device can
provide imbetween maximum and minimum angle of X-axis rotation.

EXAMPLE The value 5 means the device can provide 5 steps from
minimum to maximum rotation angle on X-axis.

yawAnglleLevels Describes the number of rotation angle levels that the device can
provide in between maximum and minimum angle of Y-axis rotation.

rollAngleLevels Describes the number of rotation angle levels that the device can
provide in between maximum and minimum angle of Z-axis rotation.

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

EXAMPLE The value 5 means the device can provide 5 steps from
minimum to maximum rotation angle on X-axis.

yawSpeedLevels Describes the number of rotation speed levels that the device can
provide in 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.
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Name Definition

pitchAccellevles Describes the number of rotation acceleration levels that the device can

rotation.

provide in between maximum and minimum acceleration of X-axis

yawAccelLevles Describes the number of rotation acceleration levels that the device can

rotation

provide in between maximum and minimum acceleration of Y-axis

follAccellevles Describes the number of rotation acceleration levels that the dey
provide in between maximum and minimum acceleration of Z-aj
rotation.

rice can
(is

§.15.5 Examples

—

his example shows the description of a RigidbodyMotion capability. This device can move m
20 cm on X and Y-axis. The maximum moving speed of example deviee ‘on X-axis, Y-axis is 1
d Z-axis is 0. Also the maximum acceleration on X-axis, Y-axis is-1¢tm/sec? and Z-axis is 0
ample device can not move on Z-axis. X speed level and acceleration level is "10” and "5”,
level and acceleration level is ”5” respectively. This device can also rotate 180 degrees and 90
n X- and Y-axis. The maximum rotation speed of example deyice on X-axis, Y-axis is 10 degree
-axis is 0. Also the maximum acceleration on X-axis, Y-axis is 2 degree/sec? and Z-axis is 0

ample device can not rotate on Z-axis. X speed level\and acceleration level is “1”, Y speed |
cceleration level is “1” respectively.

aximum
cm/sec
That is,
Y speed
degrees
sec and
That is,
bvel and

cidl:SensoryDeviceCapability
si:type="dcdv:RigidBodyMotionCapabilityType">
dcdv:MoveTowardCapability makXAccel="1" maxXSpeed="10" maxXDistance
axYAccel="1" maxY¥Speed="M0" maxYDistance="20" maxZAccel="0"
axzSpeed="0" maxZDistance="0" xAccellevels="5" xDistanceLevels="20"
SpeedLevels="10" yAccelLevels="5" yDistancelevels="20" ySpeedLevels
Accellevels="0" zDigsktancelevels="0" zSpeedLevels="0"
istanceUnit="urn:mpeqg:mpeg-v:01-CI-UnitTypeCS-NS:cm"
peedUnit="urn:mpegkmpeg-v:01-CI-UnitTypeCS-NS:cmpersec"
ccelUnit="urn :mpeg:mpeg-v:01-CI-UnitTypeCS-NS:cmpersecsquared"/>
dcdv:InclineGapability maxPitchAccel="2" maxPitchAngle="180"
maxPitchSpeed="10" maxYawAccel="2" maxYawAngle="90" maxYawSpeed="10"
mMaxRollAcEel="0" maxRollAngle="0" maxRollSpeed="0" pitchAccellevelss
gitchAnglelevels="1" pitchSpeedlevels="1" yawAccellevels="1"
hY
1
U

X

Q o O N M =3 3

awAnglelevels="1" yawSpeedLevels="1" rollAccellevels="0"
ollAngleLevels="0" rollSpeedLevels="0" speedUnit="urn:mpeg:mpeg-v:O0
nitTypeCS-NS:degpersec”" accelUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS

="oQ"

="oQO"

"l"

1=ClI=

NS—degpersecsguared™
</cidl:SensoryDeviceCapability>

5.16 Mobile device position capability type

5.16.1 General

This subclause specifies syntax and semantics of capability description including the description of the

region within which a moving device can navigate.

© ISO/IEC 2018 - All rights reserved

91



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

5.16.2 XML representation syntax

<complexType name="MobileDevicePositionCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="Boundary"
type="dcdv:PhysicalSpaceBoundingBoxType" />

</sequence>
<!-- Hrecision -->
<attribute name="numOfLongitudelevels" type="nonNegativelnteger"
use="9gptional"/>
<attribute name="numOfLatitudelevels" type="nonNegativelnteger"
use="9gptional"/>
<attribute name="numOfAltitudelevels" type="nonNegativefnteger"
use="gptional"/>
</extension>
</domplexContent>
</compglexType>
<compllexType name="PhysicalSpaceBoundingBoxType">
<sgquence>
<element name="Longitude">
<complexType>
<attribute name="lowerBound" use="optional" default="-180.0"
<simpleType>
<restriction base="double">
<minInclusive value="-180.0"/>
<maxInclusive value="180.0"/>
</restriction>
</simpleType>
</attribute>
<attribute name="wpperBound" use="optional" default="180.0">
<simpleTypex
<restrietion base="double">
<minInclusive value="-180.0"/>
<maxInclusive value="180.0"/>
<fPestriction>
</[sPmpleType>
</attbtribute>
</complexType>
</element>
<element name="Latitude">
<complexType>
attribute name="1]1cocwerBound" 11QQ:"mP1—-imh:a'|" defoult="_-00 Q"
<simpleType>
<restriction base="double">
<minInclusive value="-90.0"/>
<maxInclusive value="90.0"/>
</restriction>
</simpleType>
</attribute>
<attribute name="upperBound" use="optional" default="90.0">
<simpleType>

<restriction base="double">
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<minInclusive value="-90.0"/>
<maxInclusive value="90.0"/>
</restriction>
</simpleType>
</attribute>
</complexType>
</element>
<element name="Altitude">
<complexType>
<attribute name="lowerBound" type="double" use="optional"
default="0.0"/>
<attribute name="upperBound" type="double" use="optionall"/>
<attribute name="unit" type="mpegvct:unitType"
Uyse="optional"/>
</complexType>
</element>
</sequence>
/complexType>

3.16.3 Binary representation syntax

MobileDevicePositionCapabilityType { Number of bits Mnemonic
numOfLongitudeLevelsFlag 1 bsblf
numOfLatitudeLevelsFlag 1 bsblf
numOfAltitudeLevelsFlag 1 bsblf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBasg¢Type
Boundary PhysicalSpaceBoundingBoxT}pe

if(numOfLongitudeLevelsFlag){

numOfLongitudeLetels 32 uimsbf
}
if(numOflatitudeLevelsFlag){

numOfLatitudeLevels 32 uimsbf
}

if(numOfAltitudeLevelsFlag){

numOfAltitudeLevels 32 uimsbf

}

PhysicalSpaceBoundingBoxType {
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MobileDevicePositionCapabilityType { Number of bits Mnemonic
longitudeUpperBoundFlag 1 bsblf
longitudeLowerBoundFlag 1 bsblf
latitudeUpperBoundFlag 1 bsblf
latitudeLowerBoundFlag 1 bsblf
altitydeUpperBoundFlag 1 bsblf
altitydeLowerBoundFlag 1 bsblf
altitydeUnitFlag 1 bsblf
if(lopgitudeUpperBoundFlag) {

longitudeUpperBound 32 fsfb
}
if(lomgitudeLowerBoundFlag) {

lgngitudeLowerBound 32 fsfb
}
if(latitudeUpperBoundFlag) {

latitudeUpperBound 32 fstb
}
if(laitudeLowerBoundFlag) £

1gtitudeLowerBound 32 fsfb
}
if(altitudeUpperBoundFlag) {

ajtitideUpperBound 32 fstb
}
if(altitudeLowerBoundFlag) {

altitudeLowerBound 32 fsfb

}

if(altitudeUnitFlag) {

94
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MobileDevicePositionCapabilityType { Number of bits Mnemonic

altitudeUnit 8 bslbf

16.4 Semantics

Semantics of the MobileDevicePositionCapabilityType.

Names Description

ird

obileDevicePositionCap | Tool for describing capabilities of a mobile device which can move
bilityType to a destination given as a position in the-global positioning system,
i.e. in longitude, latitude, and altitude above sea level.

Q)

derothOrderDelayTime Describes required preparation time of the mobile device to be
activated since it receives a comniand in the unit of millisecopd
(ms).

flirstOrderDelayTime Describes the delay timeé for a mobile device to reach the cruging

speed since it receives'a command and is activated in the unit of
millisecond (ms),

Jocation Does not have any specific semantics in this description.

Houndary Describes the destination position where the mobile device chn
reach in forms of three-dimensional bounding box, specified py
using PhysicalSpaceBoundingBoxType.

=

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

(@)

—~

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

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

numOfLatitudelevels Describes the number of latitude levels that the device can provide
in 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.
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Names

Description

numOfAltitudelevels

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

unit

Does not have any specific semantics in this description.

longit

udeUpperBoundFlag

This field, which is only present in the binary representation,
indicates if the optional attribute of upperBound of T.ongitude

element is present in this instance of the description.

longit

udeLowerBoundFlag

This field, which is only present in the binary representation;
indicates if the optional attribute of 1lowerBound of Lengitude
element is present in this instance of the description.

latitu

deUpperBoundFlag

This field, which is only present in the binary represéntation,
indicates if the optional attribute of upperBotimd of Latitude
element is present in this instance of the description.

latitu

deLowerBoundFlag

This field, which is only present in the‘hihary representation,
indicates if the optional attribute of 1owerBound of Latitude
element is present in this instance)of the description.

altity

deUpperBoundFlag

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.

altity

deLowerBoundFlag

This field, which\isonly present in the binary representation,
indicates if the)optional attribute of 1owerBound of Altitude
element is\present in this instance of the description.

altity

deUnitFlag

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

Physid
xType

alSpaceBoundipngBo

Describes a bounding box in a physical space using longitude,
latitude, and altitude.

Longit

ude

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

lowerH

ounhd

Lower bound of longitude given in degrees. Positive number
represents eastern longitude and the negative number represents

western longitude.

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.
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Names Description

lowerBound Lower bound of latitude given in degrees. Positive number
represents nothern latitude and the negative number represents
southern latitude.

upperBound Upper bound of latitude given in degrees. Positive number
represents nothern latitude and the negative number represents
southern latitude

Altitude Describes lower bound and upper bound of altitude for¢the
bounding box that the mobile device can reach.

JowerBound Lower bound of altitude above sea level given in metres. The
default is zero.

UpperBound Upper bound of altitude above sea level given in metres.
ynit Specifies the unit of the lowerBound-and upperBound ofAltijude, if
a unit other than the metre is used, as a reference to a classification

scheme term provided by Uni£€TypeCS defined in ISO/IEC 23005-
6: —, A2.1.

5.16.5 Examples

—

he following example shows the capability description of a mobile device with id "mobilell", which
an move from 127 degrees East to 132 degrees*East in longitude, from 32 degrees North to 45|degrees
North in latitude, and from 10 metres to 1 200"metres above sea level.

Q

cidl:SensoryDeviceCapabil ity
Hsi:type="dcdv:MobileDevicePositionCapabilityType" id="mobilel">
<dcdv:Boundary>
<dcdv:LongitudelupperBound="132" lowerBound="127"/>
<dcdv:Latitude)upperBound="45" lowerBound="32"/>
<dcdv:Altitude upperBound="1200" lowerBound="10"
ynit="urn:mpegsmpeg-v:01-CI-UnitTypeCS-NS:meter"/>
</dcdv:Boundary>
/cidl:SensOxyDeviceCapability>

5.17 Bubblecapability type

53.17.1.General

—

T 1
154
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5.17.2 XML representation syntax

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

5.17.3 Binary representation syntax

BubbleCapability Type { Number of Bits Mnemonic
flagFlag 1 bslbf
SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType
if(ﬂaLFlag) {
flag 1 bslbf
}
}

5.17.4 $emantics
Semantifs of the BubbleCapabilityType.

Name Definition

BubblgCapabilityType Tool for describing if the given'device has a bubble capability.

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

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

5.17.5 Examples

This example shows the déscription of a bubble capability with the following semantics. Since the Flag
is “true”] the device “bubblel” is equipped with a capability of bubble effect.

<cidl:SensorybeviceCapability xsi:type="dcdv:BubbleCapabilityType"
flag="jtrue"-ad="bubblel" />

5.18 3D| Printing capability type

5.18.1 General
This subclause specifies XML syntax, and semantics of the ThreeDPrinterCapabilityType with

an example instantiation of the device capability. This type is intended to express capability of a 3D
printer with materials available to characterize the printer.

5.18.2 XML representation syntax
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<!-- ================= ThreeD Printing Device ========= -->
Cl== ==============================—=—================ ——3
<complexType name="ThreeDPrintingCapabilityType">
<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="GeneralDescription" minOccurs="0">
<complexType>

<attribute name="printingTechnologyType"
flype="mpeg7:termReferenceType" use="required"/>
<attribute name="printerManufacturer" type="string"
Yse="optional" />
<attribute name="printerBrand" type="string" use="optional"/>
<attribute name="printerModel" type="string" use="optional"/>
<attribute name="numPrinterHead" type="integer" use="optional'
default="1"/>
<attribute name="printSpeed" type="float" use=Yoptional"/>
<attribute name="speedUnit" type="mpeg7:termRaferenceType"
Yse="optional" />
<!-- default unit: mm/sec —-->
<attribute name="nozzleSize" type="float"»use="optional"/>
<attribute name="nozzleSizeUnit" type='mpeg’:termReferenceTypq"
Yse="optional"/>
<!-- default unit: mm -->
</complexType>

</element>

<element name="SupportedPrintingMaterial"
ype="dcdv:ThreeDPrintingMaterialType" minOccurs="1"
axOccurs="unbounded" />

<element name="SupportedColor" type="dcdv:SupportedColorTypsq'
nMinOccurs="0" maxOccurs="unbounded" />
<choice>

<element name="ThreeDPrintingXYZLUT"

fype="mpeg7:DoubleMatrixType" />
<element( hame="ThreeDPrintingSpectrumLUT"
flype="mpeg7:DoubleMatrixType" />

3t

</choiceb
<element/name="MaximumPrintSize" minOccurs="0">
<eomplexType>

<attribute name="maxWidth" type="float" use="optional"/
<atfribute name="maxDepth" type="float" use="optional"/>
Lattribute name="maxHeight" type="float" use="optional"/>
<attribute name="unit" type="mpeg7:termReferenceType"
yse="optional"/>

4 dcfault ullJ‘_t. pysang
</complexType>
</element>
<element name="PrinterResolution" minOccurs="0">
<complexType>

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

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

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

<attribute name="yResolutionUnit" type="mpeg7:termReferenceType"
use="optional"/>
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<attribute name="zResolution" type="float" use="optional"/>
<attribute name="zResolutionUnit" type="mpeg7:termReferenceType"
use="optional"/>
<!-- default unit: dpi -->
<!-- default unit: mm -->
</complexType>
</element>
<element name="Accuracy" minOccurs="0">
<complexType>
<simpleContent>
<extension base="float">
<attribute name="accuracyUnit" type="mpeg7:termReferenceType"
use="9gptional"/>
</extension>
<!-- default unit: mm -->
</simpleContent>
</complexType>
/element>
element name="ServiceRelatedCapabilities" minOccurs="0">
<complexType>
<sequence>
<element name="SupportedFileType" type="nipeg7:termReferenceType"
minOcdurs="0" maxOccurs="unbounded" />
<element name="FastestDelivery" minOceurs="0">
<complexType>
<simpleContent>
<extension base="integer">
<attribute name="timeUnit">
<simpleType>
<restriction base="gtring">
<enumeration value="day"/>
<enumeration walue="hour"/>
</restriction>
</simpleType>
</attributep
</extension>*
</simpleContent>
</complexType>
</element>
</sequendeg>
</complexType>
/elemént >
</dequence>
</lextension>

-l o]
</C lllJ:)J_CAk_,UlltCllt

</complexType>

<complexType name="ThreeDPrintingMaterialType">
<sequence>
<choice>
<element name="SingleMaterial" type="dcdv:SingleMaterialType"/>
<element name="CompositeMaterials"
type="dcdv:CompositeMaterialsType" />
</choice>
</sequence>
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</complexType>

<complexType name="SingleMaterialType">

<sequence>

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

maxOccurs="unbounded" />
</sequence>
<attribute name="minThermalOperatingRange" type="float" use="optional"/>
<attribute name="maxThermalOperatingRange" type="float" use="optional"/>
<attribute name="thermalOperatingRangeUnit"
flype="mpeg7:termReferenceType" use="optional"/>
<attribute name="transparencylevel" type="float" use="optionall|t/>
<attribute name="transparencyUnit" type="mpeg7:termReferenceType"
yYse="optional"/>
<attribute name="printingMaterialClass" type="mpeg7:termReferenceType"
Uyse="optional"/>
<attribute name="printingMaterialProvider" type="string"
Uyse="optional"/>
<attribute name="printingMaterialName" type="string" use="optionall/>
<attribute name="Description" type="string" use="optional"/>
/complexType>

complexType name="CompositeMaterialsType!>
<sequence>
<element name="ComponentMaterial" maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="dcdv:SingleMaterialType">
<attribute name="CompositeRatio" type="float" use="optional"
default="1"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>
/complexType>

complexType name="SupportedColorType" abstract="true"/>

complexType” name="MonochromeColorType">
<complexContent>
<exbension base="dcdv:SupportedColorType">
<attribute name="color" type="mpegvct:colorType"/>
</extension>

L,Ulllb)lCACUlltCllt
</complexType>
<complexType name="MultiColorType">
<complexContent>
<extension base="dcdv:SupportedColorType">
<sequence>
<element name="ColorEntry" type="mpegvct:colorType"
maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
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</comp

lexType>

<complexType name="NaturalColorType">
<complexContent>
<extension base="dcdv:SupportedColorType">

<attribute name="colorDepth" type="integer"/>

</
</co
</comp

extension>
mplexContent>
lexType>

5.18.3 Bimaryrepresentatiomsymtax

ThreeDRrintingCapabilityType { Number of bits Mnemonic
GenerplDescriptionFlag 1 bslbf
MaximumPrintSizeFlag 1 bslbf
PrinterResolutionFlag 1 bslbf
AccuracyFlag 1 bslbf
ServiceRelatedCapabilitiesFlag 1 bslbf
SuppofrtedPrintingMaterialCount 32 uimsbf
SupportedColorCount 32 uimsbf
SensofyDeviceCapabilityBaseType zensoryDevkeCapabﬂHyBaseTy;
if( GerleralDescriptionFlag ) {

printerManufacturerFlag 1 bslbf
printerBrandFlag 1 bslbf
printerModelFlag 1 bslbf
nunjPrinterHeadFlag 1 bslbf
printSpeedFlag 1 bslbf
spe¢dUnitFlag 1 bslbf
nozzleSizeFlag 1 bslbf
nozzleSizeUnitFlag 1 bslbf
PrintingTechnologyType 5 3DPrinterTypeCS
if( printerManufacturerFlag ) {
printerManufacturerLength vluimsbf5
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ThreeDPrintingCapabilityType { Number of bits Mnemonic
printerManufacturer See UTF-8
ISO/IEC 10646141
}
if( printerBrandFlag ) {
printerBrandLength vluimsbf5
printerBrand See UTF-8
ISO/IEC 10646141
}
if( printerModelFlag ) {
printerModelLength viuimsbf5
printerModel See UTF-8
ISO/IEC 106464
}
if( numPrinterHeadFlag ) {
numPrinterHead 32 uimsbf
}
if( printSpeedFlag ) {
printSpeed 32 fIbf
}
if( speedUnitFlag ) {
speedUnit 8 bslbf
}
if( nozzleSizeFlag) {
nozzleSize 32 flbf
}
if( nozzleSizeUnitFlag ) {
nozzleSizeUnit 8 bslbf
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ThreeDPrintingCapabilityType { Number of bits Mnemonic

}

for(i=0;i<SupportedPrintingMaterial Count;i++

)

SupportedPrintingMaterial[i] ThreeDPrintingMaterial Type

for(i=0;i<SupportedColorCount;i++) {

SupportedColorfi] Supported€olorType

}

IsSpe¢trumLUTFlag 1 bslbf

if(IsSpectrumLUTFlag){

SpectrumLUTWidth 8 uimsbf
SpectrumLUTHeight 8 uimsbf
SpectrumDimension 8 uimsbf

for(li=0;i<SpectrumLUTHeight;i++) {

for(k=0;k<SpectrumLUTWidth;k++) {

ThreeDPrintingSpectrumbUTJi] [K] 32 fsfb
}
}
}else{
XYZLUTwidth 8 uimsbf
XYZLUTheight 8 uimsbf

for(i=0;i<XYZLUTheight;i++) {

for(k=0;k<XYZLUTwidth;k++) {

ThreeDPrintingXYZLUT[i][k] 32 fstb
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ThreeDPrintingCapabilityType {

Number of bits

Mnemonic

}

}

if( MaximumPrintSizeFlag ) {

maxWidthFlag 1 bslbf
maxDepthFlag 1 bslbf
maxHeightFlag 1 bslbf
unitFlag 1 bslbf
if( maxWidthFlag ) {

maxWidth 32 flbf
}
if( maxDepthFlag ) {

maxDepth 32 flbf
}
if( maxHeightFlag ) {

maxHeight 32 flbf
}
if( unitFlag ) {

Unit 8 bslbf
}

}
if( PrinterResolutionFlag ) {

xResolutionFlag 1 bslbf
xResolutionUnitFlag 1 bslbf
yResolutionFlag 1 bslbf
yResolutionUnitFlag 1 bslbf
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ThreeDPrintingCapabilityType { Number of bits Mnemonic
zResolutionFlag 1 bslbf
zResolutionUnitFlag 1 bslbf
if( xResolutionFlag ) {

xResolution 32 flbf
}
if( xResolutionUnitFlag ) {
xHesolutionUnit 8 bslbf
}
if( yResolutionFlag ) {
yResolution 32 flof
}
if( yResolutionUnitFlag ) {
yResolutionUnit 8 bslbf
}
if( zResolutionFlag ) {
zHesolution 32 flbf
}
if( zResolutionUnitFlagd-{
zHesolutionUnit 8 bslbf
}
}
if( AccuracyFlag ) {
AccuracyUnitFlag 1 bslbf
if( AccuracyUnitFlag ) {
AccuracyUnit 8 bslbf
}
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ThreeDPrintingCapabilityType { Number of bits Mnemonic
}
if( ServiceRelatedCapabilitiesFlag ) {
FastestDeliveryFlag 1 bslbf
SupportedFileTypeCount 32 Uimsbf
for(i=0;i<SupportedFileTypeCount;i++) {
SupportedFileType 4 3DPrinterFileFormatTypeCS
}
if( FastestDeliveryFlag ) {
timeUnitLength viuimsbf5
timeUnit See UTF-8
ISO/IEC 1064614
FastestDelivery 32 Simbf
}
}
}
TlhreeDPrintingMaterial Type¥ Number of bits Mnemonic
useSingleMaterialFlag 1 Bslbf
If (useSingleMaterialFlag) {
SingleMaterial SingleMaterialType
} Elsex{
CompeositeMaterials CoempesiteMaterialsType
}
}
SingleMaterialType {
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minThermalOperatingRangeFlag 1 bslbf
maxThermalOperatingRangeFlag 1 bslbf
thermalOperatingRangeUnitFlag 1 bslbf
transparencyLevelFlag 1 bslbf
transparencyUnitFlag 1 bslbf
printirllgMaterialClassFlag 1 bslbf
printingMaterialProviderFlag 1 bslbf
printingMaterialNameFlag 1 bslbf
DescriptionFlag 1 bslbf
Color(ount 32 Uimsbf
for(i=0;i<ColorCount;i++) {

Color colorType
}
If(Des¢riptionFlag)

Des¢riptionLength vluimsbf5

Desgription See UTF-8

ISO/IEC 1064614

}
if( mirfThermalOperatingRangeFlag ) {

minThermalOperatingRange 32 flbf
}
if( maxThermalOperatingRangeFlag ) {

max|ThermalOperatingRange 32 flbf
}
if( thermalOperatingRangeUnitFlag ) {

thermalOperatingRangeUnit 8 bslbf
}
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transparencyLevel 32 fIbf
}
if( transparencyUnitFlag ) {
transparencyUnit 8 bslbf
}
if(printingMaterialClassFlag ) {
printingMaterialClass 8 PringtingMaterial TypeC§
}
if(printingMaterialProviderFlag ) {
printingMaterialProviderLength vluimsbf5
printingMaterialProvider ISO/IE(SIe1e0646[4] UTE-8
}
if(printingMaterialNameFlag ) {
printingMaterialNameLength vluimsbf5
printingMaterialName ISO/IE(SIe1e0646[4] UTE-8
}
JompositeMaterialsType { Number of bits Mnemonic
ComponentMaterialCount 32 Uimsbf
fof(i=0;i< ComponentMaterialCount;i++) {
CompositeRatioFlag 1 bslbf
SingleMaterialType SingleMaterialType
If (CompositeRatioFlag) {
CompositeRatio 32 flbf
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}

}

MonochromeColorType { Number of bits Mnemonic
Color colorType

}

MultiColprType { Number of bits Mnemenic
colorEntryCount 32 Uimsbf

for(i=0;i<colorEntryCount;i++) {

colofEntry colorType
}
}
Natural(olorType { Number of bits Mnemonic
colorDepth 32 Simsbf
}

5.18.4 $emantics
Semantifs of the ThreeDPx¥ntingCapabilityType.

Name Definition

ThreefPrintingCapabilityType |Tool for describing the capability of a 3D printer

GenerglDescription Specifies the general/common characteristics of a 3D
printer

printingTechonologyType Describe the type of the technology applied for the 3D
printing. Some examples are FDM (Fused Deposition
Modeling), EBF3 (Electron Beam Freeform Fabrication),
and DMLS (Direct Metal Laser Sintering). The printer
types are defined in the classification scheme given at
the end of the syntax.
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Name

Definition

printerManufacturer

Specifies the name of the manufacturer of the printer

printerBrand

Specifies the brand name of the printer. In many cases,
the brand name can be identical to the name of the
manufacturer.

printerModel

Specifies the specific model name of the printer

numPrinterHead

Describes the number of printer heads. If not specified,
the default value is 1.

printSpeed

Specifies the average speed of printing. When it is not
defined by the speedUnit attribute,the’default unit pf
printing speed is mm/sec.

speedUnit

Specifies the unit used in speeifying the print speed in
printSpeed attribute, as’a,réference to a
classification scheme tefm'that shall be using the
mpeg/:termReferenceType defined in

ISO/IEC 15938-5:2003, 7.6. The CS that may be used fpr
this purpose is.the UnitTypeCS defined in

ISO/IEC 23005-6: —, A.2.1. The binary representation|
of the UniTypecCs is also defined in ISO/IEC 23005-
—, A2.1%

X

nozzleSize

Describes the size of the nozzle used to print. When it |s
not defined by the nozzleSizeUnit attribute, the
default unit of the nozzle size is mm.

nozzleSizeUnit

Specifies the unit of the nozz1eS1ize, as a reference to
a classification scheme term that shall be using the
mpeg7:termReferenceType defined in

ISO/IEC 15938-5:2003, 7.6. If this attribute is not
specified, the default unit of mm (millimetre) is used.
The CS that may be used for this purpose is the
UnitTypeCS defined in ISO/IEC 23005-6: —, A.2.1.
The binary representation of the UnitTypeCS is also
defined in ISO/IEC 23005-6: —, A.2.1.

0

uypportedPrintingMaterial

Specifies the material that can be used by this specific

nrintar

SupportedColor

Specifies the colour that this printer can use for
printing.
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Name Definition

MaximumPrintSize Describes the maximum size of the object that this
printer can print. The maximum printing size and its
coorditnate system are illustrated in Figure 4where
MPS denotes the MaximumPrintSize, mH denotes
the maxHeight, mW denotes the maxWidth, and md
denotes the maxDepth.

e

Front of theQ4achine

Figure 4 — Maximum printing size and the
definition of X, Y, Z coordinate

maxWidth Specifies the maXimum size of the printable object in
the horizontal direction when the user is looking at the
printer from the front of the device.

maxDepth Spedifies the maximum size of the printable object in
the viewing direction when the user is looking at the
printer from the front of the device.

maxHeight Specifies the maximum size of the printable object in
the vertical (upright) direction when the user is looking
at the printer from the front of the device.

unift Specifies the unit of the maxWdith, maxDepth, and
maxHeight, as a reference to a classification scheme
term that shall be using the
mpeg7:termReferenceType defined in

ISO/IEC 15938-5:2003, 7.6. If this attribute is not

cpnriﬂnd' the defaultunitof mm (mi"imph‘n) isused

The CS that may be used for this purpose is the
UnitTypeCS defined in ISO/IEC 23005-6: —, A.2.1.
The binary representation of the UnitTypeCS is also
defined in ISO/IEC 23005-6: —, A.2.1.

PrinterResolution Specifies the resolution of the printer. This element
specifies the printer resolution in X, Y, and Z direction.

xResolution Specifies the resolution of the printer in X direction.
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Name Definition

xResolutionUnit Specifies the unit of the X-directional resolution as a
reference to a classification scheme term that shall be
using the mpeg7:termReferenceType defined in
ISO/IEC 15938-5:2003, 7.6. If this attribute is not
specified, the default unit of dpi (dots per inch) is used.
The CS that may be used for this purpose is the
UnitTypeCs defined in ISO/IEC 23005-6: — A2 1
The binary representation of the UnitTypecCsS is also
defined in ISO/IEC 23005-6: —, A.2.1.

yResolution Specifies the resolution of the printer in Y direction.

yResolutionUnit Specifies the unit of the Y-directional.resolution as a
reference to a classification scheme term that shall be
using the mpeg7:termRefereticéType defined in
ISO/IEC 15938-5:2003, 7.6. Ifthis attribute is not
specified, the default unit 6fdpi (dots per inch) is used.
The CS that may be usedfor this purpose is the
UnitTypeCs defin€d in ISO/IEC 23005-6: —, A.2.1.
The binary representation of the UnitTypeCS is also
defined in ISOAEC 23005-6: —, A.2.1.

zResolution Specifies the resolution of the printer in Z direction.

zResolutionUnit Spegifies the unit of the Z-directional resolution as a
reference to a classification scheme term that shall be
using the mpeg7:termReferenceType defined in
ISO/IEC 15938-5:2003, 7.6. If this attribute is not
specified, the default unit of mm (millimetre) is used.
The CS that may be used for this purpose is the
UnitTypeCS defined in ISO/IEC 23005-6: —, A.2.1.
The binary representation of the UnitTypeCS is also
defined in ISO/IEC 23005-6: —, A.2.1.

Jccuracy Specifies the accuracy of the printer in floating numbe
i.e. provides the capability of the printer in terms of
positional (spatial) errors in printing an object.

Ay

AceuracyUnit Specifies the unit of the accuracy as a reference to a
classification scheme term that shall be using the

moocagditrormDAaf Ay A~ T~ dafinad in
Hpeg———tc+Hr e cH —ype-aeea 1t

ISO/IEC 15938-5:2003, 7.6. If this attribute is not
specified, the default unit of mm (millimetre) is used.
The CS that may be used for this purpose is the
UnitTypeCsS defined in ISO/IEC 23005-6: —, A.2.1.
The binary representation of the UnitTypeCS is also
defined in ISO/IEC 23005-6: —, A.2.1.

ServiceRelatedCapabilities Describes the capabilities related to service provided
by the printer
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Name Definition

SupportedFileType Specifies the file type that this printer can understand
and print using as a reference to a classification scheme
term that shall be using the
mpeg7:termReferenceType defined in

ISO/IEC 15938-5:2003, 7.6. The CS that may be used for

this purpose is the 3DPrinterFileFormatTypeCS
defined.in IQ(\/IF(‘ 23005-6- — A217 The ]’\inary

representation of the
3DPrinterFileFormatTypeCS is also defined in
ISO/IEC 23005-6: —, A.2.17.

FagtedDelivery Describes the expected earliest time of delivery-in
terms of day or hour to be spent until the delivery of
the printed object

ThreeDPrintingMaterialType Specifies the characteristics of a printing material. This
element may have SingleMatefial and
CompositeMaterials asit$subelements.

SingleMaterial Specifies the characteristics of a single printing
material. It's type is SingleMaterialType

ConmpositeMaterials Specifies the characteristics of a composite printing
material. Its type is CompositeMaterialType

SingleMaterialType Specifies-the characteristics of a single printing
material. [t has printingMaterialClass as
attribute.

Collor Specifies the colour of the material.

This field, which is only present in the binary
representation, signals the presence of the spectrum
look-up-table. A value of “1” means the
ThreeDPrintingSpectrumLUT element shall be
used and “0” means the ThreeDPrintingXYZLUT
element shall be used.

IsSpedtrumLUTFlag

Three[PrintingXYZLUT Describes a look-up table for the 3D printing colour

reproduction. Each row of the table consists of 6 values,
swwhich ara R 0 D YV and Zintha ardar nayad D

vV I CI ot 1%, U057y, 1, oo 2 i oot o tn IOy

and B represent the input RGB value, and X, Y, Z
represent the corresponding output XYZ value.

ThreeDPrintingSpectrumLUT Describes a look-up table for the 3D printing colour
reproduction. R, G, and B represent the input RGB value,
and 400 nm to 700 nm represent the corresponding
output spectrum value.
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Name Definition

XYZLUTwidth This field, which is only present in the binary
representation, describes a width of the
ThreeDPrintingLUT. This width is fixed with 6,
which represent R, G, B, X, Y, and Z in the order named.

XYZLUTheight This field, which is only present in the binary
representation _describes a height of the

ThreeDPrintingLUT. Each row contains RGB inpuf
values and its corresponding XYZ values. The height of
the table may depend on the number of sample patche
measured by a colorimeter or a spectrophetemeter.

wn

JrectrumLUTwidth This field, which is only present in the binary
representation, describes a width ef the
ThreeDPrintingSpectrumLUT: This width is
summation of three plus SpeggtrumDimension,
which represent R, G, B, Spectrum values in the order
named. For example, when the SpectrumDimension
is 31, the Spectrurih.UTwidth becomes 34 where it
is the summation-ofthree (i.e.,, RGB) and
SpectrumDimension.

dpectrumLUTheight This field, Which is only present in the binary
representation, describes a height of the
ThreeDPrintingSpectrumLUT. Each row containg
RGB input values and its corresponding Spectrum
values. The height of the table may depend on the
number of sample patches measured by a colorimeter
or a spectrophotometer.

dpectrumDimension The maximum size of the spectrum dimension is 301
since this covers a visible spectrum range between
400 nm and 700 nm for every 1 nm. The spectrum
dimension can be subsampled linearly. For example, if
the sampling rate is every 10 nm, the spectrum
dimension becomes 31.

minThermalOperatingRange |Specifies the minimum temperature of operation for
the material.

maxThermalQOperatingRange me‘iﬁpc the maximum temperature of npnrqﬁnn for

the material.
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Name Definition

thermalOperatingRangeUnit [Specifies the unit of the thermal operating range as a
reference to a classification scheme term that shall be
using the mpeg7:termReferenceType defined in
ISO/IEC 15938-5:2003, 7.6. If this attribute is not
specified, the default unit of Celsius degree is used. The
CS that may be used for this purpose is the
UnitTypeCS definedin ISO/IEC 23005-6: — A2 ]
The binary representation of the UnitTypeCS is also
defined in ISO/IEC 23005-6: —, A.2.1.

transparency Specifies the transparency of the materal.

transparencyUnit Specifies the unit of the transparency as a reference to a
classification scheme term that shall be using’the
mpeg7:termReferenceType defined/in

ISO/IEC 15938-5:2003, 7.6. If this attgibute is not
specified, the default unit of % (pércent) is used. The CS
that may be used for this purpose is the UnitTypeCS
defined in ISO/IEC 23005-6:—, A.2.1. The binary
representation of the Und\t TypeCS is also defined in
ISO/IEC 23005-6: —,.A.2:1.

printingMaterialClass Describes the classiof material by referencing to a
classification scheme term that shall be using the
mpeg7:terimReferenceType defined in

ISO/IEC 15938-5:2003, 7.6. The CS that may be used for
this purpose is the PrintingMaterialTypeCS
defined in ISO/IEC 23005-6: —, A.2.19. The binary
representation of the PrintingMaterialTypeCS is
also defined in ISO/IEC 23005-6: —, A.2.1. Examples of
the material class can be ABS, Rubber, Aluminum Alloy,
etc.

prijntingMaterialProvider |Describesthe name of the material provider in string

printingMatexidlName Describes the exact name of the material as provided by
the provider

Degcription Describes the characteristics of the material.

Compo_ iteMaterial Q'T‘JILHQ Dncrribnc thn r‘harart’nrictir‘c nfa rnmpncitn matorial_ It

includes ComponentMaterial element.

ComponentMaterial Describes each ingredient contained in the composite
material.
CompositeRatio Specifies the ratio of the material constituents, in value

between 0 and 1.
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Name Definition

SupportedColorType Specifies the colour that is supported by the printer.
This type is abstract and cannot be instantiated.

MonochromeColorType Specifies the colour in RGB, when only a single colour
can be provided.

Color Specifies a single RGB colour, either by a reference to
classification scheme term or as an 8 bit RGB value.@
CS that may be used for this purpose is the ColorCS
defined in A.2.2.

-

MultiColorType Specifies a list of colours, when only a predefined set g
colours can be provided.

ColorEntry Specifies a single RGB colour asne’of the multiple
supported colours, either by,a.reference to a
classification scheme termror-as an 8 bit RGB value. A
CS that may be used forthis purpose is the ColorCs
defined in A.2.2.

NaturalColorType Specifies if the printer can support coloured object by
mixing colours.

.18.5 Examples

his example shows the description of a 3D printer’s capability with the following semanticg. This is
00d3D model from My3D with the brandname of Good. This is a printer using FDM technology, which
5 Fused Deposition Modelling, with ‘d-single head. More information on this printer can be found at
ttp://www.my3Dprinter.com. This printer uses metallic powder type material to print. Available
haterial is a metallic powder composed of 99.9 percent copper, named “Ultra super alloy” from|“Posco”.
his printer can print objects\given in ".obj" type or ".fbx" type formats. The maximum size that this
rinter can print is 14 x 14.x/14 inchs3.

ol lo e uliulionil—ENJ: |

cidl:ControlIpmfe”>

<cidl:SengpxyDeviceCapabilityList>

<cidlé: $énsoryDeviceCapability

¥si:typez="dcdv:ThreeDPrintingCapabilityType">
<dcdv:GeneralDescription printerManufacturer="My3D"
grinterBrand="Good" printerModel="Good3D" numPrinterHead="1"
griftingTechnologyType="urn:mpeg:mpeg-v:01-SI-3DPrinterType—-NS:FDM" /|>
<dcdv:SupportedPrintingMaterial
printingMaterialClass="dcdv:MetallicPowder:metalc"
printingMaterialProvider="Posco" printingMaterialName="5086 aluminium
alloy"/>

<dcdv:SupportedPrintingMaterial
printingMaterialClass="dcdv:food:chocolate"
printingMaterialProvider="GODIVA" printingMaterialName="Pearl Chocolate
Milk"/>
<dcdv:MaximumPrintSize maxWidth="14" maxDepth="14"
maxHeight="14" unit="inch"/>
<dcdv:ServiceRelatedCapabilities>
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<dcdv:SupportedFileType>urn:mpeg:mpeg-v:01-SI-
3DPrinterFileFormatType-NS:0BJ</dcdv:SupportedFileType>
<dcdv:SupportedFileType>urn:mpeg:mpeg-v:01-SI-
3DPrinterFileFormatType-NS:FBX</dcdv:SupportedFileType>
<dcdv:FastestDelivery timeUnit="day">2</dcdv:FastestDelivery>
</dcdv:ServiceRelatedCapabilities>
</cidl:SensoryDeviceCapability>
</cidl:SensoryDeviceCapabilityList>
</cidl:ControlInfo>

This example shows a 3D printer colour reproduction capability with a look-up-table in RGB to XYZA9
3D printfing colour reproduction.

[

<cidl:|SensoryDeviceCapabilityList>
cidl:SensoryDeviceCapability
xsi:type="dcdv:ThreeDPrintingCapabilityType">
<dcdv:ThreeDPrintingXYZLUT mpeg7:dim="216 6" />

0 0 O 6.356 6.546 6.649
1530 O 23.74817.1597.275
2550 0 30.25520.75 8.332
0 1530 22.88730.22311.896
1531530 29.96531.94211.511
2551530 42.15936.77710.938
0 2550 26.67435.94212.505
1532550 31.80539.35912.085
2552550 48.44551.43211.744

0 0 153 11.22910.09921.608
1530 153 21.39115.18821.3%8
2550 153 33.71522.597203104
0 153153 19.04625.28524.029
153153153 30.63830.865/24.048
255153153 43.15235L95922.24
0 0 255 12.94432.22124.106
1530 255 19.45116.54426.69
2550 255 34%61222.67924.518
0 153255 26.49627.50539.125
153153255 80.70729.85939.032
255153255% 49.30140.36141.563
0 255255 34.92141.87 47.833
153255255 43.66348.83248.937
255255255 60.09 61.59553.152
</ded¥V:ThreeDPrintingXYZLUT>
</cidhiSensoryDeviceCapability>
</cidll: SengoryDeviceCapabilityList>

[

This exgmple shows a 3D printer colour reproduction capability with a look-up-table in RGB to ligh
spectrum for 3D printing colour reproduction.

<cidl:SensoryDeviceCapabilityList>
<cidl:SensoryDeviceCapability
xsi:type="dcdv:ThreeDPrintingCapabilityType">
<dcdv:ThreeDPrintingSpectrumLUT mpeg7:dim="216 37">
0O 0 O 0.04530.05020.05380.05920.06750.07680.08680.0965
0.102 0.10090.09520.08490.07260.06550.06230.05460.046 0.04690.0606
0.077 0.079 0.07040.06040.05430.05720.06790.07220.06830.07880.1257
0.1934
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1530 O
.18330.
.10640.
2550 O
.21660.
.11980.
0 1530

.25460.30380.
.23810.21130.

15780.
09610.

19010.
108 0.

0.13270.19540.25370.29430.31020.29970.27840.24960

.215

13370.11190.09990.09390.08230.06990.07090.08840.1067
08510.07850.08240.09470.09680.08950.10340.16440.2469

0.14770.21670.27880.32150.33920.32930.30980.28250

.2486

16430.14030.12630.11890.10470.08950.08960.10720.1236
09680.09010.09460.10780.10970.10170.11570.176 0.2554

0.06950.07560.079 0.08430.095 0.10930.13040.16210

.2051

34490.37030.38180.38080.35960.32560.30040.28540.2675
18970.17660.18320.20520.20970.19560.21350.29410.3938

153 1530

.37360.38030.
.16440.14520.

255 1530

.40730.37970.
.25040.22980.

0 2550

.27520.33470.
.26730.23980.

153 2550
.42220.46380

255 2550
.561 O.
.29030.
0 0
.12520.
.35350.
153 0
.168 0.
.28170.
2550
.23310.
.22150.
0 153153

153

153

153

.24040.27850.
.38450.35830.

153 153153

.34720.34490.
.37220.35030.

255 158153
.399% 8
. 3RRPB0 .
0 0
.13760.
42460

255

51850

55340.
26820.

125 0.
40250.

14460.
30080.

20580.
21130.

372 0.
30310.

13650.

0.13080.17590.207 0.22990.25270.27260.29790.32860
37340.35510.33480.31310.27920.24030.21480.20130 '8
13010.12150.12760.14470.14680.13550.15280.22760732
0.22020.34590.45450.50990.52370.50680.489901)468 0
35 0.31940.29880.28570.26180.235 0.23170.25220.26
21320.204 0.21180.23 0.22640.20790.22680+31020.40
0.065 0.07360.07810.084 0.09550.11150+18460.17010
39010.43350.45880.46390.44720.41280.37370.33510.30
21750.20350.21070.23440.23840.22240£24240.32720.42
0.13280.172 0.19470.20970.2291025030.28130.32420

.49440.51150.51430.50320.47750.43980.40090.36380.33
.30040.27570.

256 0.244 0.25250.27530.27590%25820.27850.36290.45
0.22990.38950.53190.59980¢614 0.59470.58560.57970
54520.53490.51950.49760.46570.42540.38640.35080.32
25170.24170.25 0.26960.26410.243 0.26490.35380.44
0.04890.05430.05770.0€1L50.06870.07820.09070.10530
11680.10410.09710.09580.088 0.07950.09240.14730.25
40680.39930.40630+42610.42450.40420.41760.47730.53
0.16390.24080.29870.31750.31430.29310.26550.23390
123 0.104 0.094%0.092 0.08360.07540.08690.13440.21
292 0.28150.289 0.31060.31010.29210.31270.39420.47
0.17840.26650.33940.374 0.37990.36120.33580.30450
17960.15540.14240.13690.12450.11150.11970.15860.20
19610.18620.19240.20960.20830.19260.21030.28920.38
0.0€870.07510.079 0.08420.09430.10830.129 0.15930
30400.31410.31920.32290.31070.29130.30030.34650.38
83150.31430.32110.34570.34820.32910.34750.42750.51
0.13970.19480.22860.24570.26360.27890.30.32370.34
331 0.31020.29710.29090.27290.252 0.26370.31740.36
32730.31280.31960.34050.33730.31620.33640.418 0.49
0.21880.35620.47240.52150.52740.50460.48430.46140
34280.31350.29530.28570.26560.24370.25090.29240.32
285 0.27440.28210.30020.29340.271 0.29030.37340.46
0.05920.06530.06870.07270.08090.09130.10440.11980
12750.114 0.107 0.10570.09780.089 0.10350.16490.28
55850.57740.57870.58460.57960.56660.56880.58780.60

. 3558
b9
L5
. 4379
b5
b/
. 2182
L 3
b1
. 3737
%

b4
. 5697
D5
8 4
L1185
IN
b 9
. 1988
b2
75
L2671
b5
b
. 1986
B9
P 8
D7
D7
D1
. 4303
B 6
D1
L1322
b5

b5

153 0
.19060.
.44870.
255 0
.19890.
.45430.
0 153255

255

255

.22780.25980.
.59840.61530.

16880.
53920.

17260.
54170.

0.15260.212 0.25250.26640.27080.26530.25570.24 O
14720.12730.11740.115 0.10630.098 0.11450.17990.
57670.58980.59360.59330.58910.58320.58170.58380.

0.17450.27030.34370.365 0.35760.33180.303 0.27 O
14820.126 0.11530.11220.10270.09380.11120.181 O.
57720.58940.59330.59330.58870.58190.58110.58470.

0.06330.07080.07420.07950.08960.10350.12360.15320
27850.28210.28440.28930.28

.2156

3068
5881

.2325

3127
5898

.1902

0.26670.29380.39040.5208

61150.60620.60550.60760.60280.59240.59450.60880.6229
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153 153255

.31820.31350.
.59310.61660.

255 153255

.41130.382 0.
.62130.64280.

0 255255

.26230.32490.
.57710.57140.

0.13570.18540.21470.22850.244 0.25810.278 0.29990.3145
29820.27680.26490.262 0.24780.23330.26180.36310.5039
61660.61390.61170.60970.60530.59950.59860.60140.606

0.24730.40370.53340.57540.569 0.53680.51050.48190.4459
35160.32180.30570.30090.286 0.27190.30150.40230.5381
64280.64050.63850.63590.63150.62620.62490.62720.6318

0.06090.06790.07170.07660.08690.10150.12350.15740.2049
38790.44460.49130.52620.54730.55720.56720.57530.5799
56490.55950.56130.56850.56780.55960.56420.58330.6009

153 255255

[O)INTEY

$55 255255

3410.48520.
3430.63310.

0.13970.17730.19770.21 0.22790.24850.27980.32430.3782
52810.56130.585 0.60150.61010.61340.62040.62730.6332
63140.62970.63030.63310.63380.63160.63340.63920.64693
0.28070.47030.63430.68990.686 0.65440.64040.63170,6212

0.641470.61170.61060.61150.61220.61310.61210.60960.61330.618 0%«6223

0.42330.62280.62160.62030.62040.62240.62330.62190.62320.62680-.6316
</dcdv:ThreeDPrintingSpectrumLUT>

</cidl:SensoryDeviceCapability>

</cidll: SensoryDeviceCapabilityList>

5.19 Arrayed Light capability type

5.19.1 General

This subclause specifies syntax and semantics of capabilities of arfayed light devices.

5.19.2 Syntax

<compllexType name="ArrayedLightCapabilityType">

<complexContent>

<egxtension base="dcdv:LightCapabilityType">
attribute name="nbrOfRows" ,type="nonNegativelInteger"

use="optional" />
use="9gptional"/>
use="9gptional"/>
use="gptional"/>

</¢xtension>

</complexContent>
</comglexType>

attribute name="nbrOfColumns" type="nonNegativelnteger"
attribute name="horizontalSize" type="nonNegativelnteger"

attribute name="verticalSize" type="nonNegativelnteger"

5.19.3 Binary Representation Syntax

ArrayedLLightCapability Type { Number of bits Mnemonic
nbrOfRowsFlag 1 bslbf
nbrOfColumnsFlag 1 bslbf
horizontalSizeFlag 1 bslbf
verticalSizeFlag 1 bslbf
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LightCapability LightCapabilityType
if(nbrOfRowsFlag) {
nbrOfRows 16 uimsbf
}
if(nbrOfColumnskFlag) {
nbrOfColumns 16 uimsbf
}
if(horizontalSizeFlag) {
horizontalSize 32 fsfb
}
if(verticalSizeFlag) {
verticalSize 32 fstb
}
}
5.19.4 Semantics
Semantics of the ArrayedLightCapabilityType.
Name Definition
ArrayedLightCapabilityT | Tool for describing the capability of an arrayed light based on
ype LightCapabilityType. The attribute of
ArrayedLightCapabilityType such as colour, unit,
maxIntensity,and numOfLightLevels, isinherited from
the LightCapabilityType. The matrix can be determined,
by the attribute of nbrOfRows and nbrOfColumns.

rnbr@fRowsFlag The field, which is represented in binary, indicates the
presence of nbrOfRows. Ifitis 1, the nbrOfRows is present;
otherwise it is not present.

nbrOfColumnsFlag The field, which is represented in binary, indicates the
presence of the nbrOfColumns. Ifitis 1, the nbrOfRows is
present; otherwise it is not present.

nbrOfRows This field specifies the maximum number of rows that the light

actuator supports.
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Name Definition

NbrOfColumns This field specifies the maximum number of columns that the

light actuator supports.

horizontalSizeFlag The field, which is represented in binary, indicates the

presence of horizontalSize.Ifitis 1, the
horizontalSize is present; otherwise it is not present.

vertia

alSizeFlag The field, which is represented in binary, indicates the
presence of verticalSize.Ifitis1,the verticalSizeis
present; otherwise it is not present.

horizog

ntalSize This field specifies the actual horizontal size of a light atray
actuator in metres.

vertia

alSize This field specifies the actual vertical size of a light array
actuator in metres.

Lightd

apabilityType Describes the capability of a light.

5.19.5E

The exa
arrayed
and min
from the
and colu
2 metre

xamples

ple shows the description of an arrayed light capability with the following semantics. Thie
light identifier is “arrayedlightl1”. There are 100 light levels in the range of the maximum
mum intensity. The colours supported by the light are “white”, “black”, “red”, “blue”, and “greep”
classification scheme described in ISO/IEC 23005-6: —, A.2.2. The maximum number of rows
mns of the arrayed lighting device is 100, ahd the actual horizontal/vertical size of the device is
and 1.5 metre, respectively.

<cidl:
<cid
id="an
numOfI]
horizog
<dq

<d

<d

<d

<d
</ci
</cidll

SensoryDeviceCapabilityList>
| : SensoryDeviceCapability xsi:type="dcdv:ArrayedLightCapabilityTypel
rayedlightl"”" unit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:nit"
ightLevels="100" nbnOfRows="100" nbrOfColumns="100"
ntalSize="2" vertditalSize="1.5">
dv:Color>urn:mpeg:mpeg-v:01-SI-ColorCS-NS:white</dcdv:Color>
dv:Color>urnitmpeg:mpeg-v:01-SI-ColorCS-NS:black</dcdv:Color>
dv:Color>urnsmpeg:mpeg-v:01-SI-ColorCS-NS:red</dcdv:Color>
dv:Color®ésn:mpeg:mpeg-v:01-SI-ColorCS-NS:blue</dcdv:Color>
dv:Coler>urn:mpeg:mpeg-v:01-SI-ColorCS-NS:green</dcdv:Color>
01 : SensdryDeviceCapability>

:SengoryDeviceCapabilityList>

5.20 So

hind display capability type

5.20.1 General

The capability of sound display unit can be explained by the ranges of sound signals generated with
each sound display unit. This description contains the core features to understand the device capability
about a particular sound display unit.

5.20.2 Syntax

<compl

exType name="SoundDisplayCapabilityType">

122
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<complexContent>
<extension base="cidl:SensoryDeviceCapabilityBaseType">
<sequence>
<element name="ResponseFrequency" type="scdv:SignalRangeType "
minOccurs="0"/>
<element name="OutVoltageRange" type="scdv:0utVoltageType"
minOccurs="0"/>
<element name="ImpedanceRange" type="scdv:SignalRangeType"
minOccurs="0"/>
<element name="SensitivityRange" type="scdv:SignalRangeType"
minOccurs="0"/>
<element name="ControllableBandList" minOccurs="0">
<complexType>
<sequence>
<element name="SubBandRange" type="scdv:BandRangeType"
mMinOccurs="1" maxOccurs="unbounded" />
</sequence>
<attribute name="bandCount" use="optional" typé&="integer"/>
</complexType>
</element>
<element name="SoundPressureRange" type="scdv:SignalRangeType"
nminOccurs ="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="OutVoltageTypg'>

<seguence>

<element name="PeakMusicPow€rOutput" type="scdv:SignalRangeType"/
<element name="RootMeanSqguareValues" type="scdv:SignalRangeType "/}>
</sequence>
/complexType>

complexType name="(ignalRangeType">

<sequence>

<element name=x"Min" type="float" minOccurs="0" maxOccurs="1"/>
<element nam&Z"Max" type="float" minOccurs="0" maxOccurs="1"/>
</sequence>

<attribute-hame="unit" type="mpeg7:termReferenceType"/>
/complexType>

comptexType name="BandRangeType">
<seguence>

clculcut uo.ulc—"MJ'_uJ:ﬁJ_c&iucu\,_y" t_yj_dc— J_J_Uat" lllJl_llUbk./uJ_ D—"O" IMMaAUCLCTCUL S—
"in/>

<element name="MaxFrequency" type="float" minOccurs="0" maxOccurs=
"in/>

</sequence>

<attribute name="unit" type="mpeg7:termReferenceType"/>

<attribute name="bandID" type="string" use="required"/>
</complexType>
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5.20.3 Binary representation syntax

Number of bits

Mnemonic

SoundDisplayCapability Type {

ResponseFrequencyFlag 1 bslbf
OutVoltageRangeFlag 1 bslbf
ImpedanceRangeFlag 1 bslbf
SensitivityRangeFlag 1 bslbf
ContrdllableBandListFlag 1 bslbf
SoundPressureRangeFlag 1 bslbf

SensorjyDeviceCapabilityBaseType

SensoryDeviceCapabilityBaseType

if (ResponseFrequencyFlag) {

ResppnseFrequency ResponseFrequencyType
}
if (OutyoltageRangeFlag) {
OutVpltageRange OutVoltageType
}
if (ImpledanceRangeFlag) {
ImpedanceRange SignalRangeType
}
if (SengitivityRangeFlag] {
SensitivityRange SignalRangeType
}
if (ControllableBandListFlag) {
SubBandRangeCount vluimsbf5
for(k=0;k<SubBandRangeCount;k++){
SubBandRange BandRangeType
}
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Number of bits Mnemonic
if (BandRangeFlag) {
BandRange
}
if (SoundPressureRangeFlag) {
SoundPressureRange SignalRangeType
}
SensoryDeviceCapabilityBaseType SensoryDeviceCapabilityBaseType
}
QutVoltageType {
PeakMusicPowerQutput SignalRangeType
RootMeanSquareValues SignalRangeType
}
SignalRangeType {
MinFlag 1 bslbf
MaxFlag 1 bslbf
if (MinFlag) {
Min 32 fsbf
}
if (MaxFlag) {
Max 32 fsbf
}
Unit termReferenceType
}
BandRangeType {
MinFrequencyFlag 1 bslbf
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Number of bits Mnemonic

MaxFrequencyFlag 1 bslbf
if (MinFrequency) {

MinFrequency 32 fsbf
}
if (MaxXFrequency) {

MaxHrequency 32 fsbf
}
Unit unitTypeCS
bandID|Length vluimsbf5
bandID bandIDLength *8 bslbf

}

5.20.4 Semantics

Semantifs of the SoundDisplayCapabilityType.

Name Definition

SoundlisplayCapabilityT | Tool fordescribing audio capability based on

ype SensoryDeviceCapabilityBasedType including
response frequency range, output voltage, impedance,
Sensitivity, range of frequency band, and sound pressure.

ResporfseFrequencyRangde) ‘| Specifies the capability of response frequency range values for
a particular audio display unit. The coverage of the signal is
represented with ResponseFrequencyType

OutVolltageRangé Describes the capability of output power of unit. The type of
this element is OutvVoltageType.

ImpedgnieeRange Describes the announced impedance value expressing
resistance of a particular speaker. The type of this element is
SignalRangeType in scdv.

SensitivityRange Sensitivity is a measure of sound pressure output referred to
an input power of 1 W and to a distance of 1 m on the reference
axis, and it is expressed in db scale (reference: 20 p Pa). This
element describes the range of sensitivity and refers to
SignalRangeType in scdv.
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Name

Definition

ControllableBandList

Describes a possible band ranges to control sound level of a
specific frequency band. This element is composed of one or
more SubBand elements whose types are BandRangeType in
scdv and a bandCount attribute.

SubBand This element describes the structures of subband ranges by
dncrvihing minimum and mavimum band with Min and M=o
element in BandRangeType.

hRandCount

This attribute contains the number of subband ranges’in
ControllableBandList.

JoundPressureRange

Describes a possible range of sound pressure, ahd the sound
pressure can be measures as a logarithmiC measure of the
effective pressure of a sound relative to'areference value
(reference: 20 p Pa). The type of this element is
SignalRangeType in scdv.

Semantics of the SignalRangeType.

Name

Definition

n

ignalType

Specifies the rangé-of values in a certain sound signal. The
range of sound signal is represented with Min and Max
elements.

Semantics of the BandRangeType.

Min Describes the minimum value for impedance. The type of this
elementis float.

Max Describes the maximum value for impedance. The type of this
elementis float.

ynit Specifies the unit of the sensed value, if a unit other than the

default unit is used, as a reference to a classification scheme
term that shall be using the mpeg7: termReferenceType
defined in ISO/IEC 15938-5:2003, 7.6. The CS that may be used
for this purpose is the UnitTypeCS defined in ISO/IEC 2300
6: —, A.2.1. The binary representation of the UnitTypeCS is
also defined in ISO/IEC 23005-6: —, A.2.1.

UT
1

Name Definition
MinFrequency Describes the minimum value of frequency in a frequency
band. The type of this element is f1oat.
MaxFrequency Describes the maximum value of frequency in a frequency

band. The type of this element is f1oat

© ISO/IEC 2018 - All rights reserved
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Name Definition

unit

Specifies the unit of the sensed value, if a unit other than the
default unit is used, as a reference to a classification scheme
term that shall be using the mpeg7: termReferenceType
defined in ISO/IEC 15938-5:2003, 7.6. The CS that may be used
for this purpose is the UnitTypeCS defined in ISO/IEC 23005-

6: —, A.2.1. The binary representation of the UnitTypeCS is
also-defnedindsQAECZ3005-60—AZ2H

Tt

bandID Describes the band ID for a particular subband.

Semanti

cs of the OutvVoltageType.

Name Definition

OutvVoll

tageType Tool for describing output power of speaker whieh is in the
audio display unit. The type include
PeakMusicPowerOutput and RootMeanSquareValue.

PeakMu

sicPowerOutput Describes the PMPO for a particulatyspeaker. Peak music
power output (PMPO) refers tothe/maximum power output
achieved for a speaker systemunder perfect conditions. The
type is this element is SighalRangeType in scdv.

RootMs

anSquareValue Describe the RMS valuefor a particular sound display unit.
Root Mean Square fRMS) is an accurate mathematical
representation of\a speaker power output, and this element is
alternative measure to PMPO. The type is this element is
SignalRangeType in scdv.

5.20.5E

This exa
respons
and mas
only ong
two sub
from 40

xamples

mple shows a capability;which capability id is 'spk0001'. In this capability description, thie
e frequency range is from 20 Hz to 20 000 Hz. The maximum impedance value is minimum 3.{L
fimum 8 (). SensitiVity range is minimum 87.3 dB and maximum 90 dB. In this example, that
e band can be adjusted is assumed, and generally many bands can exist. This device contains
pand ranges<il\from 0 Hz to 1 500 Hz and 2 from 1 501 Hz to 8 000 Hz. SoundPressureRange is
dB to 150 dB-

<cidl:
<cid

SendgeryDeviceCapabilityList>
le+SensoryDeviceCapability

XsSi:type

:2014:
<sc
<s

<s

</s
<sc
<s

<s
</s
<sc

pe=""sodv:SoundDigplavCapabilityTune® wmlng:soduy=Tyrn:m
01-SCDV-NS" id="spk0001">
dv:ImpedanceRange>
cdv:Min>3.1</scdv:Min>
cdv:Max>8</scdv:Max>

cdv: ImpedanceRange>
dv:SensitivityRange>
cdv:Min>87.3</scdv:Min>
cdv:Max>90</scdv:Max>
cdv:SensitivityRange>
dv:ControllableBandList bandCount="2">
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<scdv:SubBandRange bandID="1">
<scdv:MinFrequency>0</scdv:MinFrequency>

<scdv:MaxFrequency>1500</scdv:MaxFrequency>

</scdv:SubBandRange>

<scdv:SubBandRange bandID="2">

<scdv:MinFrequency>1501</scdv:MinFrequency>
<scdv:MaxFrequency>8000</scdv:MaxFrequency>

</scdv:SubBandRange>

</scdv:ControllableBandList>

<scdv:SoundPressureRange>
<scdv:Min>40</scdv:Min>
<scdv:Max>150</scdv:Max>
</scdv:SoundPressureRange>
</cidl:SensoryDeviceCapability>
/cidl:SensoryDeviceCapabilityList>

4.1 General

Q=

omprises the following sensors.

— Light sensor

—  Ambient noise sensor

— Temperature Sensor

— Humidity sensor

— Distance sensor

— Atmospheric pressure
sensor

-+ Positionsensor

-~ Velocity sensor

6 Sensor capability description vocabulary

Pressure sensor:

Motion sensor

Intelligent camera sensor

Bend sensor
Gas sensor

Dust sensor

Multi interaction point

sensor

Gaze tracking sensor

his sublause describes syntax and semantics of the sensor, cdpability description vocabulafy which

— Engine oil temperatyre
sensor

— Intake air temperatyre
sensor

— Tire pressure monitr
system sensor

— Distance travelled sgnsor
— Speed sensor

— Vehicle speed sensor

— Mass air flow sensor

— Fuel level sensor

— Acceleration sensor

— Orientation sensor
— Angular velocity sensor

— Angular acceleration sensor

© ISO/IEC 2018 - All rights reserved

Global position sensor

Altitude sensor
Weather sensor

Camera sensor

— Manifold absolute pressure
sensor

— EngineRPM sensor
— Radar sensor

— Array camera sensor
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— Force sensor — Proximity sensor — E-Nose sensor
— Torque sensor — Body weight sensor — Microphone sensor.
NOTE SCDV has been designed in an extensible way and additional sensor capabilities can be added easily.

6.2 Schema wrapper conventions

The syntax defined in this subclause assumes the following schema wrapper to form a valid XML
schema Hocument.

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:mpegvct="urn:mpeg:mpeg-
v:2018:01-CT-NS" xmlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS"
xmlns:|lscdv="urn:mpeg:mpeg-v:2018:01-SCDV-NS"
targetfNamespace="urn:mpeg:mpeg-v:2018:01-SCDV-NS"
elementFormDefault="qualified" attributeFormDefault="ungualified"
versign="ISO/IEC 23005-2" i1d="MPEG-V-SCDV.xsd">

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

<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
schemdlLocation="http://standards.iso.org/ittfAPubliclyAvailableStandards/
MPEG-2[1 schema files/dia-2nd/UED-2nd.xsd"/>

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

<import namespace="urn:mpeg:mpeg-=y:2018:01-CT-NS"
schemgllocation="“http://standards.i§06.org/ittf/PubliclyAvailableStandards/
MPEG—VEschema_files/MPEG—V—CT.xsd"/>

Additionally, the E)llowing line should (be*appended to the resulting schema document in order tp
obtain afwell-formed XML document.

||</schema>

6.3 Light sensor capability-type

6.3.1 QGeneral

This subclause specifies syntax and semantics of light sensor capabilities.

6.3.2 XIML representation syntax

<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"
minOccurs="0"/>
</sequence>
</extension>

130 © ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

</complexContent>
</complexType>

6.3.3 Binary representation syntax

LightSensorCapabilityType { Number of bits Mnemonic
ColorFlag 1 bslbf
Locationriag T bSIbT
SensorCapabilityBase SensorCapabilityBaseType
if(ColorFlag){
LoopColor vluimsbf5
for(k=0;k<LoopColor;k++){
Color[k] ColorType
}
}
if(LocationFlag){
Location Float3DVectorType
}
}
Hloat3DVectorType {
X 32 fsbf
Y 32 fsbf
Z 32 fsbf
}
.34 Semantics
Semantics of the LightSensorCapabilityType type.
Name Definition

LightSensorCapabili [Tool for describing a light sensor capability.

tyType

© ISO/IEC 2018 - All rights reserved
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Name Definition

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

maxVallue Describes the maximum value that the light sensor can perceive in terms‘ef

LUX.

minvVallue Describes the minimum value that the light sensor can perceivé-in terms of

LUX.

LoopCoy

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

Color

Describes the list of colours which the lighting device can provide either ag
areference to a classification scheme term ok as RGB value. The reference
to the classification scheme shall be dong’using the
mpeg7:termReferenceType definéd)in ISO/IEC 15938-5:2003, 7.6. A
CS that may be used for this purpose is the ColorCS defined in

ISO/IEC 23005-6: —, A.2.2.

EXAMPLE urn:mpeg:mpeg-v:01-SI-ColorCS-NS:alice blue
would describe the colourtAlice blue.

Locati

on Describes the location of the device from the global coordinate system
according to theX-, Y-, and Z-axis in the unit of metre (m).

6.3.5 E

This exa
sensor h
0 (LUX)
1.5 (LU)
location

xamples

mple shows the description of a light sensing capability with the following semantics. T

as an ID of “LS001” and‘the maximum value shall be 400 (LUX) and the minimum value shall b
with the resolution-0f-50 levels. The accuracy of the sensor is 10.0 (LUX). The offset of sensor is
(). The sensor shall"detect the colour, #FF0000. The sensed information is received at thle
of (1.00; 1.00;1:00).

<cidl:
1id="LS
<ci

SensoxDeviceCapability xsi:type="scdv:LightSensorCapabilityType
001t maxValue="400" minValue="0" numOflevels="50" offset="1.5">
dl’sAccuracy xsi:type="cidl:ValueAccuracy" value="10.0"/>

<s¢dv:Color>#FF0000</scdv:Color>

</cidl

<scdv:Location>
<mpegvct:X>1.0</mpegvct :X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:z>-1.0</mpegvct:z>

</scdv:Location>

:SensorDeviceCapability>
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6.4 Ambient noise sensor capability type

6.4.1 General

This subclause specifies syntax and semantics of ambient noise sensor capabilities.

6.4.2 XML representation syntax

complexType name="AmbientNoiseSensorCapabilityType"
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="Location" type="mpegvct:Float3DVectorTyps
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

§.4.3 Binary representation syntax

AmbientNoiseSensorCapabilityType { Numberof bits Mnemonic
LocationFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(LocationFlag){

Location Float3DVectorType
}
}

6.4.4 Semantics

Semantics of the AmbientNoiseSensorCapabilityType type.

Name Definition

]

mbientNoiseSensor |Tool for describing an ambient noise sensor capability.
apabilityType

(&)

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

maxValue Describes the maximum value that the ambient noise sensor can perceive in
terms of decibel (dB).

minValue Describes the minimum value that the ambient noise sensor can perceive in
terms of decibel (dB).
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Name Definition
Location Describes the location of the device from the global coordinate system
according to the X-, Y-, and Z-axis in the unit of metre (m).
6.4.5 Examples

This example shows the description of an ambient noise sensing capability with the following semantics.
or has an ID of “ANS001” and the maximum value shall be 200 (dB) and the minimum value

The sen

shall be
sensor i

-100 (dB) with the resolution of 600 levels. The accuracy of the sensor is 0.5 (dB), the offset-gf
0.1 (dB). The sensed information is received at the location of (1.00, 1.00, -1.00).

<cidl:
xXsi:ty
maxVall
<ci
<sg

</S
</cidll

SensorDeviceCapability

dv:Location>
<mpegvct:X>1.0</mpegvct : X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
cdv:Location>
:SensorDeviceCapability>

pe="scdv:AmbientNoiseSensorCapabilityType"
ue="200" minValue="-100" numOfLevels="600"
dl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.5""/>

Id="ANS001
offset="0.1">

6.5 Te

6.5.1 @

This sub

mperature sensor capability type

eneral

6.5.2 XML representation syntax

clause specifies syntax and semantics of temperature sensor capabilities.

<compl
<cg

</d
</comp

mplexContent>
<sequence>

minOceurs="0"/>
</sequence>
</extension>
omplexCaontent>
lexType>

exType name="TemperatuneSensorCapabilityType">
<extension base="cidd:SensorCapabilityBaseType">

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

6.5.3 B

inaryrepresentation syntax

Temper

tureSensorcapability Type {

Numberof bits

LocationFlag

bslbf

SensorCapabilityBase

SensorCapabilityBaseType

if(LocationFlag){

L

ocation

Float3DVectorType
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6.5.4 Semantics

Semantics of the TemperatureSensorCapabilityType type.

Name Definition

JemperatureSensor |[Tool for describing a temperature sensor capability.
apabilityType

(&)

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

naxValue Describes the maximum value that the temperature sensor can percgive in
the unit of Celsius (or Fahrenheit).

ninvalue Describes the minimum value that thétemperature sensor can perceive in
the unit of Celsius (or Fahrenheit]:

Jocation Describes the location of theidevice from the global coordinate systgm
according to the X-, Y-, andZtaxis in the unit of metre (m).

(@1

.5.5 Examples

his example shows the description of a_temperature sensing capability with the following semantics.
he sensor has an ID of “TS001” and thé\maximum value shall be 120 (°C) and the minimum value shall
e -20 (°C) with the resolution of. 1400 levels. The accuracy of the sensor is 0.1 (°C). The pffset of
ensor is 1.0 (°C). The sensed information is received at the location of (1.00, 1.00, -1.00).

[ B exlll— |

cidl:SensorDeviceCapability
si:type="scdv:TenperatureSensorCapabilityType" 1id="TS001" maxValueF"120"
invValue="-20" fumOflLevels="1400" offset="1.0" unit="celsius">
<cidl:Accuxady xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:LogcaPion>
<mpegwct:X>1.0</mpegvct : X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:zZ>-1.0</mpegvct:Z>
<fsedv:Location>
/€1d1 : SensorDeviceCapability>

= X

6.6 Humidity sensor capability type

6.6.1 General

This subclause specifies syntax and semantics of humidity sensor capabilities.

6.6.2 XML representation syntax

<complexType name="HumiditySensorCapabilityType">
<complexContent>
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<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="Location" type="mpegvct:Float3DVectorType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

a decadei n
6-6.3 HIdl y TCPITOTIILAUIUIT S yIitd A

HumiditlySensorCapability Type { Number of bits Mnemonic

LocatignFlag 1 bslbf

Sensor{apabilityBase SensorCapabilityBaseType

if(LocationFlag){

Ljocation Float3DVectorType

6.6.4 Semantics

Semantifs of the HumiditySensorCapabilityType type.

Name Definition

HumidiftySensorCapabili |Tool for/describing a humidity sensor capability.
ty Type

LocatifonFlag 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.

maxVallue Describes the maximum value that the humidity sensor can perceive i1
the unit of percentage.

minvVallue Describes the minimum value that the humidity sensor can perceive in
the unit of percentage.

Location Describes the location of the device Irom the global coordinate system
according to the X-, Y-, and Z-axis in the unit of metre (m).

6.6.5 Examples

This example shows the description of a humidity sensing capability with the following semantics. The
sensor has an ID of “HS001” and the maximum value shall be 100 (%) and the minimum value shall be
0 (%) with the resolution of 1 000 levels. The accuracy of the sensor is 0.1 (%). The offset of sensor is
1.0 (%). The sensed information is received at the location of (1.00, 1.00, -1.00).
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<cidl:SensorDeviceCapability xsi:type="scdv:HumiditySensorCapabilityType"
1d="HS001" maxValue="100" minValue="0" numOfLevels="1000" offset="1.0">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:Location>
<mpegvct:X>1.0</mpegvct:X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
</scdv:Location>

</cidl:SensorDeviceCagabilit¥>

4.7 Distance sensor capability type

4.7.1 General

This subclause specifies syntax and semantics of distance sensor capabilities.

€4.7.2 XML representation syntax

complexType name="DistanceSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="Location" type="mpegvct:Float3DVectorTyps
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

€.7.3 Binary representation syntax

D}istanceSensorCapabilityType { Number of bits Mnemonic
L.ocationFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(LocationFlag){

Location Float3DVectorType
}
}

6.7.4 Semantics

Semantics of the DistanceSensorCapabilityType type.

Name Definition

DistanceSensorCapabili |Tool for describing a distance sensor capability.
ty Type
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Name Definition

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

maxValue Describes the maximum value that the distance sensor can perceive in
the unit of metre.

minvVale Describes the mimimmurm vatue that the distance sensor camr perceive i
the unit of metre.

Locatilon Describes the location of the device from the global coordinate’system
according to the X-, Y-, and Z-axis in the unit of metre (m).

6.7.5 Hxamples

This example shows the description of a distance sensing capability with the fellowing semantics. Thie
sensor Has an ID of “DS001” and the maximum value shall be 10 (m) and the\minimum value shall be
0 (m) with the resolution of 1 000 levels. The accuracy of the sensor is 0.0d-m). The offset of sensor is
0.1 (m).[The sensed information is received at the location of (1.00, 1.00,%1.00).

<cidl:SensorDeviceCapability xsi:type="scdv:DistanceSensorCapabilityType

1id="D4001" maxValue="10" minValue="0" numOfLewvels="1000" offset="0.1">
<cildl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>
<sddv:Location>

<mpegvct:X>1.0</mpegvct : X>

<mpegvct:Y>1.0</mpegvct:Y>

<mpegvct:Z>-1.0</mpegvct:z>
</gcdv:Location>

</cidll: SensorDeviceCapability>

6.8 Atmospheric pressure sensor capability type

6.8.1 QGeneral

This subclause specifies syntaxiand semantics of atmospheric pressure sensor capabilities.

6.8.2 XML representation syntax

<compllexType qame="AtmosphericPressureSensorCapabilityType">
<cdmplexContent>
<exténsion base="cidl:SensorCapabilityBaseType">
<sequence>
ctement mame="*tocationt type="mpegvCct I FIroat3bvectortype”
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.8.3 Binary representation syntax

AtmosphericPressureSensorCapabilityType { Number of bits Mnemonic
LocationFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType

if(LocationFlag){

Location Float3DVectorType

4.8.4 Semantics

Semantics of the AtmosphericPressureSensorCapabilityTgpe type.

Name Definition

)

tmosphericPressure |Tool for describing an atmospheric pressure sensor capability.
ensorCapabilityType

0

IocationFlag 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.

naxvValue Describes the\maximum value that the atmospheric pressure sensor can
perceive in'the unit of hectopascal (hPa).

=

invValue Describes the minimum value that the atmospheric pressure sensor can
perceive in the unit of hectopascal (hPa).

Jocation Describes the location of the device from the global coordinate system
according to the X-, Y-, and Z-axis.

(@)

.8.5 Examples

his example shoWws the description of an atmospheric pressure sensing capability with the fpllowing
emantics. The-sensor has an ID of “APS001” and the maximum value shall be 1 075 (hPa)|and the
hinimum,value shall be 910 (hPa) with the resolution of 1 650 levels. The accuracy of the densor is
.1 (hPa)xThe offset of sensor is 1.0 (hPa). The sensed information is received at the location of (1.00,
.00,-1:00).

=0 5 e

<cidl:SensorDeviceCapability
xsi:type="scdv:AtmosphericPressureSensorCapabilityType" id="APS001"
maxValue="1075.0" minValue="910.0" numOfLevels="1650" offset="1.0">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:Location>
<mpegvct:X>1.0</mpegvct:X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
</scdv:Location>
</cidl:SensorDeviceCapability>
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6.9 Position sensor capability type

6.9.1 General

This subclause specifies syntax and semantics of position sensor capabilities.

6.9.2 XML representation syntax

<complexType name="PositionSensorCapabilityType"

<cdmplexContent>

</domplexContent>

</compglexType>

<compllexType name="RangeType">

<sgquence>
<element
<element
<element
<element
<element
<element
</dequence>
</comglexType>

name="XminValue"
name="XmaxValue"
name="YminValue"
name="YmaxValue"
name="7ZminValue"
name="ZmaxValue"

<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="Range" type="scdv:RangeType"/>
</sequence>
</extension>

type="float"/>
type="float"/>
type="float"/>
type="float" />
type="float¥y/>
type="floa®" />

6.9.3 Binary representation syntax

PositionfSensorCapability Type {

Number of bits

Mnemonic

SensprCapabilityBase SensorCapabilityBaseType
Range RangeType
}
RangeType {
XmirnValue 32 fsbf
XmaxkValue 32 fsbf
YminValue 32 fsbf
YmaxValue 32 fsbf
ZminValue 32 fsbf
ZmaxValue 32 fsbf
}
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6.9.4 Semantics

Semantics of the PositionSensorCapabilityType type.

Name Definition

PositionSensorCapabili [Tool for describing a position sensor capability.
ty Type

ynit 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-défault unit
specified in the semantics of the
XmaxValue/YmaxValue/ZmaxValue and
XminvValue/YminValue/ZminValue,is used. The reference to the
classification scheme shall be done usingthe
mpeg7:termReferenceType defihed in ISO/IEC 15938-5:2D03,
7.6.

Hange Describes the range that the position sensor can perceive in tegms of
RangeType in its global coordinate system.

NOTE The minvadwue and the maxvalue in the
SensorCapabilityBaseType are not used for this sensor.

HangeType Defines the range in a local coordinate system relative to the pgsition
of the sensor‘in idle state according to the X-, Y-, and Z-axis.

AminvValue Describés the minimum value that the position sensor can perdeive
along'the X-axis in the unit of metre.

AmaxValue Describes the maximum value that the position sensor can per¢eive
along the X-axis in the unit of metre.

YminValue Describes the minimum value that the position sensor can perdeive
along the Y-axis in the unit of metre.

YmaxValue Describes the maximum value that the position sensor can per¢eive
along the Y-axis in the unit of metre.

AminValue Describes the minimum value that the position sensor can perdeive
along the Z-axis in the unit of metre.

ZmaxValue Describes the maximum value that the position sensor can perceive
along the Z-axis in the unit of metre.

6.9.5 Examples

This example shows the description of a position sensing capability with the following semantics. The
sensor has an ID of “PS001” and the maximum value shall be Xmaxvalue="10.0", Ymaxvalue="10.0"
and ZmaxvValue="10.0" (m), and the minimum value shall be xminvalue="-10.0", Yminvalue="-10.0"
and Zminvalue="-10.0" (m) with the resolution of 2 000 levels. The accuracy of the sensor is 0.01 (m).
The SNR of the sensor is 0.1 (dB). The offset of sensor is 1.0 (m).
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<cidl:
1d="PS
<ci
<sc

SensorDeviceCapability xsi:type="scdv:PositionSensorCapabilityType"
001" numOfLevels="2000" SNR="0.1" offset="1.0">

dl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>

dv:Range xsi:type="scdv:RangeType">
<scdv:XminValue>-10.0</scdv:XminValue>
<scdv:XmaxValue>10.0</scdv:XmaxValue>
<scdv:YminValue>-10.0</scdv:YminValue>
<scdv:YmaxValue>10.0</scdv:YmaxValue>
<scdv:ZminValue>-10.0</scdv:ZminValue>

</
</cidll

<scdv:ZmaxValue>10.0</scdv:ZmaxValue>
cdv:Range>
:SensorDeviceCapability>

6.10 Ve

6.10.1G

This sub

6.10.2 X

ocity sensor capability type
eneral
clause specifies syntax and semantics of velocity sensor capabilities.

ML representation syntax

<compl]
<cg

</d
</comp

exType name="VelocitySensorCapabilityType">
mplexContent>

<extension base="cidl:SensorCapabilityRaseType" />
omplexContent>

lexType>

6.10.3 B

inary representation syntax

Velocity|

SensorCapabilityType { Number of bits Mnemonic

Sens

prCapabilityBase SensorCapabilityBaseType

6.10.4S

Semanti

emantics

Cs of the VelocitySensorCapabilityType type.

Name Definition

Veloci
tyTypSg

tySenserCapabili |Tool for describing a velocity sensor capability.

maxVal

ue Describes the maximum value that the velocity sensor can perceive in
terms of metre/second for the given axis.

minvVal

ue Describes the minimum value that the velocity sensor can perceive in
terms of metre/second for the given axis.

6.10.5E

xamples

This example shows the description of a velocity sensing capability with the following semantics. The
sensor has an ID of “VS001” and the maximum value shall be 50 (m/s) and the minimum value shall be
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0.1 (m/s) with the resolution of 5000 levels. The accuracy of the sensor is 0.01 (m/s). The offset of
sensor is 0.5 (m/s).

<cidl:SensorDeviceCapability xsi:type="scdv:VelocitySensorCapabilityType"
1id="VS001l" maxValue="50.0" minValue="0.1" numOfLevels="5000"
offset="0.5">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>
</cidl:SensorDeviceCapability>

€4.11 Acceleration sensor capability type

4.11.1 General

This subclause specifies syntax and semantics of acceleration sensor capabilities,

4.11.2 XML representation syntax

complexType name="AccelerationSensorCapabilityTypey‘>
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
/complexType>

64.11.3 Binary representation syntax

AccelerationSensorCapability Type { Number of bits Mnemonic

SensorCapabilityBase SensorCapabilityBaseType

4.11.4 Semantics

Semantics of the AccelerationSensorCapabilityType type.

Name Definition

AccelerationSensor |[Tool for describing an acceleration sensor capability.
apabilitylype

&)

naxvValue Describes the maximum value that the acceleration sensor can percgive in
terms of m/s? for the given axis.

nITvatue Pescribes themimimmum vatue that theacceteratiomrsensor camr perceive in
terms of m/s? for the given axis.

6.11.5 Examples

This example shows the description of an acceleration sensing capability with the following semantics.
The sensor has an ID of “AS001” and the maximum value shall be 9.8 (m/s2) and the minimum value
shall be -9.8 (m/s?) with the resolution of 1000 levels. The accuracy of the sensor is 0.01 (m/s?). The
offset of sensor is 0.5 (m/s2).
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<cidl:

SensorDeviceCapability

xsi:type="scdv:AccelerationSensorCapabilityType" id="AS001"

maxVal

ue="9.8" minValue="-9.8" numOfLevels="1000"

offset="0.5">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>

</cidl

:SensorDeviceCapability>

6.12 Orientation sensor capability type

6.12.1 General
This subclause specifies syntax and semantics of orientation sensor capabilities.
6.12.2 XML representation syntax
<compllexType name="OrientationSensorCapabilityType">
<cgmplexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="OrientationRange"
type="|scdv:0OrientationRangeType" />
</sequence>
</extension>
</domplexContent>
</comglexType>
<compllexType name="OrientationRangeType">
<sgquence>
<element name="YawMin" type="float"/>
<element name="YawMax" type="fleat"/>
<element name="PitchMin" typés"float"/>
<element name="PitchMax" type="float"/>
<element name="RollMin" type="float"/>
<element name="RollMax"-type="float"/>
</dequence>
</comglexType>
6.12.3 Binary representationsyntax
OrientatfionSensorCapability Type { Number of bits Mnemonic
SensprCapabilityBase SensorCapabilityBaseType
OrientationRange OrientationRangeType
}
OrientationRangeType {
YawMin 32 fsbf
YawMax 32 fsbf
PitchMin 32 fsbf
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OrientationSensorCapability Type { Number of bits Mnemonic
PitchMax 32 fsbf
RollMin 32 fsbf
RollMax 32 fsbf
}
€.12.4 Semantics
Semantics of the OrientationSensorCapabilityType type.
Name Definition
JQrientationSensor Tool for describing an orientation sensor eapability.
dapabilityType
(JqrientationRange Describes the range that the orientation sensor can perceive in tgrms of
OrientationRangeType.
JrientationRangeType |Defines the range from thedocal coordinate system according to the Yaw,
Pitch and Roll.
YawMin Describes the minjimum value that the orientation sensor can peiceive
for Yaw in the unit of degree.
YawMax Describes the'maximum value that the orientation sensor can perceive
for Yaw in'the unit of degree.
BitchMin DeScribes the minimum value that the orientation sensor can perjceive
for Pitch in the unit of degree.
BitchMax Describes the maximum value that the orientation sensor can perceive
for Pitch in the unit of degree.
HollMin Describes the minimum value that the orientation sensor can periceive
for Roll in the unit of degree.
HollMax Describes the maximum value that the orientation sensor can perceive
for Roll in the unit of degree.
NOTE 1 The local coordinate system is defined as right-handed coordinate system.

NOTE 2

Since the sensor has multidimensional information, the OrientationRangeType defined in this

subclause shall be used to describe the range of the possible value instead of the minvalue and the maxvalue in
the SensorCapabilityBaseType for this sensor.

6.12.5 Examples

This example shows the description of an orientation sensing capability with the following semantics.
The sensor has an ID of “OS001” and the maximum value shall be YawMax ="10.0", PitchMax ="10.0"
and RollMax ="10.0" (rad), and the minimum value shall be YawMin ="-10.0", PitchMin ="-10.0" and
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RollMin ="-10.0" (rad) with the resolution of 1 000 levels. The accuracy of the sensor is 0.01 (rad). The
SNR of the sensor is 0.1 (dB). The offset of sensor is 1.0 (rad).

<cidl:SensorDeviceCapability
xsi:type="scdv:0OrientationSensorCapabilityType" 1id="0S001" wunit="radian"
numOfLevels="1000" SNR="0.1" offset="1.0">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>
<scdv:0OrientationRange xsi:type="scdv:OrientationRangeType">
<scdv:YawMin>-10.0</scdv:YawMin>
<scdv:YawMax>10.0</scdv:YawMax>
<scdv:PitchMin>-10.0</scdv:PitchMin>
<scdv:PitchMax>10.0</scdv:PitchMax>
<scdv:RollMin>-10.0</scdv:RollMin>
<scdv:RollMax>10.0</scdv:RollMax>
</gcdv:0rientationRange>
</cidll: SensorDeviceCapability>

6.13 Angular velocity sensor capability type

6.13.1 General

This subclause specifies syntax and semantics of angular velocity sensor-capabilities.

6.13.2 XML representation syntax

<compllexType name="AngularVelocitySensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType"/>
</domplexContent>

</compglexType>

6.13.3 Binary representation syntax

AngularyelocitySensorCapabilityType { Number of bits Mnemonic

SensprCapabilityBase SensorCapabilityBaseType

6.13.4 Semantics

Semantifs of theAngularVelocitySensorCapabilityType type.

Name Definition

AngularVelocity Tool for describing an angular velocity sensor capability.

SensorCapabilityTy

pe

maxValue Describes the maximum value that the angular velocity sensor can perceive
in terms of radian/second for each axis.

minvValue Describes the minimum value that the angular velocity sensor can perceive
in terms of radian/second for each axis.
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6.13.5 Examples

This example shows the description of an angular velocity sensing capability with the following

semantics. The sensor has an ID of “AVS001” and the maximum value shall be 5.0 (rad/s)

and the

minimum value shall be -5.0 (rad/s) with the resolution of 1 000 levels. The accuracy of the sensor is

0.01 (rad/s). The offset of sensor is 0.01 (rad/s).

<cidl:SensorDeviceCapability
xsi:type="scdv:AngularVelocitySensorCapabilityType" id="AVS001"

ynit="radpersec" maxValue="5.0" minValue="-5.0" numOfLevels="1000"
qffset="0.01">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>
/cidl:SensorDeviceCapability>

.14 Angular acceleration sensor capability type

4.14.1 General

This subclause specifies syntax and semantics of angular acceleration sensor capabilities.

€4.14.2 XML representation syntax

complexType name="AngularAccelerationSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
/complexType>

64.14.3 Binary representation syntax

AngularAccelerationSensorCapabilityType { Number of bits Mnemonic
SensorCapabilityBase SensorCapabilityBaseType

}

€§.14.4 Semantics

Semantics of theArigularAccelerationSensorCapabilityType type.

Name Definition

AngdlarAcceleration |Tool for describing an angular acceleration sensor capability.

JensorCapabilityType

maxValue Describes the maximum value that the angular acceleration sensor can
perceive in terms of radian/second? for each axis.

minvValue Describes the minimum value that the angular acceleration sensor can
perceive in terms of radian/second? for each axis.
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6.14.5 Examples

This example shows the description of an angular acceleration sensing capability with the following
semantics. The sensor has an ID of “AAS001” and the maximum value shall be 200.0 (rad/s2) and the
minimum value shall be -200.0 (rad/s?) with the resolution of 1 000 levels. The accuracy of the sensor
is 0.1 (rad/s?). The offset of sensor is 0.5 (rad/s?).

<cidl:SensorDeviceCapability
xsi:type="scdv:AngularAccelerationSensorCapabilityType" id="AASO0L1"
unit="|radpersecsquared" maxValue="200.0" minValue="-200.0"
numOfllevels="1000" offset="0.5">

<cildl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
</cidll: SensorDeviceCapability>

6.15 Force sensor capability type

6.15.1 General

This subclause specifies syntax and semantics of force sensor capabilities.

6.15.2 XML representation syntax

<compllexType name="ForceSensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType"/>
</domplexContent>

</compglexType>

6.15.3 Binary representation syntax

ForceSepsorCapabilityType { Number of bits Mnemonic

SensprCapabilityBase SensorCapabilityBaseType

6.15.4 Semantics

Semantifs of the ForceSensorCapabilityType.

Name Definition

ForcedengotrCapabili |Tool for describing a force sensor capability.

tyTypd

maxValue Describes the maximum value that the force sensor can perceive in terms of
N (Newton) for each axis.

minvValue Describes the minimum value that the force sensor can perceive in terms of

N (Newton) for each axis.

148 © ISO/IEC 2018 - All rights reserved



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

6.15.5 Examples

This example shows the description of a force sensing capability with the following semantics. The
sensor has an ID of “FS001” and the maximum value shall be 5.0 (N) and the minimum value shall be
0.0 (N) with the resolution of 500 levels. The accuracy of the sensor is 0.01 (N). The offset of sensor is
0.05 (N).

<cidl:SensorDeviceCapability xsi:type="scdv:ForceSensorCapabilityType"
1id="FS001" maxValue="5.0" minValue="0.0" numOfLevels="500" offset="0.05">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
/cidl:SensorDeviceCapability>

€4.16 Torque sensor capability type

4.16.1 General

This subclause specifies syntax and semantics of torque sensor capabilities.

€4.16.2 XML representation syntax

complexType name="TorqueSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
/complexType>

64.16.3 Binary representation syntax

TorqueSensorCapability Type { Number of bits Mnemonic

SensorCapabilityBase SensorCapabilityBaseType

4.16.4 Semantics

Semantics of the TorgqueSensorCapabilityType.

Name Definition

JorqueSensorCapabili [Tool for describing a torque sensor capability.

gyType

naxvalue Describes the maximum value that the torque sensor can perceive|in
terms of N-mm (Newton millimetre) for each axis.

minvValue Describes the minimum value that the torque sensor can perceive in terms

of N-mm (Newton millimetre) for each axis.

6.16.5 Examples

This example shows the description of a torque sensing capability with the following semantics. The
sensor has an ID of “TS001” and the maximum value shall be 200.0 (Nmm) and the minimum value shall
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be 0.0 (Nmm) with the resolution of 20 000 levels. The accuracy of the sensor is 0.01 (Nmm). The offset
of sensor is 0.05 (Nmm).

<cidl:SensorDeviceCapability xsi:type="scdv:TorqueSensorCapabilityType"
1id="ToS001" maxValue="200.0" minValue="0.0" numOfLevels="20000"
offset="0.05">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.01"/>
</cidl:SensorDeviceCapability>

6.17 Pressure sensor capability type

6.17.1 General

This subclause specifies syntax and semantics of pressure sensor capabilities.

6.17.2 XML representation syntax

<compllexType name="PressureSensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType"V/>
</domplexContent>

</comglexType>

6.17.3 Binary representation syntax

Pressur¢SensorCapabilityType { Number;of bits Mnemonic

SensprCapabilityBase SensorCapabilityBaseType

6.17.4 Semantics

Semantifs of the PressureSensorCapabilityType.

Name Definition
PressyreSensor Tool for describing a pressure sensor capability.
CapabillityType
maxVallue Describes the maximum value that the pressure sensor can perceive in

terms of N/mm? (Newton/millimetre square) for each axis.

minvalue Describes the minimum value that the pressure sensor can perceive in
terms of N/mm?2 (Newton/millimetre square) for each axis.

6.17.5 Examples

This example shows the description of a pressure sensing capability with the following semantics. The
sensor has an ID of “PRS001” and the maximum value shall be 2.5 (N/mm?2) and the minimum value
shall be 0.0 (N/mm2) with the resolution of 2 500 levels. The accuracy of the sensor is 0.001 (N/mm?2).
The offset of sensor is 0.05 (N/mm?).
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<cidl:SensorDeviceCapability xsi:type="scdv:PressureSensorCapabilityType"

1d="PRS001" maxValue="2.5" minValue="0.0" numOfLevels="2500"
offset="0.05">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.001"/>
</cidl:SensorDeviceCapability>

6.18 Motion sensor capability type

6.18.1 General

This subclause specifies syntax and semantics of motion sensor capabilities.

4.18.2 XML representation syntax

complexType name="MotionSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType!>
<sequence>
<element name="PositionCapability"

type="scdv:PositionSensorCapabil 3&yType" minOccurs="(4"/>
<element name="OrientationCapability"
type="scdv:0OrientationSensorCapabilityType"
ninOccurs="0"/>
<element name="VelocityCapalbdility"
type="scdv:VelocitySensovCapabilityType" minOccurs="(J"/>
<element name="AngularVeldcityCapability"
type="scdv:AngularVelocitySensorCapabilityType"
minOccurs="0"/>
<element name="AccelerationCapability"
type="scdv:Acgc€lerationSensorCapabilityType"
minOccurs="0"/>
<element name=AngularAccelerationCapability"
type="scdv:AngularAccelerationSensorCapabilityType"
minOcctrs="0"/>
</sequencep>
</extension>
</complexContent>
/complexType>
6.18.3 Binary-representation syntax
MotionSensorCapabilityType { Number of bits Mnemonic
PositionCapabilityFlag 1 bslbf
OrientationCapabilityFlag 1 bslbf
VelocityCapabilityFlag 1 bslbf
AngularVelocityCapabilityFlag 1 bslbf
AccelerationCapabilityFlag 1 bslbf
AngularAccelerationCapabilityFlag 1 bslbf
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MotionSensorCapabilityType { Number of bits Mnemonic

SensorCapabilityBase SensorCapabilityBaseType

if(PositionCapabilityFlag){

PositionCapability PositionSensorCapabilityType

}

if(OrieptationCapabilityFlag){

(rientationCapability OrientationSensorCapabilityType
}
if(VelogityCapabilityFlag){

VlelocityCapability VelocitySenserCapabilityType

}

if(AngtilarVelocityCapabilityFlag){

AngularVelocityCapability AngularVelocitySensorCapabilityType

}

if(AccdlerationCapabilityFlag){

AccelerationCapability AccelerationSensorCapabilityType

if(AngulprAccelerationCapabilityFlag){

AngularAccelerationCapability AngularAccelerationSensorCapability Typ
e

}

6.18.4 Semantics

Semantics of the MotionSensorCapabilityType type.

Name Definition

MotionSensorCapabili |Tool for describing a motion sensor capability.
tyType
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Name

Definition

PositionCapabilityFl
ag

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

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

OrientationCapabilit
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.

—+

vFlag

presence of the activation attribute. AGraltie of “1” means the attri
shall be used and “0” means the atttibute shall not be used.

JelocityCapabilityF1 [This field, which is only present in the binary representation, signals the
dg presence of the activation attribute. A value of “1” means the-attripute
shall be used and “0” means the attribute shall not be used.
AngularVelocityCapab |This field, which is only present in the binary representation, signfals the
1lityFlag presence of the activation attribute. A value of “1 means the attripute
shall be used and “0” means the attribute shall not be used.
AccelerationCapabili |This field, which is only present in the binary representation, signfals the

bute

]

ngularAccelerationC
drabilityFlag

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

als the
bute

qy

AccelerationSensorCapabilityType.

BositionCapability Describes the capability with respect to the position as defined in
PositionSens@rCapabilityType.

QrientationCapabilit |Describes thecapability with respect to the orientation as defined in

) OrientationSensorCapabilityType.

YelocityCapability Describes the capability with respect to the velocity as defined in
VelocitySensorCapabilityType.

AngularVelocity Describes the capability with respect to the angular as defined in

dapability AngularVelocitySensorCapabilityType.

AccelerationCapabili |Describes the capability with respect to the acceleration as defined in

)

ngulaxAcceleration
apability

(&)

Describes the capability with respect to the angular acceleration 2

defined in AngularAccelerationSensorCapabilityType}

6.18.5 Examples

This example shows the description of a motion sensing capability with the following semantics. The
motion sensor is with id of “MS001”. It is composed of position sensor with id “MSPC001”, orientation
sensor with id “MSOC001”, velocity sensor with id “MSVC0001”, angular velocity sensor with id
“MSAVC0001”, acceleration sensor with id “MSAC0001”, and angular acceleration sensor with id

“MSAAC0001”.

<cidl:SensorDeviceCapability

id="MS001">

xsi:type="scdv:MotionSensorCapabilit

yType"
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<scdv:PositionCapability id="MSPCO01" SNR="0.1" numOfLevels="10000"
xsi:type="scdv:PositionSensorCapabilityType">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:Range xsi:type="scdv:RangeType">
<scdv:XminValue>0.0</scdv:XminValue>
<scdv:XmaxValue>3.0</scdv:XmaxValue>
<scdv:YminValue>0.0</scdv:YminValue>
<scdv:YmaxValue>3.0</scdv:YmaxValue>
<scdv:ZminValue>0.0</scdv:ZminValue>
<scdv:ZmaxValue>3.0</scdv:ZmaxValue>
</scdv:Range>
</dcdv:PositionCapability>
<sddv:OrientationCapability id="MSOCO001l"™ SNR="0.1" unit="radian"
nunOfLevels="10000" xsi:type="scdv:0OrientationSensorCapabilityType">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:OrientationRange>
<scdv:YawMin>-3.14</scdv:YawMin>
<scdv:YawMax>3.14</scdv:YawMax>
<scdv:PitchMin>-3.14</scdv:PitchMin>
<scdv:PitchMax>3.14</scdv:PitchMax>
<scdv:RollMin>-1.57</scdv:RollMin>
<scdv:RollMax>1.57</scdv:RollMax>
</scdv:0rientationRange>
</dcdv:0OrientationCapability>
<sddv:VelocityCapability id="MSVvVCO001"
xsil:type="scdv:VelocitySensorCapabilitwlype" maxValue="50.0["
minValjue="0.1"
nunOfLevels="1000">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
</dcdv:VelocityCapability>
<sddv:AngularVelocityCapability id="MSAVCO0001"
xsil:type="scdv:AngularVelocitySensorCapabilityType" maxValue="5.0"
minvValue="-5.0">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
</gcdv:AngularVelocityGapability>
<sddv:AccelerationCapability id="MSACO0001l" maxValue="9.8" minValue="}[
9.8"/
<sdv:AngularAccelerationCapability id="MSAACO0001" maxValue="200.0"
minValue="-200.0"/>
</cidll: SensorDeiiic¢eCapability>

6.19 Intelligent‘camera capability type

6.19.1 General

This subclause specifies syntax and semantics of intelligent camera sensor capabilities.

6.19.2 XML representation syntax

<complexType name="IntelligentCameraCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="MaxBodyFeaturePoint" type="nonNegativelnteger"
minOccurs="0"/>
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<element name="MaxFaceFeaturePoint" type="nonNegativelnteger"

minOccurs="0"/>

<element name="TrackedFeature" type="scdv:FeatureType"

minOccurs="0"/>

<element name="TrackedFacialFeaturePoints"
type="scdv:FacialFeatureMask" minOccurs="0"/>
<element name="TrackedBodyFeaturePoints"

type="scdv:BodyFeatureMask" minOccurs="0"/>

</sequence>
attribute name="featnreTrackingStatnsg" 1-yp@="hmrﬂ ean" nse="opt ional"
default="false"/>
<attribute name="facialExpressionTrackingStatus" type="boolean"
use="optional" default="false"/>
<attribute name="gestureTrackingStatus" type="boolean" use="opfional"
default="false"/>
</extension>
</complexContent>
/complexType>
simpleType name="FeatureType">
<restriction base="string">
<enumeration value="face"/>
<enumeration value="body"/>
<enumeration value="both"/>
</restriction>
/simpleType>
complexType name="FacialFeatureMask">
<sequence>
<element name="FaceFeaturePoint! type="boolean" minOccurs="60"
maxOccurs="200"/>
</sequence>
/complexType>
complexType name="BodyFeatureMask">
<sequence>
<element name="BodyFeaturePoint" type="boolean" minOccurs="60"
maxOccurs="200" />
</sequence>
/complexType>
64.19.3 Binary representation syntax
IntelligentCameraCapability Type { Number of bits Mnemonic
MaxBodyFeaturePointFlag 1 bslbf
MaxFaceFeaturePointFlag 1 bslbf
TrackedFeatureFlag 1 bslbf
TrackedFacialFeaturePointsFlag 1 bslbf
TrackedBodyFeaturePointsFlag 1 bslbf
featureTrackingStatusFlag
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IntelligentCameraCapability Type { Number of bits Mnemonic
facialExpressionTrackingStatusFlag 1 bslbf
gestureTrackingStatusFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(MaxBodyFeaturePointFlag){

MaxBodyFeaturePoint 32 uimsbf
}
if(MaxFaceFeaturePointFlag){
MaxFaceFeaturePoint 32 uimsbf
}
if(TrpckedFeatureFlag){
TrpckedFeature 2 bslbf
}
if(TrpckedFacialFeaturePointsFlag){
TrpckedFacialFeaturePoints FacialFeatureMask
}
if(TrpckedBodyFeaturePointsFlag){
TrpckedBodyFeaturePointsFlag BodyFeatureMask
}
if(featureTrackingStatusFlag){
featureTrackingStatus 1 bslbf
}
if(facialExpressionTrackingStatusFlag){
facialExpressionTrackingStatus 1 bslbf
}
if(gestureTrackingStatusFlag){
gestureTrackingStatus 1 bslbf
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IntelligentCameraCapability Type { Number of bits Mnemonic
}
}
FacialFeatureMask {
LoopFaceFeaturePoint 8 uimsbf

for(k=0;k< LoopFaceFeaturePoint;k++){

FaceFeaturePoint[Kk] 1 bslbf
}
}
HodyFeatureMask {
LoopBodyFeaturePoint 16 uimsbf
for(k=0;k< LoopBodyFeaturePoint;k++){
BodyFeaturePoint[K] 1 bslbf
}

4.19.4 Semantics

Semantics of the IntelligentCameraCapabilityType type.

Name

Definition

IntelligentCame®a
apabilityType

(&)

Tool for describing an intelligent camera capability.

=

axBodyFeaturePoin
gFlag

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.

MasdeaeelkeatyrePRodn This flCld, whiehis uu}_y yrcocut irthe biuar_y rcyrcocutatiuu, oisual 5 the

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

TrackedFeatureFlag [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.

TrackedFacialFeatu
rePointsFlag

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

© ISO/IEC 2018 - All rights reserved 157



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

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

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

featurelrackd ﬁ(_‘}’Q‘f‘Q

tusFlag

Thic fiald which ic onlu nracantin tha hinqary ranracantatiaon cianalc tha
HS e W rHERS- 6 R y-presSeni—+ne-oihdt y-Fepresehtatoh-SiEhdtS+ne

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

faciallExpressionTr
ackingStatusFlag

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.

gestureTrackingSta
tusFlag

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 beCused.

MaxBodyFeaturePoin
t

Describes the maximum number of body feature points that the intelligent
camera can track.

MaxFadeFeaturePoiln
t

Describes the maximum number offacial feature points that the intelligent
camera can track.

TrackgdFeature Describes what kind of feature points can be tracked as given in
FeatureType, e.g., body; face or both.
FeatureType Describes the types of feature to be tracked. (face, body, or both).

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

Term of Binary representation for
FeatureType feature type (2 bits)
Face 00
Body 01
Both 10
Reserved 11

TrackedFacialFeatu
rePoints

Describes whether each of the facial feature points orderly listed in
ISO/IEC 23005-4:2018, 5.16 is active or not, based on
FacialFeatureMask.

TrackedBodyFeature |Describes whether each of the body feature points orderly listed in

Points ISO/IEC 23005-4:2018, 5.15 is active or not, based on BodyFeatureMask.
featureTracking Describes whether the feature tracking is capable or not.
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Name Definition

Status

facialExpression Describes whether the intelligent camera can extract the facial animation or

TrackingStatus not.
gestureTracking Describes whether the intelligent camera can extract the body animation or
Status not.

HacialFeatureMask |Providesa Boolean map of facial feature points in the order listed'in

ISO/IEC 23005-4:2018, 5.16 to identify active feature points.

HodyFeatureMask Provides a Boolean map of body feature points in the order listed in

ISO/IEC 23005-4:2018, 5.15 to identify active featurejpoints.

64.19.5 Examples

—

his example shows the description of an intelligent camera sensingcapability.

cidl:SensorDeviceCapability
si:type="scdv:IntelligentCameraCapabilityType" id="ICO01"
fleatureTrackingStatus="true" gestureTracKingStatus="true">
<scdv:MaxBodyFeaturePoint>69</scdv:MaxBodyFeaturePoint>
<scdv:MaxFaceFeaturePoint>60</scdvsMaxFaceFeaturePoint>
<scdv:TrackedFeature>both</scdvslrackedFeature>
<scdv:TrackedFacialFeaturePoints>

X

<scdv:
<scdv:
<scdv:

<scdv:
<scdv:
<scdv:

<scdv:
<scdv.
<scgwv:

<scdv:
<scdv:
<scdv:

FaceFeaturePoint>triué&/scdv:
FaceFeaturePoint>grue</scdv:
FaceFeaturePoint>true</scdv:

FaceFeatureRoint>true</scdv:
FaceFeatuxePoint>true</scdv:
FaceFeaturePoint>true</scdv:
</scdv:TrackedFacialFeaturePoints>
<scdv:TrackedBodyFeaturePoints>
BodyFeaturePoint>true</scdv:
BodyFeaturePoint>true</scdv:
BodyFeaturePoint>true</scdv:

BodyFeaturePoint>true</scdv:
BodyFeaturePoint>true</scdv:
BodyFeaturePoint>true</scdv:
scdsxre 'T‘YA(*k@HRndyF‘pa1—11r@Dm'i nts

FaceFeaturePoint>
FaceFeaturePoint>
FaceFeaturePolnt>

FaceFeaturePolnt>
FaceFeaturePoint>
FaceFeaturePoint>

BodyFeaturePoint>
BodyFeaturePoint>
BodyFeaturePoint>

BodyFeaturePoint>
BodyFeaturePoint>
BodyFeaturePoint>

</cidl:SensorDeviceCapability>

6.20 Bend sensor capability type

6.20.1 General

This subclause specifies syntax and semantics of bend sensor capabilities.
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6.20.2 XML representation syntax

<complexType name="BendSensorCapabilityType">

<complexContent>

<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="Channels"

type="scdv:BendSensorChannelCapabilityType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
<attribute name="numOfChannels" type="nonNegativelnteger"
use="dptional" default="1"/>
</extension>

</domplexContent>
</comglexType>

<compllexType name="BendSensorChannelCapabilityType">
<conplexContent>
<exltension base="cidl:SensorCapabilityBaseType">
<sgquence>
<element name="NumOfLocations" type="nonNegativelInteger"
minOcdqurs="0"/>
<element name="DistanceBtwnLocations" typé&="float" minOccurs="0"/>
<element name="NumOfAxes" type="nonNegativelInteger" minOccurs="0"/>|
</dequence>
</€xtension>
</complexContent>
</comglexType>

6.20.3 Binary representation syntax

BendSensorCapability Type{ Number of bits Mnemonic
ChanndlsFlag 1 bslbf
numOfChannelsFlag 1 bslbf
SensorfapabilityBase SensorCapabilityBaseType
if(ChannelsFlag){
Loop(Channels Vluimsbf5

for(k§0;k<'LoopChannels;k++){

Channels[K] BendsensorChannelCapability Typ
e

}

if(numOfChannelsFlag){

numOfChannels 16 uimsbf
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BendSensorCapabilityType{ Number of bits Mnemonic
}
}
BendSensorChannelCapability Type{
NumOfLocationsFlag 1 bslbf
DistanceBtwnLocationsFlag 1 bslbf
NumOfAxesFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType¢
if(NumOfLocationsFlag){
NumOfLocations 16 wimsbf
}
if(DistanceBtwnLocationsFlag){
DistanceBtwnLocations 32 fsbf
}
if(NumOfAxesFlag){
NumOfAxes 2 uimsbf
}
}
€.20.4 Semantics
Semantics of the BendSensorType.
Name Definition
HendSensorCapabilityT |Tool for describing a bend sensor capability.
ype

NumOfLocationsFlag

This field, which is only present in the binary representation, indicates
the presence of the “numOfLocations” attribute. A value of “1” implies
that the attribute shall be used and a value of “0” implies that the
attribute shall not be used.

DistanceBtwnLocations
Flag

This field, which is only present in the binary representation, indicates
the presence of the “distanceBtwnLocations” attribute. A value of “1”
implies that the attribute shall be used and a value of “0” implies that
the attribute shall not be used.

© ISO/IEC 2018 - All rights reserved
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Name Definition

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

the presence of the “numOfAxes” attribute. A value of “1” implies that
the attribute shall be used and a value of “0” implies that the attribute
shall not be used.

numOfChannelsFlag This field, which is only present in the binary representation, indicates
the presence of the “numOfChannels” attribute. A value of “1” implies
that the attribute shall be used and a value of “0” implies that the
attribute shall not be used.

maxVallue Describes the maximum value that the bend sensor can perceive in
terms of degree.

minValjue Describes the minimum value that the bend sensor.caw perceive in
terms of degree.

NumOfIjocations Describes the number of locations that a bend-sensor can sense bend
angles.

DistarfceBtwnLocations [Describes the distance between the-adjacent sensing locations in terms
of metre.

NumOf2Axes Describes the dimension that'the bend sensor can perceive the bend
angles.

numOfdhannels Describes the numbe? of channels that an array of bend sensors can
perceive. The default value of the number of channels is 1.

6.20.5 Examples

This exd

sensor h
sensing
maximu

as an ID of “BendID_01” and‘the number of channels is 1. The channel has its ID of “Ch1”, thr
locations with a single. axis, the distance between the sensing locations of 0.03 m, and t
n and minimum values of 90 degrees and 0 degrees, respectively.

mple shows the descriptionof a bend sensing capability with the following semantics. T%

<cidl:
id="Be
<sd

SensorDeviCeCapability xsi:type="scdv:BendSensorCapabilityType"
ndID 01" MumOfChannels="1">
dv:Chafinels id="Chl" maxValue="90" minValue="0">
<scdw:NumOfLocations>

3
</scdv:NumOfLocations>

</s
</cidl

<scdv:DistanceBtwnLocations>
0.03
</scdv:DistanceBtwnLocations>
<scdv:NumOfAxes>
1
</scdv:NumOfAxes>
cdv:Channels>
:SensorDeviceCapability>
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6.21 Gas sensor capability type

6.21.1 General

This subclause specifies syntax and semantics of gas sensor capabilities.

6.21.2 XML representation syntax

complexType name="GasSensorCapabilityType"

<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="GasType" type="mpeg7:termReferenceType"
ninOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

€.21.3 Binary representation syntax

(JasSensorCapabilityType { Numberof bits Mnemonic
GasTypeFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(GasTypeFlag){

GasType 16 uimsbf
}
}

4.21.4 Semantics

Semantics of the @GasSensorCapabilityType.

Name Definition

dasSensorCapabilityT [Tool for describing a gas sensor capability.
ype

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

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

presence of the GasType element. A value of “1” means the element shall

© ISO/IEC 2018 - All rights reserved

163



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

Name Definition

GasType Describes the sensed type by the gas sensor. Tool for describing a gas

type as a reference to a classification scheme term provided by
GasTypeCS defined in ISO/IEC 23005-6: —, A.2.12.8. The details of the
structure and use of classification scheme and termReferencetype
description is defined in ISO/IEC 15938-5:2003, 7.6.

EXAMPLE urn:mpeg:mpeqg-v:01-CT-GasCS-NS:oxygen would

describe Oxygen gas.

maxVallue Describes the maximum value that the gas sensor can perceive in-terms
of ppm (parts per million).

minvVallue Describes the minimum value that the gas sensor can perceive in terms of
ppm (parts per million).

6.21.5 Examples

has an

0.0 (pp
Sensor i

This exla‘Enple shows the description of a gas sensing capability with the following semantics. The sensg
I
)

—

of “GSID_01" and the maximum value shall be 25.0 (ppm) and the minimum value shall be
with the resolution of 100 levels. The accuracy of thesensor is 0.001 (ppm). The offset d

=)

<cidl:
1d="GS
of fset]

<c]
</cidll

0.05 (ppm).

SensorDeviceCapability xsi:types"scdv:GasSensorCapabilityTypel'
ID 01" minvValue="0.0" maxValue="25.0" numOfLevels="100[
="0.05" unit="urn:mpeg:mpeg-v:01lCI-UnitTypeCS-NS:ppm">

dl:Accuracy xsi:type="cidl:ValuéAccuracy" value="0.001"/>

:SensorDeviceCapability>

6.22 Dulst sensor capability type

6.22.1Q

This sub

6.22.2X

<compl]
<cg

</

</comp

eneral

clause specifies syntax and-semantics of dust sensor capabilities.

ML representation’syntax

exType name="DustSensorCapabilityType">
mplexContent>

<extension base="cidl:SensorCapabilityBaseType"/>
omplexContent>

lexType>

6.22.3 Binary representation syntax

DustSensorCapabilityType { Number of bits Mnemonic
SensorCapabilityBase SensorCapabilityBaseType

}
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6.22.4 Semantics

Semantics of the DustSensorCapabilityType:

Name Definition

DustSensorCapability |Tool for describing a dust sensor capability.
Type

naxValue Describes the maximum value that the dust sensor can perceive.in} terms
of pg/ms3 (micrograms per cubic metre).
ninvalue Describes the minimum value that the dust sensor can pérceive in terms
of pg/m3 (micrograms per cubic metre).
.22.5 Examples
This example shows the description of a dust sensing capability with.the following semantics. The
sensor has an ID of “DTID_01” and the maximum value shall be 1 000 (jig/m3) and the minimym value
shall be 1 (pg/m3) with the resolution of 1 000 levels. The accuraey of the sensor is 1 (pg/m3). The
dffset of sensoris 5 (ug/m3).
cidl:SensorDeviceCapability xsi:typé="scdv:DustSensorCapabilitlyType"
Jd="DSID 01" minValue="1" maxValue="100Q! numOfLevels="1000" offsetH"5" >
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="1"/>
/cidl:SensorDeviceCapability>
.23 Multi interaction point sensor capability type
§4.23.1 General
This subclause specifies syntax and\semantics of multi interataction point sensor capabilities.
€.23.2 XML representationssyntax
complexType name="MultiInteractionPointSensorCapabilityType">
<complexContent>
<extensgion base="cidl:SensorCapabilityBaseType">
<a@ttribute name="numOfInteractionPoints"
flype="nonNegativeInteger" use="optional" default="1"/>
</extension>
</&omplexContent>
/cbnmplexType>
C .23.3 Billdl y ) Cpl cacutatiuu DylltdA
MultilnteractionPointSensorCapability Type { Number of bits Mnemonic
numOfInteractionPointsFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(numOfInteractionPointsFlag){
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numOfInteractionPoints 16 uimsbf

6.23.4 Semantics

Semantics of the MnltiTnteractionPointSensorCapabilityType

Name Definition

MultiInteractionPointSe

nsorCapabilityType Tool for describing a multi interaction-point sensor capability.

numOfInteractionPointsF |This field, which is only present in the binary represéntation, signals
lag the presence of the activation attribute. A valu€¢.0f“1” means the
attribute shall be used and “0” means the attribute shall not be used.

numOfInteractionPoints |Describes the number of interaction peints that a multi interaction
point sensor includes.

6.23.5 Examples

The following is an example of the MultilnteractionPointSensorCapability to indicate the capabl
number|of interaction points. This example shows that the given multi interaction point sensor with i
of MIPS[ID1 has 5 interaction points to receive user’s selection.

[SPRN e}

<cidl:|SensorDeviceCapability
xsi:type="scdv:MultiInteractionPeintSensorCapabilityType" id="MIPSID 01"
numOfIlnteractionPoints="5"/>

6.24 Gage tracking sensor capability type

6.24.1 General

This subclause specifies syntax and semantics of gaze tracking sensor capabilities.

6.24.2 XML representation syntax

<compllexTypesname="GazeTrackingSensorCapabilityType">
<cdmpLekContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="PositionCapability"
type="scdv:PositionSensorCapabilityType" minOccurs="0"/>
<element name="OrientationCapability"
type="scdv:0OrientationSensorCapabilityType" minOccurs="0"/>

</sequence>
<attribute name="gazeTrackingOn" type="boolean" use="optional"
default="false"/> <attribute name="blinkTrackingOn" type="boolean"
use="optional" default="false"/>
</extension>

</complexContent>
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|| </complexType>

6.24.3 Binary representation syntax

GazeTrackingSensorCapability Type { Number of bits Mnemonic
PositionCapabilityFlag 1 bslbf
OrientationCapabilityFlag 1 bslbf
gazeTrackingOnFlag 1 bslbf
blinkTrackingOnFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBdseType

if(PositionCapabilityFlag){
PositionCapability PositionSensorCapability Type
}
if(OrientationCapabilityFlag){
OrientationCapability 1 OrientationSensorCapabilityType
}
if(gazeTrackingOnFlag){
gazeTrackingOn 1 bslbf
}
if(blinkTrackingOnFlag){
blinkTrackingOn 1 bslbf

}

4.24:4 Semantics

Semantics of the GazeTrackingSensorCapabilityType.

Name

Definition

GazeTrackingSensorCapab
1ilityType

Tool for describing a Gaze tracking sensor capability.

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

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

OrientationCapabilityF1 |This field, which is only present in the binary representation, signals
ag 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.

gazeTrackingOnFlag 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.

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

PositijonCapability Describes the capability with respect to the position as defined in
PositionSensorCapabilityType

OrientlationCapability Describes the capability with respect to the orientation as defined in
OrientationSensorCapabilityType

gazeTrackingOn Indicates whether the gaze tracking sensor can track user’s gazes or
not. “false” means the gaze tracking sensor does not detect the gaze
and “true” means the sensor-does detect.

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

Binary value | whether detecting gaze
(1 bits) or not
0 Not detecting gaze
1 Detecting gaze
blinkTrackingOn Indicates whether the gaze tracking sensor can detect the user’s

blinking or not. “false” means the gaze tracking sensor does not
detect eye’s blinking and “true” means the sensor does detect.

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

Binary value Whether detecting eye’s
(1 bits) blinking or not
0 Not detecting eye’s blinking
1 Detecting eye’s blinking

6.24.5 Examples
This example shows the description of a gaze tracking sensor capability with the following semantics.

The sensor has an ID of “GTS001” and it can track the position and the orientation of user’s gaze while it
cannot sense user’s blinking.
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<cidl:SensorDeviceCapability
xsi:type="scdv:GazeTrackingSensorCapabilityType" id="GTS001"
gazeTrackingOn="true" blinkTrackingOn="false"/>

6.25 Global position sensor capability type

6.25.1 General

This subclause specifies syntax and semantics of global position sensor capabilities.

§.25.2 XML representation syntax

complexType name="GlobalPositionSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="VariousAccuracy"
ype="scdv:VariousAccuracyType" minOccurs="0" maxOcclurs="unbounded" />
</sequence>
<attribute name="crs" type="anyURI"
default="urn:ogc:def:crs:EPSG: :4326" />
<attribute name="latitudeOffset" type="float" use="optionall"/>
<attribute name="longitudeOffset™\gype="float" use="optiongl"/>
<attribute name="maxOperatingTemp" type="float" use="optional"/>
<attribute name="minOperatingTemp" type="float" use="optional"/>
</extension>
</complexContent>
/complexType>

complexType name="VariousAcglracyType">
<attribute name="accuracyType" type="mpeg7:termReferenceType"/>
<attribute name="value\-type="float" use="required"/>
<attribute name="accuracyUnit" type="mpeg7:termReferenceType"/>
/complexType>

§.25.3 Binary representation syntax

(lobalPositionSensorCapability Type { Number of bits Mnemonic
SensoryDeyiceCapabilityBase SensoryDeviceCapabilityBaseType
latitudeOffsetFlag 1 bslbf
longitudeOffstFlag 1 bslbf
maxOperatingTempFlag 1 bslbf
minOperatingTempFlag 1 bslbf
VariousAccuracyCount 32 uimsbf
For (i=1;i<VariousAccuracyCount;i++) {

AccuracyType 4 AccuracyTypeCS
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GlobalPositionSensorCapability Type { Number of bits Mnemonic
value 32 flbf
AccuracyUnit 8 bslbf
}
crs See ISO/IEC 10646 UTF-8
if(latitjldeOffsetFlag){
latitqhdeOffset 32 fsbf
}
if(longitudeOffsetFlag){
longifudeOffset 32 Fsbf
}
if(maxPperatingTempFlag){
maxOperatingTemp 32 fsbf
}
if(minQperatingTempFlag){
minOperatingTemp 32 fsbf
}
}
6.25.4 Semantics
Semantifs of the GlobalPogitionSensorCapabilityType.
Name Definition
iii?iiigiézionSensorCap Tool for describing a GPS sensor capability.
Accuracy Describes the degree of closeness of a measured quantity of
longitude to its actual value in AccuracyType.
LatitudeAccuracy Describes the degree of closeness of a measured quantity of latitude
to its actual value in AccuracyType.
unit Does not have any meaningful semantics in this description.
maxValue Does not have any meaningful semantics in this description.
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Name

Definition

minValue

Does not have any meaningful semantics in this description.

offset

Describes the value added to a base value of longitude in order to get

to a specific absolute value.

VariousAccuracy

Describes the accuracy in various points of view. Each occurrence of
this element defines one type of accuracy. This element defines the

accuracy by using three attriubtes defined. The accuracyly
attribute specifies the type of the accuracy by referencing the
AccuracyTypeCS in A.2. The value attribute specifies thd
to denote the accuracy. The unit attribute specifies the unit
value attribute by referencing the UnitTypeCS.défined in
ISO/IEC 23005-6: —, A.2.1.

pe

value
bf the

Specifies the URI of the coordinate refefence system based or
the values of longitude, latitude and-altitude are given. The deg

urn:ogc:def:crs:EPSG::4326 specifying the Coordinate Referemnce

System (CRS) with code 4326 specified in the EPSG database
available at http://www.epsg.org/.

which
faultis

JlongitudeOffset

Describes the value added to a base value of longitude in ordgd
to a specific absolutevalue.

r to get

JatitudeOffset

Describes the value added to a base value of latitude in order
to a specific.absolute value.

to get

rfumOfLevels

Describes the number of value levels that the sensor can perc
between maximum and minimum value of longitude.

EXAMPLE The value 5 means the sensor can perceive 5 ste
minValue to maxValue.

eive in

bs from

densitivity

Describes the minimum magnitude of input signal required tq
produce a specified output signal in given unit.

n

NR

Describes the ratio of a signal power to the noise power corrt
the signal.

pting

mMaxOperatingTemp

Describes the number of locations that a bend sensor can sen
bending angles.

. Lo =
Tt PCLTOCTITY ITTINY

AmY - ) 41 A ade 1 4o 41 o 4 H 1 i
DTSLTIUTS LUIT UISTAIILT UTIVWLETIT UIT dUJdLTIITU STIS TS TULAUIUILS.

Semantics of the VariousAccuracyType.

Name Definition
VariousAccuracy Tool for describing accuracy of the sensor in various points of view.
accuracyType

This attribute specifies the accuracy type, e.g., distance accuracy or
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Name Definition

reacquisition time, by referencing to the AccuracyTypeCS in A.2.

value This attribute specifies the value of the accuracy.

accuracyUnit This attribute specifies the unit of the accuracy description by
referenceing to the UnitTypeCS defined in ISO/IEC 23005-6: —,
A2.1

6.25.5 Examples

This example shows the description of a global position sensor's sensing capability with the followinjg

semantifs. The sensor has an ID of “gps01” with the maximum operating temperature of 90 °C,
minimuin operating temperature of —30 °C, sensitivity of 0.01 degrees, and the position accuracy of
0.01 degdree.

<cidl:SensorDeviceCapability
xsi:type="scdv:GlobalPositionSensorCapabilityType" id="gpsO01l"
crs="Urn:ogc:def:crs:EPSG::4326" maxOperatingTemp="9Q"
minOpgratingTemp="-30" sensitivity="0.01">

<scdv:VariousAccuracy value="0.01" accuracyType='"):mpeg:mpeg-v:01-

Accul
UnitT
</cidll

racyTypeCS-NS:PositionAccuracy" accuracyUnit="urn:mpeg:mpeg-v:01-CI-
'ypeCS-NS:degree" />
:SensorDeviceCapability>

6.26 Altfitude sensor capability type

6.26.1Q

This sub

6.26.2 XML representation syntax

eneral

clause specifies syntax and semantics of altitude sensor capabilities.

<compl
<cg

exType name="AltifudeSensorCapabilityType">

mplexContent>

<extension kase="cidl:SensorCapabilityBaseType">
<attrikute name="crs" type="anyURI"

defaullt="urn:qQg&:def:crs:EPSG: :4326" />
</extension>
</domplexContent>

</comglexType>
6.26.3 Bimary representatiomrsyntax
AltitudeSensorCapabilityType { Number of bits Mnemonic

SensoryDeviceCapabilityBase SensoryDeviceCapabilityBaseType

crs See UTF-8

ISO/IEC 106461
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6.26.4 Semantics

Semantics of the AltitudeSensorCapabilityType.

Name Definition

ltitudeSansorCaonabilit |Toolfordaceribhing an ol da concnr ool
£ ™ OO O G CStrro o arereaC-St SO CapaoTirey -

=

drs Specifies the URI of the coordinate reference system-based o1} which
the values of longitude, latitude and altitude are given. The d¢fault is
urn:ogc:def:crs:EPSG::4326 specifying the Coordinate Referemnce
System (CRS) with code 4326 specified in thé EPSG database
available at http://www.epsg.org/.

Jccuracy Describes the degree of closeness ofa'measured quantity to its
actual value in AccuracyType.

ynit Specifies the unit of the sensor’s measuring value as a refererice 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 the semantics of the maxValue and minValue if used
for the values of maxVvValue and minValue are used. The default
unit is metre.

maxValue Describes\the maximum altitude that the altitude sensor can
perceive in metres.

—

invalue Describes the minimum altitude that the altitude sensor can perceive
in metres.

qffset Describes the value needed to be added to a base value in order to
get to a specific absolute value.

rfumOfLevels Describes the number of altitude levels that the sensor can pgrceive
in between maximum and minimum value.

EXAMPLE The value 5 means the sensor can perceive 5 steps from
minValue to maxValue.

deflsitivity Describes the minimum magnitude of input signal required t
produce a specified output signal in given unit.

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

6.26.5 Examples

This example shows the description of an altitude sensing capability with the following semantics. The
sensor has an ID of “ASID_01" and the maximum value shall be 1 000 (metre) and the minimum value
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shall be 0 (metre) with the resolution of 2 000 levels. The accuracy of the sensor is 0.5 (metre). The
offset of sensor is 5 (metre).

<cidl:SensorDeviceCapability xsi:type="scdv:AltitudeSensorCapabilityType"
id="ASID 01" minValue="0" maxValue="1000" numOfLevels="2000" offset="5" >

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.5"/>
</cidl:SensorDeviceCapability>

6.27 Weather sensor capability type

6.27.1 General

This subclause specifies syntax and semantics of weather sensor capabilities.

6.27.2 XML representation syntax

<compllexType name="WeatherSensorCapabilityType">
<cdmplexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="TemperatureCapability"
type="I|scdv:TemperatureSensorCapabilityType" minOceurs="0"/>
<element name="PrecipitationCapabiltity" minOccurs="0">
<complexType>
<complexContent>
<extension base="cidl&SensorCapabilityBaseType"/>
</complexContent>
</complexType>
</element>
<element name="SnowCapability" minOccurs="0">
<complexType>
<complexContent>
<extensienh base="cidl:SensorCapabilityBaseType"/>
</complexContent>
</complexType>
</element>
<element.\name="WindCapability" minOccurs="0">
<compdexType>
<complexContent>
<extension base="cidl:SensorCapabilityBaseType" />
</complexContent>
</complexType>
</element>
<element name="HumidityCapability"
type="sCOv I HUMIdICYySENSOrCaparitityType  minoccurs="0"*7>
</sequence>
</extension>
</complexContent>
</complexType>
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WeatherSensorCapabilityType { Number of bits Mnemonic
TemperatureCapabilityFlag 1 bslbf
PrecipitationCapabilityFlag 1 bslbf
SnowCapabilityFlag 1 bslbf
WindCapabilityFlag 1 bslbf
HumidityCapabilityFlag 1 bslbf

[f (TemperatureCapabilityFlag) {

TemperatureCapability

TemperatureSensorCapabilit

yType

}

[f (PrecipitationCapabilityFlag) {

PrecipitationCapability

SensorCapabilityBaseType

t

[f (SnowCapabilityFlag) {

SnowCapability

SensorCapabilityBaseType

t

[f (WindCapabilityFlag) {

WindCapability

SensorCapabilityBaseType

[f (HumidityCapabilityFlag) {

HumidityCapability

HumiditySensorCapability Ty

pe

b

6.27.4 Semantics

Semantics of the WeatherSensorCapabilityType.
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Name

Definition

Weathe
Type

rSensorCapability

Tool for describing capabilities of a weather sensor, which may be
either a physical sensor or a virtual sensor that can produce weather
information or can gather weather information in various means.

Temper
ag

atureCapabilityFl

This field, which is only present in the binary representation, signals
the presence of the TemperatureCapability element. A value of
“1” means that this element is present and “0” means that this

element is not present.

Precip
Flag

itationCapability

This field, which is only present in the binary representation, Signals
the presence of the PrecipitationCapability element, A valug
of “1” means that this element is present and “0” means-that this
element is not present.

SnowCalpabilityFlag

This field, which is only present in the binary representation, signals
the presence of the SnowCapability element. A value of “1” means
that this element is present and “0” means'that this element is not
present.

WindCapabilityFlag

This field, which is only present in‘the binary representation, signals
the presence of the WindCapakdI¥ty element. A value of “1”

means that this element is présent and “0” means that this element
is not present.

Humidi

tyCapabilityFlag

This field, which is only'present in the binary representation, signals
the presence of theHumidityCapability element. A value of “1”
means that this element is present and “0” means that this element i
not present,

Temper

atureCapability

Element to describe the temperature-related capability of a weather
sensor. If this element is not instantiated, the given Weather sensor
iStunable to provide temperature information.

Precip

itationCapability

Element to describe the precipitation-related capability of a weather
sensor. If this element is not instantiated, the given Weather sensor
is unable to provide precipitation information.

SnowCapability

Element to describe the snow-related capability of a weather sensor
If this element is not instantiated, the given Weather sensor is
unable to provide snow information.

WindCapability

Element to describe the wind-related capability of a weather sensor.

If this element is not instantiated, the given Weather sensor is
unable to provide wind information.

Humidi

tyCapability

Element to describe the humiditY-related capability of a weather
sensor. If this element is not instantiated, the given Weather sensor
is unable to provide humidity information.
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Name Definition

sensorCapabilityBaseAtt |There are sensorCapabilityBaseAttributes inherited from
ributes the SensorCapabilityBaseType atthe top level of the
WeatherSensorCapabilityType as well as at each individual
capability description of temperature, precipitation, snow, wind and
humidity sensor. In this capability description, the attributes defined
in the sensorCapabilityBaseAttributes of the top level are

disahlad and notused ovcantthe 1 d and conc - TADAF qffributes
PR+ eadha-SeRsofrae Tttt .

CrroTroTreTorer o tery e ettt

(@)

.27.5 Examples

he following is an example of the WeatherSensorCapabilityType to indicate that'the capability of
he given sensor. This example shows that the given weather sensor with id @f WSC_ID1 can sense
umidity, temperature, and snow. The humidity information can be provided between 5 % ahd 90 %
yith sensitivity of 1 %, the temperature information can be provided between 100 °C and -100 °C in

00 levels, and the snow information can be provided with maximum of 00 centimetres per mlinute, in
00 levels.

N DN < ol |

cidl:SensorDeviceCapability xsi:type="scdv:WeatherSensorCapabilityType"
jd="wsC_ ID1">

<scdv:TemperatureCapability maxValue="400" minValue="-100"
numOfLevels="200" unit="urn:mpeg:mpeg-viQl-CI-UnitTypeCS-NS:celsius"|/>
<scdv:SnowCapability maxValue="100"\MiumOfLevels="200"
ynit="urn:mpeg:mpeg-v:01-CI-UnitType€S-NS:centimeterperhour"/>
<scdv:HumidityCapability maxValue="90" minValue="5" numOflLevels="[90"
densitivity="1"/>
/cidl:SensorDeviceCapability>

.28 Camera sensor capability type

4.28.1 General

his subclause specifies_§yntax and semantics of camera sensor capabilities. This camerg sensor
apability supports the ‘eapapblities of the camera sensor, the spectrum camera sensor, the colour
amera sensor, the depth camera sensor, the stereo camera sensor, and the thermographiq camera
ensor specified inISO/IEC 23005-5.

. o o —

€.28.2 XML répresentation syntax

complexType name="CameraSensorCapabilityType">
<CemplexContent>
<extension base="cidl:SensorCapabilityvBaseType">
<segquence>
<element name="SupportedResolutions" type="scdv:ResolutionListType"
minOccurs="0"/>
<element name="FocallengthRange" type="scdv:ValueRangeType"
minOccurs="0"/>
<element name="ApertureRange" type="scdv:ValueRangeType"
minOccurs="0"/>
<element name="ShutterSpeedRange" type="scdv:ValueRangeType"
minOccurs="0"/>
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<element name="ISOSpeedRange" type="scdv:ValueRangeType"

minOccurs="0"/>

<element name="ExposureValueRange" type="scdv:ValueRangeType"

minOccurs="0"/>

type="

<element name="ColorFilterArrayType"
scdv:ColorFilterArrayListType" minOccurs="0"/>
<element name="Video" type="boolean" minOccurs="0"/>
<element name="SensorType" type="boolean" minOccurs="0"/>

<element name="ColorSpaceType" type="string" minOccurs="0"/>

minOca
minOca
minOca
minOca
minOca
</¢
</co

</comg

<compl
<se

maxOcd
</ sé
</comg

<compl]
<se
</ s¢
</comp
<compll

<se

</ s5
</comg

<element name="BitDepthRange" type="scdv:ValueRangeType"
urs="0"/>
<element name="SpectrumRange" type="scdv:ValueRangeType"
urs="0"/>
<element name="ThermalRange" type="scdv:ValueRangeType"
urs="0"/>

urs="0"/>

urs="0"/>
/sequence>
xtension>
nplexContent>
lexType>

exType name="ResolutionListType">

huence>

<element name="Resolution" type="sedv:ResolutionType"
urs="unbounded" />

bquence>

lexType>

exType name="ResolutionType">

juence>

<element name="Width! type="nonNegativeInteger"/>
<element name="Height" type="nonNegativeInteger"/>
bquence>

lexType>

exType name=ValueRangeType">

juence>

<element/mame="MaxValue" type="float"/>
<elemént name="MinValue" type="float"/>
Equelree>

lexType>

<simpl

eType name="ColorFilterArrayListType">

<restriction base="string">

<enumeration value="Bayer"/>
<enumeration value="RGBE"/>
<enumeration value="CYYM"/>
<enumeration value="CYGM"/>
<enumeration value="RGB Bayer"/>
<enumeration value="RGBW #1"/>
<enumeration value="RGBW #2"/>
<enumeration value="RGBW #3"/>
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</restriction>
</simpleType>

6.28.3 Binary representation

CameraSensorCapabilityType { Number of bits Mnemonic
SupportedResolutionsFlag 1 bslbf
FocalLengthRangeFlag 1 bslbf
ApertureRangeFlag 1 bslbf
ShutterSpeedRangeFlag 1 bslbf
[SORangeFlag 1 bslbf
ExposureValueRangeFlag 1 bslbf
ColorFilterFlag 1 bslbf
VideoFlag 1 bslbf
SensorType 1 bslbf
ColorSpaceFlag 1 bslbf
BitDepthRangeFlag 1 bslbf
SpectrumRangeFlag 1 bslbf
ThermalRangeFlag 1 bslbf
WhiteBalanceTempRangeFlag 1 bslbf
WhiteBalanceTintRangeFlag 1 bslbf
SensorCapabilityBase SensorCapabilityBaseType
if(SupportedResolutionsFlag) {

SupportedResolutions ResolutionListType
¥
if(FocalLengthRangeFlag) {

FocalLengthRange ValueRangeType

}

if(ApertureRangeFlag) {

© ISO/IEC 2018 - All rights reserved
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CameraSensorCapabilityType { Number of bits Mnemonic
ApertureRange ValueRangeType
}
if(ShutterSpeedRangeFlag) {
ShutterSpeedRange ValueRangeType
}
if(ISPSpeedRangeFlag) {
ISPSpeedRange ValueRangeType
}
if(ExposureValueRangeFlag) {
ExposureValueRange ValueRangeType
}
if(ColorFilterArrayFlag) {
CdlorFilterArrayType ColorFilterArrayListType
}
if(ColorSpaceFlag) {
CdlorSpaceTypeLength vluimsbf
CdlorSpaceType See UTF-8

ISO/IEC 1064614

}

if(BifDepthRangeFlag) {

BifDepthRange ValueRangeType

}

if(SpectrumRangeFlag) {

SpectrumRange ValueRangeType

}

if(ThermalRangeFlag) {

ThermalRange ValueRangeType

180 © ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

CameraSensorCapabilityType { Number of bits Mnemonic
}
if(WhiteBalanceTempRangeFlag) {
WhiteBalanceTempRange ValueRangeType
}
if(WhiteBalanceTintRangeFlag) {
WhiteBalanceTintRange ValueRangeType
}
)
ResolutionListType {
LoopResolution vluimsbf
for(k=0;k< LoopResolution;k++) {
Resolution[Kk] ResolutionType
}
)
ResolutionType {
Width 32 uimsbf
Height 32 uimsbf
)
ValueRangeType{
MaxValue 32 fsbf
MinValue 32 fsbf
}

6.28.4 Semantics

Semantics of the CameraSensorCapabilityType.
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Name Definition

CameraSensorCapability

Type Tool for describing a camera sensor capability.

SupportedResolutionsF1 | This field, which is only present in the binary representation,

ag signals the presence of the SupportedResolutions element.
A value of “1” means that this element is present and “0” means
that this element is not present

SupportedResolutions Describes a list of resolution that the camera can support.

ResolutionListType Describes a type of the resolution list which is composed of
ResolutionType element.

ResolytionType Describes a type of resolution which is composed of W¥dth
element and Height element.

Width Describes a width of resolution that the camera can perceive.

Height Describes a height of resolution thatthe-camera can perceive

FocalllengthRangeFlag This field, which is only present in the binary representation,
signals the presence of the FogalLengthRange element. A
value of “1” means that thisselement is present and “0” means
that this element is not present.

FocalllengthRange Describes the rangeé-of the focal length that the camera sensor
can perceive in terms of ValueRangeType. Its default unit is
millimetres {xam).

NOTE ‘The minValue and the maxValue in the
SensorCapabilityBaseType are not used for this sensor.

ValueRangeType Defines the range of the value that the sensor can perceive.
MaxVallue Describes the maximum value that the sensor can perceive.
MinValue Describes the minimum value that the sensor can perceive.
ApertuyreRangetlag This field, which is only present in the binary representation,

signals the presence of the ApertureRange element. A value of
“1” means that this element is present and “0” means that this
element Is NOt present.

ApertureRange Describes the range of the aperture that the camera sensor can
perceive in terms of valueRangeType.

NOTE TheminValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sensor.
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Name

Definition

ShutterSpeedRangeFlag

This field, which is only present in the binary representation,
signals the presence of the ShutterSpeedRange element. A
value of “1” means that this element is present and “0” means
that this element is not present.

ShutterSpeedRange

Describes the range of the shutter speed that the camera sensor
can perceive in terms of valueRangeType. Its default unit is

seconds (sec).

NOTE TheminvValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sénsor.

JSOSpeedRangeFlag

This field, which is only present in the binary representation,
signals the presence of the ISOSpeedRange’ élement. A value pf
“1” means that this element is present and “0” means that this
element is not present.

JSOSpeedRange

Describes the range of ISO Speed based on ISO 12232:2006 that
the camera sensor can perceive in‘terms of valueRangeType.

NOTE TheminValue and.the maxValue in the
SensorCapabilityBaseType are not used for this sensor.

HxposureValueRangeFlag

This field, which is.only present in the binary representation,
signals the presence of the ExposurevValueRange element. A
value of “1”. means that this element is present and “0” means
that this element is not present.

HxposureValueRange

Describes the range of the exposure value that the camera
sensor can perceive in terms of valueRangeType.

NOTE TheminValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sensor.

JideoFlag A value of “0” means that this camera sensor can only shoot stil|
image. A value of “1” means that this camera sensor can record
video.

JensorType A value of “0” means that this camera sensor can only perceive

monochrome image. A value of “1” means that this camera
sensor can perceive colour image.

ColorFilterArrayFlag

This field, which is only present in the binary representation,
signals the presence of the ColorFilterArrayType element.
A value of “1” means that this element is present and “0” means
that this element is not present.
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Name Definition

ColorFilterArrayType Describes the colour filter array applied to the image sensor of a
camera

0000 Reserved

0001 Bayer

00T0—RGBE
0011 CYYM

0100 CYGM

0101 RGBW Bayer
0110 RGBW #1
0111 RGBW #2
1000 RGBW #3

1001-1111 Reserved

ColorYpaceFlag This field, which is only present'in the binary representation,
signals the presence of the £olorSpaceType element. A value
of “1” means that this elefiient is present and “0” means that this
element is not present;

ColorYpaceType Describes the colour space applied.

BitDedthRangeFlag This field, which is only present in the binary representation,
signals the presence of the Bi tDepthRange element. A value of
“1” means that this element is present and “0” means that this
element is not present.

BitDegthRange Describes the range of the bit depth that the camera sensor can
perceive in terms of valueRangeType.

NOTE TheminValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sensor.

SpectrumRangeFlag This field, which is only present in the binary representation,
signals the presence of the SpectrumRange element. A value of
“1” means that this element is present and “0” means that this

element is not present.

SpectrumRange Describes the spectrum range that the camera sensor can
perceive in terms of valueRangeType. Its default unit is
nanometre (nm).

NOTE TheminValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sensor.
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Name Definition

ThermalRangeFlag This field, which is only present in the binary representation,
signals the presence of the ThermalRange element. A value of
“1” means that this element is present and “0” means that this
element is not present.

ThermalRange Describes the thermal response range that the camera sensor
can perceive in terms of valueRangeType. Its default unit is
Celsius (°C).

NOTE TheminValue and the maxValue in the
SensorCapabilityBaseType are not used for this sensor.

=

hiteBalanceTempRangeF | This field, which is only present in the binary representation,
ag signals the presence of the WhiteBalanceT@mpRange
element. A value of “1” means that this element is present and
“0” means that this element is not present;

L

WhiteBalanceTempRange |Describes the white balance temperdture range that the camerag
sensor can perceive in terms of yalueRangeType. Its default unit
is Kelvin (K).

NOTE TheminValue andthe maxValue inthe
SensorCapabilityBaseType are not used for this sensor.

WhiteBalanceTintFlag This field, which:is.only present in the binary representation,
signals the presence of the WhiteBalanceTintRange
element. A value of “1” means that this element is present and
“0” means,that this element is not present.

WhiteBalanceTintRange |Describes the range of white balance tint value that the camera
sensor can perceive in terms of valueRangeType.

NOTE TheminValue and the maxValue inthe
SensorCapabilityBaseType are not used for this sensor.

(@)

.28.5 Examples

his example shows the description of a camera sensing capability with the following semantics. The

amera sensor has an ID of “CSCID_001". The sensor has a list of the supported resolutions, 1 280 pixels

y 720 pixels (width x height) and 1 920 pixels by 1 080 pixels. The maximum focal length of the sensor

5 100\fmm) and the minimum focal length is 5 (mm). The maximum aperture of the sensor is F1.4 and

héminimum aperture is F8. The maximum shutter speed of the sensor is 1 (sec) and the n[ninimum
utter speed 15 0.001 (5ec).

wn_ o = o O =

<cidl:SensorDeviceCapability xsi:type="scdv:CameraSensorCapabilityType"
id="CSCID 001">
<scdv:SupportedResolutions>
<scdv:Resolution>
<scdv:Width>1280</scdv:Width>
<scdv:Height>720</scdv:Height>
</scdv:Resolution>
<scdv:Resolution>
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<scdv:Width>1920</scdv:Width>
<scdv:Height>1080</scdv:Height>
</scdv:Resolution>
</scdv:SupportedResolutions>
<scdv:FocallengthRange>
<scdv:MaxValue>100</scdv:MaxValue>
<scdv:MinValue>5</scdv:MinValue>
</scdv:FocalLengthRange>
<scdv:ApertureRange>

<scdv:MaxValue>1l.4</scdv:MaxValue>
<scdv:MinValue>8</scdv:MinValue>
</dcdv:ApertureRange>
<sddv:ShutterSpeedRange>
<scdv:MaxValue>1</scdv:MaxValue>
<scdv:MinValue>0.001</scdv:MinValue>
</dcdv:ShutterSpeedRange>
</cidll: SensorDeviceCapability>

6.29 Proximity sensor capability type

6.29.1 General

This subclause specifies syntax and semantics of proximity sensor ¢apabilities.

6.29.2 XML representation syntax

<compllexType name="ProximitySensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType"/>

</domplexContent>

</comglexType>

6.29.3 Binary representation syntax

ProximitySensorCapability Type { Number of bits Mnemonic

SensofCapabilityBase

SensorCapabilityBaseType

6.29.4 $emantics

Semantifs of the ProximitySensorCapabilityType.

Name Definition
ProximitySensor Tool for describing a proximity sensor capability.
CapabilityType
maxValue Describes the maximum value that the proximity sensor can perceive in the
unit of metre.
minValue

Describes the minimum value that the proximity sensor can perceive in the
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Name Definition

unit of metre.

6.29.5 Examples

This example shows the description of a proximity sensing capability with the following semantics. The
sensor has an ID of “PXS001” and the maximum value shall be 10 (m) and the minimum value shall be

Oy withrttre resotutiomrof T 000 tevets—Theaccuracy of the sensor s 6-:0t ()~ Theoffsetof the sensor
i$ 0.1 (m).

cidl:SensorDeviceCapability
si:type="scdv:ProximitySensorCapabilityType" id="PXS001" maxValue="|10"
mMinvValue="0" numOfLevels="1000" offset="0.1">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0).91"/>
/cidl:SensorDeviceCapability>

e

(@1

.30 Body weight sensor capability type
€4.30.1 General

—

his subclause specifies syntax and semantics of body weight'sensor capabilities. This type supports the
ppabilities of the body weight sensor and the CoM sensorspecified in ISO/IEC 23005-5.

Q

€.30.2 XML representation syntax

complexType name="BodyWeightSengserCapabilityType">
<complexContent>
<extension base="cidl:SénsorCapabilityBaseType">
</extension>
</complexContent>
/complexType>

6.30.3 Binary representation syntax

wel

odyWeightSensorCapabilityType { Number of bits Mnemonic

SensoryCapabilityBase SensoryCapabilityBaseType

4.30.4 Semantics
Sermartics of the BodyWeightSensorCapabitity Type:

Name Definition
BodyWeightSensorCa . . .
pabilityType Tool for describing a body weight sensor capability.
maxValue Describes the maximum value that the body weight sensor can

perceive in the unit of kilograms.
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6.30.5 Examples

This example shows the description of a body weight capability with the following semantics. The
sensor has an ID of “BWSC001” and the maximum value shall be 200.0 (kg) with the resolution of 2 000
levels. The accuracy of the sensor is 0.01 (kg). The offset of sensor is 0.1 (kg).

<cidl:SensorDeviceCapability
xsi:type="scdv:BodyWeightSensorCapabilityType" id="BWSCO001"
maxValue="200.0" numOfLevels="2000" offset="0.1">

<Cj_rq-| Ao cocllracosy cs1 ctvuna=""c14d1 - VVoluaoldcocouuraoy" 2ol Q1"
4 Z & P4

</cidll: SensorDeviceCapability >

6.31 Engine oil temperature sensor capability type

6.31.1 General

This subclause specifies the capability description of the engine oil temperature sensors. The engine ofl
temperdture sensor capability type is defined as an extension of Temperature Sensor Capability type.

6.31.2 XML representation syntax

<compllexType name="EngineOilTemperatureSensorCapabiltityType">
<cdmplexContent>

<extension base="scdv:TemperatureSensorCapabilityType" />
</domplexContent>

</compglexType>

6.31.3 Binary representation syntax

Engine(jilTemperatureSensorCapability Type{ Numl:)ii: of Mnemonic

TemperatureSensorCapability TemperatureSensorCapabilityType

}

6.31.4 $emantics
Semantifs of the EngineOilTemperatureSensorCapabilityType.

AL N £ -
INAIIIT DCIIIUOII

EngineOilTemperatureSe | Tool for describing capability of the engine oil temperature
nsorCapabilityType Ssensor.

6.31.5 Examples

This example shows the description of an engine oil temperature sensing capability with the following
semantics. The sensor has an ID of “EOTS001” and the maximum value shall be 120 (°C) and the
minimum value shall be -20 (°C) with the resolution of 1400 levels. The accuracy of the sensor is
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0 1 (°C). The offset of sensor is 1.0 (°C). The sensed information is received at the location of (1.00, 1.00,
-1.00).

<cidl:SensorDeviceCapability
xsi:type="scdv:EngineOilTemperatureSensorCapabilityType" id="EOTS001"
maxValue="120" minValue="-20" numOflLevels="1400" offset="1.0"
unit="celsius">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<scdv:Location>
<mpegvct:X>1.0</mpegvct:X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
</scdv:Location>
/cidl:SensorDeviceCapability>

€4.32 Intake air temperature sensor capability type

.32.1 General

6

This subclause specifies a capability description of intake air temiperature sensor. The intake air
temperature sensor type is defined as an extension of Temperature Sensor type, and the intake air
temperature sensor capability type is defined as an extension of temperature sensor capability fype.

4.32.2 XML representation syntax

complexType name="IntakeAirTemperatuzeSensorCapabilityType">
<complexContent>
<extension base="scdv:TempgratureSensorCapabilityType"/>
</complexContent>
/complexType>

§4.32.3 Binary representation syntax

et

htakeAirTemperatureSensor€apability Type { Number of

. Mnemonic
bits

TemperatureSensorCapability TemperatureSensorCapabilityType

}

(@1

.32.4 Semantics
Semantics of the IntakeAirTemperatureSensorCapabilityType.

Name Definition

IntakeAirTemperatureSe

nsorCapabilityType Tool for describing the intake air temperature sensor capability.

6.32.5 Examples

This example shows the description of an intake air temperature sensing capability with the following
semantics. The sensor has an ID of “IATS001” and the maximum value shall be 120 (°C) and the
minimum value shall be -20 (°C) with the resolution of 1400 levels. The accuracy of the sensor is
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0.1 (°C). The offset of sensor is 1.0 (°C). The sensed information is received at the location of (1.00, 1.00,
-1.00).

<cidl:SensorDeviceCapability
xsi:type="scdv:IntakeAirTemperatureSensorCapabilityType"
1id="TATS001" maxValue="120" minValue="-20" numOfLevels="1400"
offset="1.0"
unit="celsius">
<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.1"/>
<sddv:Location>
<mpegvct:X>1.0</mpegvct : X>
<mpegvct:Y>1.0</mpegvct:Y>
<mpegvct:Z>-1.0</mpegvct:z>
</gcdv:Location>
</cidll: SensorDeviceCapability>

6.33 Tirfe pressure monitor system sensor capability type

6.33.1 General
This subclause specifies a capability type of the tire pressure monitor system sensor.

6.33.2 XML representation syntax

<compllexType name="TirePressureMonitorSystemSensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType" />
</domplexContent>

</comglexType>

6.33.3 Binary representation syntax

TirePregsureMonitorSystemSensorCapabilityType { Number of bits Mnemonic
SensorCapability SensorCapabilityBaseTyp¢
}

6.33.4 $emantics
Semantifs of theTirePressureMonitorSystemSensorCapabilityType.

Name Definition

TirePressureMonitorSystem | Tool for describing capability of a tire pressure monitor
SensorCapabilityType system sensor.

6.33.5 Examples

This example shows the description of a tire pressure monitor system sensor capability with the
following semantics. The sensor has an ID of “TPMS001” and the maximum value shall be 100 and the
minimum value shall be 0 with the resolution of 200 levels. The accuracy of the sensor is 0.5, the offset
of sensor is 0.
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<cidl:SensorDeviceCapability
xsi:type="scdv:TirePressureMonitorSystemSensorCapabilityType"
1d="TPMS001" maxValue="100" minValue="0" numOfLevels="200" offset="0.0">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.5"/>
</cidl:SensorDeviceCapability>

6.34 Distance travelled sensor capability type

(A g 3
D% 1 UGClICT d]

—

his subclause specifies a capability of the distance travelled sensor type which senses total distance
Favelled by the vehicle.

—

4.34.2 XML representation syntax

complexType name="DistanceTraveledSensorCapabilityType"¥
<complexContent>
<extension base="scdv:DistanceSensorCapabilityType"/>
</complexContent>
/complexType>

(@)

.34.3 Binary representation syntax

=1

istanceTraveledSensorCapabilityType { Number-of bits Mnemonic

(¢

DistanceSensorCapability DistanceSensorCapability Tyg

4.34.4 Semantics
emantics of the DistanceTravededSensorCapabilityType.

@)

Name Definition

—

istanceTraveledSensor | Tool for describing capability of the sensor sensing the total
apabilityType distance traveled by a vehicle.

QO

.34.5 Exaniples
his example shows the description of a distance travelled sensor capability with the fpllowing
emantics. The sensor has an ID of “DTS001” and the maximum value shall be 999 999 |and the
hinimum value shall be 0 with the resolution of 99 999 999 levels. The accuracy of the sensor fis 0.005,
he offset of sensor is 0.

oS U N

<cidl:SensorDeviceCapability
xsi:type="scdv:DistanceTraveledSensorCapabilityType" id="DTS001"
maxValue="999999" minValue="0" numOfLevels="99999999" offset="0.0">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.005"/>
</cidl:SensorDeviceCapability>
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6.35 Speed sensor capability type

6.35.1 General

This subclause specifies a capability of the speed sensor which senses the speed without the notion of
moving direction.

6.35.2 XML representation syntax

<compllexType name="SpeedSensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType"/>
</domplexContent>

</compglexType>

6.35.3 Binary representation syntax

SpeedSensorCapabilityType { Number of bits Mnemonic
SensorCapability SensorCapabilityBaseType
}

6.35.4 $emantics
Semantifs of the SpeedSensorCapabilityType.

Name Definition

SpeedJensorCapabilityType | Tool fordescribing capability of the speed sensor, which
does n10¥ specify any moving direction, unlike a velocity
sensof.

6.35.5 Examples

This exdgmple shows the deseription of a speed sensor capability with the following semantics. Thie
sensor Has an ID of “SS001*and the maximum value shall be 100 and the minimum value shall be 0 with
the resolution of 1 000levels. The accuracy of the sensor is 0.05, the offset of sensor is 0.

<cidl:SensoxbReviceCapability xsi:type="scdv:SpeedSensorCapabilityType
id="Sq001l % maxValue="100" minValue="0" numOflLevels="1000" offset="0.0">

<cildl’™Accuracy xsi:type="cidl:ValueAccuracy" value="0.05"/>
</cidll:SensorDeviceCapability>

6.36 Vehicle speed sensor capability type

6.36.1 General

This subclause specifies a capability of the vehicle speed sensor. The vehicle speed sensor capability
type is defined as an extension of the speed sensor capability type.
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6.36.2 XML representation syntax

<complexType name="VehicleSpeedSensorCapabilityType">
<complexContent>
<extension base="scdv:SpeedSensorCapabilityType"/>
</complexContent>
</complexType>

6.36.3 Binary representation syntax

VehicleSpeedSensorCapability Type { Number of bits Mnemonic
SpeedSensorCapability SpeedSensorCapabilityType
}

4.36.4 Semantics

Semantics of the VehicleSpeedSensorCapabilityType.

Name Definition

<

ehicleSpeedSensor

apabilityType Tool for describing the capabilityvof a vehicle speed sensor.

(&)

.36.5 Examples

his example shows the description of a vehigle speed sensor capability with the following semantics.
he sensor has an ID of “VSS001” and the maximum value shall be 300 and the minimum valu€ shall be
with the resolution of 3 000 levels. The@ccuracy of the sensor is 0.05, the offset of sensor is 0.

O =1 =1 N

cidl:SensorDeviceCapabil ity
si:type="scdv:VehicleSpeéedSensorCapabilityType" id="v[ss0o01"
axValue="300" minVatue="0" numOfLevels="3000" offset="0.0">

<cidl:Accuracy ,xXsi:type="cidl:ValueAccuracy" value="0.05"/>
/cidl:SensorDeviceCapability>

= X

€4.37 Mass air flow.sensor capability type

(@)

.37.1 General
This subelause specifies the capability of a mass air flow sensor.

372 XML represemntation syntdax

<complexType name="MassAirFlowSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
</complexType>
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6.37.3 Binary representation syntax

MassAirFlowSensorCapabilityType { Number of bits Mnemonic
SensorCapability SensorCapabilityBaseType
}

6.37.4 Semantics

Semantifs of the MassAirFlowSensorCapabilityType.

Name Definition

MassAilrFlowSensorCapabilityType |Tool for describing capability of a mass aif flow sensor.

6.37.5 Examples

This example shows the description of a mass air flow sensor capability with/)the following semantics.
The sensor has an ID of “MAIS001” and the maximum value shall be 1 000*and the minimum value shall
be 0 with the resolution of 1 000 levels. The accuracy of the sensor is 0.5, the offset of sensor is 0.

<cidl:|SensorDeviceCapability
xsi:type="scdv:MassAirFlowSensorCapabilityType" id="MAISOO01"
maxVallue="1000" minValue="0" numOfLevels="1000" offset="0.0">

<cildl:Accuracy xsi:type="cidl:ValueAcglracy" value="0.5"/>
</cidll: SensorDeviceCapability>

6.38 Fugl level sensor capability type

6.38.1 (ieneral
This subclause specifies the capability of afuel level sensor.

6.38.2 XML representation syntax

<compllexType name="FlUellevelSensorCapabilityType">
<cdmplexContent>

<extensionh Wase="cidl:SensorCapabilityBaseType"/>
</domplexContent>

</comglexType>

6.38.3 Binary representation syntax

FuelLevelSensorCapabilityType { Number of bits Mnemonic
SensorCapability SensorCapabilityBaseType
}

6.38.4 Semantics
Semantics of the FuelLevelSensorCapabilityType.
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Name Definition

FuellevelSensorType Tool for describing the capability of a fuel level sensor, which
gives vales in percentage.

6.38.5 Examples
This example shows the description of a fuel level sensor capability with the following semantics. The

cansaorhas—an-IPD of“ElL SOO01” and-thaemasadmum—valueshal bae-1 00 andtheminimura-—valua “1311 be 0
R50F1a5—ah1o-6+—rmuor ahe—ttHe-HaditH—~Varte-5Star—Be—vovahatie-himu—VYarde-5

with the resolution of 100 levels. The accuracy of the sensor is 0.5, the offset of sensor is 0.

cidl:SensorDeviceCapability
si:type="scdv:FuellevelSensorCapabilityType" id="FLS001" <maxValueF"100"
invValue="0" numOfLevels="100" offset="0.0">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0,.5"/>
/cidl:SensorDeviceCapability>

=Y

€4.39 Manifold absolute pressure sensor capability type

(@1

.39.1 General
This subclause specifies the capability of a manifold absolutepressure sensor.

§.39.2 XML representation syntax

complexType name="ManifoldAbsoluteRressureSensorCapabilityType">
<complexContent>
<extension base="cidl:SengocrCapabilityBaseType"/>
</complexContent>
/complexType>

€.39.3 Binary representation-syntax

ManifoldAbsolutePressureSensorCapability Type { Number of bits Mnemonic
SensorCapability SensorCapabilityBase[l'ype
}

(@1

.39.4 Semantics
Semantics of the ManifoldAbsolutePressureSensorCapabilityType.

Name Definition

ManifoldAbsolutePressure | Tool for describing the capability of a manifold absolute
SensorCapabilityType pressure sensor.

6.39.5 Examples

This example shows the description of a manifold absolute pressure sensor capability with the
following semantics. The sensor has an ID of “MAPS001” and the maximum value shall be 1 000 and the
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minimum value shall be 0 with the resolution of 1 000 levels. The accuracy of the sensor is 0.5, the
offset of sensor is 0.

<cidl:SensorDeviceCapability
xsi:type="scdv:ManifoldAbsolutePressureSensorCapabilityType" id="MAPSO001"
maxValue="1000" minValue="0" numOfLevels="1000" offset="0.0">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.5"/>
</cidl:SensorDeviceCapability>

6.40 [EngimeRPMSensor capabilitytype

6.40.1 General
This subclause specifies the capability of an engine rpm sensor.

6.40.2 XML representation syntax

<compllexType name="EngineRPMSensorCapabilityType">
<cdmplexContent>

<extension base="cidl:SensorCapabilityBaseType' />
</domplexContent>

</comglexType>

6.40.3 Binary representation syntax

EngineRPMSensorCapabilityType { Number of bits Mnemonic
Sensor{apability SensorCapabilityBaseType
}

6.40.4 $emantics
Semantifs of the EngineRPMSensdrCapabilityType.

Name Definition

EngingRPMSensorCapdability

Type Tool for describing the capability of an engine rpm sensor.

6.40.5 Examples

This exgnmiple shows the description of a engine RPM sensor capability with the following semantics.
The sensor tas an 1D of “ERPMS00T and the maximuim value siiall be 10000 and the minimuin vaiue
shall be 0 with the resolution of 10 000 levels. The accuracy of the sensor is 0.5, the offset of sensor is 0.

<cidl:SensorDeviceCapability
xsi:type="scdv:EngineRPMSensorCapabilityType" id="ERPMS001"
maxValue="10000" minValue="0" numOfLevels="10000" offset="0.0">

<cidl:Accuracy xsi:type="cidl:ValueAccuracy" value="0.5"/>
</cidl:SensorDeviceCapability>
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6.41 Radar sensor capability type

6.41.1 General

This subclause specifies a sensor capability type which describes the capability about the moving or
stationary target by continuously observing relative speed, angle of arrival and distance for
surrounding objects for the radar sensor.

4.41.2 XML representation syntax

complexType name="RadarSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="DistanceCapability">
<complexType>
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
</complexType>
</element>
<element name="OrientationCapabilifgy">
<complexType>
<complexContent>
<extension base="cidl:SensorCapabilityBaseType"/>
</complexContent>
</complexType>
</element>
<element name="RelativeSpeedCapability">
<complexType>
<complexConteng>
<extension~base="cidl:SensorCapabilityBaseType"/>
</complexContent>
</complexType>
</element>
</sequence>
</extension>
</complex@orntent>
</complexType>

4.41.3 Binary representation syntax

HADARSensorCapabilityType { Number of bits Mnemonic

SensorCapabilityBase I ype SensorCapabilityBaseType

DistanceCapability {

SensorCapabilityBaseType SensorCapabilityBaseType

}

OrientationCapability {
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SensorCapabilityBaseType

SensorCapabilityBaseType

}

RelativeSpeedCapability {

SensorCapabilityBaseType

SensorCapabilityBaseType

6.41.4 $emantics

Semantifs of the RadarSensorCapabilityType.

Name

Definition

RadarSensorCapabilityType

Tool for describing a Radar sensor capability.

DistanjceCapability

Describes the capability of the effective distance for detecting an
object with the Radar sensor,

OrientlationCapability

Describes the capability: of the effective orientation for detecting an
object with the Radar gsensor.

RelatilveSpeedCapability

Describes the capability of the effective relative speed for detecting
an object with,the Radar sensor.

sensorCapabilityBaseAttri
butes

There are sensorCapabilityBaseAttributes inherited from
the ProximitySensorCapabilityType atthe top level of the
RadarSensorCapabilityType as well as at each individual
capability description of angle of arrival, relative speed. In this
capability description, the attributes defined in the
sensorCapabilityBaseAttributes of each level are used for
describing distance, angle of arrival, and relative speed capability
respectively with min-max value and its unit information.

6.41.5 Examples

This example-shows the description of a radar sensor capability with the following semantics. T
sensor dapability has an ID of “RSCT001”. The sensor can measure the distance to the object betwee

0.5~ 50

100 degree. Relative speed information of the detected object by radar sensor can be provided between

-250 km/h and 250 km/h.

<cidl:SensorDeviceCapability xsi:type="RadarSensorCapabilityType"

id="RSCTO001">

<scdv:DistanceCapability maxValue="500" minValue="0.5"

unit="meter"/>

<scdv:OrientationCapability maxValue="100" minValue="0"

unit="degree" />
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<scdv:RelativeSpeedCapability maxValue="250" minValue="-250"
unit="kmperhour"/>
</cidl:SensoryDeviceCapability>

6.42 Array camera sensor capability type

6.42.1 General
This subclause specifies a sensor capability type which describes the capability about the array camera.
] N 0 . . L ) L x4l specify

the sensing capabilities for each camera sensor.

4.42.2 XML representation syntax

complexType name="ArrayCameraSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>
<element name="NumberOfCameraCapability>
<complexType>
<complexContent>
<extension base="cidl:S8ensorCapabilityBaseType'l/>
</complexContent>
</complexType>
</element>
<element name="CameraCapability" maxOccurs="unbounded">
<complexType>
<complexContent>
<extension\\base="scdv:CameraSensorCapabilityTyge">
<sequence>
Kelement name="AccessPoint" type="anyURI'
ninOccurs="0"/>
<J/sequence>
K/extension>
</complexContent>
</complexType>
</element>
</segueénce>
</externision>
</comp¥exContent>
/complexType>

.42¢3(Binary representation syntax

ArrayCameraSensorCapabilityType { Number of M .
) ) bits !
SensorCapabilityBaseType SensorCapabilityBaseType
NumberOfCameraCapability {
SensorCapabilityBaseType SensorCapabilityBaseType
}
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ArrayCameraSensorCapabilityType { Num!)er of Mnemonic
bits
CameraCapability {
CameraSensorCapabilityBaseType CameraSensorCapabilityBaseType
AccessPoint anyURI

}
}
6.42.4 §emantics
Semantifs of the ArrayCameraSensorCapabilityType.

Name Definition

Array(JameraSensorCapabilit s -
Y PAdLELEY 1 ool for describing the capability)of array camera sensor.

Type

NumberlOfCameraCapability Describes the capability about the available number of camera
Sensors.

CameragCapability Describes the individual camera sensor’s capability.

AccesgPoint Describes thé“access point which is used for acquiring raw
contentsof the camera sensor, such as an image or stream of
video;

sensorCapabilityBaseAttribu | There are sensorCapabilityBaseAttributes inherited
tes from the SensorCapabilityBaseType at the top level of the
ArrayCameraSensorCapabilityType as well as at each
individual capability description of number of camera. In this
capability description, the attributes defined in the
sensorCapabilityBaseAttributes of the top level are
disabled and not used except the id and sensorIdRef
attributes.

6.42.5 Examples

ThlS ex b iwla chovare tlhn dacerintion Af o0 Sy oo nra capmcnr ool ath tha £fa11-

o camantios
IIPTC—oTIov S it Ot otriptaoT OTair artay caitcra SCIisUT \—uyuuxll\.j WHAtR e 1to11oW TIrg - StTarrcrco.

The sensor capability has an ID of “ACSCT001”. The array camera has four sub-cameras, each of which
has an access point to retrieve raw content from the camera.

<cidl:SensorDeviceCapability
xsi:type="scdv:ArrayCameraSensorCapabilityType" id="ACSCTO001">
<scdv:NumberOfCameraCapability maxValue="4" minValue="0"/>
<scdv:CameraCapability id="CC000">
<scdv:AccessPoint>http://vpv.keti.re.kr/C000</scdv:AccessPoint>
</scdv:CameraCapability>
<scdv:CameraCapability id="CCO001">
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<scdv:AccessPoint>http://vpv.keti.re.kr/C001</scdv:AccessPoint>
</scdv:CameraCapability>

<scdv:CameraCapability id="CC002">
<scdv:AccessPoint>http://vpv.keti.re.kr/C002</scdv:AccessPoint>
</scdv:CameraCapability>

<scdv:CameraCapability id="CCO003">
<scdv:AccessPoint>http://vpv.keti.re.kr/C003</scdv:AccessPoint>
</scdv:CameraCapability>

</cidl:SensoryDeviceCapabilityList>

4.43 E-Nose sensor capability type

4.43.1 General

This subclause specifies syntax and semantics of capabilities for E-Nose. E-Nose.kécognizing a scent is
dggregation of sensors for sensing temperature, humidity, and chemical components. In particular, the
number of sensors making up the sensor array for E-Nose depends” on manufactyirer. E-
NoseCapabilityType primarily describes capabilities related to operation,of E-Nose. EnoseSensorType
df EnoseSensorCapabilityType describes capabilities of individual E-nose sensor sensing pfrticular
chemical components.

§.43.2 XML representation syntax

Vo= hHHEAE AR A R R S >
!-- E-nose sensor capability type -2
D= HHHHAE AR A R S S S >
complexType name="EnoseSensorCapapilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
<sequence>

<element name="EnoseSensors" type="scdv:EnoseSensorType'
inOccurs="0" maxOccurs="unbounded" />

<element name="recognitionScents"
flype="mpeg7:termRefer&nceType" minOccurs="0" maxOccurs="unbounded" />
</sequencef
<attribute) name="measurementUnit" type="mpegvct:unitType"
yYse="optional" />
<attrlbute name="tempUnit" type="mpegvct:unitType"
Use="optional®/>
<attribute name="warmupTime" type="nonNegativelnteger"
Use="optidnal"/>
<attribute name="recognitionTime" type="nonNegativelnteger'|
Ysez"optional" />
<attribute name="numOfRecognitionScents"

=

Cype="ronNegativetnrteger—uose="optiomr=at"

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

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

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

<attribute name="numOfEnoseSensors" type="nonNegativelnteger"
use="optional"/>
</extension>

</complexContent>
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</complexType>

<complexType name="EnoseSensorType">
<complexContent>

<extension base="cidl:SensorCapabilityBaseType">
<attribute name="EnoseSensorTechnology"
type="mpeg7:termReferenceType" use="optional"/>
<attribute name="TargetGas" type="mpeg7:termReferenceType"

use="optional"/>

</extension>
</domplexContent>
</comglexType>

6.43.3 Binary representation syntax

EnoseSensorCapabilityType { Number of bits Mnemonic
EnoseSensorsFlag 1 bslbf
measurementUnitFlag 1 bslbf
tempUnitFlag 1 bslbf
warmpupTimeFlag 1 bslbf
recoghitionTimeFlag 1 bslbf
numQfRecognitionScentsFlag 1 bslbf
maxOperatingTempFlag 1 bslbf
minOperatingTempFlag 1 bslbf
maxOperatingHumidFlag 1 bslbf
recoghitionScentsFlag 1 bslbf
numOfEnoseSensorsFlag 1 bslbf
SensofCapability, SensorCapabilityBaseType
if(EngseSensorsFlag) {

LoopEnoseSensors 8 bslbf
for(k=0; k<LoopEnoseSensors; k++) {
EnoseSensors[K] EnoseSensorType
}
}
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EnoseSensorCapability Type {

Number of bits

Mnemonic

if(measurementUnitFlag) {

measurementUnit 8 bslbf
}
if(tempUnitFlag) {

tempUnit 8 bslbf
}
if(warmupTimeFlag) {

warmupTime 12 uimsbf
}
if(recognitionTimeFlag) {

recognitionTime 12 uimsbf
}
if(numOfRecognitionScentsFlag) {

numOfRecognitionScents 8 uimsbf
}
if(maxOperatingTempFlag)«{

maxOperatingTemp 6 uimsbf
}
if(minOperatingTempFlag) {

minOperatingTemp 6 uimsbf
)
if(maxOperatingHumidFlag) {

maxOperatingHumid 7 uimsbf
}
if(recognitionScentsFlag) {

LooprecognitionScents 8 uimsbf
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EnoseSensorCapabilityType { Number of bits Mnemonic
for(k=0; k<LooprecognitionScents; k++) {
recognitionScents[K] 9 bslbf
}
}
if(numOfEnoseSensorsFlag){
nuhOfEnoseSensors 8 uimsbf
}
}
EnoseSensorType{
EnoseSensorTechnologyFlag 1 bslbf
TargefGasFlag 1 bslbf
SensofCapability SensorCapabilityBaseType
if(EngseSensorTechnologyFlag){
EndseSensorTechnology 4 uimsbf
}
if(TargetGasFlag){
TargetGas 16 uimsbf
}
}
6.43.4 Semmanties

Semantics of the EnoseSensorCapabilityType.
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Name

Definition

EnoseSensorCapabilityType

Tool for describing E-Nose capability.

EnoseSensorsFlag

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 attr
shall not be used.

ibute

nMeasurementUnitFlag

This field, which is only present in the binary representg
signals the presence of the activation attributesA value
means the attribute shall be used and “0” meaits the attr
shall not be used.

tion,
)f Ml"
ibute

fempUnitFlag

This field, which is only present inthe’binary representg
signals the presence of the activation attribute. A value
means the attribute shall be used and “0” means the attr
shall not be used.

tion,
)f Ml"
ibute

WwarmupTimeFlag

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

tion,
)f Ml"
ibute

HecognitionTimeFlag

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

tion,
)f Ml"
ibute

rumOfRecognitionScentsFlag

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

tion,
)f Ml"
ibute

naxOperatingTempFlag

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

tion,
)f Ml"
ibute

TMoperatingTempr 1ag

I'nis 1ield, which'1s only present in the binary represent

tion,

signals the presence of the activation attribute. A value of “1”

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

ibute

maxOperatingHumidFlag

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

recognitionScentsFlag

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.

numOfEnoseSensorsFlag

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.

EnoseYensors

Tool for describing a capability of individual sensors in E-Nose
contained in the description.

measuyementUnit

Specifies the unit of measurement of E-hose as a reference to a
classification scheme term providedbyUnitTypeCS defined
in ISO/IEC 23005-6: —, A.2.1, if any~Unit other than the default
unit of ppm is used. The reference to the classification scheme

shall be done using the mpeg¥: termReferenceType defined
in ISO/IEC 15938-5:2003;7.6.

tempUnlit

Specifies the unit ofithe description of maxOperatingTemp and
minOperatingTemp as a reference to a classification scheme
term provided by UnitTypeCS defined in ISO/IEC 23005-6: —,
A.2.1, if anyunit other than the default unit of Celsius is used.
The reference to the classification scheme shall be done using
thempeg7:termReferenceType defined in ISO/IEC 15938-
5:2003, 7.6.

warmugTime

Describes the warming-up time in term of SEC that have to be
performed after power switch-on of E-Nose.

recognitionTime

Describes the recognition time in term of SEC that is needed to
recognize scents (or odors).

numOfRecognibionScents

Describes the number of recognizable scents that can be
recognized through E-Nose.

recognitionScents

Describes the list of scents that E-Nose can recognize. 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
ScentCS defined in ISO/IEC 23005-6: —, A.2.4.

maxOperatingTemp

Describes the maximum temperature for the stable performance
of E-Nose in term of Celsius.
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Name

Definition

minOperatingTemp

Describes the minimum temperature for the stable performance
of E-Nose in term of Celsius.

maxOperatingHumid

Describes the maximum humidity for the stable performance of
E-Nose in term of relative humidity %.

rTumOfEnoseSensors

Describes the number of sensors which make up thesén|
array for E-Nose.

sor

Semantics of the EnoseSensorType.

Name

Definition

HnoseSensorType

Tool for describing a capability of individual sensof
Nose.

s in E-

HnoseSensorTechnologyFlag

This field, which is enly present in the binary

representation,signals the presence of the activati
attribute. A value of “1” means the attribute shall b
and “0” means the attribute shall not be used.

n
e used

TargetGasFlag

This field, which is only present in the binary

representation, signals the presence of the activati
attribute. A value of “1” means the attribute shall b
and “0” means the attribute shall not be used.

n
e used

HnoseSensorTechnology

Describes the technology of E-Nose sensor. Tool for
describing the technology of E-Nose sensor as a ref
to a classification scheme term provided by
EnoseSensorTechnologyCs defined in ISO/IE(
6: —, A.2.12.13. The details of the structure and usé
classification scheme and termReferencetype

description is defined in ISO/IEC 15938-5:2003, 7.6

grence

23005-
e of

TargetGas

Describes the target gas of E-Nose sensor which is
component of sensor array in E-Nose device. Tool fi
describing the target gas type as a reference to a
classification scheme term provided by GasTypeC
defined in ISO/IEC 23005-6: —, A.2.12.8. The detai

pr

S
Is of the

STrUCTUTe and USE of classification schneme and
termReferenceType description is defined in
ISO/IEC 15938-5:2003, 7.6.

6.43.5 Examples

This example shows the description of an E-nose sensing capability with the following semantics. The E-
nose has an ID of “Enose_01" and is comprised of two sensors. One is a VOC sensor of MOS type and has
a measuring range from 10 to 5000 ppm. The other is an ethanol sensor of MOS type and has a
measuring range from 1 to 1 000 ppm. The warm-up and recognition time of this device are 600 and
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30 seconds. The allowable temperature range is 5 °C ~60 °C. The allowable humidity range is below
70 %. And, this E-nose system can recognize three odors (e.g., apple, rose and orange).

<cidl:SensorDeviceCapability xsi:type="scdv:EnoseSensorCapabilityType"
id="Enose 01" measurementUnit="ppm" tempUnit="celsius" warmupTime="600"
recognitionTime="30" numOfRecognitionScents="3" maxOperatingTemp="60"
minOperatingTemp="5" maxOperatingHumid="70" numOfEnoseSensors="2">
<scdv:EnoseSensors EnoseSensorTechnology="urn:mpeg:mpeg-v:01-CI-
EnoseSersorfechrotogytS—NSHMES —semrsor™ Targettas="urrmrmpeyTmpey 0—C*
GasCS-NS:VOC" maxValue="5000.0" minValue="10.0" unit="ppm"/>
<sddv:EnoseSensors EnoseSensorTechnology="urn:mpeg:mpeg-v:QLl5CI|-
Enose3JensorTechnologyCS-NS:MOS sensor" TargetGas="urn:mpeqg:mpeg-vs01-CIF

GasCS-NS:ethanol" maxValue="1000.0" minValue="1.0" unit="ppm"/>
<sddv:recognitionScents>urn:mpeg:mpeg-v:01-SI-ScentCS-

NS:apgle</scdv:recognitionScents>
<sddv:recognitionScents>urn:mpeg:mpeg-v:01-SI-ScentCS-

NS:roge</scdv:recognitionScents>
<sddv:recognitionScents>urn:mpeg:mpeg-v:01-SI-ScentCSsx

NS:orange</scdv:recognitionScents>

</cidll: SensorDeviceCapability>

6.44 Mitrophone sensor capability type

6.44.1 General
This subclause specifies syntax and semantics of capabilityndescription for a microphone sensor.

6.44.2 Syntax

<compllexType name="MicrophoneSensorCapabilityType">
<complexContent>
<extension base="cidl:SensorCapabilityBaseType">
sequence>
<element name="micexphoneType” type="scdv:mcrophonelListType"
minOcdurs="0"/>
<element name=""transcuderArrayType"
type="|scdv:transducénArrayListType" minOccurs="0"/>
<element namer="probtType" type="scdv:probelListType" minOccurs="0"/>
<element mame="polarPatternType" type="scdv:polarPatternListType"
minOcdurs="0" />
<element name="frequencyRange" type="scdv:frequencyRangeType"
minOcdurs="0"/>
<g'llement name="responseType" type="scdv:frequencyRangeType"
minOcdurs="0"
<element name="pickSensitivity" type="float" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

<simpleType name="microphoneListType">
<restriction base="string">
<enumeration value="condenser"/>
<enumeration value="dynamic"/>

208 © ISO/IEC 2018 - All rights reserved



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

<enumeration value="ribbon"/>
<enumeration value="carbon"/>
<enumeration value="piezoelectric"/>
<enumeration value="fiber optic"/>
<enumeration value="laser"/>
<enumeration value="liquied"/>
<enumeration value="MEMS"/>
</restriction>
</simpleType>

simpleType name="transducerArrayListType">
<restriction base="string">
<enumeration value="single array"/>
<enumeration value="linear array"/>
<enumeration value="curvilinear"/>
<enumeration value="phased"/>
<enumeration value="annular"/>
<enumeration value="matrix array"/>
<enumeration value="MEMS"/>
</restriction>
/simpleType>

simpleType name="probelListType">
<restriction base="string">
<enumeration value="linear"/>
<enumeration value="sector"/>
<enumeration value="convex"/>
<enumeration value="carbon"W/>
<enumeration value="trapezoid"/>
</restriction>
/simpleType>

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

<enumeratiioh value="subcardioid"/>
<enumerafion value="cardioid"/>
<enumetation value="hypercardioid"/>
<enimeration value="supercardioid"/>
<enumeration value="shotgun"/>

<enumeration(walue="omnidirectional"/>
<enumeration)value="bi-directional"/>

</res¥riction>
/sifipleType>
=1 a1 T . Py xa. | = ol B D) OOF Mz "
eSmprexType—aam £recreneyRange TP
<sequence>

<element name="minFrequency" type="float"/>
<element name="maxFrequency" type="float"/>

</sequence>
</complexType>
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6.44.3 Binary reprentation syntax

MicrophoneSensorCapabilityType{ Number of Mnemonic
bits

microphoneTypeFlag 1 bslbf
transducerArrayFlag 1 bslbf
probeTypeFlag 1 bslbf
polarPatternTypeFlag 1 bslbf
frequ¢ncyRangeFlag 1 bslbf
frequé¢ncyResponseTypeFlag 1 bslbf
sensitjivityFlag 1 bslbf
SensofCapabilityBase SensorCapabilityBaseType
if (mi¢grophoneTypeFlag == 1){

mifrophoneType microphoneListType
}
if (trapsducerArrayFlag == 1){

transducerArrayType trnasducerArrayListType
}
if (prgbeTypeFlag == 1){

probeType 4 probeListType
}
if (polarPatternTypeFlag == 1){

polarPattern 4 polarPatternListType
}
if (frequencyRangeFlag == 1){

frequencyRange frequencyRangeType

}

if (responseTypeFlag == 1){

210
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MicrophoneSensorCapabilityType{ Number of Mnemonic
bits

responseFrequency frequencyRangeType

}

if (sensitivityFlag == 1){

pickSensitivity 32 fsbf
}
microphoneListType {
microphoneType 4 bslbf
}

transducerArrayListType {

transducerArrayType 4 blsbf
}

fdrobeListType {
probeType 4 blsbf
}

polarPatternkistyType {

polarPattern 4 blsbf
}
frequencyRangeType {
minFrequency 32 uimsbf
maxFrequency 32 uimsbf
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MicrophoneSensorCapabilityType{ Number of Mnemonic
bits
}
6.44.4 Semantics

Semantics of the MicrophoneSensorCapabilityType.

Name

Definition

microp

honeType

Defines type of microphone

0000 Reserved

0001 Condenser

0010 Dynamic

0011 Ribbon

0100 Carbon

0101 Piezoelectric

0110 Fiber Optic

0111 Laser

1000 Liquid
1001 MEMS

1010-1¥11 Reserved

transd

ucerArrayType

Defines array types of transducer probes

0000 Reserved

0001 single array

0010 linear array

0011 curvilinear

0100 phased

0101 annular

0110 matrix array

0111-1111 Reserved
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Name Definition

probeType Defines probing type of transducer
0000 Reserved
0001 linear probe

0010 sector probe

0011 convex probe
0100 trapezoid probe

0101-1111 Reserved

gdolarPattern Defines polar pattern of transducer

0000 Reserved

0001 Omnidirectional

0010 Bi-directional (or’ Figure of 8)
0011 Subcardioid

0100 Cardioid

0101 Hypergardioid

0110 Supercardioid

0113~Shotgun

1000-1111 Reserved

flrequencyRange Pickup frequency range in Hz

fesponseTypeFlag ‘0" if Flat frequency response

‘1’ if Tailored frequency response

fesponselrequency Pick response frequency range for tailored frequency respgnse
microphone

ninFregeuncy Minimum frequency in Hz

maxFrequency Maximum frequency in Hz

pickSensitivity Pick sensitivity of transducer in mV/Pa

6.44.5 Examples

This example shows the description of a microphone capability with the following semantics. The
microphone has an ID of “MCID_001". It is a condenser microphone with cardioid pattern of which the
frequency picks up range is 20 HZ to 20 kHz tailored between 20 HZ to 8 kHz.
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<cidl:SensorDeviceCapability xsi:type="scdv:microphoneCapabilityType"
id="MCID 001">
<microphoneType>"condenser"</microphoneType>
<polarPatternType>"cardioid"</polarPatternType>
<scdv:frequencyRange>
<scdv:minFrequency>20</scdv:minFrequency>
<scdv:maxFrequency>20000</scdv:maxFrequency>
</scdv:frequencyRange>
<scdv:responseType>
<scdv:minFrequency>20</scdv:minFrequency >
<scdv:maxFrequency >8000</scdv:maxFrequency >
</dcdv:responseType>
</cidll: SensorDeviceCapability>

7 Usdr’s sensory preference vocabulary

7.1 Geperal

This Clduse describes syntax and semantics of the user’s sensory preference vocabulary which
comprises the following effects:

— light, coloured light, flash;
— heating, cooling;

— wing;
— vibration;
— scernt;
— fog;
— sprdyer;

— coldur correction;
— tact]le;

— Kkindsthetic;

— rigid body motion;

— bubble;

— 3D printing;

— 3D printing colour reproduction;
— arrayed light;

— sound diplay.
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NOTE SEPV has been designed in an extensible way and additional user preferences on sensory effects can be
added easily.

7.2 Schema wrapper conventions

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

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
mlns:mpeg7="urn:mpeg:mpeg’:schema:2004" xmlns:mpegvct="urn:mpeg:mpgg-
:2018:01-CT-NS" xmlns:cidl="urn:mpeg:mpeg-v:2018:01-CIDL-NS"
mlns:sepv="urn:mpeg:mpeg-v:2018:01-SEPV-NS"
argetNamespace="urn:mpeg:mpeg-v:2018:01-SEPV-NS"
lementFormDefault="qualified" attributeFormDefault="unqualiPied"
ersion="ISO/IEC 23005-2" id="MPEG-V-SEPV.xsd">

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

<import namespace="urn:mpeg:mpeg-v:2018:01-CIDL-NS"
chemalocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/
PEG-V_schema files/CIDL.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2018:0Fr-CT-NS"
chemalocation=“http://standards.iso.org/ibtt/f/PubliclyAvailableStandards/
PEG-V_schema files/MPEG-V-CT.xsd"/>

Pl () Ml o T < I

[))

=

[@))

=z

M
Addition;lly, the f?)llowing line should be appended-to the resulting schema document in prder to
dbtain a well-formed XML document.

/schema>

1.3 Light preference type

1.3.1 General

This subclause specifies syntax and semantics of user’s preferences towards light or coloufed light
gffects.

1.3.2 XML représentation syntax

complexType name="LightPrefType">

<compdexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<sequence>
celement name="1InfaxzcorableColoxr" fypo:"mpogwhf'hn1mvmyp "
minOccurs="0" maxOccurs="unbounded" />
</sequence>

<attribute name="maxIntensity" type="float" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
</extension>
</complexContent>
</complexType>
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7.3.3 Binary representation syntax

LightPrefType { Number of bits Mnemonic
UnfavorableColorFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBaseType

if(UnfavorableColorFlag){

LoopUnfavorableColor vluimsbf5

for[k=0;k< LoopUnfavorableColor;k++){

UnfavorableColor[K] ColorType

}

}

if(max|ntensityFlag){

maxIptensity 32 fsbf
}
if(unitFlag){

Unit 8 bslbf
}

}

7.3.4 Semantics

Semantifs of thel,2ghtPrefType type.

Name Definition

LightPrefType Tool for describing a user preference on light effect.

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

maxIntensityFlag [This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute shall be
used and “0” means the attribute shall not be used.
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Name Definition
unitFlag This field, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute shall be
used and “0” means the attribute shall not be used.
maxIntensity Describes the maximum desirable intensity of the light effect in terms of

illumination with respect to [10-5 lux, 130 klux].

ynit Specifies the unit of the maxIntensity value as a reference to a
classification scheme term provided by UnitTypeCS defined in

semantics of the maxIntensity is used. The reference to,theclassifi

ISO/IEC 15938-5:2003, 7.6.

ISO/IEC 23005-6: —, A.2.1, if a unit other than the default unit §pecifigd in the

ration

scheme shall be done using the mpeg7:termReferenceType defirled in

UnfavorableColor [Describes the list of user’s detestable colours either/as a reference to a

the classification scheme shall be done using the

would describe the colour Aliceblue.

mpeg7:termReferenceType defined)in I[SO/IEC 15938-5:2003, 7.4.

EXAMPLE urn:mpeg:mpeg-v301-SI-ColorCS-NS:alice blye

classification scheme term or as RGB value. A €S.that may be used for this
purpose is the ColorCS defined in ISO/IEC 23005-6: —, A.2.2. The reference to

.3.5 Examples

—

his example shows the description of a user;preference on light effect with the following se
he light effect is desired with the maximum intensity of 300 lux. A colour, which is refused by
“dlice_blue” from the classification scheme’described in ISO/IEC 23005-6: —, A.2.2.

—

mantics.
F user, is

cidl:USPreference xsi:type="sepv:LightPrefType" activate="true"

ynit="urn:mpeg:mpeg-ve0l-CI-UnitTypeCS-NS:lux" maxIntensity="300">
<sepv:UnfavorableColor>
urn:mpeg:mpeg-v:;01-SI-ColorCS-NS:alice blue
</sepv:UnfavonableColor>

/cidl:USPrefe¥@&nce>

4 Flash preference type

4.1 General

This‘subclause specifies syntax and semantics of user’s preferences towards flash effects.

7.4.2 XML representation syntax

<complexType name="FlashPrefType">
<complexContent>
<extension base="sepv:LightPrefType">
<attribute name="maxFrequency" type="float" use="optional"/
<attribute name="freqUnit" type="mpegvct:unitType"
use="optional"/>
</extension>
</complexContent>

>
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|| </complexType>

7.4.3 Binary representation syntax

FlashPrefType { Number of bits Mnemonic
maxFrequencyFlag 1 bslbf
freqUnitFlag 1 bslbf
LightPref LightPrefType

if(maxfrequencyFlag){

maxHrequency 32 fsbf
}
if(freqUnitFlag){

freqUnit 8 bslbf
}

}

7.4.4 Semantics

Semantifs of the FlashPrefType type.

Name Definition

FlashHrefType Tool for describing a user preference on flash effect. It is extended from the
light types

maxFrelquencyFlag |Thisfield, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute shall
béused and “0” means the attribute shall not be used.

freqUnitFlag 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.

maxFrgduency Describes the maximum allowed number of flickering in times per second.

EXAMPLE The value 10 means it will flicker 10 times for each second.

freqUnit Specifies the unit of the maxFrequency 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
the semantics of the maxFrequency is used. The reference to the
classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.

218 © ISO/IEC 2018 - All rights reserved



https://standardsiso.com/api/?name=bd07137cba5ccf595be31bd7fc0d9eba

ISO/IEC 23005-2:2018(E)

7.4.5 Examples

This example shows the description of a user preference on flash effect with the following semantics.
The flash is desired with the maximum frequency of 50 times per second.

<cidl:USPreference xsi:type="sepv:FlashPrefType" activate="true"
maxFrequency="50" unit="urn:mpeqg:mpeg-v:01-CI-UnitTypeCS-NS:Hz"/>

7.5 Heating preference type

e

1.5.1 General

This subclause specifies syntax and semantics of user’s preferences towards temperature€ (i.e., fheating)
gffects.

1.5.2 XML representation syntax

complexType name="HeatingPrefType">
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="minIntensity" type='linteger" use="optionall"/>
<attribute name="maxIntensity" typéz"integer" use="optionall"/>
<attribute name="unit" type="mpegwct:unitType" use="optiongl"/>
</extension>
</complexContent>
/complexType>

71.5.3 Binary representation syntax

HeatingPrefType { Number of bits Mnemonic
minIntensityFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBaseType
if(minIntensityklag){
minIntensity 8 uimsbf
}
iffmaxIntensityFlag){
maxIntensity 16 uimsbf
}
if(unitFlag){
unit 8 bslbf
}
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HeatingPrefType { Number of bits Mnemonic

}

7.5.4 Semantics

Semantics of the HeatingPrefType type.

Name Definition

HeatinlgPrefType Tool for describing a user preference on heating effect.

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

B

maxIntlensityFlag |This field, which is only present in the binary representatien, 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:

14

unitFllag This field, which is only present in the binary r€presentation, signals the
presence of the activation attribute. A value'6f “1” means the attribute shall b¢
used and “0” means the attribute shall not'be used.

14

maxIntlensity Describes the highest desirable temperature of the heating effect with respect
to the Celsius scale (or Fahrenheit):

minIntensity Describes the lowest desirable temperature of the heating effect with respect
to the Celsius scale (or Fahrenheit).

unit Specifies the unit ofthe maxIntensityandminIntensity valueasa
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.

7.5.5 HExamples

This example shows a‘description of a user preference on heating effect with the following semantics.
The identifier for this.preference description is “heater001”. The heating is desired with the maximut
intensity of upto50°C, and minimum intensity of 20 °C. When the given command on the heating effeq
is not within the.range of preference or capability, it should be properly scaled.

(i

<Cidl-TTQDvaFav‘aﬁﬂg ol stvuna—""conrntz-Hoot+t 1 naDrofTyuyna™ 1 "hoot+o+»007"
JSoorEeeEe Sy sSSP e e R g ety 3 e + =+
maxIntensity="50" minIntensity="20" adaptationMode="scalable"

activate="true"/>

7.6 Cooling preference type

7.6.1 General

This subclause specifies syntax and semantics of user’s preferences towards temperature (i.e., cooling)
effects.
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7.6.2 XML representation syntax

<complexType name="CoolingPrefType">
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="minIntensity" type="integer" use="optional"/>
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
</extension>
</complexContent>
/complexType>

.6.3 Binary representation syntax

(oolingPrefType { Number of bits Mnemonic
minIntensityFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBasgType

if(minIntensityFlag){

minlntensity 16 simsbf
}
if(maxIntensityFlag){

maxIntensity 16 simsbf
}
if(unitFlag){

unit 8 bslbf
}

.6.4 Semantics

Semantics of the CoolingPrefType type.

Name Definition

CoolingPrefType Tool for describing a user preference on cooling effect.

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
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Name Definition
used and “0” means the attribute shall not be used.
maxIntensityFlag [This field, which is only present in the binary representation, signals the

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

unitFlag

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

B

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

maxIntensity Describes the lowest desirable temperature of the cooling effect with respect
to the Celsius scale (or Fahrenheit).

minIntlensity Describes the highest desirable temperature of the cooling éffect with respect
to the Celsius scale (or Fahrenheit).

unit Specifies the unit of the maxIntensityandminIfitensity value asa

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:termReferenteType defined in ISO/IEC 15938
5:2003, 7.6.

7.6.5 HExamples

This example shows a description of a user preference on cooling effect with the following semantics.
The identifier for this preference description is “cooling001”. The cooling is desired with the maximurn
intensity of upto 10 °C, and minimum intensity of 30 °C. When the given command on the cooling effeq
is not within the range of preference or capability; it should be properly scaled.

(i

<cidl:USPreference xsi:type="sepv:CoolingPrefType" id="coolingQO01"
maxIntensity="10" minIntensity="30" adaptationMode="scalable"

activate="true"/>

7.7 Wind preference type

7.7.1 QGeneral

This subclause specifies syntax and semantics of user’s preferences towards wind effects.

7.7.2 XML representation syntax

e LANE] "
<Complov‘T‘ypa name=""11 ﬁr‘l'D‘\/‘a'F'T‘ypo

<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>

</extension>

</complexContent>

</complexType>

222
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WindPrefType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBaseType
if(maxIntensityFlag){
maxIntensity 16 simsbf
}
if(unitFlag){
unit 8 bslbf
}
}
1.7.4 Semantics
Semantics of the WindPrefType type.
Name Definition
WindPrefType Tool for describing a user preference on a wind effect.
naxIntensityFlag [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.
ynitFlag 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.

rMaxIntensity

Describes the maximum desirable intensity of the wind effect in terms|of

strength with respect to the Beaufort scale.

Qpnr‘iﬁ'pc the unitofthemaxIntensi £y value as a reference toa

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 the
semantics of the maxIntensity is used. The reference to the classification
scheme shall be done using the mpeg7:termReferenceType defined in

ISO/IEC 15938-5:2003, 7.6.

7.7.5 Examples

This example shows a description of a user preference on wind effect with the following semantics. The
identifier for this preference description is “wind01”. The wind is desired with the maximum intensity
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of upto 4 Beaufort. When the given command on the wind effect is not within the range of preference or
capability, it should be clipped.

<cidl:USPreference xsi:type="sepv:WindPrefType" id="wind01l"
maxIntensity="4" activate="true" adaptationMode="strict"/>

7.8 Vibration preference type

7.8.1 General

This subclause specifies syntax and semantics of user’s preferences towards vibration effects.

7.8.2 XML representation syntax

<compllexType name="VibrationPrefType">
<cdmplexContent>
<extension base="cidl:UserSensoryPreferenceBaseType’>
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="unit" type="mpegvct:unitType'". use="optional"/>
</extension>
</domplexContent>
</comglexType>

7.8.3 Binary representation syntax

VibratiopPrefType { Number;of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFldg 1 bslbf
UserSgnsoryPreferenceBase UserSensoryPreferenceBaseType

if(max|ntensityFlag){

maxIptensity 16 simsbf
}
if(unitFlag){

unit 8 bslbf
}

7.8.4 Semantics

Semantics of the VibrationPrefType type.
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Name Definition

VibrationPrefType |Tool for describing a user preference on vibration effect.

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

shall be

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.

naxIntensity Describes the maximum desirable intensity of the vibration effect.in te
strength with respect to Hertz.

rms of

ynit Specifies the unit of the maxIntensity value as a referenee to a
classification scheme term provided by UnitTypeCScdefined in

ISO/IEC 23005-6: —, A.2.1, if a unit other than the default unit specifie
semantics of the maxIntensity is used. The reference to the classif]
scheme shall be done using the mpeg7:termReferenceType defin
ISO/IEC 15938-5:2003, 7.6.

d in the
cation
ed in

7.8.5 Examples

his example shows a description of a user preference onvibration effect with the following se
he identifier for this preference description is “vibe02”.*The vibration is desired with the m
tensity of upto 600 Hz. When the given command‘gn' the vibration effect is not within the
reference or capability, it should be properly scaled with the maximum of 600 Hz, if the m
htensity defined in the device capability is greaterthan 600.

— = 3,3

mantics.
aximum
range of
aximum

cidl:USPreference xsi:type="sepv:VibrationPrefType" id="vibeO2"
maxIntensity="600" activate="true" adaptationMode="scalable"/>

.9 Scent preference type

1.9.1 General

—

his subclause specifies syntax and semantics of user’s preferences towards scent effects.

1.9.2 XML representation syntax

complexType name="ScentPrefType">
<corniplexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<sequence>

<element name="HedonicScent" type="mpeg7:termReferenceT}

pe"

minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute name="maxIntensity" type="integer" use="optional
<attribute name="unit" type="mpegvct:unitType" use="optiona
</extension>
</complexContent>
</complexType>

"/>
l"/>
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7.9.3 Binary representation syntax

ScentPrefType { Number of bits Mnemonic

HedonicScentFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSgnsoryPreferenceBase UserSensoryPreferenceBaseTypie
if(HedpnicScentFlag){

LoopHedonicScent vluimsbf5

for[k=0;k< LoopHedonicScent;k++){
HedonicScent[K] 9 blsbf

}

}
if(max|ntensityFlag){

maxIptensity 16 simsbf
}
if(unitFlag){

unit 8 bslbf
}

}

7.9.4 Semantics

Semantifs of the'SgentPrefType type.

Name Definition

ScentPrefType Tool for describing a user preference on scent effect.

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

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

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

LoopHedonicScent |This field, which is only present in the binary representation, specifies the
number of HedonicScent contained in the description.

Hedonicscent Describes the [ist of user’s pleasant or unpleasant scent. A CS that may]be used
for this purpose is the ScentCS defined in ISO/IEC 23005-6: —, A:2'4| The

reference to the classification scheme shall be done using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5¢2003, 7.6.

nfaxIntensity Describes the maximum desirable intensity of the scentleffect in termg of
millilitre /hour.
ynit Specifies the unit of the maxIntensity valueas.a reference to a

classification scheme term provided by UnitTiypeCS defined in
ISO/IEC 23005-6: —, A.2.1, if a unit other'than the default unit specifidd in the
semantics of the maxIntensity is used. The reference to the classiffjcation
scheme shall be done using the mpeg7:termReferenceType defirled in
ISO/IEC 15938-5:2003, 7.6.

.9.5 Examples

his example shows a description of a user preference on scent effect with the following semantics. The
Hentifier for this preference description is:scent001”. The scent effect is desired with the maximum
htensity of upto 4 millilitre/hour. When the given command on the scent effect is not within the range
f preference or capability, it should be-properly scaled with the maximum of 4 millilitre/hotir, if the
haximum intensity defined in the dévice capability is greater than 4. Also, it specifies that the|scent of
pse as defined in ScentCS of ISO/IEC 23005-6 is not desired.

Tl = Bl =t |

cidl:USPreference &3i:type="sepv:ScentPrefType" id="scent001"
mMaxIntensity="4" adaptationMode="scalable">
<sepv:HedonicScent>

urn:mpeg:mped=v:01-SI-ScentCS-NS:rose

</sepv:HedenicScent>

/cidl:USPreference>

7.10 Fogpreference type

7.10.1 General

This subclause specifies syntax and semantics of user’s preferences towards fog effects.

7.10.2 XML representation syntax

<complexType name="FogPrefType">
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="maxIntensity" type="integer" use="optional"/>
<attribute name="unit" type="mpegvct:unitType" use="optional"/>
</extension>
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</complexContent>

</complexType>

7.10.3 Binary representation syntax

FogPrefType { Number of bits Mnemonic
maxIntensityFlag 1 bslbf
unitFldg T bsIbT
UserSgnsoryPreferenceBase UserSensoryPreferenceBaseType
if(max|ntensityFlag){
maxIptensity 16 simsbf
}
if(unitFlag){
unit 8 bslbf
}
}
7.10.4 Semantics
Semantifs of the FogPrefType type.
Name Definition
FogPrgfType Tool for déscribing a preference on fog effect.
maxIntlensityFlag |Thisfield, which is only present in the binary representation, signals the
presence of the activation attribute. A value of “1” means the attribute shall bg
Used and “0” means the attribute shall not be used.
unitFllag 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 bg
used and “0” means the attribute shall not be used.
maxIntlensity Describes the maximum desirable intensity of the fog effect in terms of

millilitre /hour.

unit

Specifies the unit of the maxIntensity 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 the
semantics of the maxIntensity 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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7.10.5 Examples

This example shows a description of a user preference on fog effect with the following semantics. The
identifier for this preference description is “fogfog”. The fog effect is desired with the maximum
intensity of upto 5 millilitre/hour. When the given command on the fog effect is not within the range of
preference or capability, it should be properly scaled with the maximum of 5 millilitre/hour, if the
maximum intensity defined in the device capability is greater than 5.

<cidl:USPreference xsi:type="sepv:FogPrefType" id="fogfog"
mMaxIntensity="5"
ddaptationMode="scalable" />

7.11 Spraying preference type
7.11.1 General
This subclause specifies syntax and semantics of user’s preferences towards sprayer effects.

41.11.2 XML representation syntax

complexType name="SprayingPrefType">
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="sprayingType" <type="mpeg7:termReferenceTyde"/>
<attribute name="maxIntensity'™Jtype="integer" use="optionall"/>
<attribute name="unit" types"mpegvct:unitType" use="optiongl"/>
</extension>
</complexContent>
/complexType>

.11.3 Binary representation syntax

SprayingPrefType{ Number of bits Mnemonic
sprayingFlag 1 bslbf
maxIntensityFlag 1 bslbf
unitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBaseType
if(sprayingFlag){
spraying Sprayingtype
}
if(maxIntensityFlag){
maxIntensity 16 simsbf
}
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SprayingPrefType{ Number of bits Mnemonic
if(unitFlag){
unit 8 bslbf
}

}

7.11.4 Semantics

Semantifs of the SprayingPrefType type.

Name Definition

SprayilngPrefType Tool for describing a user preference on spraying efféet:

sprayingFlag 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 shalkhot’be used.

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

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

sprayijngType Describes the type of the sprayed material 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 thatimay be used for this purpose is the SprayingTypeCS defined in
ISO/TEE€23005-6: —, A.2.7.

maxIntensity DPescribes the maximum desirable intensity of the spraying effect in terms
of millilitre /hour.

unit Specifies the unit of the maxIntensity 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
the semantics of the maxIntensity is used. The reference to the

classification scheme siratt be dome using tie
mpeg7:termReferenceType defined in [SO/IEC 15938-5:2003, 7.6.

7.11.5 Examples

This example shows a description of a user preference on spraying effect with the following semantics.
The identifier for this preference description is “letspray”. The spraying effect is desired with the
maximum intensity of upto 4 millilitre/hour. When the given command on the spraying effect is not
within the range of preference or capability, it should be properly scaled with the maximum of
4 millilitre /hour, if the maximum intensity defined in the device capability is greater than 4. The desired
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material to be sprayed is purified water, as defined in the SprayingTypeCS defined in ISO/IEC 23005-6:
—,A2.7.

<cidl:USPreference xsi:type="sepv:SprayingPrefType" id="letspray"
maxIntensity="4" sprayingType="urn:mpeg:mpeg-v:01-SI-SprayingTypeCS-
NS:water"/>

7.12 Colour correction preference type

71.12.1 General

This subclause specifies syntax and semantics of user’s preferences towards colour correction effects.

1.12.2 XML representation syntax

complexType name="ColorCorrectionPrefType">
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaselype" />
</complexContent>
/complexType>

.12.3 Binary representation syntax

(lolorCorrectionPrefType { Number of bits Mnemonic

UserSensoryPreferenceBase UserSensoryPreferenceBasgType

1.12.4 Semantics

Semantics of the ColorCorrectienPreferenceType type.

Name Definition

JolorCorrectionPrefType Specifies whether the user prefers to use colour correctign
functionality of the device or not by using activate attgibute.
Any information given by other attributes is ignored.

.12.5 Exaniples

—

his example shows the description of a user preference on colour correction effect with the fpllowing
emantics. The colour collection effect is desired by user simply by activating it “true”.

(%)

<cidl:USPreference xsi:type="sepv:ColorCorrectionPrefType"
activate="true"/>

7.13 Tactile preference type

7.13.1 General

This subclause specifies syntax and semantics of user’s preferences towards tactile effects.
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7.13.2 XML representation syntax

<compl

exType name="TactilePrefType">

<complexContent>

<extension base="cidl:UserSensoryPreferenceBaseType">
<attribute name="maxTemperature" type="float" use="optional"/>
<attribute name="minTemperature" type="float" use="optional"/>
<attribute name="maxCurrent" type="float" use="optional"/>
<attribute name="maxVibration" type="float" use="optional"/>

<attribute name="tempUnit" type="mpegvct:unitType"
use="dptional" />
<attribute name="currentUnit" type="mpegvct:unitType"
use="optional" />
<attribute name="vibrationUnit" type="mpegvct:unitType"
use="optional"/>
</extension>
</domplexContent>
</compglexType>
7.13.3 Binary representation syntax
TactilePrefType { Number of bits Mnemonic
maxTemperatureFlag 1 bslbf
minTemperatureFlag 1 bslbf
maxQurrentFlag 1 bslbf
maxYibrationFlag 1 bslbf
tempUnitFlag 1 bslbf
curr¢ntUnitFlag 1 bslbf
vibrationUnitFlag 1 bslbf
UserfensoryPreferenceBase UserSensoryPreferenceBaseType
if(maxTemperatureFlag){
maxTemperature 32 fsbf
}
if(minTemperatureFlag){
minTemperature 32 fsbf
}
if(maxCurrentFlag){
maxCurrent 32 fsbf
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TactilePrefType { Number of bits Mnemonic
}
if(maxVibrationFlag){
maxVibration 32 fsbf
}
if(tempUnitFlag){
tempUnit 8 bslbf
}
if(currentUnitFlag){
currentUnit 8 bslbf:
}
if(vibrationUnitFlag){
vibrationUnit 8 bslbf
}
}
74-13.4 Semantics
Semantics of the TactilePrefType.
Name Definition
TactilePrefType Tool for describing a user preference on tactile effect.
naxTemperatuteFlag This field, which is only present in the binary representation, sighals the
presence of the activation attribute. A value of “1” means the attriibute
shall be used and “0” means the attribute shall not be used.
ninTemperatureFlag This field, which is only present in the binary representation, sighals the
presence of the activation attribute. A value of “1” means the attrjibute
shall be used and “Q” means the attribute shall not be used

maxCurrentFlag 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.

maxVibrationFlag 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

tempUnitFlag 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.

currentUnitFlag 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.

vibratlionUnitFlag 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.

maxTenperature Describes the maximum desirable temperature regarding how hot the
tactile effect may be achieved. (Celsius)

minTemperature Describes the minimum desirable temperature regarding how cold the
tactile effect may be achieved.(Celsius)

maxCurrent Describes the maximum desirable electrieieurrent. (mA)
maxVilhration Describes the maximum desirable vibration.(mm)
tempUnlit Specifies the unit of the intensity;'as a reference to a classification

scheme term provided by Uwi t TypeCS defined in ISO/IEC 23005-6:
—, A.2.1. If the unit is not'specified, the default unit is Celsius. The
reference to the classification scheme shall be done using the

mpeg7: termRefekrenceType defined in ISO/IEC 15938-5:2003, 7.6.

currerftUnit Specifies the unit of the intensity, as a reference to a classification
scheme termprovided by UnitTypeCS defined in ISO/IEC 23005-6:
—, A.2.1. Ifthe unit is not specified, the default unit is milli-ampere. The
reference to the classification scheme shall be done using the
mped’:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6.

vibragionUnit Specifies the unit of the intensity, 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.

7.13.5 Examples

An exan p]n ofthe TactilePre fType to indicate the prpfnrnnrn of tactile Sensory effect is given. Fdr

the case of thermal display maximum temperature is 45 degree Celsius and minimum temperature is
10 degree Celsius. Also maximum electric current less than 30 mA is preferred and maximum vibration
not exceeded 0.1 mm is preferred.

<cidl:USPreference xsi:type="sepv:TactilePrefType" maxTemperature="45"
minTemperature="10" maxCurrent="30" maxVibration="0.1"
tempUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:celsius"
currentUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:milliampere"
vibrationUnit="urn:mpeg:mpeg-v:01-CI-UnitTypeCS-NS:mm" />
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7.14 Kinesthetic preference type
7.14.1 General
This subclause specifies syntax and semantics of user’s preferences towards kinesthetic effects.

7.14.2 XML representation syntax

complexType name="KinestheticPrefType"
<complexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<sequence>
<element name="MaxForce" type="mpegvct:Float3DVecterTypq"
minOccurs="0"/>
<element name="MaxTorque" type="mpegvct:Float3DVectorTyge"
minOccurs="0"/>
</sequence>
<attribute name="forceUnit" type="mpegvct:unitType"
Uyse="optional"/>
<attribute name="torqueUnit" type="mpegvct:unitType"
Yse="optional" />
</extension>
</complexContent>
/complexType>

.14.3 Binary representation syntax

KinestheticPrefType { Number of bits Mnemonic
MaxForceFlag 1 bslbf
MaxTorqueFlag 1 bslbf
forceUnitFlag 1 bslbf
torqueUnitFlag 1 bslbf
UserSensoryPreferenceBase UserSensoryPreferenceBaseType
if(MaxForceFag){
MaxEorce Float3DVectorType
¥
if(MaxTorqueFlag){
MaxTorque Float3DVectorType
}
if(forceUnitFlag) {
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KinestheticPrefType { Number of bits Mnemonic

forceUnit 8 bslbf
}
if(torqueUnitFlag) {

torqueUnit 8 bslbf
}

}

Float3DVectorType {

X 32 fsbf
Y 32 fsbf
Z 32 fsbf

}

7.14.4 Semantics

Semantifs of the KinestheticPrefType.

Name Definition

KinestlheticPrefType Tool for deseribing a user preference on Kinesthetic effect
(forcefeedback effect).

MaxForceFlag Thisfield, 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.

MaxTorqueFlag This field, which is only present in the binary representation, signals thg
presence of the activation attribute. A value of “1” means the attribute
shall 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
Shattbe used and 0" means the attribute stratt mot be used.

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

MaxForce Describes the maximum desirable force for each direction of 3
dimensional axis (X, Y and Z). (N)

MaxTorque Describes the maximum desirable torque for each direction of 3
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Name Definition

dimensional axis (X, Y and Z). (Nmm)

forceUnit Specifies the unit of the intensity, as a reference to a classification
scheme term provided by UnitTypeCS defined in ISO/IEC 23005-6: —,
A.2.1. If the unit is not specified, the default unit is Newton (N). The

reference to the classification scheme shall be done using the
mpeg7:termReferenceTyne defined in IQ()I/IF(‘ 15938-5:200 3,7.6.

forqueUnit Specifies the unit of the intensity, as a reference to a classification
scheme term provided by UnitTypeCS defined in ISOAEG230Q5-6: —,
A.2.1. If the unit is not specified, the default unit is Newton millimetre
(Nmm). The reference to the classification scheme-shall be done lising
the mpeg7:termReferenceType defined inISO/IEC 15938-%:2003,
7.6.

.14.5 Examples

—

his example of the KinestheticPrefType indicates the preférence of kinesthetic sensory gffect. In
his example, a maximum force is considered with values of ferces on each axis (Fx =5.0 N, Fy=3.0 N,
z=3.5N).

1 ct

cidl:USPreference xsi:type="sepv:KinestheticPrefType"
florceUnit="urn:mpeg:mpeg-v:01-CI-UnifPypeCS-NS:Newton"
orquelUnit="urn:mpeqg:mpeg-v:01-CI-UnitTypeCS-NS:Nmm" >
<sepv:MaxForce>
<mpegvct:X>5.0</mpegvct : X¥>
<mpegvct:Y>3.0</mpegvckisy>
<mpegvct:Z>3.5</mpegyct:z2>
</sepv:MaxForce>
/cidl:USPreference>

—+

7.15 RigidBodyMotion preference type

7.15.1 General

This subclause specifies syntax and semantics of user’s preferences towards rigid body motion ¢ffects.

1.15.2 XML representation syntax

complexType name="RigidBodyMotionPrefType">
KcomplexContent>
<extension base="cidl:UserSensoryPreferenceBaseType">
<sequence maxOccurs="unbounded">
<element name="MotionPreference"
type="sepv:MotionPreferenceBaseType" />
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="MotionPreferenceBaseType" abstract="true">
<attribute name="unfavor" type="boolean" use="optional" default="0"/>
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</complexType>

<complexType name="MoveTowardPreferenceType">

<complexContent>

<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxMoveDistance" type="unsignedInt"

use="optional"/>
<attribute name="maxMoveSpeed" type="float" use="optional"/>
<attribute name="maxMoveAccel" type="float" use="optional"/>
<attribute name="distanceUnit" type="mpegvct:unitType"
use="9gptional"/>
<attribute name="speedUnit" type="mpegvct:unitType"
use="9gptional"/>
<attribute name="accelUnit" type="mpegvct:unitType"
use="gptional"/>
</extension>

</domplexContent>
</comglexType>

<compllexType name="InclinePreferenceType">
<cgmplexContent>
<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxRotationAngle" types"float" use="optional"/>
<attribute name="maxRotationSpeed" type="float" use="optional"/
<attribute name="maxRotationAccel"¢type="float" use="optional"/
<attribute name="angleUnit" type="mpegvct:unitType"
use="gptional"/>
<attribute name="speedUnit" type="mpegvct:unitType"
use="gptional"/>
<attribute name="accelUnit} type="mpegvct:unitType"
use="gptional"/>
</extension>
</domplexContent>
</comglexType>

<compllexType name="WavePreferenceType">
<cgmplexContent>
<extension basSe="sepv:MotionPreferenceBaseType">
<attribumte name="maxWaveDistance" type="float" use="optional"/>
<attribute name="maxWaveSpeed" type="float" use="optional"/>
<attnibute name="distanceUnit" type="mpegvct:unitType"
use="optionalt />
{attribute name="speedUnit" type="mpegvct:unitType"
use="gptional"/>

/ For o o
ECHRSTFoH

</complexContent>
</complexType>

<complexType name="CollidePreferenceType">
<complexContent>
<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxCollideSpeed" type="float" use="optional"/>
<attribute name="speedUnit" type="mpegvct:unitType"
use="optional"/>
</extension>
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</complexContent>
</complexType>

<complexType name="TurnPreferenceType">
<complexContent>
<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxTurnSpeed" type="float" use="optional"/
<attribute name="speedUnit" type="mpegvct:unitType"
use="optional" />

</extension>
</complexContent>
/complexType>

complexType name="ShakePreferenceType">
<complexContent>
<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxShakeDistance" type="float" use="option
<attribute name="maxShakeSpeed" type="float“¥ /use="optional'
<attribute name="distanceUnit" type="mpedvct:unitType"
Yse="optional"/>
<attribute name="speedUnit" type="mpegvct:unitType"
Yse="optional"/>
</extension>
</complexContent>
/complexType>

complexType name="SpinPreferenceType">
<complexContent>
<extension base="sepv:MotionPreferenceBaseType">
<attribute name="maxSpinSpeed" type="float" use="optional"
<attribute name="speedUnit" type="mpegvct:unitType"
Yse="optional" />
</extension>
</complexContent>
/complexType>

>

al"/>
/>

.15.3 Binary representation syntax

owl

igidBodyMotionPsefType { Number of bits Mnemonic

UserSensoeryPreferenceBase UserSensoryPreferenceB

aseType

LoopMotionPreference 4 uimsbf

fm‘(k:ﬂ;k< LoopMation Preference:k+ +){

MotionPreferenceType[K] 4 bslbf

MotionPreference[k] MotionPreferenceBaseType
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RigidBodyMotionPrefType {

Number of bits

Mnemonic

MotionPreferenceBaseType {

unfavorFlag 1 bslbf
if(unfavorFlag){
unfavor 1 bslbf
}
}
MoveTopwardPreferenceType {
maxMoveDistanceFlag 1 bslbf
maxMoveSpeedFlag 1 bslbf
maxMoveAccelFlag 1 bsibf
distanceUnitFlag 1 bslbf
speefdUnitFlag 1 bslbf
accelUnitFlag 1 bslbf
MotipnPreferenceBase MotionPreferenceBaseType
if(maxMoveDistanceFlag){
naxMoveDistance 8 uimsbf
if(maxMoveSpeedFlag){
maxMoveSpeed 32 fsbf
if(maxMoyeAccelFlag){
maxMoveAccel 32 fsbf
if(distanceUnitFlag){
distanceUnit 8 bslbf
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RigidBodyMotionPrefType { Number of bits Mnemonic
if(speedUnitFlag){
speedUnit 8 bslbf
}
if(accelUnitFlag){
accelUnit 8 bslbf
}
}
IhclinePreferenceType {
maxRotationAngleFlag 1 bslbf
maxRotationSpeedFlag 1 bslbf
maxRotationAccelFlag 1 bslbf
angleUnitFlag 1 bslbf
speedUnitFlag 1 bslbf
accelUnitFlag 1 bslbf
MotionPreferenceBase MotionPreferenceBaseType
if(maxRotationAngleFlag){
maxRotationAngle 32 fsbf
}
if(maxRotationSpeedFlag){
maxRotationSpeed 32 fsbf
J
if(maxRotationAccelFlag){
maxRotationAccel 32 fsbf
}
if(angleUnitFlag){
angleUnit 8 bslbf
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RigidBodyMotionPrefType { Number of bits Mnemonic
}
if(speedUnitFlag){
speedUnit 8 bslbf
}

if(acgelUnitFlag){

arcelUnit 8 bslbf
}
}
WavePreferenceType {
maxYaveDistanceFlag 1 bsibf
maxYaveSpeedFlag 1 bslbf
distanceUnitFlag 1 bslbf
speedUnitFlag 1 bslbf
MotipnPreferenceBase MotionPreferenceBaseType

if(maxWaveDistanceFlag){

maxWaveDistance 32 fsbf

}

if(maxWaveSpeedFlag){

maxWaveSpeed 32 fsbf

}

if(distgncéUnitFlag){

distanceUnit 8 bslbf
}
if(speedUnitFlag){

speedUnit 8 bslbf
}
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RigidBodyMotionPrefType { Number of bits Mnemonic
}
CollidePreferenceType {
maxCollideSpeedFlag
speedUnitFlag
MotionPreferenceBase MotionPreferenceBaseType

if(maxCollideSpeedFlag){

maxCollideSpeed 32 fsbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
}
TurnPreferenceType {
maxTurnSpeedFlag 1 bslbf
speedUnitFlag 1 bslbf
MotionPreferenceBase MotionPreferenceBaseType
if(maxTurnSpeedFlag){
maxTurnSpeéd 32 fsbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
}
ShakePreferenceType {
maxShakeDistanceFlag 1 bslbf
maxShakeSpeedFlag 1 bslbf
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RigidBodyMotionPrefType { Number of bits Mnemonic
distanceUnitFlag 1 bslbf
speedUnitFlag 1 bslbf
MotionPreferenceBase MotionPreferenceBaseType
if(maxShakeDistanceFlag){
npaxShakeDistance 32 fsbf
}
if(maxphakeSpeedFlag){
maxShakeSpeed 32 fsbf
}
if(distgnceUnitFlag){
distanceUnit 8 bslbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
}
SpinPreferenceType {
max$pinSpeedFlag 1 bslbf
speednitFlag 1 bslbf
MotipnPreferenceBase MotionPreferenceBaseType
if(maxppinSpeedFlag){
maxSpinSpeed 32 fsbf
}
if(speedUnitFlag){
speedUnit 8 bslbf
}
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