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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the General and/or on the ISO list of patent declarations received (see www.iso.org/patents).
Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement. 

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.
This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.
A list of all parts in the ISO/IEC 23093 series can be found on the ISO website.
Introduction

ISO/IEC 23093 series provides an architecture and specifies APIs and compressed representation of data flowing between media things.

The APIs for the media things facilitate for discovering other media things in the network, connecting and efficiently exchanging data between media things. The APIs also provide means for supporting transaction tokens in order to access valuable functionalities, resources, and data from media things. 

Media things related information consists of characteristics and discovery data, setup information from a system designer, raw and processed sensed data, and actuation information. ISO/IEC 23093 specifies data formats of input and output for media sensors, media actuators, media storages, media analyzers, etc. 

Sensed data can be processed by media analyzers, and media analyzers can be cascaded in order to extract semantic information. The standard does not specify how the process of sensing and analyzing is carried out but specifies the interfaces between the media things. 
This standard is structured into three parts:

· Part 1: IoMT architecture
· Part 2: IoMT discovery and communication API
· Part 3: IoMT media data formats and API
This document contains the tools to describe data exchanged between media things (e.g., media sensors, media actuators, media analyzers, media storages) and their APIs. It addresses the normative aspects of the data and APIs for media things and also illustrates non-normative examples.
The International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC) draw attention to the fact that it is claimed that compliance with this document may involve the use of patents.

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

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights other than those identified in this list. ISO and IEC shall not be held responsible for identifying any or all such patent rights.
ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line 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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1 Scope

This document specifies syntax and semantics of description schemes to represent data exchanged by media things (e.g., media sensors, media actuators, media analyzers, media storages). This document specifies the APIs to access these data between media things.
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 21000-7, Information technology — Multimedia framework (MPEG-21) — Part 7: Digital Item Adaptation

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

ISO/IEC 23093 (all parts), Information technology — Internet of media things
W3C XML, Extensible Markup Language (XML) 1.1, Second Edition, W3C Recommendation 16 August 2006, edited in place 29 September 2006

W3C XMLSCHEMA, XML Schema Part 1: Structures and XML Schema Part 2: Datatypes, Second Edition W3C Recommendation, 28 October 2004
3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23093-1 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:
—
ISO Online browsing platform: available at https://www.iso.org/obp
—
IEC Electropedia: available at http://www.electropedia.org/
3.1.1

camera
a special form of an image capturing device that senses and captures photo-optical signals 
3.1.2

display 
the visual representation of the output of an electronic device; the portion of an electronic device that shows this representation, as a screen, lens, or reticle 
3.1.3

haptics 
an input or output device that senses the body's movements by means of physical contact with the user 
3.1.4

image capture device 
a device which is capable of sensing and capturing acoustic, electrical or photo-optical signals of a physical entity that can be converted into an image 
3.1.5

Internet of Media Things (IoMT)
a special subset of IoT where information resources are related to media 
3.1.6
loudspeaker
an electroacoustic device, that is connected as a component in an audio system, generating audible acoustic wave
3.1.7

MActuator
an MThing that can actuate
3.1.8

MAggregator
an MThing that contains multiple MThings

3.1.9

MAnalyzer
an MThing that can analyze media or metadata, and produce interpreted media, metadata, or commands 
3.1.10

media
data that can be rendered, including visual (e.g., video, text, graphics, images), auditory (e.g., audio, speech), olfactory, gustatory, haptic and tactile information; these data can be timed or non-timed
3.1.11

Media Thing (MThing)
a Thing capable of sensing, acquiring, storing, actuating, managing or processing of media or metadata
3.1.12

microphone
an entity capable of capturing and transforming acoustic waves into changes in electric currents or voltage, used in recording or transmitting sound
3.1.13

MManager
an MThing that can register a list of MThings or be facilitated to search other MThings

3.1.14

MSensor
an MThing that can sense and produce media data 
3.1.15

MStorage
an MThing that can save media or metadata 
3.2 Abbreviated terms

MACV

media actuator command vocaburary
MAOV

media analyzer output vocaburary
MSOV

media sensor output vocaburary
MTDL

media thing description language

SCDV

sensor capability description vocaburary
XML

extensible mark-up language

XSI


XML streaming instructions

3.3 Schema documents

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

In some cases though, and in particular for Clause 5, the syntax of description schemes and descriptors is provided as a collection of schema snippets imbricated with other text. In order to form a valid schema document, these schema components should be gathered in a 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.

In all cases, each schema document has a version attribute, the value of which is "ISO/IEC 23093-3". Furthermore, an informative identifier is given as the value of the id attribute of the schema component. This identifier is non-normative and used as a convention in this specification to reference another schema document. In particular, it is used for the schemaLocation attribute of the include and import schema components.

3.4 Use of prefixes

For clarity, throughout this document, consistent namespace prefixes are used.

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

"xml:" and "xmlns:" are normative prefixes defined in [1]. The prefix “xml:” is by definition bound to "http://www.w3.org/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings and is not itself bound to any namespace name.

All other prefixes used in either the text or examples of this specification are not normative, e.g., “mtdl:”, “msov:”, “macv:”, “maov:”, “mpeg7:”, “scdv:”.

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

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

	scdv
	urn:mpeg:mpeg-v:2018:01-SCDV-NS

	mpeg7
	urn:mpeg:mpeg7:schema:2004

	mtdl
	urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS 

	msov
	urn:mpeg:mpeg-IoMT:2018:01-MSOV-NS 

	macv
	urn:mpeg:mpeg-IoMT:2018:01-MACV-NS

	maov
	urn:mpeg:mpeg-IoMT:2018:01-MAOV-NS

	xsi
	http://www.w3.org/2001/XMLSchema-instance

	xsd
	http://www.w3.org/2001/XMLSchema


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

4.1 General
This clause specifies APIs and their descriptions to operate MThings and/or exchange data between MThings. Figure 1 shows an example of “GET” and “SET” functions invoked between MThings. For example, an MSensor should have “GET” functions to evoke and provide its sensed data. An MStorage should have “SET” functions to save sensed data obtained by an MSensor or to save analyzed data provided by an MAnalyzer.  An MAnalyzer should provide “GET” functions to produce metadata by analyzing sensed data from MSensors or to generate analyzed data by analyzing data fed by other MAnalyzers. Finally, an MActuator should provide “SET” functions to control its functionalities. 

Figure 2 demonstrates an example of a function call sequence diagram between MThings. A speech recognizer (A1) requests an audio data to a microphone (S1) by invoking the function “getAudioURL()”. The microphone (S1) sends back the corresponding URL to the speech recognizer (A1). The data provided by an MSensor can be delivered by the return type class so called “SensedDataType” which can be described by XML, JSON, or Binary representation. 

A speech synthesizer (A2) requests extracted speech texts from the audio data to the speech recognizer (A1) by invoking the function “getSpeechText()”. The speech recognizer (A1) sends back the recognized speech texts in a standardized way to the speech synthesizer (A2). The data provided by an MAnalyzer can be delivered by the return type class so called “AnalyzedDataType” which can be described by XML, JSON, or Binary representation. 
Finally, this synthesizer (A2) invokes the “setAudioURL()” function and the “setPlay()” function to actuate (i.e., generate the audible speech sound) the speaker (AC1).  Again, the data feeding to an MActuator can be delivered by the return type class so called “ActuationDataType” which can be described by XML, JSON, or Binary representation.
Note that the function calls trigger MThings either to generate and exchange data or to control MThings. 

The function definitions (APIs) are defined for MSensor, Mctuator, MAnalyzer, MStorage, MManager, MAggregator, and their return type classes in the following subclauses.
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Figure 2 Sequence diagram of function calls between MThings

4.2 APIs for IoMT sensors

Class for IoMT sensors which extends the MThing class API defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MSensor()

	Default constructor.

	

	MSensor(String id)

	

	MSensor(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVCapabilityType
	getMPEGVCapability()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensor capabilities from ISO/IEC 23005-2 (MPEG-V Part 2).

	MPEGVSensedDataType
	getMPEGVSendsedData()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	CapabilityListType
	getSensorCapabilityList();

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and a capability list specified in this document.

	
	

	CapabilityListType
	getAvailableSensorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an available capability list specified in this document.

	
	

	CapabilityListType
	getAppliedSensorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an applied capability list specified in this document.

	
	


4.2.1 API for IoMT microphone
Class of IoMT microphone which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MMicrophone()

	Default constructor.

	

	MMicrophone(String id)

	

	MMicrophone(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	string
	getAudioURL()

	
	This function returns the URL of an audio source.

	
	

	string
	getAudioURL(string tid)

	
	This function returns the URL of an audio source. ‘tid’ is a token transaction id of the corresponding service.

	
	

	SensedDataType
	getCapturedTime()

	
	This function returns a captured time of an audio source.

	
	

	SensedDataType
	getCapturedTime(string tid)

	
	This function returns a captured time of an audio source. ‘tid’ is a token transaction id of the corresponding service.

	
	

	float
	getAudioURL_CostPerMinute(int tokenType, String tokenName)

	
	This function returns the amount of tokens per minute to use getAudioURL(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) getAudioURL_CostPerMinute(0, “BTC”) or getAudioURL_CostPerMinute(0, “00000001”)
Ex) getAudioURL_CostPerMinute(1, “USD”) or getAudioURL_CostPerMinute(1, “10010100”)

	
	

	float
	getCapturedTime_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use getCapturedTime(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) getCapturedTime_Cost(0, “BTC”) or getCapturedTime_Cost(0, “00000001”)
Ex) getCapturedTime_Cost(1, “USD”) or getCapturedTime_Cost(1, “10010100”)

	
	


4.2.2 API for IoMT camera

Class of IoMT camera which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MCamera()

	Default constructor.

	

	MCamera(String id)

	

	MCamera(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	string
	getVideoURL()

	
	This function returns the URL of a video source.

	
	

	string
	getVideoURL(string tid)

	
	This function returns the URL of a video source. ‘tid’ is a token transaction id of the corresponding service. 

	
	

	string
	getImageURL()

	
	This function returns the URL of an image source. 

	
	

	string
	getImageURL(string tid)

	
	This function returns the URL of an image source. ‘tid’ is a token transaction id of the corresponding service

	
	

	SensedDataType
	getCapturedTime()

	
	This function returns a captured time of a video/image source.

	
	

	SensedDataType
	getCapturedTime(string tid)

	
	This function returns a captured time of a video/image source. ‘tid’ is a token transaction id of the corresponding service

	
	

	float
	getVideoURL_CostPerMinute(int tokenType, String tokenName)

	
	This function returns the amount of tokens per minute to use getVideoURL(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) getVideoURL_CostPerMinute(0, “BTC”) or getVideoURL_CostPerMinute(0, “00000001”)
Ex) getVideoURL_CostPerMinute(1, “USD”) or getVideoURL_CostPerMinute(1, “10010100”)

	
	

	float
	getImageURL_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use getImageURL(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) getImageURL_Cost(0, “BTC”) or getImageURL_Cost(0, “00000001”)
Ex) getImageURL_Cost(1, “USD”) or getImageURL_Cost(1, “10010100”)

	
	

	float
	getCapturedTime_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use getCapturedTime(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) getCapturedTime_Cost(0, “BTC”) or getCapturedTime_Cost(0, “00000001”)
Ex) getCapturedTime_Cost(1, “USD”) or getCapturedTime_Cost(1, “10010100”)

	
	


4.2.3 API for IoMT RFIDReader
Class of IoMT RFIDReader sensor which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MRFIDSensor()

	Default constructor.

	

	MRFIDSensor (String id)

	

	MRFIDSensor (String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	string
	GetRFIDtagInfo()

	
	This method returns a RFID tag information.

	
	


4.2.4 API for IoMT Compass

Class of IoMT compass which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MCompass()

	Default constructor.

	

	MCompass(String id)

	

	MCompass(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	float
	getAzimuthAngle()

	
	This method returns the current clockwise azimuth angle from the north (Figure 3).
[image: image3.png]North (0°)

120°

Current direction (120°)





Figure 3 An example of azimuth angle


4.2.5 API for IoMT OrientationSensor
Class of IoMT orientation sensor which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MOrientationSensor()

	Default constructor.

	

	MOrientationSensor(String id)

	

	MOrientationSensor(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVSensedDataType
	getOrientation()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.2.6 API for IoMT PositionSensor
Class of IoMT position sensor which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MPositionSensor()

	Default constructor.

	

	MPositionSensor(String id)

	

	MPositionSensor(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVSensedDataType
	getPosition()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.2.7 API for IoMT GPS

Class of IoMT GPS sensor which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MGPS()

	Default constructor.

	

	MGPS(String id)

	

	MGPS(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVSensedDataType
	getGlobalPosition()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.2.8 API for IoMT DistanceSensor

Class of IoMT distance sensor which extends the MSensor class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MDistanceSensor()

	Default constructor.

	

	MDistanceSensor(String id)

	

	MDistanceSensor(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVSensedDataType
	getDistance()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.3 APIs for IoMT actuators

Class of IoMT actuators which extends the MThing class defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MActuator()

	Default constructor.

	

	MActuator(String id)

	

	MActuator(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MPEGVCapabilityType
	getMPEGVCapability()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and actuator capabilities from ISO/IEC 23005-2 (MPEG-V Part 2).

	
	

	Integer
	setMPEGVCommand(MPEGVCommandType mpegvCommand)

	
	Set a command to an actuator following the specifications of actuator commands from ISO/IEC 23005-5 (MPEG-V Part 5). This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	CapabilityListType
	getCapabilityList();

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and a capability list using data formats defined in this document.

	
	

	CapabilityListType
	getAvailableActuatorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an available capability list using data formats defined in this document.

	
	

	CapabilityListType
	getAppliedActuatorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an applied capability list using data formats defined in this document.

	
	


4.3.1 API for IoMT speaker
Class of IoMT speakers which extends the MActuator class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MSpeaker()

	Default constructor.

	

	MSpeaker(String id)

	

	MSpeaker(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	setAudioURL(string url)

	
	This function receives the URL of an audio source sent by other MThings. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setAudioURL(string tid, string url)

	
	This function receives the URL of an audio source sent by other MThings. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setPlay (ActuationDataType play)

	
	This function controls the play. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setPlay (string tid, ActuationDataType play)

	
	This function controls the play. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setVolume(ActuationDataType volume)

	
	This function adjusts the volume of the sound. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setVolume(string tid, ActuationDataType volume)

	
	This function adjusts the volume of the sound. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	float
	setAudioURL_CostPerMinute(int tokenType, String tokenName)

	
	This function returns the amount of tokens per minute to use setAudioURL(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setAudioURL_CostPerMinute(0, “BTC”) or setAudioURL_CostPerMinute(0, “00000001”)
Ex) setAudioURL_CostPerMinute(1, “USD”) or setAudioURL_CostPerMinute(1, “10010100”)

	
	

	float
	setPlay_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use setPlay(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setPlay_Cost(0, “BTC”) or setPlay_Cost(0, “00000001”)
Ex) setPlay_Cost(1, “USD”) or setPlay_Cost(1, “10010100”)

	
	

	float
	setVolume_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use setVolume(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setVolume_Cost(0, “BTC”) or setVolume_Cost(0, “00000001”)
Ex) setVolume_Cost(1, “USD”) or setVolume_Cost(1, “10010100”)

	
	


4.3.2 API for IoMT display

Class of IoMT display which extends the MActuator class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MDisplay()

	Default constructor.

	

	MDisplay (String id)

	

	MDisplay (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	setVideoURL(string url)

	
	This function receives the URL of a video source sent by other MThings. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setVideoURL(string tid, string url)

	
	This function receives the URL of a video source sent by other MThings. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setPlay (ActuationDataType play)

	
	This function controls the play type (status 0: stop, 1: play, 2: pause). This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setPlay (string tid, ActuationDataType play)

	
	This function controls the play type (status 0: stop, 1: play, 2: pause). This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setDisplayResolution(ActuationDataType resolution)

	
	This function controls the display resolution of video display. This function returns 1, if the task succeeds, returns 0, otherwise

	
	

	int
	setDisplayResolution(string tid, ActuationDataType resolution)

	
	This function controls the display resolution of video display. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setBrightness(ActuationDataType brightness)

	
	This function controls the brightness of a display. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setBrightness(string tid, ActuationDataType brightness)

	
	This function controls the brightness of a display. This function returns 1, if the task succeeds, returns 0, otherwise. ‘tid’ is a token transaction id of the corresponding service.

	
	

	int
	setVideoURL_CostPerMinute(int tokenType, String tokenName)

	
	This function returns the amount of tokens per minute to use setVideoURL(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setVideoURL_CostPerMinute(0, “BTC”) or setVideoURL_CostPerMinute(0, “00000001”)
Ex) setVideoURL_CostPerMinute(1, “USD”) or setVideoURL_CostPerMinute(1, “10010100”)

	
	

	int
	setPlay_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use setPlay(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setPlay_Cost(0, “BTC”) or setPlay_Cost(0, “00000001”)
Ex) setPlay_Cost(1, “USD”) or setPlay_Cost(1, “10010100”)

	
	

	int
	setDisplayResolution_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use setDisplayResolution(). If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setDisplayResolution_Cost(0, “BTC”) or setDisplayResolution_Cost(0, “00000001”)
Ex) setDisplayResolution_Cost(1, “USD”) or setDisplayResolution_Cost(1, “10010100”)

	
	

	int
	setBrightness_Cost(int tokenType, String tokenName)

	
	This function returns the amount of tokens to use setBrightness().If tokenType is 0, it means “Crypto Currency”, if tokenType is 1, it means “Legal Tender”. The token name is described in string (e.g., term ID or binary representation) from TokenCS specified in A.5. If the requested token is not supported, returns -1.
Ex) setBrightness_Cost(0, “BTC”) or setBrightness_Cost(0, “00000001”)
Ex) setBrightness_Cost(1, “USD”) or setBrightness_Cost(1, “10010100”)

	
	


4.3.3 API for IoMT camera actuator

Class of IoMT cameraActuator which extends the MActuator class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MCameraActuator()

	Default constructor.

	

	MCameraActuator (String id)

	

	MCameraActuator(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	setCameraOrientation(ActuationDataType orientation)

	
	This function controls a camera orientation. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setCameraZoom(ActuationDataType zoom)

	
	This function controls a camera zoom. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	setCameraResolution(ActuationDataType resolution)

	
	This function controls the capturing resolution of video source. This function returns 1, if the task succeeds, returns 0, otherwise

	
	


4.3.4 API for IoMT hand gesture actuator (e.g., smart glasses)
Class for an IoMT hand gesture actuator which extends the MActuator class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MHandGestureActuator()

	

	MHandGestureActuator(String id)

	

	MHandGestureActuator(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	SetHandGestureCommand(ActuationDataType GestureCommand)

	
	Set a command to an actuator following the specification of the GestureCommandCS(A.3.2) in this document. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	


4.3.5 API for IoMT Vibrator

Class of IoMT vibator which extends the MActuator class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MVibrator()

	Default constructor.

	

	MVibrator(String id)

	

	MVibrator(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	setVibration(MPEGVCommandType vibration)

	
	This method sets command with a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and device command from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.4 APIs for IoMT analyzers

Class of IoMT analyzers which extends the MThing class defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MAnalyzer()

	Default constructor.

	

	MAnalyzer(String id)

	

	MAnalyzer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	CapabilityListType
	getAnalyzerCapabilityList();

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and a capability list using data formats defined in this document.

	
	

	CapabilityListType
	getAvailableAnalyzerCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an available capability list using data formats defined in this document.

	
	

	CapabilityListType
	getAppliedAnalyzerCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an applied capability list using data formats defined in this document.

	
	

	AnalyzedDataType
	getAnalyzedData()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and analyzed data following the specification in this document.

	
	


4.4.1 API for IoMT time synchronizer

Class of an IoMT time synchronizer which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MTimeSynchronizer()

	Default constructor.

	

	MTimeSynchronizer (String id)

	

	MTimeSynchronizer (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	getSyncedVideo()

	
	This function returns a class (i.e. Java or C++) or a structure (i.e., C), which include a returning type and video sources and audio sources with time offset following the specification in this document.

	
	


4.4.2 API for IoMT social event detector
Class of an IoMT social event detector which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MSocialEventDetector()

	Default constructor.

	

	MSocialEventDetector (String id)

	

	MSocialEventDetector (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	getSocialEventName()

	
	This function returns a class (i.e. Java or C++) or a structure (i.e., C), which include a returning type and a name of detected social event following the specification in this document.

	
	


4.4.3 API for IoMT hand gesture detector
Class for an IoMT hand gesture detector which extends the MAnalyzer class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MHandGestureDetector()

	

	MHandGestureDetector(String id)

	

	MHandGestureDetector(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	GetDetectedHandContour()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and Bezier curves specified in this document.

	
	


4.4.4 API for IoMT hand gesture recognizer 
Class for an IoMT hand gesture recognizer which extends the MAnalyzer class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MHandGestureRocognizer()

	

	MHandGestureRocognizer(String id)

	

	MHandGestureRocognizer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	GetRecognizedHandPosture()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and hand postures specified in this document.

	
	


4.4.5 API for IoMT Healthcare information generator
Class for an IoMT Healthcare information generator which extends the MAnalyzer class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	HealthcareInfoGenerator ()

	

	HealthcareInfoGenerator (String id)

	

	HealthcareInfoGenerator (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	HealthcareInfoGenerator ()

	
	This method returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and Healthcare information data type using data formats defined in this document.


4.4.6 API for IoMT speech recognizer

Class for an IoMT speech recognizer which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MSpeechRecognizer()

	Default constructor

	

	MSpeechRecognizer(String id)

	

	MSpeechRecognizer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	getSpeechText()

	
	This function returns a class (i.e. Java or C++) or a structure (i.e., C), which include a returning type and extracted speech texts following the specification in this document.

	
	

	AnalyzedDataType
	getSpeechFeature()

	
	This function returns a class (i.e. Java or C++) or a structure (i.e., C), which include a returning type and extracted speech features following the specification in this document.

	
	


4.4.7 API for IoMT speech synthesizer

Class for IoMT speech synthesizer which extends the MAnalyzer class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	SpeechSynthesizer()

	Default constructor

	

	SpeechSynthesizer(String id)

	

	SpeechSynthesizer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	string
	GetSpeechSynthesisURI()

	
	This function returns a URI of a synthesized speech.

	
	


4.4.8 API for IoMT question analyzer

Class for an IoMT question analyzer which extends the MAnalyzer class.

	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	QuestionAnalyzer()

	Default constructor

	

	QuestionAnalyzer(String id)

	

	QuestionAnalyzer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	GetUserQuestion()

	
	This function returns a class (i.e. Java or C++) or a structure (i.e., C), which include a returning type and user question following the specification in this document.

	
	


4.4.9 API for IoMT odor-image scent recognizer 

Class of an IoMT odor-image scent recognizer which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MOdorImageScentRecognizer()

	Default constructor

	

	MOdorImageScentRecognizer(String id)

	

	MOdorImageScentRecognizer(String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	AnalyzedDataType
	getOdorImageScentRecognizerOutput()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and recognized odor images following the specification in this document.

	
	


4.4.10 API for IoMT DirectionGuider
Class of IoMT direction guiding analyzer which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MDirectionGuider()

	Default constructor.

	

	MDirectionGuider(String id)

	

	MDirectionGuider(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	float
	getRelativeAzimuth()

	
	This method returns a relative clockwise azimuth angle between the current direction and the direction to destination. (In the case below, the method returns -75.) (Figure 4)
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Figure 4 An example of relative azimuth angle

	
	

	string
	getDirectionGuidingText()

	
	This method returns a human-readable description of the direction to the destination(e.g. “Turn 75 degrees to the left”).

	
	


4.4.11 API for IoMT TextToSpeechType

Class of IoMT text to speech generator which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MTextToSpeech()

	Default constructor.

	

	MTextToSpeech(String id)

	

	MTextToSpeech(String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	String
	getSpeechURL()

	
	This method returns a URL of the generated speech.

	
	


4.4.12 API for IoMT CollisionCoordinator
Class of IoMT collision coordinator which extends the MAnalyzer class.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MCollisionCoordinator()

	Default constructor.

	

	MCollisionCoordinator (String id)

	

	MCollisionCoordinator (String id, String serverIPAddress, Integer serverPort)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	boolean
	getDetectObstacle()

	
	This method returns whether there is an obstacle in front or not.

	
	

	String
	getDetectObstacleText()

	
	This method returns a human-readable statement about obstacle detection.

	
	


4.5 APIs for IoMT storage

Class of IoMT storage which extends the MThing class defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MStorage()

	Default constructor.

	

	MStorage (String id)

	

	MStorage (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	saveVideo(string url)

	
	This function saves a received video source. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	saveImage(string url)

	
	This function saves a received image source. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	saveAudio(string url)

	
	This function saves a received audio source. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	saveAnalyzedDataURL(string analyzedDataURL)

	
	This function saves a received analyzed data source with URL. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	

	int
	saveAnalyzedData(AnalyzedDataType analyzedData)

	
	This function saves a received analyzed data source. This function returns 1, if the task succeeds, returns 0, otherwise.

	
	


4.6 APIs for IoMT manager

Class of IoMT managers which extends the MThing class defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MManager()

	Default constructor.

	

	MManager (String id)

	

	MManager (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	
	

	Methods

	Modifier and Type
	Method and Description

	MThingListType
	getMThingListByCapability(List<String> capabilityList)

	
	This function retunes a list of MThings that possess the capabilities requested. The capabilities are described in string (e.g., binary) from the capabilityCS defined in the data formats. 

	
	

	CapabilityListType
	getManagerCapabilityList();

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and a capability list specified in this document.

	
	

	CapabilityListType
	getAvailableManagerCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an available capability list specified in this document.

	
	

	CapabilityListType
	getAppliedManagerCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an applied capability list specified in this document.

	
	


4.7 APIs for IoMT aggregator

Class of IoMT aggregator which extends the MThing class defined in ISO/IEC 23093-2.
	Nested Classes

	Modifier and Type
	Method and Description

	
	

	Constructor

	Constructor and Description

	MAggregator()

	Default constructor.

	

	MAggregator (String id)

	

	MAggregator (String id, String ipAddress, Integer port)

	

	Fields

	Modifier and Type
	Field and Description

	List<MThing>
	aggregatedMThingList()

	
	

	Methods

	Modifier and Type
	Method and Description

	List<MThing>
	getAggregatedMThingList()

	
	This function returns a list of MThings that consists of an MAggregator.

	
	

	void
	setAggregatedMThingList(List<MThing> aggregatedMThingList)

	
	This function sets an MAggregator with the designated list of MThings. 

	
	

	CapabilityListType
	getAggregatorCapabilityList();

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and a capability list specified in this document.

	
	

	CapabilityListType
	getAvailableAggregatorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an available capability list specified in this document.

	
	

	CapabilityListType
	getAppliedAggregatorCapabilityList()

	
	This function returns a class (i.e., Java or C++) or a structure (i.e., C), which include a returning type and an applied capability list specified in this document.

	
	


4.8 Return type class
4.8.1 General

This clause specifies return class types of data exchanged between MThings. For an easy industrial adoption, the return type classes are provided in JAVA, C++, and C. 
4.8.2 MPEGVCapabilityType
4.8.2.1 General
This subclause contains the capability description class types of MPEG-V sensors and actuators following the ISO/IEC 23005-2 (MPEG-V Part 2) capability specification. Figure 5 shows how the one MThing (i.e., ‘MThing2’) requests MPEG-V capability decription of another MThing (i.e., ‘MThing1’) by invoking the “getMPEGVCapbility” method (1). The ‘MThing1’ then sends back its MPEG-V capability description using the return class type (i.e., MPEGVCapabilityType) to the ‘MThing2’ (7). Only step (1) and (7) are visible between MThing. Other steps are hidden processes performed inside the MThings. 


[image: image5]
4.8.2.2 JAVA class
	Constructor

	Constructor and Description

	MPEGVCapabilityType()

	Default constructor.

	

	MPEGVCapabilityType(int type, string mpegvData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of capability metadata.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Capability information following the specifications of capabilities from ISO/IEC 23005-2 (MPEG-V Part 2) (i.e. sensor capability, device capability).

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData ()

	
	

	void
	setMPEGVData (string mpegvData)

	
	


4.8.2.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	MPEGVCapabilityType()

	Default constructor.

	

	MPEGVCapabilityType(int type, string mpegvData) 

	

	~MPEGVCapabilityType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of capability data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Capability information following the specifications of capabilities from ISO/IEC 23005-2 (MPEG-V Part 2) (i.e. sensor capability, device capability).

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData ()

	
	

	void
	setMPEGVData (string mpegvData)

	
	


4.8.2.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of capability data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	char*
	mpegvData

	
	Capability information following the specifications of capabilities from ISO/IEC 23005-2 (MPEG-V Part 2) (i.e. sensor capability, device capability).

	
	


4.8.3 MPEGVSensedDataType
4.8.3.1 General
This subclause contains the sensed data description class types of MPEG-V sensors following the ISO/IEC 23005-5 (MPEG-V Part 5) sensed data specification.
4.8.3.2 JAVA class
	Constructor

	Constructor and Description

	MPEGVSensedDataType()

	Default constructor.

	

	MPEGVSensedDataType(int type, string mpegvData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Sensed data by an IoMT sensor following the specifications of sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData()

	
	

	void
	setMPEGVData(string mpegvData)

	
	


4.8.3.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	MPEGVSensedDataType ()

	Default constructor.

	

	MPEGVSensedDataType (int type, string mpegvData) 

	

	~MPEGVSensedDataType ()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Sensed data by an IoMT sensor following the specifications of sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData ()

	
	

	void
	setMPEGVData(string mpegvData)

	
	


4.8.3.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	char*
	mpegvData

	
	Sensed data by an IoMT sensor following the specifications of sensed data from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.8.4 MPEGVCommandType
4.8.4.1 General
This subclause contains the command description class types for MPEG-V actuators following the ISO/IEC 23005-5 (MPEG-V Part 5) command specification.
4.8.4.2 JAVA class
	Constructor

	Constructor and Description

	MPEGVCommandType()

	Default constructor.

	

	MPEGVCommandType (int type, string mpegvData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Command following the specifications of device command from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData()

	
	

	void
	setMPEGVData(string mpegvData)

	
	


4.8.4.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	MPEGVCommandType()

	Default constructor.

	

	MPEGVCommandType (int type, string mpegvData) 

	

	~MPEGVCommandType ()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	mpegvData

	
	Command following the specifications of device command from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getMPEGVData ()

	
	

	void
	setMPEGVData(string mpegvData)

	
	


4.8.4.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	char*
	mpegvData

	
	Command following the specifications of device commands from ISO/IEC 23005-5 (MPEG-V Part 5).

	
	


4.8.5 SensedDataType
4.8.5.1 General
This subclause contains the sensed data description class types of IoMT sensors following the data format specification in this document.
4.8.5.2 JAVA class
	Constructor

	Constructor and Description

	SensedDataType()

	Default constructor.

	

	SensedDataType(int type, string IoMTData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Sensed data by an IoMT sensor following the specifications of sensed data defined in this document.

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData(string IoMTData)

	
	


4.8.5.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	SensedDataType()

	Default constructor.

	

	SensedDataType(int type, string IoMTData) 

	

	~SensedDataType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of sensed data..
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Sensed data by an IoMT sensor following the specifications of sensed data defined in this document.

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData (string IoMTData)

	
	


4.8.5.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of sensed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	Char*
	IoMTData

	
	Sensed data by an IoMT sensor following the specifications of sensed data defined in this document.

	
	


4.8.6 ActuationDataType
4.8.6.1 General
This subclause contains the actuation data description class types of IoMT actuators following the data format specification in this document.
4.8.6.2 JAVA class
	Constructor

	Constructor and Description

	ActuationDataType()

	Default constructor.

	

	ActuationDataType(int type, string IoMTData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of actuation data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Actuation data from another MThings following the specifications of actuation data defined in this document.

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData(string IoMTData)

	
	


4.8.6.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	ActuationDataType()

	Default constructor.

	

	ActuationDataType(int type, string IoMTData) 

	

	~ActuationDataType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of actuation data..
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Actuation data from another MThings following the specifications of actuation data defined in this document.

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData (string IoMTData)

	
	


4.8.6.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of actuation data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	Char*
	IoMTData

	
	Actuation data from another MThings following the specifications of actuation data defined in this document.

	
	


4.8.7 AnalyzedDataType
4.8.7.1 General
This subclause contains the analyzed data description class types of IoMT analyzers following the data format specification in this document.
4.8.7.2 JAVA class
	Constructor

	Constructor and Description

	AnalyzedDataType()

	Default constructor.

	

	AnalyzedDataType(int type, string IoMTData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of analyzed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Analyzed data by an IoMT analyzer following the specifications of analyzed data defined in this document.

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData(string IoMTData)

	
	


4.8.7.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	AnalyzedDataType()

	Default constructor.

	

	AnalyzedDataType(int type, string IoMTData) 

	

	~AnalyzedDataType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of analyzed data..
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	Analyzed data by an IoMT analyzer following the specifications of analyzed data defined in this document.

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData ()

	
	

	void
	setIoMTData (string IoMTData)

	
	


4.8.7.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of analyzed data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	Char*
	IoMTData

	
	Analyzed data by an IoMT analyzer following the specifications of analyzed data defined in this document.

	
	


4.8.8 CapabilityListType
4.8.8.1 General
This subclause contains the capability data description class types of MThings following the data format specification in this document.
4.8.8.2 JAVA class
	Constructor

	Constructor and Description

	CapabilityListType()

	Default constructor.

	

	CapabilityListType(int type, string IoMTData) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of MThing capability list data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	string 
	IoMTData

	
	A capability list of an MThing.

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	string
	getIoMTData()

	
	

	void
	setIoMTData(string IoMTData)

	
	


4.8.8.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	CapabilityListType()

	Default constructor.

	

	CapabilityListType(int type, string IoMTData) 

	

	~CapabilityListType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of MThing capability list data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	string 
	IoMTData

	
	A capability list of an MThing.

	
	

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	Int
	getType()

	
	

	Void
	setType(int type)

	
	

	String
	getIoMTData ()

	
	

	Void
	setIoMTData (string IoMTData)

	
	


4.8.8.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	Int
	type

	
	A returning type of MThing capability list data.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	char*
	IoMTData

	
	A capability list of an MThing.

	
	


4.8.9 MThingListType
4.8.9.1 General
This subclause contains class types to describe the list of MThings.
4.8.9.2 JAVA class
	Constructor

	Constructor and Description

	MThingListType()

	Default constructor.

	

	MThingListType(int type, List<String> mThingList) 

	

	Fields

	Modifier and Type
	Field and Description

	int
	type

	
	A returning type of MThing list.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	List<String> 
	mThingList

	
	A list of MThings

	
	

	Methods

	Modifier and Type
	Method and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	List<String>
	getMThingList()

	
	

	void
	setMThingList(List<String> mThingList)

	
	


4.8.9.3 C++ class
	Constructor and Destructor

	Constructor and Destructor Description

	MThingListType()

	Default constructor.

	

	MThingListType(int type, List<String> mThingList) 

	

	~MThingListType()

	Default destructor.

	Member Data

	Modifier and Type
	Member Data and Description

	int
	type

	
	A returning type of MThing list.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	List<String> 
	mThingList

	
	A list of MThings

	
	

	Public Member Functions

	Modifier and Type
	Public Member Functions and Description

	int
	getType()

	
	

	void
	setType(int type)

	
	

	List<String>
	getMThingList()

	
	

	void
	setMThingList(List<String> mThingList)

	
	


4.8.9.4 C structure

	Data Field

	Modifier and Type
	Data Field and Description

	int
	type

	
	A returning type of MThing list.
0 = None, 1 = XML, 2 = Binary, 3 = JSON

	
	

	char*[] 
	mThingList

	
	A list of MThings

	
	


5 Media thing description language

5.1 General
This subclause describes basic structure of the tools in this document in the form of media thing description language (MTDL) including the schema wrapper conventions, basic data types, root element, and top-level elements.

5.2 Schema wrapper

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

<?xml version="1.0"?>

<schema

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:mtdl="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2018:01-CT-NS"
targetNamespace="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 23093-3" id="MPEG-IOMT-MTDL.xsd">

<import namespace="urn:mpeg:mpeg-IoMT:2018:01-MTDV-NS" schemalocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-IOMT_schema_files/MPEG-IOMT-MTDV.xsd"/>
<import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.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"/>

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

</schema>

5.3 Base datatypes and elements

5.3.1 Syntax

<attributeGroup name="MThingBaseAttributes">


<attribute name="id" type="string" use="optional"/>


<attribute name="idRef" type="string" use="required"/>


<attribute name="ipAddress" type="string" use="optional"/>


<attribute name="url" type="anyURI" use="optional"/>
</attributeGroup>
<element name="MSensor" type="mtdl:MSensorType"/>

<element name="MActuator" type="mtdl:MActuatorType"/>

<element name="MAnalyzer" type="mtdl:MAnalyzerType"/>

<element name="MStorage" type="mtdl:MStorageType"/>

<element name="MManager" type="mtdl:MManagerType"/>

<element name="MAggregator" type="mtdl:MAggregatorType"/>  

<complexType name="SupportingTokenListType">



<sequence minOccurs="1" maxOccurs="1">






<element name="cryptocurrencyList" type="mtdl:CryptocurrencyListType" minOccurs="0" maxOccurs="1"/>






<element name="legalTenderList" type="mtdl:LegalTenderListType" minOccurs="0" maxOccurs="1"/>



</sequence>

</complexType>

<complexType name="CryptocurrencyListType">


<sequence>



<element name="cryptocurrency" type="mtdl:CryptocurrencyType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>

<complexType name="CryptocurrencyType">


<attribute name="cryptocurrencyName" type="mpeg7:termReferenceType" use="required"/>


<attribute name="cryptocurrencyWalletAddress" type="string" use="required"/>

</complexType>

<complexType name="LegalTenderListType">


<sequence>



<element name="legalTender" type="mtdl:LegalTenderType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>

<complexType name="LegalTenderType">


<attribute name="legalTenderName" type="mpeg7:termReferenceType" use="required"/>


<attribute name="legalTenderWalletAddress" type="string" use="required"/>

</complexType>
5.3.2 Semantics
Semantics of the MThingBaseAttributes:
	Name
	Definition

	idFlag
	This field, which is only present in the binary representation, indicates the presence of id attribute. If it is set to “1”, the id attribute is following.

	id
	Describes the unique identifier of a data instance.

	idRef
	Describes the unique identifier of an MThing.

	ipAddressFlag
	This field, which is only present in the binary representation, indicates the presence of ipAddress attribute. If it is set to “1”, the ipAddress attribute is following.

	ipAddress
	Describes the IP address of an MThing.

	urlFlag
	This field, which is only present in the binary representation, indicates the presence of url attribute. If it is set to “1”, the url attribute is following.

	url
	Describes the URL address of an MThing.


Semantics of the MThing base elements:
	Name
	Definition

	MSensor
	Describes an MSensor.

	MActuator
	Describes an MActuator.

	MAnalyzer
	Describes an MAnalyzer.

	MStorage
	Describes an MStorage.

	MManager
	Describes an MManager.

	MAggregator
	Describes an MAggregator.


Semantics of the MThingBaseTypes:
	Name
	Definition

	SupportingTokenListType
	Tool for describing a token list which is supported by an MThing.

	cryptocurrencyList
	Describes a list of cryptocurrencies that an MThing supports.

	legalTenderList
	Describes a list of legal tenders that an MThing supports.

	CryptocurrencyListType
	Tool for describing a cryptocurrency list which is supported by an MThing.

	cryptocurrency
	Describes the cryptocurrency which is used for a transaction.

	CryptocurrencyType
	Tool for describing a cryptocurrency.

	cryptocurrencyName
	Describes the alphabetic code of the cryptocurrency. 

	cryptocurrencyWalletAddress
	Describes a wallet address of the cryptocurrency.

	LegalTenderListType
	Tool for describing a list of legal tenders.

	legalTender
	Describes a legal tender which is used for a transaction.

	LegalTenderType
	Tool for describing a legal tender.

	legalTenderName
	Describes the alphabetic code of the legal tender.

	legalTenderWalletAddress
	Describes a wallet address of the legal tender.


5.4 Root element

5.4.1 Syntax

<element name="MThingInfo">


<complexType>



<sequence>




<element name="TimeStamp" type="mpegvct:AbsoluteTimeType" minOccurs="0"/>



<element name="supportingTokenList" type="mtdl:SupportingTokenListType" minOccurs="0" maxOccurs="1"/>




<choice>






<element ref="mtdl:MSensor"/>






<element ref="mtdl:MActuator"/>






<element ref="mtdl:MAnalyzer"/>






<element ref="mtdl:MStorage"/>






<element ref="mtdl:MManager"/>






<element ref="mtdl:MAggregator"/>





</choice>



</sequence>



<attributeGroup ref="mtdl:MThingBaseAttributes"/>


</complexType>

</element>
5.4.2 Semantics
Semantics of the MThingInfo type:
	Name
	Definition

	MThingInfo
	Serves as the root element for MThing metadata.

	timeStamp
	Provides the absolute time information of MThing metadata as defined in ISO/IEC 23005-6.

	supportingTokenList
	Describes a list of tokens that an MThing supports.


5.5 Media sensor description language

5.5.1 General
This subclause specifies tools for describing media sensors. The following subclause defines a complex type of MSensorType, which contains the MSensor capability description along with an abstract type of SensedDataBaseType, which the sensed data of individual MSensor should inherit.

5.5.2 Syntax

<!-- ################################################
-->

<!--  MSensor Base Type





-->

<!-- ################################################
-->
<complexType name="MSensorType">


<sequence>



<element name="sensorCapabilityList" type="mtdl:SensorCapabilityListType" minOccurs="0"/>



<element name="sensedData" type="mtdl:SensedDataBaseType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="SensorCapabilityListType">


<sequence>



<element name="sensorCapability" type="mtdl:SensorCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:sensorCapabilityListEnumType"/>

</complexType>
<simpleType name="sensorCapabilityListEnumType">


<restriction base="string">



<enumeration value="allSensorCapabilityList"/>



<enumeration value="availableSensorCapabilityList"/>



<enumeration value="appliedSensorCapabilityList"/>


</restriction>

</simpleType>
<complexType name="SensorCapabilityType">


<sequence>



<element name="sensorCapabilityParameter" type="mtdl:SensorCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="sensorCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="SensorCapabilityParameterType">


<attribute name="sensorCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="SensedDataBaseType" abstract="true"/>
5.5.3 Semantics

	Name
	Definition

	sensorCapabilityList
	List of the MSensor’s capabilities.

	sensedData
	Sensed Data by an MSensor.

	SensorCapabilityListType
	Tool for describing sensor capability.

	sensorCapability
	List of the MSensor’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	sensorCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	SensorCapabilityType
	Tool for describing capabilities.

	sensorCapabilityParameter
	List of the MSensor’s capability parameters.

	sensorCapabilityName
	Name of a capability of MSensor. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the SensorCapabilityCS defined in this document (A.2.1).

	SensorCapabilityParameterType
	Tool for describing capability parameters.

	sensorCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the SensorCapabilityParameterCS defined in this document (A.3.1).

	SensedDataBaseType
	Tool for describing a sensed data.


5.6 Media actuator description language

5.6.1 General
This subclause specifies tools for describing media actuators. The following subclause defines a complex type of MActuatorType, which contains the MActuator capability description along with an abstract type of ActuationDataBaseType, which the actuation command of individual MActuator should inherit.

5.6.2 Syntax 
<!-- ################################################
-->

<!--  MActuator Base Type





-->

<!-- ################################################
-->

<complexType name="MActuatorType">


<sequence>



<element name="actuatorCapabilityList" type="IoMT:ActuatorCapabilityListType" minOccurs="0"/>



<element name="actuationData" type="mtdl:ActuationDataBaseType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="ActuatorCapabilityListType">


<sequence>



<element name="actuatorCapability" type="mtdl:ActuatorCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:ActuatorCapabilityListEnumType"/>

</complexType>
<simpleType name="ActuatorCapabilityListEnumType">


<restriction base="string">



<enumeration value="allActuatorCapabilityList"/>



<enumeration value="availableActuatorCapabilityList"/>



<enumeration value="appliedActuatorCapabilityList"/>


</restriction>

</simpleType>
<complexType name="ActuatorCapabilityType">


<sequence>



<element name="actuatorCapabilityParameter" type="mtdl:ActuatorCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="actuatorCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="ActuatorCapabilityParameterType">


<attribute name="actuatorCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="ActuationDataBaseType" abstract="true"/>
5.6.3 Semantics

	Name
	Definition

	actuatorCapabilityList
	List of the MActuator’s capabilities.

	actuationData
	Actuation data from other MThings

	ActuatorCapabilityListType
	Tool for describing actuator capability.

	actuatorCapability
	List of the MActuator’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	actuatorCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	ActuatorCapabilityType
	Tool for describing capabilities.

	actuatorCapabilityParameter
	List of the MActuator’s capability parameters.

	actuatorCapabilityName
	Name of a capability of MActuator The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the ActuatorCapabilityCS defined in this document (A.2.2).

	ActuatorCapabilityParameterType
	Tool for describing capability parameters.

	actuatorCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the ActuatorCapabilityParameterCS defined in this document (A.3.2).

	ActuationDataBaseType
	Tool for describing a actuation data.


5.7 Media analyzer description language

5.7.1 General
This subclause specifies tools for describing media analyzer. The following subclause defines a complex type of MAnalyzerType, which contains the MAnalyzer capability description along with an abstract type of AnalyzedDataBaseType, which the analyzed data of individual MAnalyzer should inherit.

5.7.2 Syntax 
<!-- ################################################
-->

<!--  MAnalyzer Base Type





-->

<!-- ################################################
-->

<complexType name="MAnalyzerType">


<sequence>



<element name="analyzerCapabilityList" type="IoMT:AnalyzerCapabilityListType" minOccurs="0"/>



<element name="analyzedData" type="mtdl:AnalyzedDataBaseType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="AnalyzerCapabilityListType">


<sequence>



<element name="analyzerCapability" type="mtdl:AnalyzerCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:AnalyzerCapabilityListEnumType"/>

</complexType>
<simpleType name="AnalyzerCapabilityListEnumType">


<restriction base="string">



<enumeration value="allAnalyzerCapabilityList"/>



<enumeration value="availableAnalyzerCapabilityList"/>



<enumeration value="appliedAnalyzerCapabilityList"/>


</restriction>

</simpleType>
<complexType name="AnalyzerCapabilityType">


<sequence>



<element name="analyzerCapabilityParameter" type="mtdl:AnalyzerCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="analyzerCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="AnalyzerCapabilityParameterType">


<attribute name="analyzerCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="AnalyzedDataBaseType" abstract="true"/>
5.7.3 Semantics
	Name
	Definition

	analyzerCapabilityList
	List of the MAnalyzer’s capabilities.

	analyzedData
	Sensed Data by an MAnalyzer.

	AnalyzerCapabilityListType
	Tool for describing analyzer capability.

	analyzerCapability
	List of the MAnalyzer’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	analyzerCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	AnalyzerCapabilityType
	Tool for describing capabilities.

	analyzerCapabilityParameter
	List of the MAnalyzer’s capability parameters.

	analyzerCapabilityName
	Name of a capability of MAnalyzer. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the AnalyzerCapabilityCS defined in this document (A.2.3).

	AnalyzerCapabilityParameterType
	Tool for describing capability parameters.

	analyzerCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the AnalyzerCapabilityParameterCS defined in this document (A.3.3).

	AnalyzedDataBaseType
	Tool for describing a analyzed data.


5.8 Media storage description language

5.8.1 General
This subclause specifies tools for describing media storages. The following subclause defines a complex type of MStorageType, which contains the MStorage capability description along with an abstract type of StorageDataBaseType, which the storage command of individual MStorage should inherit.

5.8.2 Syntax 
<!-- ################################################
-->

<!--  MStorage Base Type





-->

<!-- ################################################
-->

<complexType name="MStorageType">


<sequence>



<element name="storageCapabilityList" type="IoMT:StorageCapabilityListType" minOccurs="0"/>



<element name="storageCommand" type="mtdl:StorageCommandBaseType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="StorageCapabilityListType">


<sequence>



<element name="storageCapability" type="mtdl:StorageCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:StorageCapabilityListEnumType"/>

</complexType>
<simpleType name="StorageCapabilityListEnumType">


<restriction base="string">



<enumeration value="allStorageCapabilityList"/>



<enumeration value="availableStorageCapabilityList"/>



<enumeration value="appliedStorageCapabilityList"/>


</restriction>

</simpleType>
<complexType name="StorageCapabilityType">


<sequence>



<element name="storageCapabilityParameter" type="mtdl:StorageCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="storageCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="StorageCapabilityParameterType">


<attribute name="storageCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="StorageCommandBaseType" abstract="true"/>
5.8.3 Semantics
	Name
	Definition

	storageCapabilityList
	List of the MStorage’s capabilities.

	StorageCapabilityListType
	Tool for describing storage capability.

	storageCommand
	Command to control the storage.

	storageCapability
	List of the MStorage’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	storageCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	StorageCapabilityType
	Tool for describing capabilities.

	storageCapabilityParameter
	List of the MStorage’s capability parameters.

	storageCapabilityName
	Name of a capability of MStorage. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the StorageCapabilityCS defined in this document (A.2.4).

	StorageCapabilityParameterType
	Tool for describing storage capability parameters.

	storageCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the StorageCapabilityParameterCS defined in this document (A.3.4).

	StorageCommandBaseType
	Tool for describing storage control commands.


5.9 Media manager description language

5.9.1 General
This subclause specifies tools for describing media thing managers. The following subclause defines a complex type of MManagerType, which contains the MManager capability description along with an abstract type of ManagerDataBaseType, which the managerment data of individual MManager should inherit.

5.9.2 Syntax 
<!-- ################################################
-->

<!--  MManager Base Type





-->

<!-- ################################################
-->

<complexType name="MManagerType">


<sequence>



<element name="managerCapabilityList" type="IoMT:ManagerCapabilityListType" minOccurs="0"/>



<element name="managementData" type="mtdl:ManagerDataBaseType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="ManagerCapabilityListType">


<sequence>



<element name="managerCapability" type="mtdl:ManagerCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:ManagerCapabilityListEnumType"/>

</complexType>
<simpleType name="ManagerCapabilityListEnumType">


<restriction base="string">



<enumeration value="allManagerCapabilityList"/>



<enumeration value="availableManagerCapabilityList"/>



<enumeration value="appliedManagerCapabilityList"/>


</restriction>

</simpleType>
<complexType name="ManagerCapabilityType">


<sequence>



<element name="managerCapabilityParameter" type="mtdl:ManagerCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="managerCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="ManagerCapabilityParameterType">


<attribute name="managerCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="ManagerDataBaseType" abstract="true"/>
5.9.3 Semantics
	Name
	Definition

	managerCapabilityList
	List of the MManager’s capabilities.

	ManagerCapabilityListType
	Tool for describing manager capability.

	managementData
	Management Data by an MManager.

	managerCapability
	List of the MManager’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	managerCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	ManagerCapabilityType
	Tool for describing capabilities.

	managerrCapabilityParameter
	List of the MManager’s capability parameters.

	managerCapabilityName
	Name of a capability of MManager. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the ManagerCapabilityCS defined in this document (A.2.5).

	ManagerCapabilityParameterType
	Tool for describing capability parameters.

	managerCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the ManagerCapabilityParameterCS defined in this document (A.3.5).

	ManagementDataBaseType
	Tool for describing a management data.


5.10  Media aggregator description language

5.10.1 General
This subclause specifies tools for describing media thing aggregator. The following subclause defines a complex type of MAggregatorType, which contains the MAggregator capability description along with the its group of MThings inside.
5.10.2 Syntax 
<!-- ################################################
-->

<!--  MAggregator Base Type





-->

<!-- ################################################
-->

<complexType name="MAggregatorType">


<sequence>



<element name="aggregatorCapabilityList" type="IoMT:AggregatorCapabilityListType" minOccurs="0"/>



<element name="aggregatedMThingList" type="mtdl:AggregatedMThingListType" minOccurs="0"/>


</sequence>

</complexType>
<complexType name="AggregatorCapabilityListType">


<sequence>



<element name="aggregatorCapability" type="mtdl:AggregatorCapabilityType" maxOccurs="unbounded"/>


</sequence>


<attribute name="listType" type="mtdl:AggregatorCapabilityListEnumType"/>

</complexType>
<simpleType name="AggregatorCapabilityListEnumType">


<restriction base="string">



<enumeration value="allAggregatorCapabilityList"/>



<enumeration value="availableAggregatorCapabilityList"/>



<enumeration value="appliedAggregatorCapabilityList"/>


</restriction>

</simpleType>
<complexType name="AggregatorCapabilityType">


<sequence>



<element name="aggregatorCapabilityParameter" type="mtdl:AggregatorCapabilityParameterType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>


<attribute name="aggregatorCapabilityName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="AggregatorCapabilityParameterType">


<attribute name="aggregatorCapabilityParameterName" type="mpeg7:termReferenceType" use="required"/>

</complexType>
<complexType name="AggregatedMThingListType">


<sequence>



<element name="MSensor" type="mtdl:MSensorType" minOccurs="0" maxOccurs="unbounded"/>



<element name="MActuator" type="mtdl:MActuatorType" minOccurs="0" maxOccurs="unbounded"/>



<element name="MAnalyzer" type="mtdl:MAnalyzerType" minOccurs="0" maxOccurs="unbounded"/>



<element name="MStorage" type="mtdl:MStorageType" minOccurs="0" maxOccurs="unbounded"/>



<element name="MManager" type="mtdl:MManagerType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>
5.10.3 Semantics
	Name
	Definition

	aggregatorCapabilityList
	List of the MAggregator’s capabilities.

	aggregatedMThingList
	List of aggregated MThing list.

	AggregatorCapabilityListType
	Tool for describing aggregator capability.

	aggregatorCapability
	List of the MAggregator’s entire capabilities.

	listType
	Tool for specify capability list type among all capability list, available capability list, and applied capability list.

	aggregatorCapabilityListEnumType
	Enumeration list which can be one of the capability type.

	AggregatorCapabilityType
	Tool for describing capabilities.

	aggregatorCapabilityParameter
	List of the MAggregator’s capability parameters.

	aggregatorCapabilityName
	Name of a capability of MManager. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the AggregatorCapabilityCS defined in this document (A.2.6).

	AggregatorCapabilityParameterType
	Tool for describing capability parameters.

	aggregatorCapabilityParameterName
	Name of a capability parameter. The type of the capability parameter shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the AggregatorCapabilityParameterCS defined in this document (A.3.6).

	AggregatedMThingListType
	Tool for describing an aggregated MThing list.


6 Media sensor output vocabulary

6.1 General
This subclause specifies syntax and semantics of the media sensor output vocabulary which comprises the following media sensors:

· IoMT camera.
NOTE
MSOV has been designed in an extensible way and additional media sensors can be added easily.

EXAMPLE
Additional media sensors can be added as extensions to mtdl:SensedDataBaseType and conformance to MTDL.

6.2 Schema wrapper

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

<?xml version="1.0"?>

<schema

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:mtdl="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS"

xmlns:msov="urn:mpeg:mpeg-IoMT:2018:01-MSOV-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
targetNamespace="urn:mpeg:mpeg-IoMT:2018:01-MSOV-NS"

elementFormDefault="qualified" attributeFormDefault="unqualified"

version="ISO/IEC 23093-3" id="MPEG-IOMT-MSOV.xsd">

<import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd"/>
  <import namespace="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS" schemaLocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-IOMT_schema_files/MPEG-IOMT-MTDL.xsd"/>
Additionally, the following line should be appended to the resulting schema document in order to obtain a well-formed XML document.

</schema>

6.3 IoMT camera 
6.3.1 General
This subclause specifies data formats to describe the outputs that can be produced by the IoMT camera.
6.3.2 Syntax 
<!-- ################################################
-->

<!--  Definition of Captured Time Type



-->

<!-- ################################################
-->
<complexType name="CapturedTimeType">


<complexContent>



<extension base="mtdl:SensedDataBaseType">




<sequence>





<element name="CapturedTime" type="mpeg7:TimePointType" />




</sequence>



</extension>


</complexContent>

</complexType>
6.3.3 Semantics

	Name
	Definition

	CapturedTimeType
	Tool for specifying the time point at which capturing of video source started based on Gregorian date time and time zone refering to ISO 8601.

	CapturedTime
	Describes the captured time of the video source.


Editor’s note: an example and its description must be added.
6.3.4 Example
7 Media actuator command vocabulary

7.1 General

This subclause specifies syntax and semantics of the media actuator command vocabulary which comprises the following media actuators:

· IoMT speaker;

· IoMT display;

· IoMT camera actuator.

NOTE
MACV has been designed in an extensible way and additional media actuators can be added easily.

EXAMPLE
Additional media actuators can be added as extensions to mtdl:ActuationDataBaseType and conformance to MTDL.

7.2 Schema wrapper

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

<?xml version="1.0"?>

<schema

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:mtdl="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS"

xmlns:macv="urn:mpeg:mpeg-IoMT:2018:01-MACV-NS" 
xmlns:scdv="urn:mpeg:mpeg-v:2018:01-SCDV-NS"
targetNamespace="urn:mpeg:mpeg-IoMT:2018:01-MACV-NS"

elementFormDefault="qualified" attributeFormDefault="unqualified"

version="ISO/IEC 23093-3" id="MPEG-IOMT-MACV.xsd">

<import namespace="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS" schemaLocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-IOMT_schema_files/MPEG-IOMT-MTDL.xsd"/>

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

</schema>

7.3 IoMT speaker
7.3.1 General
This subclause specifies data formats to describe the commands that can control the IoMT speaker.
7.3.2 Syntax
<!-- ################################################ -->

<!-- Definition of Speaker Command          -->

<!-- ################################################ -->

<complexType name="AudioPlayType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="playType" type="macv:AudioActuationType"/>




</sequence>



</extension>


</complexContent>

</complexType> 

<simpleType name="AudioActuationType">


<restriction base="string">



<enumeration value="play"/>



<enumeration value="stop"/>



<enumeration value="pause"/>



<enumeration value="rewind2x"/>



<enumeration value="rewind4x"/>



<enumeration value="rewind8x"/>



<enumeration value="rewind16x"/>



<enumeration value="rewind32x"/>



<enumeration value="fastForward2x"/>



<enumeration value="fastForward4x"/>



<enumeration value="fastForward8x"/>



<enumeration value="fastForward16x"/>



<enumeration value="fastForward32x"/>


</restriction>

</simpleType>

<complexType name="setVolumeType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="volume" >






<simpleType>







<restriction base="integer">








<minInclusive value="0"/>








<maxInclusive value="100"/>







</restriction>






</simpleType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>
7.3.3 Semantics
	Name
	Definition

	AudioPlayType
	Tool for describing a command for a speaker device to follow.

	playType
	Describes the audio play command.

	AudioActuationType
	Describes the commands which are play, stop, rewind 2x to 32x, and fast forward 2x to 32x.

	setVolumeType
	Tool for setting the volume of the speaker.

	volume
	Describes the volume to speaker in percent between 0 and 100.


7.3.4 Example
This example shows that a command the speaker to fast forward at 2x speed.
<mtdl:actuationData xsi:type="AudioPlayType">


<playType>fastForward2x</playType>

</mtdl:actuationData>
This example shows that a command the speaker to set volume to 80%.
<mtdl:actuationData xsi:type="setVolumeType">


<volume>80</volume>

</mtdl:actuationData>
7.4 IoMT display 

7.4.1 General
This subclause specifies data formats to describe the commands that control the IoMT display.
7.4.2 Syntax 

1

<!-- ################################################ -->

<!-- Definition of display Command          -->

<!-- ################################################ -->

<complexType name="VideoPlayType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="playType" type="macv:VideoActuationType"/>




</sequence>



</extension>


</complexContent>

</complexType> 

<simpleType name="VideoActuationType">


<restriction base="string">



<enumeration value="stop"/>



<enumeration value="play"/>



<enumeration value="pause"/>



<enumeration value="rewind2x"/>



<enumeration value="rewind4x"/>



<enumeration value="rewind8x"/>



<enumeration value="rewind16x"/>



<enumeration value="rewind32x"/>



<enumeration value="fastForward2x"/>



<enumeration value="fastForward4x"/>



<enumeration value="fastForward8x"/>



<enumeration value="fastForward16x"/>



<enumeration value="fastForward32x"/>


</restriction>

</simpleType>

<complexType name="setBrightnessType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="brightness" >






<simpleType>







<restriction base="integer">








<minInclusive value="0"/>








<maxInclusive value="100"/>







</restriction>






</simpleType>





</element>




</sequence>



</extension>


</complexContent>


</complexType>
7.4.3 Semantics
	Name
	Definition

	VideoPlayType
	Tool for describing a command for a display device to follow.

	playType
	Describes the video play command.

	VideoActuationType
	Describes the commands which are play, stop, rewind 2x to 32x, and fast forward 2x to 32x.

	setBrightnessType
	Tool for setting the brightness of the display.

	brightness
	Describes the brightness of display.


7.4.4 Example
This example shows that a command the display to stop playing.
<mtdl:actuationData xsi:type="VideoPlayType">


<playType>stop</playType>

</mtdl:actuationData>
This example shows that a command the display to set brightness to 100%.
<mtdl:actuationData xsi:type="setBrightnessType">


<brightness>100</brightness>

</mtdl:actuationData>
7.5 IoMT camera actuator

7.5.1 General
This subclause specifies data formats to describe the commands that can control the IoMT cameraActuator.
7.5.2 Syntax 
<!-- ################################################ -->

<!-- Definition of display Command          -->

<!-- ################################################ -->

<complexType name="setCameraOrientationType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="yaw">






<simpleType>







<restriction base="integer">








<minInclusive value="-180"/>








<maxInclusive value="180"/>







</restriction>






</simpleType>





</element>





<element name="pitch">






<simpleType>







<restriction base="integer">








<minInclusive value="-180"/>








<maxInclusive value="180"/>







</restriction>






</simpleType>





</element>





<element name="roll">






<simpleType>







<restriction base="integer">








<minInclusive value="-180"/>








<maxInclusive value="180"/>







</restriction>






</simpleType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="setCameraZoomType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="zoom" type="nonNegativeInteger"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="setCameraResolutionType">


<complexContent>



<extension base="mtdl:ActuationDataBaseType">




<sequence>





<element name="resolution" type="scdv:ResolutionType"/>




</sequence>



</extension>


</complexContent>

</complexType>
7.5.3 Semantics
	Name
	Definition

	setCameraOrientationType
	Tool for a command to set camera orientation.

	yaw
	Describes the angle to rotate in z-axis, Ψ(yaw) in degrees between -180 and 180.

	pitch
	Describes the angle to rotate in y-axis, Θ(pitch) in degrees between -180 and 180.

	roll
	Describes the angle to rotate in x-axis, φ (roll), in degrees between -180 and 180.

	setCameraZoomType
	Tool for a command to set camera zoom.

	zoom
	Describes the zoom of camera.

	setCameraResolutionType
	Tool for setting the resolution of the camera.

	resolution
	Describes the capturing resolution, which is composed of width and height.


7.5.4 Example
This example shows a command to set orientation of a camera with the yaw angle 90, the pitch angle 45, and the roll angle 60.
<mtdl:actuationData xsi:type="setCameraOrientationType">


<yaw>90</yaw>


<pitch>45</pitch>


<roll>60</roll>

</mtdl:actuationData>
This example shows a command to set the zoom 4 times.
<mtdl:actuationData xsi:type="setCameraZoomType">


<zoom>4</zoom>

</mtdl:actuationData>
This example shows a command to set the camera resolution to 1920x1080.
<mtdl:actuationData xsi:type="setCameraResolutionType">


<resolution>



<Width>1920</Width>



<Height>1080</Height>


</resolution>

</mtdl:actuationData>
8 Media analyzer output vocabulary

8.1 General

This subclause specifies syntax and semantics of the media analyzer output vocabulary which comprises the following media analyzers:

· IoMT time synchronizer;
· IoMT social event detector;

· IoMT hand gesture detector;

· IoMT hand gesture recognizer;

· IoMT hand gesture command generator;

· IoMT healthcare information generator;

· IoMT odor-image scent recognizer;

· IoMT SpeechRecognizer;

· IoMT QuestionAnalyzer.

NOTE
MAOV has been designed in an extensible way and additional media analyzers can be added easily.

EXAMPLE
Additional media analyzers can be added as extensions to mtdl:AnalyzedDataBaseType and conformance to MTDL.

8.2 Schema wrapper

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

<?xml version="1.0"?>

<schema

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:mtdl="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS"

xmlns:maov="urn:mpeg:mpeg-IoMT:2018:01-MAOV-NS" 
xmlns:scdv="urn:mpeg:mpeg-v:2018:01-SCDV-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
targetNamespace="urn:mpeg:mpeg-IoMT:2018:01-MAOV-NS"

elementFormDefault="qualified" attributeFormDefault="unqualified"

version="ISO/IEC 23093-3" id="MPEG-IOMT-MAOV.xsd">

<import namespace="urn:mpeg:mpeg-IoMT:2018:01-MTDL-NS" schemaLocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-IOMT_schema_files/MPEG-IOMT-MTDL.xsd"/>

<import namespace="urn:mpeg:mpeg-v:2018:01-SCDV-NS" schemalocation=“http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-V_schema_files/MPEG-V-SCDV.xsd"/>
<import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd"/>
Additionally, the following line should be appended to the resulting schema document in order to obtain a well-formed XML document.

</schema>

8.3 IoMT time synchronizer
8.3.1 General
This subclause specifies data formats to describe the outputs that can be produced by the MTimeSynchronizer. The MTimeSynchronizer obtains video sources and captured time from two different MCameras, and calculates the time offset between two different videos.
8.3.2 Syntax

<!-- #################################-->

<!-- Definition of Synced Video Type    -->

<!-- #################################-->

<complexType name="SyncedVideoType">

<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">


   

<sequence>





<element name="ReferenceVideoURL" type ="anyURI"/>





<element name="TargetVideoURL" type="anyURI"/>

    
<element name="ReferenceAudioURL" type ="anyURI"/>





<element name="TargetAudioURL" type="anyURI"/>





<element name="TimeOffset" type="mpeg7:MediaTimeType"/>


   

</sequence>


</extension>

</complexContent>

</complexType>

8.3.3 Semantics
	Name
	Definition

	SyncedVideoType
	Tool for describing information of video with time information.

	AnalyzedDataBaseType
	Tool for describing an AnalyzedDataBaseType.

	ReferenceVideoURL
	Describes the URL that identifies the reference video source.

	TargetVideoURL
	Describes the URL that identifies the target video source.

	ReferenceAudioURL
	Describes the URL that identifies the reference audio source.

	TargetAudioURL
	Describes the URL that identifies the target audio source.

	TimeOffset
	Describes time offset of media for time synchronization using video, audio and media time information. As defined in ISO/IEC 15938-5.


8.3.4 Example

This example shows the time offset between con1.avi to con2.avi. The con2.avi is 15 frames faster than the con1.avi. The time offset represents a difference of 15 frames on a 1/30 frame basis.
<mtdl:analyzedData type=“SyncedVideoType”>


<ReferenceVideoURI>http://www.moeg.com/con1.avi</ReferenceVideoURI>


<TargetVideoURI>http://www.moeg.com/con2.avi</TargetVideoURI>


<TimeOffset>



<mpeg7:MediaRelIncrTimePoint mediaTimeUnit=“PT1N30F”>15</mpeg7:MediaRelIncrTimePoint>


</TimeOffset>

</mtdl:analyzedData>
8.4 IoMT social event detector
8.4.1 General
This subclause specifies data format for social event analyzer output. The SocialEventType is used to represent information of analyzed social event. 
8.4.2 Syntax
<!-- ############################################-->

<!-- Definition of Social Event Detector Type    -->

<!-- ############################################-->

<complexType name="SocialEventType">


<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">




<sequence>





<element name="SocialEventName" type="mpeg7:termReferenceType"/>




</sequence>



</extension>


</complexContent>

</complexType>
8.4.3 Semantics
	Name
	Definition

	SocialEventName
	Describes the capability parameters of social event detector. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the SocialEventCS defined in this document (A.4.1)


Editor’s note: need a description for examples.
8.4.4 Example
<mtdl:analyzedData xsi:type=“SocialEventType”>


<SocialEventName>BIRTHDAY_SOCIAL_EVENT</SocialEventName>

</mtdl:analyzedData>
8.5 IoMT hand gesture detector

8.5.1 General
This subclause specifies data format for hand gesture detector output. The HandGestureType is used to represent information of detected hand gesture contour.
8.5.2 Syntax
<!-- ################################################
-->

<!-- Definition of Hand Gesture
           


-->

<!-- ################################################
-->

<complexType name="HandGestureType">


<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">




<choice>





<element name="HandContour" type="maov:HandContourType" minOccurs="0" maxOccurs="unbounded"/>





<element name="HandTrajectory" type="maov:HandTrajectoryType" minOccurs="0" maxOccurs="unbounded"/>




</choice>




<attribute name="dynamic" type="boolean" default="false"/>




<attribute name="lefthand" type="boolean" default="false"/>




<attribute name="threeDspace" type="boolean" default="false"/>




<attribute name="frameRate" type="decimal" use="optional" default="30"/>



</extension>


</complexContent>

</complexType>

<!-- ################################################
-->

<!-- Definition of Hand Contour 

           -->

<!-- ################################################
-->

<complexType name="HandContourType">


<sequence>



<choice>




<element name="coordinate" type="mpeg7:integerVector" minOccurs="0"/>




<element name="GroupBezierCurve" type="maov:GroupBezierCurveType" minOccurs="0"/>



</choice>



<element name="CenterPosition" type="mpeg7:integerVector" minOccurs="0"/>


</sequence>


<attribute name="useLastContour" type="boolean" default="false"/>

</complexType>

<!-- ################################################
-->

<!--Definition of Group Bezier Curve
           -->

<!-- ################################################
-->

<complexType name="GroupBezierCurveType">


<sequence maxOccurs="unbounded">



<element name="InitialStartPoint" type="mpeg7:integerVector"/>



<sequence maxOccurs="unbounded">




<element name="BezierCurve" type="maov:BezierCurveType"/>



</sequence>


</sequence>


<attribute name="OrderOfBezierCurve" type="mpeg7:unsigned8" default="3"/>


<attribute name="FittingError" type="double" use="optional"/>

</complexType>

<!-- ################################################
-->

<!-- Definition of Bezier Curve
           -->

<!-- ################################################
-->

<complexType name="BezierCurveType">


<sequence>


<element name="StartEndPoint" type="mpeg7:integerVector"/>



<sequence>




<element name="ControlPoint" type="mpeg7:integerVector" maxOccurs="unbounded"/>



</sequence>


</sequence>

</complexType>

<!-- ################################################
-->

<!-- Definition of Hand Trajectory  
           -->

<!-- ################################################
-->

<complexType name="HandTrajectoryType">


<choice>



<element name="GroupBezierCurve" type="maov:GroupBezierCurveType" minOccurs="0"/>



<sequence minOccurs="0" maxOccurs="unbounded">




<element name="CenterPosition" type="mpeg7:integerVector" minOccurs="0"/>



</sequence>


</choice>


<attribute name="dynamic" type="boolean" default="false"/>


<attribute name="trajectoryType" type="string" default="motionInterval"/>

</complexType>
8.5.3 Semantics

Editor’s note: semantics written below much be checked carefully for ordinary people to easily understand.
	Name
	Definition

	HandContour
	Describes hand contour extracted from the incoming image sequences by the processing of hand gesture detection. Hand contour description can be used to generate hand gesture based commands for user interaction by the processing of hand gesture recognition. 

	HandTrajectory
	Describes hand trajectory extracted from the incoming image   sequences by the processing of hand trajectory extraction. Hand trajectory description can be used to generate hand gesture based command for user interaction by the processing of hand gesture recognition.

	ObjectShape
	Describes object shape extracted from the incoming image sequences by the processing of object detection. Object shape description can be used to exploit object shape in diverse IoMT applications.

	dynamic
	Describes the indication whether the gesture is time varying or static.

	lefthands
	Describe the indication whether the left hand is used for generating hand gesture. If this value is true, then a user uses his/her left hand to generate hand gesture commands

0: false 1: true

	threeDspace
	Describes the indication whether the gesture is represented in 3-D space or 2-D space. For example, hand trajectory can be represented as a 3-D trajectory or 2-D trajectory that is the projection of 3-D trajectory the into 2-D space.

	frameRate
	Describes the frame rate of the incoming image sequence. framerate is used to calculate the time interval between consecutive hand contours or the speed of hand motion, etc.

	HandContourType
	Tool for describing hand contour. A hand contour description can be used to represent general hand contour, from which gesture-based interaction commands can be generated as a result of the gesture recognition.

	Coordinate
	Describes hand contour in a form of a set of coordinates in 2-D or 3-D space. 

	GroupBezierCurve
	Describes hand contour or hand trajectory in a form of a set of curves in 2-D space. A curve can be represented in a form of a set of 2-D coordinates.

	 CenterPosition
	Describes the center position of the detected hand contour in a form of a 2-D coordinates. Hand trajectory can be generated from a set of center positions of hands later.

	useLastContour
	Describes the indication whether the current contour description is available or the last available contour is used. When there is no need to generate a hand contour description of the detected hand for each frame or the valid hand contour is not detected for a certain frame, the last available contour description can be used instead as the current frame’s contour description.

	GroupBezierCurveType
	Tool for describing a set of Bezier curves description. A group of Bezier curve description can be used to represent hand gesture or trajectory.
Bezier curve is composed of two control points ([image: image7.png]


, [image: image9.png]


), one start point([image: image11.png]


), and end point([image: image13.png]


). Two control points are using for curvature of contour. 
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	InitialStartPoint
	Describes the initial point for the first Bezier curve of a set of Bezier curves representing the whole hand contour. By describing the initial point, the overlapping point between the consecutive curves can be described once instead of describing the same point redundantly. 
The start and end point of hand contour which is called InitialStartPoint is same due to the closed. InitialStartPoint is same with the last Bezier curve's end point when we draw Bezier curves which are consist of hand contour.

	BezierCurve
	Describes a part of hand contour in a form of Bezier curve. For each Bezier curve, (the order of Bezier curve n + 1) points are used to fitting the given curve by polynomial. By using the initial point of the first Bezier curve, n-points are used to represent each curve of consecutive curves representing hand contour instead of (n + 1) points. Each point is described as a form of coordinate in 2-D space.

	OrderOfBezierCurve
	Describes the order of Bezier curve, which is the order of polynomial fitting the given curve. For n-th Bezier curve, (n + 1) points in 2-D space, which consists of the starting point, end point, and (n-1) control points, are used to represent the given curve. 

	FittingError
	Describes the fitting error of the Bezier curve. The fitting error is used to represent the accuracy of Bezier curve in optional.

	BezierCurveType
	Tool for describing a Bezier curve. A Bezier curve use (the order of Bezier curve n + 1) points to fit the given curve by polynomial. By using the initial point of the first Bezier curve, n-points are used to represent each curve of consecutive curves representing hand contour instead of (n + 1) points. Each point is described as a form of coordinate in 2-D space.

	ControlPoint
	Describes a control point for Bezier curve in a form of 2-D coordinate.

	StartEndPoint
	Describes a start and an end point of a Bezier curve in a form of a 2-D coordinate. The start and end point are the overlapping points between consecutive curves representing hand contour.

Because one hand gesture is consisted of a set of Bezier curve, start points and end points of each Bezier curves are overlapped. To avoid duplication of the start and end point, this is represented as StartEndPoint.

	HandTrajectoryType
	Tool for describing hand trajectory. A hand trajectory description can be used to represent general hand trajectory, from which gesture-based interaction commands can be generated as a result of the gesture recognition.

It can be represented by a group of Bezier curves or a sequence of center position of hand.

	dynamic
	Describes the indication whether the hand contour is combined with hand trajectory in the given user gesture.
Editor’s note: this semantics is not clear enough -- Hand contour + trajectory ( true? else false?

	trajectoryType
	Describes the indication whether the trajectory is defined and generated in the unit of predefined time interval or in the moving duration. The type of motion interval (motionInterval) means the trajectory is generated during hand moving duration that is identified by motion detection. The type of time interval (timeInterval) indicates the trajectory is generated in the unit of predefined time interval. 

Editor’s note: this semantics is not clear enough - Need explanation of instances using this type. If this string type is limited, this shall be either an enumeration type or a classification scheme.


8.5.4 Example

In this instance, left hand is using for generating hand gesture commands because the left hand value is 'true'.  And this instance is not used for trajectory because the dynamic value is 'false'. The group bezier curve is used for representing a set of bezier point list.

Hand contour for hand gesture instance:

<mtdl:Manalyzer>
   <mtdl:analyzedData xsi:type="HandGestureType" lefthand="true" dynamic="false" threeDspace="false">

      <HandContour>

         <GroupBezierCurve>

            <InitialStartPoint>20 30</InitialStartPoint>

            <BezierCurve>

               <StartEndPoint>30 40<StartEndPoint>

               <ControlPoint>40 30</ControlPoint>

               <ControlPoint>50 70</ControlPoint>

            </BezierCurve>

            <BezierCurve>

               <StartEndPoint>20 40</StartEndPoint>

               <ControlPoint>30 90</ControlPoint>

               <ControlPoint>40 80</ControlPoint>

            </BezierCurve>

         </GroupBezierCurve>

      </HandContour>

   </mtdl:analyzedData>

</mtdl:MAnalyzer>
In this instance, a user uses left hand to generate hand trajectory. A left hand is using for generating hand gesture commands because the left hand value is 'true'.  And, this instance is  used for trajectory because the dynamic value is true. A list of Bezier points consisting of one trajectory representing a hand contour is provided.

Hand contour for hand trajectory instance:

<mtdl:Manalyzer>
   <mtdl:analyzedData xsi:type="HandGestureType" lefthand="true" dynamic="true" threeDspace="false">

      <HandTrajectory>

         <GroupBezierCurve>

            <InitialStartPoint>20 30</InitialStartPoint>

            <BezierCurve>

               <StartEndPoint>30 40</StartEndPoint>

               <ControlPoint>40 30</ControlPoint>

               <ControlPoint>50 70</ControlPoint>

            </BezierCurve>

            <BezierCurve>

               <StartEndPoint>20 40</StartEndPoint>

               <ControlPoint>30 90</ControlPoint>

               <ControlPoint>40 80</ControlPoint>

            </BezierCurve>

         </GroupBezierCurve>

      </HandTrajectory>

   </mtdl:analyzedData>

</mtdl:MAnalyzer>
8.6 IoMT hand gesture recognizer

8.6.1 General
This subclause specifies data format for hand gesture recognizer output. The HandPostureType is used to represent information of recognized hand posture.
8.6.2 Syntax

<!-- ################################################
-->

<!-- Definition of Hand Posture Type
            -->

<!-- ################################################
-->

<complexType name="HandPostureType">


<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">




<attribute name="Thumb" type="boolean" use="required"/>




<attribute name="Index" type="boolean" use="required"/>




<attribute name="Middle" type="boolean" use="required"/>




<attribute name="Ring" type="boolean" use="required"/>




<attribute name="Little" type="boolean" use="required"/>




<attribute name="Angle" default="0">





<simpleType>






<restriction base="integer">







<minInclusive value="0"/>







<maxInclusive value="3"/>






</restriction>





</simpleType>




</attribute>




<attribute name="InnerContour" type="boolean" use="required"/>



</extension>


</complexContent>

</complexType>
8.6.3 Semantics

	Name
	Definition

	HandPostureType
	Provides an abstract of Hand Posture Type.

	Thumb
	Describes a Thumb finger status + sentence.
false: close / true: open

	Index
	Describes an Index finger status.
false: close / true: open

	Middle
	Describes a Middle finger status.
false: close / true: open

	Ring
	Describes a Ring finger status.
false: close / true: open

	Little
	Describes a Little finger status.
false: close / true: open

	Angle
	Describes an angle of hand gesture representing the counterclockwise rotation in the unit of 90 degrees. The center of gravity of the hand area is placed at the original of the 2D plan, and the angle between the center axis of gravity of the hand gesture area and the positive horizontal line (zero degree) is measured as shown in the figure below. The start point and end point of the center axis of gravity is the center of gravity and the figure side of hand, respectively.

In this way, the zero degree is when the center axis of gravity is placed in the positive horizontal line and the degree is increased counterclockwise. 

The measured angle is quantized into one of the four regions as shown in the figure, then the value of the element of angle represents the corresponding region below.

0: 315[image: image16.png]


~45[image: image18.png]


 (white) / 1: 45[image: image20.png]


~135[image: image22.png]


 (blue) / 2: 135[image: image24.png]


~215[image: image26.png]


 (green) / 3: 215[image: image28.png]


~315[image: image30.png]


 (yellow) (as shown in the figures)
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	NumOfContour
	Describes the number of hand contours.

	HandSide
	Describes the hand side in the user’s point of view.
true: palm false: back-side of hand.


8.6.4 Example

The thumb and index finger, in which values are ‘true’, are open and the remaining fingers, in which values are ‘false’, are closed. And, the angle 0 means the hand posture where the palm side is located between 315[image: image33.png]


~45[image: image35.png]


.
<mtdl:Manalyzer>

<mtdl:analyzedData xsi:type="HandPostureType" Thumb="true" Index="true" Middle="false" Ring="false" Little="false" Angle="0" InnerContour="false" HandSide=”true”/>

</mtdl:MAnalyzer>
8.7 IoMT hand gesture command generator

8.7.1 General
This subclause specifies data format for hand gesture command generator output. The HandGetureCommandType is used to represent information of generated hand gesture command.
8.7.2 Syntax
<!-- ################################################
-->

<!-- Definition of Hand Gesture Command Generator Type             -->

<!-- ################################################
-->

<complexType name="HandGestureCommandType">

<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">



<sequence>




<element name="HandGestureCommand" type="mpeg7:termReferenceType"/>




</sequence>


</extension>


</complexContent>
</complexType>
8.7.3 Semantics

	Name
	Definition

	HandGestureCommandType
	Provides an abstract of Hand gesture command generator type

	HandGestureCommand
	Describes the capability parameters of Hand gesture command generator detector. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the GestureCommandCS defined in this document (A.4.2).


Editor’s note: need a description for examples.
8.7.4 Example
<mtdl:analyzedData xsi:type=“HandGestureCommandType”>


<HandGestureCommandName>play</HandGestureCommandName>

</mtdl:analyzedData>
8.8 IoMT healthcare information generator
8.8.1 General
This subclause specifies data format for healthcare information generator output. The HealthcareInfoType is used to represent information of generated healthcare information.
8.8.2 Syntax
<!-- ################################################
-->

<!-- Definition of Healthcare Information Type
 
            -->

<!-- ################################################
-->

<complexType name="HealthcareInfoType">

<complexContent>


<extension base="mtdl:AnalyzedDataBaseType">



<sequence>




<element name="Patient" type="maov:PatientType"/>




<element name="CommonMediaInfo" type="maov:CommonMediaInfoType"/>




<choice>





<element name="ImageInfo" type="maov:ImageInfoType"/>





<element name="VideoInfo" type="maov:VideoInfoType"/>




</choice>



</sequence>


</extension>

</complexContent>

</complexType>
<!-- ################################################
-->

<!-- Definition of PatientType
 
            -->

<!-- ################################################
-->

<complexType name="PatientType">


<all>



<element name="PatientName" type="maov:PatientNameType" minOccurs="0"/>



<element name="PatientAge" type="string" minOccurs="0"/>



<element name="PatientSex" type="string" minOccurs="0"/>


</all>

</complexType>
<!--################################################-->

<!-- Definition of Patient Name Type
 
            -->

<!-- ################################################
-->

<complexType name="PatientNameType">


<all>



<element name="FamilyName" type="string" minOccurs="0"/>



<element name="GivenName" type="string" minOccurs="0"/>



<element name="MiddleName" type="string" minOccurs="0"/>


</all>

</complexType>
<!--################################################-->

<!--Definition of  Common Media Info Type
           

 -->

<!-- ################################################
-->

<complexType name="CommonMediaInfoType">


<all>



<element name="BitDepth" type="decimal" minOccurs="0"/>



<element name="Width" type="decimal" minOccurs="0"/>



<element name="Height" type="decimal" minOccurs="0"/>



<element name="SamplesPerPixel" type="decimal" minOccurs="0"/>


<element name="PixelAspectRatioX" type="decimal" minOccurs="0"/>
<element name="PixelAspectRatioY" type="decimal" minOccurs="0"/>


</all>

</complexType>
<!--################################################-->

<!-- Definition of Image Type           

 -->

<!-- ################################################
-->

<complexType name="ImageInfoType">


<all>



<element name="WindowWidth" type="decimal" minOccurs="0"/>



<element name="WindowCenter" type="mpeg7:integerVector" minOccurs="0"/>



<element name="NumberOfFrames" type="decimal" minOccurs="0"/>


</all>

</complexType>
<!--################################################-->

<!-- Definition of Video Type

               -->

<!-- ##############################################  -->

<complexType name="VideoInfoType">


<all>



<element name="VideoFormat" type="string" minOccurs="0"/>



<element name="FrameRate" type="decimal" minOccurs="0"/>


</all>

</complexType>
8.8.3 Semantics

	Name
	Definition

	HealthcareInfoType
	Tool for describing healthcare information related to a patient and image/video characteristics.

	Patient
	Describes patient related information which is obtained from a speech recognizer.

	CommonMediaInfo
	Describes common media related information on video and images, which is obtained from image/video characteristics and/or is extracted from the incoming image/video.

	ImageInfo
	Describes image information which is obtained from a hand gesture recognizer aand/or is extracted from the incoming image.

	VideoInfo
	Describes video information which is obtained from video characteristics and/or is extracted from the incoming video.

	PatientName
	Describes a full name of a patient including family name, given name, and middle name.

	PatientAge
	Age of a patient.

	PatientSex
	Sex of a patient.

	PatientNameType
	Provides information of patient name.

	FamilyName
	Patient’s family name.

	GivenName
	Patient’s given name.

	MiddleName
	Patient’s middle name.

	CommonMediaInfoType
	Tool for describing common information on image/video characteristics.

	BitDepth
	Describes the number of bits allocated for each sample of pixel. Each sample shall have the same number of bits allocated bit depth.

	Width
	Describes the width of image/video in the unit of pixel. 

	Height
	Describes the height of image/video in the unit of pixel.

	SamplesPerPixel
	Describes the number of color component per pixel.
For monochrome image/video, the number of component is 1 For RGB and other three-color models, the value of this element is 3.

	PixelAspectRatioX
	Describes the ratio of the horizontal size of the pixels in the image specified by integer value.

	PixelAspectRatioY
	Describes the ratio of the vertical size of the pixels in the image specified by integer value.

	ImageInfoType
	Provides an abstract of information on image characteristics.

	WindowWidth
	Window width specifies the width of image to be displayed in the unit of pixel.

	WindowCenter
	Window center specifies the center position of image to be displayed as a 2D coordinate. The position of (0, 0) is the top-left pixel position in an image.
The first value represents X coordination and the last value represents Y coordination.
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	NumberOfFrames
	Number of frames in a multi-frame image which is a series of images with a common image header. The value of this element is generated by a speech recognizer.

	VideoInfoType
	Provides an abstract of information on video characteristics.

	VideoFormat
	Describes the compression format of a video.

	FrameRate
	Number of frames per second.


8.8.4 Examples
In this instance, a patient’s family name is Chun and given name is sungmoon. The gender of the patient is a male. He is 40 years old.This example is information of image. It need. 8 bit depth per pixel which is available for 0 ~ 255. Image width and height is 1920x1080. This image is composed of RGB, YCbCr, and etc. Pixel aspect ratio is 1 : 1 which means a square pixel. Window width and center means a capturing region in which width is 1000 pixel and center position is (500, 250). And only one picture are ready to transmit.

Example A: image

<mtdl:MAnalyzer>


<mtdl:analyzedData xsi:type="HealthcareInfoType">



<Patient>




<PatientName>





<FamilyName>Chun</FamilyName>





<GivenName>Sungmoon</GivenName>




</PatientName>




<PatientAge>40</PatientAge>




<PatientSex>Male</PatientSex>



</Patient>




<CommonMediaInfo>




<BitDepth>8</BitDepth>




<Width>1920</Width>




<Height>1080</Height>




<SamplesPerPixel>3</SamplesPerPixel>




<PixelAspectRatioX>1</PixelAspectRatioX>




<PixelAspectRatioY>1</PixelAspectRatioY>



</CommonMediaInfo>



<ImageInfo>




<WindowWidth>1000</WindowWidth>




<WindowCenter>500 250</WindowCenter>




<NumberOfFrames>1</NumberOfFrames>



</ImageInfo>


</mtdl:analyzedData>

</mtdl:MAnalyzer>

In this instance, a patient’s family name is Chun and given name is sungmoon. The gender of the patient is a male. He is 40 years old. This example is information of image. It need. 8 bit depth per pixel which is available for 0 ~ 255. Image width and height is 1920x1080. This image is composed of RGB, YCbCr, and etc. Pixel aspect ratio is 1 : 1 which means a square pixel. This video is compressed by using MPEG-4 AVC. And, frame rate is 60Hz.

Example B: video

<mtdl:MAnalyzer>


<mtdl:analyzedData xsi:type="HealthcareInfoType">



<Patient>




<PatientName>





<FamilyName>Chun</FamilyName>





<GivenName>Sungmoon</GivenName>




</PatientName>




<PatientAge>40</PatientAge>




<PatientSex>Male</PatientSex>



</Patient>



<CommonMediaInfo>




<BitDepth>8</BitDepth>




<Width>1920</Width>




<Height>1080</Height>



     
<SamplesPerPixel>3</SamplesPerPixel>




<PixelAspectRatioX>1</PixelAspectRatioX>




<PixelAspectRatioY>1</PixelAspectRatioY>



</CommonMediaInfo>



<VideoInfo>




<VideoFormat>MPEG-4 AVC</VideoFormat>




<FrameRate>60</FrameRate>



</VideoInfo>


</mtdl:analyzedData>

</mtdl:MAnalyzer>

8.9 IoMT odor-image scent recognizer. 
8.9.1 General
This subclause specifies data format for odor-image analyzer output. The odorImageType is used to represent the recognized odor image.
8.9.2 Syntax

<complexType name="odorImageType">

<complexContent>
<extension base="mtdl:AnalyzedDataBaseType">

<sequence>

<element name="odorImageOutputList" type="maov:odorImageOutputListType"/>

</sequence>

</extension>

</complexContent>

</complexType>

<complexType name="odorImageOutputListType">

<sequence>

<element name="odorImageOutput" type="maov:odorImageOutputType" maxOccurs="unbounded"/>


</sequence>

</complexType>

<complexType name="odorImageOutputType">

<attribute name="odorImageLabel" type="mpeg7:termReferenceType" use="required" />

<attribute name="confidenceLevel" type="unsignedInt" use="optional"/>

</complexType>
8.9.3 Semantics
	Name
	Definition

	odorImageType
	Tool for describing output of IoMT odor image scent recognizer. 

	odorImageOutputList
	List of the odor image outputs recognized by IoMT odor image scent recognizer. 

	odorImageOutputListType
	Tool for describing the odor image outputs recognized by IoMT odor image scent recognizer.

	odorImageOutput
	Describes each odor image output recognized by IoMT odor image scent recognizer.

	odorImageOutputType
	Tool for describing an odor image output recognized by IoMT odor image scent recognizer.

	odorImageLabel
	Describes the capability parameters of odor-image scent recognizer. The type of the capability shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the ScentCS defined in ISO/IEC 23005-6.

	confidenceLevel
	Describes the confidence level of a recognized odor image label.


Editor’s note: need a description for examples.
8.9.4 Example

<mtdl:analyzedData xsi:type="odorImageType">


<odorImageOutputList>
<odorImageOutput odorImageLabel="coffee_cream" confidenceLevel="60"/>
<odorImageOutput odorImageLabel="orange" confidenceLevel="0"/>

</odorImageOutputList>

</analyzedData>
8.10  IoMT speech recognizer

8.10.1 General
This subclause specifies data formats to describe the outputs that can be produced by the IoMT SpeechRecognizer. The SpeechRecognizer takes speech input and produces speech recognition result, which is speech text. The result of speech recognition can be used as an input of use for generating user interaction commands. 

8.10.2 Syntax
<!-- ################################################
-->

<!-- Definition of Speech Recognition
            -->

<!-- ################################################
-->

<complexType name="SpeechRecognitionType">


<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">




<sequence>





<element name="speechText" type="string"
minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>
8.10.3 Semantics

	Name
	Definition

	SpeechRecognitionType
	Provides an abstract of description of speech recognition, which is done in the media analyzer.

	speechText
	Describes the resulting text of speech recognition.


8.10.4 Example
This example shows that the analyzed data is the speech recognition result, which is the text output from the user’s speech, “Please turn to Channel 7.” 

<mtdl:analyzedData xsi:type="SpeechRecognitionType">


<speechText>Please turn to Channel 7</speechText>

</mtdl:analyzedData>

8.11  IoMT question analyzer

8.11.1 General
This subclause specifies data formats to describe the outputs that can be produced by the IoMT QuestionAnalyzer. The QuestionAnalyzer takes a user’s question in text as an input and produces a question analysis result. The result of question analysis can be used as an input for generating user interaction commands as well as input to the Question Answering (QA) Server to provide answers/information to the user. The UserQuestionType is used to represent the analyzed user’s question, for which answers can be provided by QA service. If it is analyzed as a control command, it is sent to the actuator.
8.11.2 Syntax
<!-- ################################################
-->

<!-- Definition of Question Analysis
            -->

<!-- ################################################
-->

<complexType name="QuestionAnalysisType">


<complexContent>



<extension base="mtdl:AnalyzedDataBaseType">




<sequence>





<element name="analyzedQuestion" type="maov:UserQuestionType" minOccurs="0"/>





<element name="language" type="language" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ################################################
-->

<!-- Definition of User Question 

            -->

<!-- ################################################
-->

<complexType name="UserQuestionType">


<sequence>



<element name="qtopic" type="string" minOccurs="0"/>



<element name="qfocus" type="mpeg7:termReferenceType" minOccurs="0"/>



<element name="qCsemantic" type="mpeg7:termReferenceType" minOccurs="0"/>


</sequence>


<attribute name="qdomain" type="string"/>

</complexType>
8.11.3 Semantics
	Name
	Definition

	QuestionAnalysisType
	Provides an abstract of description of question analysis, which can be done in a processing unit.

	anlyzedQuestion
	Describes analyzed question resulting from the question analysis.

	language
	Indicates the language of the input question.

NOTE
If present, the Language element shall take precedence over other language indications present within the input question.

	UserQuestionType
	Provides abstracts of User Question description. Describes user’s utterance that is the output of speech recognition process. User Question is sent to QA server for providing answers to the user. If it is a control command, it is sent to the actuator.

	qtopic
	Describes topic of the question. Question topic is the object or event that the question is about. 
Ex. Qtopic is King Lear in “Who is the author of King Lear?”.  

	qfocus
	Describes the focus of the question, which is one of 5W1H. The type of the focus shall be described using the mpeg7:termReferenceType  defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the QfocusCS defined in this document (A.4.3).
Ex. What, where, who, what policy.

	qCsemantic
	Describes the question classification based on the meaning/purpose of the question. The type of the question classification shall be described using the mpeg7:termReferenceType defined in 7.6 of ISO/IEC 15938-5:2003. A classification scheme that may be used for this purpose is the QCsemanticCS defined in this document (A.4.4). 
Ex. What does MPEG stand for? (Request for terminology). Could you please turn on the TV? (Request for command)

	qdomain
	Describes the domain of the question such as “science”, “weather”, “history”. 
Ex. Who is the third king of Yi dynasty in Korea? (qdomain: history)


8.11.4 Examples
This example shows the question analysis result of the user’s question, “Who is the author of King Lear?” The result consists of analyzedQuestion and language, “en-us”. The question analysis result in the example shows that the domain of the question is “Literature”, the topic of the question is “King Lear”, the focus of the question is “Who” and the purpose of the question is to “Request_for_inforamtion”.
<mtdl:analyzedData xsi:type="QuestionAnalysisType">


<analyzedQuestion qdomain="Literature">



<qtopic>King Lear</qtopic>



<qfocus>Who_question</qfocus>



<qCsemantic>Request_for_information</qCsemantic>


</analyzedQuestion>


<language>en-us</language>

</mtdl:analyzedData>

This example shows the result of the analyzed question of “How do you make Kimchi?” The question analysis result in the example shows that the domain of the question is “Cooking”, the topic of the question is “Kimchi”, the focus of the question is How” and the purpose of the question is to “Request_for_method”.
<mtdl:analyzedData xsi:type="QuestionAnalysisType">


<analyzedQuestion qdomain="Cooking">



<qtopic>Kimchi</qtopic>



<qfocus>How_question</qfocus>



<qCsemantic>Request_for_method</qCsemantic>


</analyzedQuestion>


<language>en-us</language>

</mtdl:analyzedData>

Annex A 

SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Classification Scheme
A.1 MThingTypeCS
<Term termId=“MSensor”>

    <Name xml:lang=“en”>Media Sensor</Name>

    <Definition xml:lang=“en”>



An MThing capable of sensing media 
    </Definition>

</Term>
<Term termId=“MActuator”>

    <Name xml:lang=“en”>Media Actuator</Name>

    <Definition xml:lang=“en”>



An MThing capable of actuating, rendering, and/or displaying media and related metadata
    </Definition>

  </Term>
  <Term termId=“MAnalyzer”>

    <Name xml:lang=“en”>Media Analyzer</Name>

    <Definition xml:lang=“en”>


An MThing capable of analyzing media, and producing related media and/or metadata 
    </Definition>

</Term>
<Term termId=“MStorage”>

    <Name xml:lang=“en”>Media Storage</Name>

    <Definition xml:lang=“en”>


An MThing capable of storing media or metadata
    </Definition>

</Term>
  <Term termId=“MManager“>

    <Name xml:lang=“en”>MThing Manager</Name>

    <Definition xml:lang=“en”>


An MThing capable of managing a list of MThings
    </Definition>

</Term>
  <Term termId=“MAggregator”>

    <Name xml:lang=“en”>MThing Aggregator</Name>

    <Definition xml:lang=“en”>


An MThing composed of two or more sub-MThings
    </Definition>

</Term>
Binary representation of MThingTypeCS:
	Binary representation
	Term ID of SensorCapabilityCS

	00000000
	MSensor

	00000001
	MActuator

	00000010
	MAnalyzer

	00000011
	MStorage

	00000100
	MManager

	00000101
	MAggregator

	00000110 – 11111111
	Reserved


A.2 CapabilityCS
Editor’s note: The content of this section needs to be filled by contributors. Classification Schemes shall be further amended with respect to each MThing. So do their binary representations. 
A.2.1 SensorCapabilityCS
<Term termId=“RECORD_VIDEO”>

    <Name xml:lang=“en”>Record video</Name>

    <Definition xml:lang=“en”>



An MThing is capable of recording video

    </Definition>

</Term>
<Term termId=“RECORD_AUDIO”>

    <Name xml:lang=“en”>Record audio</Name>

    <Definition xml:lang=“en”>



An MThing is capable of recording audio

    </Definition>

  </Term>
  <Term termId=“STREAM_VIDEO”>

    <Name xml:lang=“en”>Stream video</Name>

    <Definition xml:lang=“en”>


An MThing is capable of streaming video

    </Definition>

</Term>
<Term termId=“STREAM_AUDIO”>

    <Name xml:lang=“en”>Stream audio</Name>

    <Definition xml:lang=“en”>


An MThing is capable of streaming audio

    </Definition>

</Term>
  <Term termId=“MEASURE_LATITUDE “>

    <Name xml:lang=“en”>Measure a latitude</Name>

    <Definition xml:lang=“en”>


An MThing is capable of measuring a latitude

    </Definition>

</Term>
  <Term termId=“MEASURE_LONGITUDE”>

    <Name xml:lang=“en”>Measure a longitude</Name>

    <Definition xml:lang=“en”>


An MThing is capable of measuring a longitude

    </Definition>

</Term>
  <Term termId=“MEASURE_AZIMUTH”>

    <Name xml:lang=“en”>Measure an azimuth</Name>

    <Definition xml:lang=“en”>


An MThing is capable of measuring an azimuth

    </Definition>

</Term>
  <Term termId=“MEASURE_PITCH_ANGLE”>

    <Name xml:lang=“en”>Measure a pitch angle</Name>

    <Definition xml:lang=“en”>


An MThing is capable of measuring a pitch angle
    </Definition>

</Term>
  <Term termId=“MEASURE_ROLL_ANGLE”>

    <Name xml:lang=“en”>Measure roll</Name>

    <Definition xml:lang=“en”>


An MThing is capable of measuring a roll angle
    </Definition>

</Term>
<Term termId=“RECORD_STEREO_VIDEO “>

    <Name xml:lang=“en”>Record_stereo_video</Name>

    <Definition xml:lang=“en”>


An MThing is capable of stereo camera
    </Definition>

</Term>
Binary representation of SensorCapabilityCS:
	Binary representation
	Term ID of SensorCapabilityCS

	00000000
	RECORD_VIDEO

	00000001
	RECORD_AUDIO

	00000010
	STREAM_VIDEO

	00000011
	STREAM_AUDIO

	00000100
	MEASURE_DISTANCE

	00000101
	MEASURE_LATITUDE

	00000110
	MEASTURE_LONGITUDE

	00000111
	MEASURE_AZIMUTH

	00001000
	MEASURE_PITCH_ANGLE

	00001001
	MEASURE_ROLL_ANGLE

	00001010
	RECORD_STEREO_VIDEO

	00001011 – 11111111
	Reserved


A.2.2 ActuatorCapabilityCS
<Term termId=“VIBRATE”>

    <Name xml:lang=“en”>Vibrate</Name>

    <Definition xml:lang=“en”>


An MThing is capable of vibrating
    </Definition>
</Term>

<Term termId=“PLAY_AUDIO”>

    <Name xml:lang=“en”>Play_audio</Name>

    <Definition xml:lang=“en”>


An MThing is capable of play audio
</Term>
Binary representation of AnalyzerCapabilityCS:
	Binary representation
	Term ID of SensorCapabilityParameterCS

	00000000
	VIBRATE

	00000001
	PLAY_AUDIO

	00000010 - 11111111
	Reserved


A.2.3 AnalyzerCapabilityCS
<Term termId=“DETECT_SOCIAL_EVENT”>

    <Name xml:lang=“en”>Detect social event</Name>

    <Definition xml:lang=“en”>


An MThing is capable of detecting social event
    </Definition>

</Term>
<Term termId=“DETECT_HAND_GESTURE”>

    <Name xml:lang=“en”>Detect hand gesture</Name>

    <Definition xml:lang=“en”>


An MThing is capable of detecting hand gesture
    </Definition>

</Term>
<Term termId=“RECOGNIZE_HAND_GESTURE”>

    <Name xml:lang=“en”>Recognize hand gesture</Name>

    <Definition xml:lang=“en”>


An MThing is capable of recognizing hand gesture
    </Definition>

</Term>
<Term termId=“MAP_HAND_GESTURE_COMMAND”>

    <Name xml:lang=“en”>Mapping hand gesture command</Name>

    <Definition xml:lang=“en”>


An MThing is capable of mapping hand gesture
    </Definition>

</Term>
<Term termId=“RECOGNIZE_SPEECH”>

    <Name xml:lang=“en”> Recognize speech </Name>

    <Definition xml:lang=“en”>



An MThing is capable of recognizing speech

    </Definition>

</Term>

<Term termId=“ANALYZE_QUESTION”>

    <Name xml:lang=“en”>Analyze question</Name>

    <Definition xml:lang=“en”>



An MThing is capable of analyse question

    </Definition>

</Term>
Binary representation of AnalyzerCapabilityCS:
	Binary representation
	Term ID of SensorCapabilityParameterCS

	00000000
	DETECT_SOCIAL_EVENT

	00000001
	DETECT_HAND_GESTURE

	00000010
	RECOGNIZE_HAND_GESTURE

	00000011
	MAP_HAND_GESTURE_COMMAND

	00000100
	RECOGNIZE_SPEECH

	00000101
	ANALYZE_QUESTION

	00000110 - 11111111
	Reserved


A.2.4 StorageCapabilityCS
placeholder
A.2.5 ManagerCapabilityCS
placeholder
A.2.6 AggregatorCapabilityCS
placeholder
A.3 CapabilityParameterCS
A.3.1 SensorCapabilityParameterCS

<Term termId=“AUDIO_CODEC_PCM”>

    <Name xml:lang=“en”>PCM Codec</Name>

    <Definition xml:lang=“en”>



Audio is streamed in PCM codec.
    </Definition>

</Term>
<Term termId=“AUDIO_CODEC_AC3”>

    <Name xml:lang=“en”>AC3 Codec</Name>

    <Definition xml:lang=“en”>



Audio is streamed in AC3 codec.
    </Definition>

</Term>
<Term termId=“AUDIO_STREAMING_PROTOCOL_HTTP”>

    <Name xml:lang=“en”>Audio Streaming HTTP Protocol </Name>

    <Definition xml:lang=“en”>



Audio is streamed in HTTP protocol.
    </Definition>

</Term>
<Term termId=“AUDIO_STREAMING_PROTOCOL_RTP”>

    <Name xml:lang=“en”>Audio Streaming RTP Protocol </Name>

    <Definition xml:lang=“en”>



Audio is streamed in RTP Protocol.
    </Definition>

</Term>
Binary representation of SensorCapabilityParameterCS:
	Binary representation
	Term ID of SensorCapabilityParameterCS

	00000000
	AUDIO_CODEC_PCM

	00000001
	AUDIO_CODEC_AC3

	00000010
	AUDIO_STREAMING_PROTOCOL_HTTP

	00000011
	AUDIO_STREAMING_PROTOCOL_RTP

	00000100 - 11111111
	Reserved


A.3.2 ActuatorCapabilityParameterCS
placeholder
A.3.3 AnalyzerCapabilityParameterCS
placeholder
A.3.4 StorageCapabilityParameterCS
placeholder
A.3.5 ManagerCapabilityParameterCS
placeholder
A.3.6 AggregatorCapabilityParameterCS
placeholder
A.4 AnalyzerCS
A.4.1 SocialEventCS
<Term termId=“BIRTHDAY_SOCIAL_EVENT”>

    <Name xml:lang=“en”>Birthday social event</Name>

    <Definition xml:lang=“en”>



Detected social event type is birthday.
    </Definition>

</Term>

</Term>
<Term termId=“FUNERAL_SOCIAL_EVENT”>

    <Name xml:lang=“en”>Funeral social event</Name>

    <Definition xml:lang=“en”>



Detected social event type is funeral.
    </Definition>

</Term>
<Term termId=“WEDDING_SOCIAL_EVENT”>

    <Name xml:lang=“en”>Wedding social event</Name>

    <Definition xml:lang=“en”>



Detected social event type is wedding.
    </Definition>

</Term>
<Term termId=“GRADUATION_SOCIAL_EVENT”>

    <Name xml:lang=“en”>Graduation social event</Name>

    <Definition xml:lang=“en”>



Detected social event type is gradudation.
    </Definition>

</Term>
Binary representation of SocialEventCS:
	Binary representation
	Term ID of SocialEventCS

	00000000
	BIRTHDAY_SOCIAL_EVENT

	00000001
	FUNERAL_SOCIAL_EVENT

	00000010
	WEDDING_SOCIAL_EVENT

	00000011
	GRADUATION_SOCIAL_EVENT

	00000100 - 11111111
	Reserved


A.4.2  GestureCommandCS
<Term termId="PLAY">

   <Name xml:lang="en">play</Name>

   <Definition xml:lang="en">



play

   </Definition>

</Term>

<Term termId="STOP">

   <Name xml:lang="en">Stop</Name>

   <Definition xml:lang="en">



stop

   </Definition>

</Term>

<Term termId="Pause">

   <Name xml:lang="en">Pause</Name>

   <Definition xml:lang="en">



Pause

   </Definition>

</Term>

<Term termId="Rewind2x">

   <Name xml:lang="en">Rewind2x</Name>

   <Definition xml:lang="en">



Rewind2x

   </Definition>

</Term>

<Term termId="Rewind4x">

   <Name xml:lang="en">Rewind4x</Name>

   <Definition xml:lang="en">



Rewind4x

   </Definition>

</Term>

<Term termId="Fastforward2x">

   <Name xml:lang="en">Fastforward2x</Name>

   <Definition xml:lang="en">



Fastforward2x

   </Definition>

</Term>

<Term termId="Fastforward4x">

   <Name xml:lang="en">Fastforward4x</Name>

   <Definition xml:lang="en">



Fastforward4x

   </Definition>

</Term>

<Term termId="Zoomin">

   <Name xml:lang="en">Zoomin</Name>

   <Definition xml:lang="en">



Zoom in

   </Definition>

</Term>

<Term termId="Zoomout">

   <Name xml:lang="en">Zoomout</Name>

   <Definition xml:lang="en">



Zoom out

   </Definition>

</Term>

<Term termId="Changeview">

   <Name xml:lang="en">Changeview</Name>

   <Definition xml:lang="en">



Change view

   </Definition>

</Term>

<Term termId="Enter">

   <Name xml:lang="en">Enter</Name>

   <Definition xml:lang="en">



Enter

   </Definition>

</Term>

<Term termId="Cancel">

   <Name xml:lang="en">Cancel</Name>

   <Definition xml:lang="en">



Cancel

   </Definition>

</Term>

<Term termId="Select">

   <Name xml:lang="en">Select</Name>

   <Definition xml:lang="en">



Select

   </Definition>

</Term>

<Term termId="Go_forward">

   <Name xml:lang="en">Go_forward</Name>

   <Definition xml:lang="en">



Go forward

   </Definition>

</Term>

<Term termId="Go_left">

   <Name xml:lang="en">Go_left</Name>

   <Definition xml:lang="en">



Go forward

   </Definition>

</Term>

<Term termId="Co_right">

   <Name xml:lang="en">Go_right</Name>

  <Definition xml:lang="en">



Go forward

   </Definition>

</Term>

<Term termId="Turn_left">

   <Name xml:lang="en">Turn_left</Name>

   <Definition xml:lang="en">



Turn left

   </Definition>

</Term>

<Term termId="Turn_right">

   <Name xml:lang="en">Turn_right</Name>

   <Definition xml:lang="en">



Turn right

   </Definition>

</Term>

<Term termId="Shot">

   <Name xml:lang="en">Shot</Name>

   <Definition xml:lang="en">



Shot

   </Definition>

</Term>
Binary representation of HandGestureCommandCS:
	Binary representation
	Term ID of HandGestureCommandCS

	00000000
	Play

	00000001
	Stop

	00000010
	Pause

	00000011
	Rewind2x

	00000100
	Rewind4x

	00000101
	Fastforward2x

	00000110
	Fastforward4x

	00000111
	Zoomin

	00001000
	Zoomout

	00001001
	Changeview

	00001010
	Enter

	00001011
	Cancel

	00001100
	Select

	00001101
	Go_forward

	00001110
	Go_left

	00001111
	Go_right

	00010000
	Turn_left

	00010001
	Turn_right

	00010010
	Shot

	00010011 – 11111111
	Reserved


A.4.3 QfocusCS
<Term termId="What_question">

    <Name xml:lang="en">What_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “what” question to the QA server

    </Definition>

</Term>

<Term termId="Where_question">

    <Name xml:lang="en">Where_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “where” question to the QA server

    </Definition>

</Term>

<Term termId="When_question">

    <Name xml:lang="en">When_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “when” question to the QA server

    </Definition>

</Term>

<Term termId="Who_question">

    <Name xml:lang="en">Who_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “who” question to the QA server

    </Definition>

</Term>

<Term termId="Why_question">

    <Name xml:lang="en">Why_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “why” question to the QA server

    </Definition>

</Term>

<Term termId="How_question">

    <Name xml:lang="en">How_question</Name>

    <Definition xml:lang="en">



Indicates that the question is “how” question to the QA server

    </Definition>

</Term>

Binary representation of QfocusCS
	Binary representation
	Term ID of QfocusCS

	0000
	What_question

	0001
	Where_question

	0010
	When_question

	0011
	Who_question

	0100
	Why_question

	0101
	How_question

	0110 ~ 1111
	Reserved


A.4.4  QCsemanticCS
<Term termId="Request_for_command">

    <Name xml:lang="en"> Request_for_command</Name>

    <Definition xml:lang="en">



Request for command to the actuator

    </Definition>

</Term>

<Term termId="Request_for_terminology">

    <Name xml:lang="en"> Request_for_terminology </Name>

    <Definition xml:lang="en">



Request for terminology to the QA server

    </Definition>

</Term>

<Term termId="Request_for_meaning">

    <Name xml:lang="en"> Request_for_meaning </Name>

    <Definition xml:lang="en">



Request for meaning to the QA server

    </Definition>

</Term>

<Term termId="Request_for_information">

    <Name xml:lang="en"> Request_for_information </Name>

    <Definition xml:lang="en">



Request for information to the QA server

    </Definition>

</Term>

<Term termId="Request_for_method">

    <Name xml:lang="en"> Request_for_method </Name>

    <Definition xml:lang="en">



Request for method to the QA server

    </Definition>

</Term>

Binary representation of QCsemanticCS
	Binary representation
	Term ID of QCsemanticCS

	0000
	Request_for_command

	0001
	Request_for_terminology

	0010
	Request for meaning

	0011
	Request for information

	0100
	Request for method

	0101 - 1111
	Reserved


A.5 TokenTypeCS
A.5.1 CryptocurrencyCS
<Term termId=“MTC”>

    <Name xml:lang=“en”>MPEGCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for MPEGCOIN
    </Definition>

</Term>
<Term termId=“BTC”>

    <Name xml:lang=“en”>BITCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for BITCOIN
    </Definition>

</Term>
<Term termId=“ETH”>

    <Name xml:lang=“en”>ETHEREUM</Name>

    <Definition xml:lang=“en”>



Digital coin for ETHEREUM
    </Definition>

</Term>

<Term termId=“XRP”>

    <Name xml:lang=“en”>RIPPLE</Name>

    <Definition xml:lang=“en”>



Digital coin for RIPPLE
    </Definition>

</Term>

<Term termId=“BCH”>

    <Name xml:lang=“en”>BITCOIN_CASH</Name>

    <Definition xml:lang=“en”>



Digital coin for BITCOIN CASH
    </Definition>

</Term>

<Term termId=“LTC”>

    <Name xml:lang=“en”>LITECOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for LITECOIN
    </Definition>

</Term>

<Term termId=“EOS”>

    <Name xml:lang=“en”>EOS</Name>

    <Definition xml:lang=“en”>



Digital coin for EOS
    </Definition>

</Term>

<Term termId=“ADA”>

    <Name xml:lang=“en”>CARDANO</Name>

    <Definition xml:lang=“en”>



Digital coin for CARDANO
    </Definition>

</Term>

<Term termId=“XLM”>

    <Name xml:lang=“en”>STELLAR</Name>

    <Definition xml:lang=“en”>



Digital coin for STELLAR
    </Definition>

</Term>

<Term termId=“NEO”>

    <Name xml:lang=“en”>NEO</Name>

    <Definition xml:lang=“en”>



Digital coin for NEO
    </Definition>

</Term>
<Term termId=“MIOTA”>

    <Name xml:lang=“en”>IOTA</Name>

    <Definition xml:lang=“en”>



Digital coin for IOTA
    </Definition>

</Term>

<Term termId=“XMR”>

    <Name xml:lang=“en”>MONERO</Name>

    <Definition xml:lang=“en”>



Digital coin for MONERO
    </Definition>

</Term>

<Term termId=“XEM”>

    <Name xml:lang=“en”>NEM</Name>

    <Definition xml:lang=“en”>



Digital coin for NEM
    </Definition>

</Term>

<Term termId=“DASH”>

    <Name xml:lang=“en”>DASH</Name>

    <Definition xml:lang=“en”>



Digital coin for DASH
    </Definition>

</Term>

<Term termId=“TRX”>

    <Name xml:lang=“en”>TRON</Name>

    <Definition xml:lang=“en”>



Digital coin for TRON
    </Definition>

</Term>

<Term termId=“USDT”>

    <Name xml:lang=“en”>TETHER</Name>

    <Definition xml:lang=“en”>



Digital coin for TETHER
    </Definition>

</Term>

<Term termId=“VEN”>

    <Name xml:lang=“en”>VECHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for VECHAIN
    </Definition>

</Term>
<Term termId=“ETC”>

    <Name xml:lang=“en”>ETHEREUM_CLASSIC</Name>

    <Definition xml:lang=“en”>



Digital coin for ETHEREUM CLASSIC
    </Definition>
</Term>

<Term termId=“QTUM”>

    <Name xml:lang=“en”>QTUM</Name>

    <Definition xml:lang=“en”>



Digital coin for QTUM
    </Definition>

</Term>

<Term termId=“OMG”>

    <Name xml:lang=“en”>OMISEGO</Name>

    <Definition xml:lang=“en”>



Digital coin for OMISEGO
    </Definition>

</Term>

<Term termId=“BNB”>

    <Name xml:lang=“en”>BINANCE_COIN</Name>

    <Definition xml:lang=“en”>



Digital coin for BINANCE COIN
    </Definition>

</Term>

<Term termId=“ICOX”>

    <Name xml:lang=“en”>ICON</Name>

    <Definition xml:lang=“en”>



Digital coin for ICON
    </Definition>

</Term>

<Term termId=“LSK”>

    <Name xml:lang=“en”>LISK</Name>

    <Definition xml:lang=“en”>



Digital coin for LISK
    </Definition>

</Term>

<Term termId=“ONT”>

    <Name xml:lang=“en”>ONTOLOGY</Name>

    <Definition xml:lang=“en”>



Digital coin for ONTOLOGY
    </Definition>

</Term>

<Term termId=“XVG”>

    <Name xml:lang=“en”>VERGE</Name>

    <Definition xml:lang=“en”>



Digital coin for VERGE
    </Definition>

</Term>

<Term termId=“BTG”>

    <Name xml:lang=“en”>BITCOIN_GOLD</Name>

    <Definition xml:lang=“en”>



Digital coin for BITCOIN GOLD
    </Definition>

</Term>


<Term termId=“ZEC”>

    <Name xml:lang=“en”>ZCASH</Name>

    <Definition xml:lang=“en”>



Digital coin for ZCASH
    </Definition>

</Term>

<Term termId=“BTM”>

    <Name xml:lang=“en”>BYTOM</Name>

    <Definition xml:lang=“en”>



Digital coin for BYTOM
    </Definition>

</Term>

<Term termId=“PPT”>

    <Name xml:lang=“en”>POPULOUS</Name>

    <Definition xml:lang=“en”>



Digital coin for POPULOUS
    </Definition>

</Term>

<Term termId=“NANO”>

    <Name xml:lang=“en”>NANO</Name>

    <Definition xml:lang=“en”>



Digital coin for NANO
    </Definition>

</Term>

<Term termId=“BCN”>

    <Name xml:lang=“en”>BYTECOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for BYTECOIN
    </Definition>

</Term>

<Term termId=“STEEM”>

    <Name xml:lang=“en”>STEEM</Name>

    <Definition xml:lang=“en”>



Digital coin for STEEM
    </Definition>

</Term>

<Term termId=“SC”>

    <Name xml:lang=“en”>SIACOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for SIACOIN
    </Definition>

</Term>

<Term termId=“WAN”>

    <Name xml:lang=“en”>WANCHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for WANCHAIN
    </Definition>

</Term>

<Term termId=“DOGE”>

    <Name xml:lang=“en”>DOGECOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for DOGECOIN
    </Definition>

</Term>

<Term termId=“BTS”>

    <Name xml:lang=“en”>BITSHARES</Name>

    <Definition xml:lang=“en”>



Digital coin for BITSHARES
    </Definition>

</Term>

<Term termId=“BTCP”>

    <Name xml:lang=“en”>BICOIN_PRIVATE</Name>

    <Definition xml:lang=“en”>



Digital coin for BICOIN PRIVATE
    </Definition>

</Term>

<Term termId=“STRAT”>

    <Name xml:lang=“en”>STRATIS</Name>

    <Definition xml:lang=“en”>



Digital coin for STRATIS
    </Definition>

</Term>

<Term termId=“WAVES”>

    <Name xml:lang=“en”>WAVES</Name>

    <Definition xml:lang=“en”>



Digital coin for WAVES
    </Definition>

</Term>

<Term termId=“DGD”>

    <Name xml:lang=“en”>DIGIXDAO</Name>

    <Definition xml:lang=“en”>



Digital coin for DIGIXDAO
    </Definition>

</Term>

<Term termId=“ZIL”>

    <Name xml:lang=“en”>ZILLIQA</Name>

    <Definition xml:lang=“en”>



Digital coin for ZILLIQA
    </Definition>

</Term>

<Term termId=“MKR”>

    <Name xml:lang=“en”>MAKER</Name>

    <Definition xml:lang=“en”>



Digital coin for MAKER
    </Definition>

</Term>

<Term termId=“ZRX”>

    <Name xml:lang=“en”>OX</Name>

    <Definition xml:lang=“en”>



Digital coin for OX
    </Definition>

</Term>

<Term termId=“SNT”>

    <Name xml:lang=“en”>STATUS</Name>

    <Definition xml:lang=“en”>



Digital coin for STATUS
    </Definition>

</Term>

<Term termId=“DCR”>

    <Name xml:lang=“en”>DECRED</Name>

    <Definition xml:lang=“en”>



Digital coin for DECRED
    </Definition>

</Term>

<Term termId=“BCD”>

    <Name xml:lang=“en”>BITCOIN_DIAMOND</Name>

    <Definition xml:lang=“en”>



Digital coin for BITCOIN DIAMOND
    </Definition>

</Term>
<Term termId=“AE”>

    <Name xml:lang=“en”>AETERNITY</Name>

    <Definition xml:lang=“en”>



Digital coin for AETERNITY
    </Definition>

</Term>
<Term termId=“RHOC”>

    <Name xml:lang=“en”>RCHIN</Name>

    <Definition xml:lang=“en”>



Digital coin for RCHIN
    </Definition>

</Term>

<Term termId=“KMD”>

    <Name xml:lang=“en”>KOMODO</Name>

    <Definition xml:lang=“en”>



Digital coin for KOMODO
    </Definition>

</Term>

<Term termId=“AION”>

    <Name xml:lang=“en”>AION</Name>

    <Definition xml:lang=“en”>



Digital coin for AION
    </Definition>

</Term>

<Term termId=“LRC”>

    <Name xml:lang=“en”>LOOPRING</Name>

    <Definition xml:lang=“en”>



Digital coin for LOOPRING
    </Definition>

</Term>

<Term termId=“GNT”>

    <Name xml:lang=“en”>GOLEM</Name>

    <Definition xml:lang=“en”>



Digital coin for GOLEM
    </Definition>

</Term>

<Term termId=“WTC”>

    <Name xml:lang=“en”>WALTONCHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for WALTONCHAIN
    </Definition>

</Term>

<Term termId=“ARDOR”>

    <Name xml:lang=“en”>ARDR</Name>

    <Definition xml:lang=“en”>



Digital coin for ARDOR
    </Definition>

</Term>

<Term termId=“BAT”>

    <Name xml:lang=“en”>BASIC_ATTENSION_TOKEN</Name>

    <Definition xml:lang=“en”>



Digital coin for BASIC ATTENSION TOKEN
    </Definition>

</Term>

<Term termId=“REP”>

    <Name xml:lang=“en”>AUGUR</Name>

    <Definition xml:lang=“en”>



Digital coin for AUGUR
    </Definition>

</Term>

<Term termId=“DGB”>

    <Name xml:lang=“en”>DIGIBYTE</Name>

    <Definition xml:lang=“en”>



Digital coin for DIGIBYTE
    </Definition>

</Term>

<Term termId=“IOST”>

    <Name xml:lang=“en”>IOSTOKEN</Name>

    <Definition xml:lang=“en”>



Digital coin for IOSTOKEN
    </Definition>

</Term>

<Term termId=“HSR”>

    <Name xml:lang=“en”>HSHARE</Name>

    <Definition xml:lang=“en”>



Digital coin for HSHARE
    </Definition>

</Term>

<Term termId=“ARK”>

    <Name xml:lang=“en”>ARK</Name>

    <Definition xml:lang=“en”>



Digital coin for ARK
    </Definition>

</Term>

<Term termId=“KCS”>

    <Name xml:lang=“en”>KUCOIN_SHARES</Name>

    <Definition xml:lang=“en”>



Digital coin for KUCOIN SHARES
    </Definition>

</Term>

<Term termId=“DRGN”>

    <Name xml:lang=“en”>DRAGONCHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for DRAGONCHAIN
    </Definition>

</Term>

<Term termId=“PIVX”>

    <Name xml:lang=“en”>PIVX</Name>

    <Definition xml:lang=“en”>



Digital coin for PIVX
    </Definition>

</Term>

<Term termId=“MITH”>

    <Name xml:lang=“en”>MITHRIL</Name>

    <Definition xml:lang=“en”>



Digital coin for MITHRIL
    </Definition>

</Term>

<Term termId=“ELF”>

    <Name xml:lang=“en”>AELF</Name>

    <Definition xml:lang=“en”>



Digital coin for AELF
    </Definition>

</Term>

<Term termId=“SUB”>

    <Name xml:lang=“en”>SUBSTRATUM</Name>

    <Definition xml:lang=“en”>



Digital coin for SUBSTRATUM
    </Definition>

</Term>

<Term termId=“CENNZ”>

    <Name xml:lang=“en”>CENTRALITY</Name>

    <Definition xml:lang=“en”>



Digital coin for CENTRALITY
    </Definition>

</Term>

<Term termId=“CNX”>

    <Name xml:lang=“en”>CRYPTONEX</Name>

    <Definition xml:lang=“en”>



Digital coin for CRYPTONEX
    </Definition>

</Term>

<Term termId=“FCT”>

    <Name xml:lang=“en”>FACTOM</Name>

    <Definition xml:lang=“en”>



Digital coin for FACTOM
    </Definition>

</Term>

<Term termId=“QASH”>

    <Name xml:lang=“en”>QASH</Name>

    <Definition xml:lang=“en”>



Digital coin for QASH
    </Definition>

</Term>

<Term termId=“MONA”>

    <Name xml:lang=“en”>MONACHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for MONACHAIN
    </Definition>

</Term>

<Term termId=“VERI”>

    <Name xml:lang=“en”>VERTASEUM</Name>

    <Definition xml:lang=“en”>



Digital coin for VERTASEUM
    </Definition>

</Term>

<Term termId=“GAS”>

    <Name xml:lang=“en”>GAS</Name>

    <Definition xml:lang=“en”>



Digital coin for GAS
    </Definition>

</Term>

<Term termId=“WAX”>

    <Name xml:lang=“en”>WAX</Name>

    <Definition xml:lang=“en”>



Digital coin for WAX
    </Definition>

</Term>

<Term termId=“SYS”>

    <Name xml:lang=“en”>SYSCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for SYSCOIN
    </Definition>

</Term>

<Term termId=“RDD”>

    <Name xml:lang=“en”>REDDCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for REDDCOIN
    </Definition>

</Term>

<Term termId=“NPXS”>

    <Name xml:lang=“en”>PUNDI_X</Name>

    <Definition xml:lang=“en”>



Digital coin for PUNDI _X
    </Definition>

</Term>

<Term termId=“FUN”>

    <Name xml:lang=“en”>FUNFAIR</Name>

    <Definition xml:lang=“en”>



Digital coin for FUNFAIR
    </Definition>

</Term>

<Term termId=“KNC>

    <Name xml:lang=“en”>KYBER_NETWORK</Name>

    <Definition xml:lang=“en”>



Digital coin for KYBER NETWORK
    </Definition>

</Term>

<Term termId=“ETHOS”>

    <Name xml:lang=“en”>ETHOS</Name>

    <Definition xml:lang=“en”>



Digital coin for ETHOS
    </Definition>

</Term>

<Term termId=“NXT”>

    <Name xml:lang=“en”>NXT</Name>

    <Definition xml:lang=“en”>



Digital coin for NXT
    </Definition>

</Term>

<Term termId=“ELA”>

    <Name xml:lang=“en”>ELASTOS</Name>

    <Definition xml:lang=“en”>



Digital coin for ELASTOS
    </Definition>

</Term>

<Term termId=“SALT”>

    <Name xml:lang=“en”>SALT</Name>

    <Definition xml:lang=“en”>



Digital coin for SALT
    </Definition>

</Term>

<Term termId=“NAS”>

    <Name xml:lang=“en”>NEBULAS</Name>

    <Definition xml:lang=“en”>



Digital coin for NEBULAS
    </Definition>

</Term>

<Term termId=“SMART”>

    <Name xml:lang=“en”>SMARTCASH</Name>

    <Definition xml:lang=“en”>



Digital coin for SMARTCASH
    </Definition>

</Term>

<Term termId=“GXS”>

    <Name xml:lang=“en”>GFXCHAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for GFXCHAIN
    </Definition>

</Term>

<Term termId=“POWR”>

    <Name xml:lang=“en”>POWER_LEDGER</Name>

    <Definition xml:lang=“en”>



Digital coin for POWER LEDGER
    </Definition>

</Term>

<Term termId=“GBYTE”>

    <Name xml:lang=“en”>BYTEBALL_BYTES</Name>

    <Definition xml:lang=“en”>



Digital coin for BYTEBALL BYTES
    </Definition>

</Term>

<Term termId=“XIN”>

    <Name xml:lang=“en”>MIXIN</Name>

    <Definition xml:lang=“en”>



Digital coin for MIXIN
    </Definition>

</Term>

<Term termId=“XZC”>

    <Name xml:lang=“en”>ZCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for ZCOIN
    </Definition>

</Term>

<Term termId=“DCN”>

    <Name xml:lang=“en”>DENTACOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for DENTACOIN
    </Definition>

</Term>

<Term termId=“MAID”>

    <Name xml:lang=“en”>MAIDSAFECOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for MAIDSAFECOIN
    </Definition>

</Term>

<Term termId=“R”>

    <Name xml:lang=“en”>REVAIN</Name>

    <Definition xml:lang=“en”>



Digital coin for REVAIN
    </Definition>

</Term>

<Term termId=“EMC”>

    <Name xml:lang=“en”>EMERCOIN</Name>

    <Definition xml:lang=“en”>



Digital coin for EMERCOIN
    </Definition>

</Term>

<Term termId=“NCASH”>

    <Name xml:lang=“en”>NUCLEUS_VISION</Name>

    <Definition xml:lang=“en”>



Digital coin for NUCLEUS VISION
    </Definition>

</Term>

<Term termId=“STORM”>

    <Name xml:lang=“en”>STORM</Name>

    <Definition xml:lang=“en”>



Digital coin for STORM
    </Definition>

</Term>

<Term termId=“LINK”>

    <Name xml:lang=“en”>CHAINLINK</Name>

    <Definition xml:lang=“en”>



Digital coin for CHAINLINK
    </Definition>

</Term>

<Term termId=“ENG”>

    <Name xml:lang=“en”>ENIGAM</Name>

    <Definition xml:lang=“en”>



Digital coin for ENIGAM
    </Definition>

</Term>

<Term termId=“ETN”>

    <Name xml:lang=“en”>ELECTRONUEM</Name>

    <Definition xml:lang=“en”>



Digital coin for ELECTRONUEM
    </Definition>

</Term>

<Term termId=“BNT”>

    <Name xml:lang=“en”>BANCOR</Name>

    <Definition xml:lang=“en”>



Digital coin for BANCOR
    </Definition>

</Term>

<Term termId=“PART”>

    <Name xml:lang=“en”>PARTICL</Name>

    <Definition xml:lang=“en”>



Digital coin for PARTICL
    </Definition>

</Term>

Binary representation of CryptocurrencyCS:
	Binary representation
	Term ID of CryptocurrencyCS

	00000000
	MTC

	00000001
	BTC

	00000010
	ETH

	00000011
	XRP

	00000100
	BCH

	00000101
	LTC

	00000110
	EOS

	00000111
	ADA

	00001000
	XLM

	00001001
	NEO

	00001010
	MIOTA

	00001011
	XMR

	00001100
	XEM

	00001101
	DASH

	00001110
	TRX

	00001111
	USDT

	00010000
	VEN

	00010001
	ETC

	00010010
	QTUM

	00010011
	OMG

	00010100
	BNB

	00010101
	ICOX

	00010110
	LSK

	00010111
	ONT

	00011000
	XVG

	00011001
	BTG

	00011010
	ZEC

	00011011
	BTM

	00011100
	PPT

	00011101
	NANO

	00011110
	BCN

	00011111
	STEEM

	00100000
	SC

	00100001
	WAN

	00100010
	DOGE

	00100011
	BTS

	00100100
	BTCP

	00100101
	STRAT

	00100110
	WAVES

	00100111
	DGD

	00101000
	ZIL

	00101001
	MKR

	00101010
	ZRX

	00101011
	SNT

	00101100
	DCR

	00101101
	BCD

	00101110
	AE

	00101111
	RHOC

	00110000
	KMD

	00110001
	AION

	00110010
	LRC

	00110011
	GNT

	00110100
	WTC

	00110101
	ARDR

	00110110
	BAT

	00110111
	REP

	00111000
	DGB

	00111001
	IOST

	00111010
	HSR

	00111011
	ARK

	00111100
	KCS

	00111101
	DRGN

	00111110
	PIVX

	00111111
	MITH

	01000000
	ELF

	01000001
	SUB

	01000010
	CENNZ

	01000011
	CNX

	01000100
	FCT

	01000101
	QASH

	01000110
	MONA

	01000111
	VERI

	01001000
	GAS

	01001001
	WAX

	01001010
	SYS

	01001011
	RDD

	01001100
	NPXS

	01001101
	FUN

	01001110
	KNC

	01001111
	ETHOS

	01010000
	NXT

	01010001
	ELA

	01010010
	SALT

	01010011
	NAS

	01010100
	SMART

	01010101
	GXS

	01010110
	POWR

	01010111
	GBYTE

	01011000
	XIN

	01011001
	XZC

	01011010
	DCN

	01011011
	MAID

	01011100
	R

	01011101
	EMC

	01011110
	NCASH

	01011111
	STORM

	01100000
	LINK

	01100001
	ENG

	01100010
	ETN

	01100011
	BNT

	01100100
	PART

	01100101 - 11111111
	Reserved


A.5.2 LegalTenderCS
<Term termId=“AED”>

    <Name xml:lang=“en”>United Arab Emirates dirham</Name>

    <Definition xml:lang=“en”>



Alphabetic code of United Arab Emirates dirham.
    </Definition>

</Term>
<Term termId=“AFN”>

    <Name xml:lang=“en”>Afghan afghani</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Afghan afghani.
    </Definition>

</Term>
<Term termId=“AMD”>

    <Name xml:lang=“en”>Armenian dram</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Armenian dram.
    </Definition>

</Term>
<Term termId=“ANG”>

    <Name xml:lang=“en”>Netherlands Antillean guilder</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Netherlands Antillean guilder.
    </Definition>

</Term>
<Term termId=“AOA”>

    <Name xml:lang=“en”>Angolan kwanza</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Angolan kwanza.
    </Definition>

</Term>
<Term termId=“ARS”>

    <Name xml:lang=“en”>Argentine peso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Argentine peso.
    </Definition>

</Term>
<Term termId=“AUD”>

    <Name xml:lang=“en”>Australian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Australian dollar.
    </Definition>

</Term>
<Term termId=“AWG”>

    <Name xml:lang=“en”>Aruban florin</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Aruban florin.
    </Definition>

</Term>
<Term termId=“AZN”>

    <Name xml:lang=“en”>Azerbaijani manat</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Azerbaijani manat.
    </Definition>

</Term>
<Term termId=“BAM”>

    <Name xml:lang=“en”>Bosnia and Herzegovina convertible mark</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bosnia and Herzegovina convertible mark.
    </Definition>

</Term>
<Term termId=“BBD”>

    <Name xml:lang=“en”>Barbados dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Barbados dollar.
    </Definition>

</Term>
<Term termId=“BDT”>

    <Name xml:lang=“en”>Bangladeshi taka</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bangladeshi taka.
    </Definition>

</Term>
<Term termId=“BGN”>

    <Name xml:lang=“en”>Bulgarian lev</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bulgarian lev.
    </Definition>

</Term>
<Term termId=“BHD”>

    <Name xml:lang=“en”>Bahraini dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bahraini dinar.
    </Definition>

</Term>
<Term termId=“BIF”>

    <Name xml:lang=“en”>Burundian franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Burundian franc.
    </Definition>

</Term>
<Term termId=“BMD”>

    <Name xml:lang=“en”>Bermudian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bermudian dollar.
    </Definition>

</Term>
<Term termId=“BND”>

    <Name xml:lang=“en”>Brunei dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Brunei dollar.
    </Definition>

</Term>
<Term termId=“BOB”>

    <Name xml:lang=“en”>Boliviano</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Boliviano.
    </Definition>

</Term>
<Term termId=“BOV”>

    <Name xml:lang=“en”>Bolivian Mvdol </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bolivian Mvdol.
    </Definition>

</Term>
<Term termId=“BRL”>

    <Name xml:lang=“en”>Brazilian real</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Brazilian real.
    </Definition>

</Term>
<Term termId=“BSD”>

    <Name xml:lang=“en”>Bahamian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bahamian dollar.
    </Definition>

</Term>
<Term termId=“BTN”>

    <Name xml:lang=“en”>Bhutanese ngultrum</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Bhutanese ngultrum.
    </Definition>

</Term>
<Term termId=“BWP”>

    <Name xml:lang=“en”>Botswana pula</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Botswana pula.
    </Definition>

</Term>
<Term termId=“BYN”>

    <Name xml:lang=“en”>Belarusian ruble</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Belarusian ruble.
    </Definition>

</Term>
<Term termId=“BZD”>

    <Name xml:lang=“en”>Belize dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Belize dollar.
    </Definition>

</Term>
<Term termId=“CAD”>

    <Name xml:lang=“en”>Canadian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Canadian dollar.
    </Definition>

</Term>
<Term termId=“CDF”>

    <Name xml:lang=“en”>Congolese franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Congolese franc.
    </Definition>

</Term>
<Term termId=“CHE”>

    <Name xml:lang=“en”>WIR Euro</Name>

    <Definition xml:lang=“en”>



Alphabetic code of WIR Euro.
    </Definition>

</Term>
<Term termId=“CHF”>

    <Name xml:lang=“en”>Swiss franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Swiss franc.
    </Definition>

</Term>
<Term termId=“CHW”>

    <Name xml:lang=“en”>WIR Franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of WIR Franc.
    </Definition>

</Term>
<Term termId=“CLF”>

    <Name xml:lang=“en”>Unidad de Fomento</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Unidad de Fomento.
    </Definition>

</Term>
<Term termId=“CLP”>

    <Name xml:lang=“en”>Chilean peso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Chilean peso.
    </Definition>

</Term>
<Term termId=“CNY”>

    <Name xml:lang=“en”>Renminbi yuan</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Renminbi yuan.
    </Definition>

</Term>
<Term termId=“COP”>

    <Name xml:lang=“en”>Colombian peso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Colombian peso.
    </Definition>

</Term>
<Term termId=“COU”>

    <Name xml:lang=“en”>Unidad de Valor Real</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Unidad de Valor Real.
    </Definition>

</Term>
<Term termId=“CRC ”>

    <Name xml:lang=“en”>Costa Rican colon</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Costa Rican colon.
    </Definition>

</Term>
<Term termId=“CUC ”>

    <Name xml:lang=“en”> Cuban convertible peso </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Cuban convertible peso.
    </Definition>

</Term>
<Term termId=“CUP ”>

    <Name xml:lang=“en”> Cuban peso </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Cuban peso.
    </Definition>

</Term>
<Term termId=“CVE ”>

    <Name xml:lang=“en”> Cape Verde escudo </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Cape Verde escudo.
    </Definition>

</Term>
<Term termId=“CZK ”>

    <Name xml:lang=“en”> Czech koruna </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Czech koruna.
    </Definition>

</Term>
<Term termId=“DJF ”>

    <Name xml:lang=“en”> Djiboutian franc </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Djiboutian franc.
    </Definition>

</Term>
<Term termId=“DKK ”>

    <Name xml:lang=“en”> Danish krone </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Danish krone.
    </Definition>

</Term>
<Term termId=“DOP ”>

    <Name xml:lang=“en”> Dominican peso </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Dominican peso.
    </Definition>

</Term>
<Term termId=“DZD ”>

    <Name xml:lang=“en”> Algerian dinar </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Algerian dinar.
    </Definition>

</Term>
<Term termId=“EGP ”>

    <Name xml:lang=“en”> Egyptian pound </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Egyptian pound.
    </Definition>

</Term>
<Term termId=“ERN ”>

    <Name xml:lang=“en”> Eritrean nakfa </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Eritrean nakfa.
    </Definition>

</Term>
<Term termId=“ETB ”>

    <Name xml:lang=“en”> Ethiopian birr </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Ethiopian birr.
    </Definition>

</Term>
<Term termId=“EUR ”>

    <Name xml:lang=“en”> Euro </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Euro.
    </Definition>

</Term>
<Term termId=“FJD”>

    <Name xml:lang=“en”>Fiji dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Fiji dollar.
    </Definition>

</Term>
<Term termId=“FKP”>

    <Name xml:lang=“en”>Falkland Islands pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Falkland Islands pound.
    </Definition>

</Term>
<Term termId=“GBP”>

    <Name xml:lang=“en”>Pound sterling</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Pound sterling.
    </Definition>

</Term>
<Term termId=“GEL”>

    <Name xml:lang=“en”>Georgian lari</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Georgian lari.
    </Definition>

</Term>
<Term termId=“GHS”>

    <Name xml:lang=“en”>Ghanaian cedi</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Ghanaian cedi.
    </Definition>

</Term>
<Term termId=“GIP”>

    <Name xml:lang=“en”>Gibraltar pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Gibraltar pound.
    </Definition>

</Term>
<Term termId=“GMD”>

    <Name xml:lang=“en”>Gambian dalasi</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Gambian dalasi.
    </Definition>

</Term>
<Term termId=“GNF”>

    <Name xml:lang=“en”>Guinean franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Guinean franc.
    </Definition>

</Term>
<Term termId=“GTQ”>

    <Name xml:lang=“en”>Guatemalan quetzal</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Guatemalan quetzal.
    </Definition>

</Term>
<Term termId=“GYD”>

    <Name xml:lang=“en”>Guyanese dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Guyanese dollar.
    </Definition>

</Term>
<Term termId=“HKD”>

    <Name xml:lang=“en”>Hong Kong dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Hong Kong dollar.
    </Definition>

</Term>
<Term termId=“HNL”>

    <Name xml:lang=“en”>Honduran lempira</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Honduran lempira.
    </Definition>

</Term>
<Term termId=“HRK”>

    <Name xml:lang=“en”>Croatian kuna</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Croatian kuna.
    </Definition>

</Term>
<Term termId=“HTG”>

    <Name xml:lang=“en”>Haitian gourde</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Haitian gourde.
    </Definition>

</Term>
<Term termId=“HUF”>

    <Name xml:lang=“en”>Hungarian forint</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Hungarian forint.
    </Definition>

</Term>
<Term termId=“IDR”>

    <Name xml:lang=“en”>Indonesian rupiah</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Indonesian rupiah.
    </Definition>

</Term>
<Term termId=“ILS”>

    <Name xml:lang=“en”>Israeli new shekel</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Israeli new shekel.
    </Definition>

</Term>
<Term termId=“INR”>

    <Name xml:lang=“en”>Indian rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Indian rupee.
    </Definition>

</Term>
<Term termId=“IQD”>

    <Name xml:lang=“en”>Iraqi dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Iraqi dinar.
    </Definition>

</Term>
<Term termId=“IRR”>

    <Name xml:lang=“en”>Iranian rial</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Iranian rial.
    </Definition>

</Term>
<Term termId=“ISK”>

    <Name xml:lang=“en”>Icelandic króna</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Icelandic króna.
    </Definition>

</Term>
<Term termId=“JMD”>

    <Name xml:lang=“en”>Jamaican dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Jamaican dollar.
    </Definition>

</Term>
<Term termId=“JOD”>

    <Name xml:lang=“en”>Jordanian dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Jordanian dinar.
    </Definition>

</Term>
<Term termId=“JPY”>

    <Name xml:lang=“en”>Japanese yen</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Japanese yen.
    </Definition>

</Term>
<Term termId=“KES”>

    <Name xml:lang=“en”>Kenyan shilling</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Kenyan shilling.
    </Definition>

</Term>
<Term termId=“KGS”>

    <Name xml:lang=“en”>Kyrgyzstani som</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Kyrgyzstani som.
    </Definition>

</Term>
<Term termId=“KHR”>

    <Name xml:lang=“en”>Cambodian riel</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Cambodian riel.
    </Definition>

</Term>
<Term termId=“KMF”>

    <Name xml:lang=“en”>Comoro franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Comoro franc.
    </Definition>

</Term>
<Term termId=“KPW”>

    <Name xml:lang=“en”>North Korean won</Name>

    <Definition xml:lang=“en”>



Alphabetic code of North Korean won.
    </Definition>

</Term>
<Term termId=“KRW”>

    <Name xml:lang=“en”>South Korean won</Name>

    <Definition xml:lang=“en”>



Alphabetic code of South Korean won.
    </Definition>

</Term>
<Term termId=“KWD”>

    <Name xml:lang=“en”>Kuwaiti dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Kuwaiti dinar.
    </Definition>

</Term>
<Term termId=“KYD”>

    <Name xml:lang=“en”>Cayman Islands dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Cayman Islands dollar.
    </Definition>

</Term>
<Term termId=“KZT”>

    <Name xml:lang=“en”>Kazakhstani tenge</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Kazakhstani tenge.
    </Definition>

</Term>
<Term termId=“LAK”>

    <Name xml:lang=“en”>Lao kip</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Lao kip.
    </Definition>

</Term>
<Term termId=“LBP”>

    <Name xml:lang=“en”>Lebanese pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Lebanese pound.
    </Definition>

</Term>
<Term termId=“LKR”>

    <Name xml:lang=“en”>Sri Lankan rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Sri Lankan rupee.
    </Definition>

</Term>
<Term termId=“LRD”>

    <Name xml:lang=“en”>Liberian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Liberian dollar.
    </Definition>

</Term>
<Term termId=“LSL”>

    <Name xml:lang=“en”>Lesotho loti</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Lesotho loti.
    </Definition>

</Term>
<Term termId=“LYD”>

    <Name xml:lang=“en”>Libyan dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Libyan dinar.
    </Definition>

</Term>
<Term termId=“MAD”>

    <Name xml:lang=“en”>Moroccan dirham</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Moroccan dirham.
    </Definition>

</Term>
<Term termId=“MDL”>

    <Name xml:lang=“en”>Moldovan leu</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Moldovan leu.
    </Definition>

</Term>
<Term termId=“MGA”>

    <Name xml:lang=“en”>Malagasy ariary</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Malagasy ariary.
    </Definition>

</Term>
<Term termId=“MKD”>

    <Name xml:lang=“en”>Macedonian denar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Macedonian denar.
    </Definition>

</Term>
<Term termId=“MMK”>

    <Name xml:lang=“en”>Myanmar kyat</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Myanmar kyat.
    </Definition>

</Term>
<Term termId=“MNT”>

    <Name xml:lang=“en”>Mongolian tögrög</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mongolian tögrög.
    </Definition>

</Term>
<Term termId=“MOP”>

    <Name xml:lang=“en”>Macanese pataca</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Macanese pataca.
    </Definition>

</Term>
<Term termId=“MRU”>

    <Name xml:lang=“en”>Mauritanian ouguiya</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mauritanian ouguiya.
    </Definition>

</Term>
<Term termId=“MUR”>

    <Name xml:lang=“en”>Mauritian rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mauritian rupee.
    </Definition>

</Term>
<Term termId=“MVR”>

    <Name xml:lang=“en”>Maldivian rufiyaa</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Maldivian rufiyaa.
    </Definition>

</Term>
<Term termId=“MWK”>

    <Name xml:lang=“en”>Malawian kwacha</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Malawian kwacha.
    </Definition>

</Term>
<Term termId=“MXN”>

    <Name xml:lang=“en”>Mexican peso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mexican peso.
    </Definition>

</Term>
<Term termId=“MXV”>

    <Name xml:lang=“en”>Mexican Unidad de Inversion</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mexican Unidad de Inversion.
    </Definition>

</Term>
<Term termId=“MYR”>

    <Name xml:lang=“en”>Malaysian ringgit</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Malaysian ringgit.
    </Definition>

</Term>
<Term termId=“MZN”>

    <Name xml:lang=“en”>Mozambican metical</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Mozambican metical.
    </Definition>

</Term>
<Term termId=“NAD”>

    <Name xml:lang=“en”>Namibian dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Namibian dollar.
    </Definition>

</Term>
<Term termId=“NGN”>

    <Name xml:lang=“en”>Nigerian naira</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Nigerian naira.
    </Definition>

</Term>
<Term termId=“NIO”>

    <Name xml:lang=“en”>Nicaraguan córdoba</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Nicaraguan córdoba.
    </Definition>

</Term>
<Term termId=“NOK”>

    <Name xml:lang=“en”>Norwegian krone</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Norwegian krone.
    </Definition>

</Term>
<Term termId=“NPR”>

    <Name xml:lang=“en”>Nepalese rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Nepalese rupee.
    </Definition>

</Term>
<Term termId=“NZD”>

    <Name xml:lang=“en”>New Zealand dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of New Zealand dollar.
    </Definition>

</Term>
<Term termId=“OMR”>

    <Name xml:lang=“en”>Omani rial</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Omani rial.
    </Definition>

</Term>
<Term termId=“PAB”>

    <Name xml:lang=“en”>Panamanian balboa</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Panamanian balboa.
    </Definition>

</Term>
<Term termId=“PEN”>

    <Name xml:lang=“en”>Peruvian Sol</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Peruvian Sol.
    </Definition>

</Term>
<Term termId=“PGK”>

    <Name xml:lang=“en”>Papua New Guinean kina</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Papua New Guinean kina.
    </Definition>

</Term>
<Term termId=“PHP”>

    <Name xml:lang=“en”>Philippine piso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Philippine piso.
    </Definition>

</Term>
<Term termId=“PKR”>

    <Name xml:lang=“en”>Pakistani rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Pakistani rupee.
    </Definition>

</Term>
<Term termId=“PLN”>

    <Name xml:lang=“en”>Polish złoty</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Polish złoty.
    </Definition>

</Term>
<Term termId=“PYG”>

    <Name xml:lang=“en”>Paraguayan guaraní</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Paraguayan guaraní.
    </Definition>

</Term>
<Term termId=“QAR”>

    <Name xml:lang=“en”>Qatari riyal</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Qatari riyal.
    </Definition>

</Term>
<Term termId=“RON”>

    <Name xml:lang=“en”>Romanian leu</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Romanian leu.
    </Definition>

</Term>
<Term termId=“RSD”>

    <Name xml:lang=“en”>Serbian dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Serbian dinar.
    </Definition>

</Term>
<Term termId=“RUB”>

    <Name xml:lang=“en”>Russian ruble</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Russian ruble.
    </Definition>

</Term>
<Term termId=“RWF”>

    <Name xml:lang=“en”>Rwandan franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Rwandan franc.
    </Definition>

</Term>
<Term termId=“SAR”>

    <Name xml:lang=“en”>Saudi riyal</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Saudi riyal.
    </Definition>

</Term>
<Term termId=“SBD”>

    <Name xml:lang=“en”>Solomon Islands dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Solomon Islands dollar.
    </Definition>

</Term>
<Term termId=“SCR”>

    <Name xml:lang=“en”>Seychelles rupee</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Seychelles rupee.
    </Definition>

</Term>
<Term termId=“SDG”>

    <Name xml:lang=“en”>Sudanese pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Sudanese pound.
    </Definition>

</Term>
<Term termId=“SEK”>

    <Name xml:lang=“en”>Swedish krona/kronor</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Swedish krona/kronor.
    </Definition>

</Term>
<Term termId=“SGD”>

    <Name xml:lang=“en”>Singapore dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Singapore dollar.
    </Definition>

</Term>
<Term termId=“SHP”>

    <Name xml:lang=“en”>Saint Helena pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Saint Helena pound.
    </Definition>

</Term>
<Term termId=“SLL”>

    <Name xml:lang=“en”>Sierra Leonean leone</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Sierra Leonean leone.
    </Definition>

</Term>
<Term termId=“SOS”>

    <Name xml:lang=“en”>Somali shilling</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Somali shilling.
    </Definition>

</Term>
<Term termId=“SRD”>

    <Name xml:lang=“en”>Surinamese dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Surinamese dollar.
    </Definition>

</Term>
<Term termId=“SSP”>

    <Name xml:lang=“en”>South Sudanese pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of South Sudanese pound.
    </Definition>

</Term>
<Term termId=“STN”>

    <Name xml:lang=“en”>São Tomé and Príncipe dobra</Name>

    <Definition xml:lang=“en”>



Alphabetic code of São Tomé and Príncipe dobra.
    </Definition>

</Term>
<Term termId=“SVC”>

    <Name xml:lang=“en”>Salvadoran colón</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Salvadoran colón.
    </Definition>

</Term>
<Term termId=“SYP”>

    <Name xml:lang=“en”>Syrian pound</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Syrian pound.
    </Definition>

</Term>
<Term termId=“SZL”>

    <Name xml:lang=“en”>Swazi lilangeni</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Swazi lilangeni.
    </Definition>

</Term>
<Term termId=“THB”>

    <Name xml:lang=“en”>Thai baht</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Thai baht.
    </Definition>

</Term>
<Term termId=“TJS”>

    <Name xml:lang=“en”>Tajikistani somoni</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Tajikistani somoni.
    </Definition>

</Term>
<Term termId=“TMT”>

    <Name xml:lang=“en”>Turkmenistan manat</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Turkmenistan manat.
    </Definition>

</Term>
<Term termId=“TND”>

    <Name xml:lang=“en”>Tunisian dinar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Tunisian dinar.
    </Definition>

</Term>
<Term termId=“TOP”>

    <Name xml:lang=“en”>Tongan paʻanga</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Tongan paʻanga
    </Definition>

</Term>
<Term termId=“TRY”>

    <Name xml:lang=“en”>Turkish lira</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Turkish lira
    </Definition>

</Term>
<Term termId=“TTD”>

    <Name xml:lang=“en”>Trinidad and Tobago dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Trinidad and Tobago dollar.
    </Definition>

</Term>
<Term termId=“TWD”>

    <Name xml:lang=“en”>New Taiwan dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of New Taiwan dollar.
    </Definition>

</Term>
<Term termId=“TZS”>

    <Name xml:lang=“en”>Tanzanian shilling</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Tanzanian shilling.
    </Definition>

</Term>
<Term termId=“UAH”>

    <Name xml:lang=“en”>Ukrainian hryvnia</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Ukrainian hryvnia.
    </Definition>

</Term>
<Term termId=“UGX”>

    <Name xml:lang=“en”>Ugandan shilling</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Ugandan shilling.
    </Definition>

</Term>
<Term termId=“USD”>

    <Name xml:lang=“en”>United States dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of United States dollar
    </Definition>

</Term>
<Term termId=“USN”>

    <Name xml:lang=“en”>United States dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of United States dollar.
    </Definition>

</Term>
<Term termId=“UYI”>

    <Name xml:lang=“en”>Uruguay Peso en Unidades Indexadas </Name>

    <Definition xml:lang=“en”>



Alphabetic code of Uruguay Peso en Unidades Indexadas.
    </Definition>

</Term>
<Term termId=“UYU”>

    <Name xml:lang=“en”>Uruguayan peso</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Uruguayan peso.
    </Definition>

</Term>
<Term termId=“UZS”>

    <Name xml:lang=“en”>Uzbekistan som</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Uzbekistan som.
    </Definition>

</Term>
<Term termId=“VEF”>

    <Name xml:lang=“en”>Venezuelan bolívar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Venezuelan bolívar.
    </Definition>

</Term>
<Term termId=“VND”>

    <Name xml:lang=“en”>Vietnamese đồng</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Vietnamese đồng.
    </Definition>

</Term>
<Term termId=“VUV”>

    <Name xml:lang=“en”>Vanuatu vatu</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Vanuatu vatu.
    </Definition>

</Term>
<Term termId=“WST”>

    <Name xml:lang=“en”>Samoan tala</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Samoan tala.
    </Definition>

</Term>
<Term termId=“XAF”>

    <Name xml:lang=“en”>CFA franc BEAC</Name>

    <Definition xml:lang=“en”>



Alphabetic code of CFA franc BEAC.
    </Definition>

</Term>
<Term termId=“XAG”>

    <Name xml:lang=“en”>Silver</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Silver.
    </Definition>

</Term>
<Term termId=“XAU”>

    <Name xml:lang=“en”>Gold</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Gold.
    </Definition>

</Term>
<Term termId=“XBA”>

    <Name xml:lang=“en”>European Composite Unit</Name>

    <Definition xml:lang=“en”>



Alphabetic code of European Composite Unit.
    </Definition>

</Term>
<Term termId=“XBB”>

    <Name xml:lang=“en”>European Monetary Unit</Name>

    <Definition xml:lang=“en”>



Alphabetic code of European Monetary Unit.
    </Definition>

</Term>
<Term termId=“XBC”>

    <Name xml:lang=“en”>European Unit of Account 9</Name>

    <Definition xml:lang=“en”>



Alphabetic code of European Unit of Account 9.
    </Definition>

</Term>
<Term termId=“XBD”>

    <Name xml:lang=“en”>European Unit of Account 17</Name>

    <Definition xml:lang=“en”>



Alphabetic code of European Unit of Account 17.
    </Definition>

</Term>
<Term termId=“XCD”>

    <Name xml:lang=“en”>East Caribbean dollar</Name>

    <Definition xml:lang=“en”>



Alphabetic code of East Caribbean dollar.
    </Definition>

</Term>
<Term termId=“XDR”>

    <Name xml:lang=“en”>Special drawing rights</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Special drawing rights.
    </Definition>

</Term>
<Term termId=“XOF”>

    <Name xml:lang=“en”>CFA franc BCEAO</Name>

    <Definition xml:lang=“en”>



Alphabetic code of CFA franc BCEAO.
    </Definition>

</Term>
<Term termId=“XPD”>

    <Name xml:lang=“en”>Palladium</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Palladium.
    </Definition>

</Term>
<Term termId=“XPF”>

    <Name xml:lang=“en”>CFP franc</Name>

    <Definition xml:lang=“en”>



Alphabetic code of CFP franc.
    </Definition>

</Term>
<Term termId=“XPT”>

    <Name xml:lang=“en”>Platinum</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Platinum.
    </Definition>

</Term>
<Term termId=“XSU”>

    <Name xml:lang=“en”>SUCRE</Name>

    <Definition xml:lang=“en”>



Alphabetic code of SUCRE.
    </Definition>

</Term>
<Term termId=“XTS”>

    <Name xml:lang=“en”>Code reserved for testing purposes</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Code reserved for testing purposes.
    </Definition>

</Term>
<Term termId=“XUA”>

    <Name xml:lang=“en”>ADB Unit of Account</Name>

    <Definition xml:lang=“en”>



Alphabetic code of ADB Unit of Account.
    </Definition>

</Term>
<Term termId=“XXX”>

    <Name xml:lang=“en”>No currency</Name>

    <Definition xml:lang=“en”>



Alphabetic code of No currency.
    </Definition>

</Term>
<Term termId=“YER”>

    <Name xml:lang=“en”>Yemeni rial</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Yemeni rial.
    </Definition>

</Term>
<Term termId=“ZAR”>

    <Name xml:lang=“en”>South African rand</Name>

    <Definition xml:lang=“en”>



Alphabetic code of South African rand.
    </Definition>

</Term>
<Term termId=“ZMW”>

    <Name xml:lang=“en”>Zambian kwacha</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Zambian kwacha.
    </Definition>

</Term>
<Term termId=“ZWL”>

    <Name xml:lang=“en”>Zimbabwean dollar A/10</Name>

    <Definition xml:lang=“en”>



Alphabetic code of Zimbabwean dollar A/10.
    </Definition>

</Term>
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Annex B 
(informative)

Schema documents

B.1 Media thing description schema
One can check the shema files attached with this document.
B.2 Media sensor output vocabulary schema
One can check the shema files attached with this document.

B.3 Media actuator command vocabulary schema
One can check the shema files attached with this document.
B.4 Media analyzer output vocabulary schema
One can check the shema files attached with this document.
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Figure � SEQ Figure \* ARABIC �5� Requesting a capability description of MThing described following ISO/IEC 23005-2 (MPEG-V Part 2) specificaiton
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