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Foreword

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

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

The APIs for the MThings facilitate discovering other MThings in the network, connecting and efficiently
exchanging data between MThings. The APIs also support transaction tokens to access valuable
functionalities, resources, and data from MThings.

MThing-related information comprises characteristics and discovery data, mission descriptions from system
designers and end-users, raw and processed sensed data and actuation information. The ISO/IEC 23093
seriesot]pecifies input and output data formats for media sensors, actuators, storages, and analysers. In
addition, media analysers can process sensed data from media sensors to produce analysed data, whiich can
be cas¢aded to other media analysers to extract semantic information. Multiple MThings can be gathered
and opgrated autonomously using mission descriptions given by system designers and end-users.

This dgcument contains data formats and APIs to complete missions from system managers and engl-users
to operfate multiple MThings autonomously. Refer to Figure 1 (items 1 and 1°).

| Mission Management & Control |

Commands ﬂ H Monitoring

MThing m MThing

=] =1

. =) g ©
. . =23 2% =2% 529
(Physical/Virtual 3s¢ g 5% SES| | | 238
. £89 g2 £E20 29
Object) 328 B2 EEE I [32¢2
Act & | Ss ™ Ss& l ~

(&) o

o=

Figure 1 —Architectural view of the [oMT
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Info

Part

rmation technology — Internet of media things —

5:

IoMT autonomous collaboration

1 Sc
This dd

ppe

cument specifies data formats and APIs for the mission management and control bétween M

and enld-users/system managers. Specifically, the following interfaces, protocols and @ssociated

related

— sty
the

— sty
md

information representations are within the scope of this document:

uctured data formats (XML) representing the mission assigned by the userto the network of Io
data formats;

uctured data formats (XML) representing user commands to one dr several MThings, possil
dified form (e.g. a subset of 1);

— APs to exchange the data for mission management and controk

2 N¢
The fol

)rmative references

owing documents are referred to in the text in such’a way that some or all of their content conj

the requirements of this document. For dated references, only the edition cited applies. For u

referer
ISO/IE
ISO/IE
ISO/IE

ISO/IE
for dist]

ces, the latest edition of the referenced document (including any amendments) applies.

[ 23093-1, Information technology — Intexnet of media things— Part 1: Architecture

[ 23093-2, Information technology —dnternet of media things — Part 2: Discovery and communica
[ 23093-3, Information technology"— Internet of media things — Part 3: Media data formats and,

[ 23093-6, Information techinology — Internet of media things — Part 6: Media data formats a
ributed Al processing

3 Terms, definitions, and abbreviated terms

3.1 1

For th4
ISO/IE

‘erms and.definitions

purposes of this document, the terms and definitions given in ISO/IEC 23093-1, ISO/IEC 2
[ 23093-3, ISO/IEC 23093-6 and the following apply.

Things
media-

MT, for

bly in a

titutes
ndated

fion API
APIs
nd APIs

8093-2,

ISO an

IEC maintain terminology databases for use in standardisation at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1
media
MAnal

analyser
yser

MThing (3.1.5) that can analyse media or metadata and produce interpreted media, metadata, or commands
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manager

MManager
MThing (3.1.5) that can register a list of MThings or be facilitated to search other MThings

3.1.3
media

sensor

MSensor
MThing (3.1.5) that can sense and produce media data

3.1.4
media

MStor
MThing

3.1.5

storage
1=]

ge
(3.1.5) that can save media or metadata

medi:ﬂthing

MThi
thing (|
metadj

3.1.6

i
3.2.20 in ISO/IEC 23093-1:2022) capable of sensing, acquiring, actuating, of)processing of m|

ta

media
MThi

thing controller
controller

MContfoller
MThing (3.1.5) that can generate standard mission descriptions;~control and monitor the progress
mission of the participating MThings (3.1.5)

3.1.7

mission

task thpt MThings (3.1.5) shall carry out

3.2 Abbreviated terms

MCOV media thing controller output veeabulary

4 Schema documents

4.1 (eneral

In the main text of this-document, the syntax and semantics of data interfacing MThings are pi
whenevYer possible as@’single schema document.

In somle cases, thelugh, particularly for Clause 7, the syntax of data interfacing MThings is provid
collect]on of schema snippets imbricated with other text. To form a valid schema document, users can
these dchema~components in the same document with the schema wrapper provided at the head
clause.|Eor, better readability, the relevant schema documents are available at https://standards.iso.

edia or

of the

ovided

bd as a
gather
of the

brg /iso

slec/23000 L B lad L an )

In all cases, each schema document has a version attribute, "ISO/IEC 23093-5." Furthermore, an informative
identifier is given as the value of the id attribute of the schema component. This identifier is non-normative
and used as a convention in this document to reference another schema document. In particular, it is used

for the

schemaLocation attribute of the inc1ude and import schema components.

4.2 Use of prefixes

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

© ISO/IEC 2025 - All rights reserved
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"xsi:" prefix is not normative. It is a naming convention in this document to refer to an element of the
https://www.w3.0rg/2001/XMLSchema-instance namespace.

"xm1:" and "xmlns:" are normative prefixes defined in Reference [1]. The prefix "xm1:" is bound to "https://
www.w3.0rg/XML/1998/namespace.” The prefix "xmins:" 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 document are not normative, e.g. "mpeg7:",
“mcov:”.

In particular, most informative examples in this document are provided as XML fragments without
the typically required XML document declaration and, thus, miss a correct namespace binding context
declardtion. The different prefixes are bound to the namespaces in these description fragments, as-given in
Table 1f

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

Prefix Corresponding namespace
mpeg’7 urn:mpeg:mpeg’:schema:2004
mcov urn:mpeg:mpeg-IoMT:2024:01-MCOV-NS
xsi https://www.w3.0rg/2001/XMLSchema-instantce
xsd https://www.w3.0rg/2001/XMLSchema

5 An overview of the mission management and control-related issues

5.1 Mission data usage process

5.1.1 | General

This sybclause describes the processes and examples of how the mission data are generated, transmitted,
modifi¢d, and utilized to accomplish automatic cellaborations among MThings.

© ISO/IEC 2025 - All rights reserved
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5.1.2 Mission data usage scenario

5.1.2.1 Mission composition and transmission

a) Selection of MThings to perform
the mission

!

b) Connect participating MThings in
a state of communication

f) Transmission of mission data to
all participating MThings

!

g) Mission execution based on
mission data

v

b) Notification of connection
completion

|

v

h) Send task completion status
information

|

i) Transmission of mission

¢), d) Mission data generation . . .
) d) & completion status.infermation

|

e) Display mission data to users

Figure 2 — Process of mission data composition and propagation
Figure[|2 exemplifies how the mission data is generated, transmitted, and finalised. The process of comjposing
and propagating the task descriptions of MThings couldbe as follows:

a) the user selects other MThings to complete'the task desired by the user through their Graphlic User
Intlerface (GUI) applications,

b) aftler connection with MThings chosefi.by the user, the MThing notifies the user that the link has been
esfablished,

c) the user enters the role and execution order of each MThing. At this time, the user can describe gr input
the¢ mission of each MThing through GUI, menu button interfaces, or natural language,

d) comvertsthe user'sinputinto the mission data using the corresponding standardised data format (e.g. XML),
e) thg¢ mission data f(e;g/mission diagram) is presented to the user through the user's GUI to confirm it,

f) th¢ mission data verified by the user is modified for each participating MThing and broadcast to all
connected.MThings,

g) th¢ MThings start performing their respective tasks based on the transmitted mission data,

h) whenrever-eachMThing-completesits—taskreecorded-in-the-misston—data—it-breadeasts—the—eompleted
status to other connected MThings (At this time, the user can check the task execution status of each
MThing through their GUI),

i) and finally, when all tasks in the mission data are completed, the last MThing delivers status information
notifying the completion of the mission to connected MThings. The user can check the notification about
the mission completion through their GUI.

This process exemplifies one of the practical implementations to show the mission data creation and
propagation, therefore, not restricted to it.

© ISO/IEC 2025 - All rights reserved
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Mission execution based on
mission data

An unusual
situation occurs
in MThings

Da i il 43
JISCUIITIITCUU TIULITICAdLIUIL

I

Selecting an alternative media
thing to replace the MThing

y

Modify mission data

}

Transmission of mission data

Figure 3 — Mission abort by an MThing

h particular situation (e.g. malfunction or failure of an MThing) while performing the given m
/1EC 23093-2) (Figure 3)

alertDisconnection () API defined in ISO/IEC 23093-2.

be modified/accordingly.

In sonj
autono

e cases,~the above process can be replaced in a fully automated (more user-intervent
ousifimore Al-driven) manner.

— Wihenthe user arbitrarily aborts the mission by modifying the mission (Figure 4).

lowing is an example of modifying the mission or'stopping/excluding/modifying the related M Thing

ssion.

case the connected MThing abandons\*a given task (e.g. alertDisconnection() defined in
The MThing notifies all other connected MThings of its disconnection using the

The user checks this throughthe GUI and selects an MThing that can replace the disconnected M Thing.

The user modifies thetask corresponding to the final state (replaced with a new MThing) uging the
state information,-modifies and broadcasts the mission data, and performs steps D to I in Figure 2.
At this time, MThings in the already completed state can release the connection or connected
capability (egrusing the disconnectionMThing () defined in ISO/IEC 23093-2). Mission data dan also

jon) or

a) When a user modifies a mission (e.g. adding a new MThing, adding a new function, or excluding an

existing MThing), the currently executing mission can be forcibly aborted.

b) The user modifies the mission data according to the purpose, broadcasts it to connected MThings,

updates the mission, and performs steps C to [ in Figure 2.

© ISO/IEC 2025 - All rights reserved
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Mission execution based on
mission data

Mission abort by
user?

Mission abort

!

Modify mission data

!

Transmission of mission data

Figure 4 — Mission abort by duser
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5.1.2.2 Mission process with MThing controller

User MThing MCamera MVideoClass

Application Controller Generator MStorage

orming a mission * Generate an abstract
| by end-userbya | Jevel of Mission description * Abstract level of mission

! 1 rbal S )
GUL a verba 1. Send a mission statement description understanding
| description, etc. >

|

*Discovery of MThings necessary

2. discoverMThingByCapability()
<.3. MThingInfoType g

discoverM ThingByCapability(J

MThingInfoType

discoverMThingByCapability()

MThingInfoType
<.

*Check availability of MThingsl
4. isCapabilityAvailable()
5. available

isCapabilityAvailable()

available

isCapabilityAvailable()

available

| * Connection established,between MThings

* Form configurations (e.g., actual mission
descriptions) for each MThing

6. Send a mission configuration

L

Send a mission configuration

Send a mission configuratiof

A4

7. Trigger the mission

* Monitoring of MThings | | 8. getVideoURL()

* Streaming video

<.10. Msg(‘Mission done”)

"""""""""""" [FAnalyse video |

10.1. Msg(“MCamera done”) 11.saveAnalysedData()

| * Store analysed result

12. afile ID
10. Msg(“Mission done”) | -------------------

* Release MThings

13. disconnectMThing()
disconnectMThing()

disconnectMThing()

A 4

:4. Msg(“Mission accomplished”)

Figure 5 — Transition diagram with MController

The primary roles of the MThing controller (MController) loMT autonomous operation are as follows:
a) Understand the abstract (e.g. holistic) level mission defined by the user through the application;
b) Search for MThings required for a mission, connect available MThings;

c) Create detailed (e.g. partial) level missions and deliver them to participating MThings;

d) Initiate, pause, resume, or abort the mission;

© ISO/IEC 2025 - All rights reserved
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e) Monitor the status of participating MThings; and
f) Release the participating MThings after completing the mission.

Figure 5 shows a user and MThings sequence diagram, including the MController for autonomous operation.
Suppose that a user wants to take a video from a nearby camera (i.e. MCamera), classify the captured video
with an analyser (i.e. MVideoClassGenerator), and store the classified result in the storage (i.e. MStorage).
The user can describe or input this task through a graph tool in the GUI, menu button interfaces, or natural
language through the user applications.

The MController converts the task entered by the user 1nto a hollstlc mlSSlOIl descrlptlon (defined in

and fu ctlons of MThings required to complete the task and how the functions are executed. The, holistic
mission description generated by the user application is sent to the MController for understanding|(Figure 5,
item 1]. The MController searches the network for MThings required to complete the misSion bgsed on
the unflerstood mission using the function discoverMThingByCapability () (defined in ISO/IEC 23093-2)
(Figurg¢ 5, item 2). The discovered MThings return an MThingInfoType (defined inyISO/IEC 23093-3)
contaijing their information to the MController (Figure 5, item 3). The MControllér“asks whether the
discovéred MThing is available using the function iscapabilityavailable () (defified in ISO/IEC 23093-2)
(Figurg¢ 5, item 4) and notifies the MController that the MThings are available (Figure 5, item 5).

The M(ontroller and other MThings are connected using the connection AP[*defined in ISO/IEC 28093-2.
After dompleting the connection between MThings, the MController creates a detailed task desdription
partial mission description defined in subclause 7.3) that each"MThing must perform and sends
the tadk description to all participating MThings. A partial mission)description may include ingut and
outputfinformation of each MThing, information on other MThingsTeceiving output, and actions after task

Thing that starts the first mission (Figure 5, itéin 7). The MVideoClassGenerator checks {ts task
and usps the function getvideourL () (defined in ISO/1EC 23093-6) to request a URL for video strgaming
from MCamera (Figure 5, item 8). The MCamera returns the URL (Figure 5, item 9). Through the URL,
ideoClassGenerator receives the streaming video as much as it requires. After streamipg, the
MCamgra reports to the MController that its mission is complete (Figure 5, item 10). Upon receiving the
mission completion message, the MController Sends it back to the user application to notify them that the

sendMefsage () (defined in ISO/IEC 23093-2) among MThings.

ideoClassGenerator, whichthas received video streaming from the MCamera, analyses the video and
deliverg the result to a pre-specified MStorage (Figure 5, item 11) using the function saveaAnalysedpata ()
in ISO/IEC 23093-3)..After saving the analysed result, the MStorage returns the file ID| to the
MVide¢ClassGenerator (Figure 5, item 12). The MStorage, which keeps the file, reports its mission
compldtion to the MCantroller, which reports it to the user. After confirming that all tasks have been
compldted, the MConfroller releases all connected MThings using the function disconnectMThing () (¢lefined
in ISO/[EC 23093-2){Figure 5, item 13) and delivers the final task completion message to the user (Figure 5,
item 14).

5.1.2.3] Mission process without MController

The MController is expected to be helpful for the autonomous operation of [arge-scale [oMT systems or
applications. However, in a small-scale IoMT system or application, e.g. [oMT Home, several MThings
owned by the user should act as the MController. For example, through the user application of the newly
purchased MCamera, the user can connect other MThings in the house and assign a task to complete the
task automatically. The example below introduces the mission transition sequence to achieve the mission by
giving the function of MController to the existing MCamera.

Figure 6 shows a user and MThings sequence diagram for autonomous operation. Suppose the same use
case scenario is applied in Figure 5 to this example. The holistic mission description generated by the
user application is sent to the MCamera for understanding (Figure 6, item 1). The MCamera searches the
network for MThings required to complete the mission based on the understood mission using the function

© ISO/IEC 2025 - All rights reserved
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discoverMThingByCapability () (defined in ISO/IEC 23093-2) (Figure 6, item 2). The discovered MThings
return an MThingInfoType containing their information to the MCamera (Figure 6, item 3). The MCamera
asks whether the discovered MThing is available using the function iscapabilityaAvailable () (Figure 6,
item 4) and notifies the MCamera that the MThings are available (Figure 6, item 5).

The MCamera and other MThings are connected using the connection API defined in ISO/IEC 23093-2. After
completing the connection between MThings, the MCamera creates and sends a detailed task description
(e.g. the partial mission description defined in subclause 7.3) that each MThing must perform and sends to all
participating MThings (Figure 6, item 6). After the partial mission description is delivered to each MThing, the
MCamera activates the mission of the MVideoClassGenerator that starts the first mission (Figure 6, item 7).

The MVideoClassGenerator-checksits-task and uses-the function FeticdeoURI) tao rnqnncf a-URL for
video dtreaming from the MCamera (Figure 6, item 8), and the MCamera returns the URL (Figute|6, item
9). Thrpugh the URL, the MVideoClassGenerator receives the streaming video as much as it requiref. After
streamfing, the MCamera reports to the user that its mission is complete (Figure 6, item. 10) using the
functign sendMessage () (defined in ISO/IEC 23093-2).

The MVideoClassGenerator, which has received video streaming from MCamera, analyses the video and
deliverg the result to a pre-specified MStorage (Figure 6, item 11) using saveaAnalgsedbata (). After|saving
the anglysed result, the MStorage returns the file ID to the MVideoClassGenerator (Figure 6, item 1)2). The
MStordge reports its mission completion to the MCamera, which reports it to.tlie user (Figure 6, itern 10.1).
After cpnfirming that all tasks have been completed, the MCamera releases@ll'\connected MThings uging the
functign disconnectMThing () (Figure 6, item 13) and delivers the final task completion message to the user
(Figurg¢ 6, item 14).

© ISO/IEC 2025 - All rights reserved
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User MCamera MVideoClass
Application Generator

MStorage

* Generate an abstract

! by end-user by a || level of Mission description
| GUILaverbal ! * Abstract level of mission
description understanding

————— 1. Send a mission statement

»
71

* Discovery of MThings
necessary

2. discoverMThingByCapability()
< 3. MThingInfoType "

2. discoverMThingByCapability()
3. MThingInfoType
<.

* Check availability of
MThings

4. isCapabilityAvailable()

5. available

4. isCapabilityAvailable()

5. available

* Connection established between MThings

* Form configurations (e.g.,
actual mission descriptions)
for each MThing

6. Send a mission configuration

A4

6. Send a mission,configuration

A 4

7. Trigger the miSsion

A4

* Monitoring of MThings |
P 8. getVideoURL()

* Streabting video *Analyse video

< 10. Msg(“MCamera done”) 11. saveAnalysedData()

1<

|* Store analysed r¢sult

12.afileID

< 10. Msg(“Mission done”)

* Release MThings

13. disconnectMThing()
13. disconnectMThing()

Figure 6 — Mission transition diagram without MController

5.1.2.4 Binding and unbinding process of MController

When an MController binds a group of MThings to accomplish the given mission, the MController should
reserve the MThings until the completion of the assigned mission. In other words, the collaboration process
described in Figures 5 and 6 has a structure in which the MThings participating in the collaboration can
disconnect (through the function disconnect () defined in ISO/IEC 23093-2) only after their mission is
completed.

In the case of large-scale collaboration, an MThing, which performs a task at the end, may face the problem
of increasing its idle time. In addition, the MThing in the idle state cannot be used by other MControllers.
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Figure 7 and the process description below depict the binding and unbinding process of the requesting
MController. In step 5, the requesting MController can send its priority as a parameter when requesting
unbind. The requested MController can determine the release of the requested MThing by checking the
received priority. The MThings used by other collaborations can be either returned to their original mission
or joined in another mission.

< MController requesting an MThing>

a)
b)

9

d)

f)

g)
h)

Find other nearby MControllers in charge of collaboration (discoverMThingByCapability () ).

Receive a list of MThings included in the MController (getMThingTList ()).

Among MThings included in the list, search for MThings required. If the necessary MThing/ i

pr

Ch
If t

Re
col
0.

Co
to

De|
Dis

ceed to step 4. If not, go back to step 1 to search for another MController.

eck whether the MThing required for the mission is currently performing its task (igMThingB
he MThing is busy, go back to step 3; otherwise, go to step 5.

uest Unbinding the corresponding MThing to another MController (unbimdMThingInfo))
responding MController succeeds in unbinding, the return value is 1; otherwise, the return Yy
fthe return value is 1, proceed to step 6; if itis 0, return to step 3.

hnect the MThing (connectMThing () ). If the connection is successful/proceed to step 7. If not,
step 3.

iver the task description to the corresponding MThing.

connect(release) the corresponding MThing when the mission is done (disconnect () ).

Nottify the original MController that the corresponding MThing has been released after complet

sul

p-task (reconnectMThing (MThingInfo) )

found,

usy()).

If the
ralue is

o back

ing the
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discoverMThingByCapability()
to discover other MThing Controllers

Sending sub-task to the MThing

/

getMThingList()
[ to another MThing Controller J n
NG

When the mission is finished;
disconnect() from the MThing.

not found

Searching for a
MThing from the
returned list

reconmectMThing(MThingInfo)
tothe original MThing Controller
which the MThing belonged to.

isMThingBusy
(MThinglnfo)

unbinding

not busy failed

unbind (MThingInfo)
to the MThing Controller

unbinding
successed

connectio
faile

Q=

connectMThing()
to the MThing

connection
successed

Figure 7 — Binding and unbinding process of the requesting MController

Figure 8 and the process description below depict the process of the requested MController. In step 3, the
requested MController can determine the release of the MThing by priority, such as the estimated time it
takes to use the requested MThing and the remaining steps in the mission sequence. Also, when releasing
the requested MThing, an API may lend the MThing only to the requested MController and get it back only
from the requested MController.
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< MController yielding the requested MThing>

a)
b)

9

d)

When getMThingList () is called, it returns the MThing list it contains for mission execution.

When receiving isMThingBusy (), it checks that the requested MThing performs its task and returns
the result.

When unbind (MThingInfo) is called, the corresponding MThing is disconnected, and one is returned. If
it is difficult to disconnect because the MThing is converted to the busy state or equivalent conditions,
the 0 is returned.

When reconnectMThing() is called, the corresponding MThing is reconnected, the task of the

Ccol
an

Su
Th

responding MThing is assigned again, and the task execution continues. The notification is igihored if
bther MThing has already replaced the corresponding MThing.

bpose the MThing of the same role is urgently needed before the corresponding MThing"is re
e MController starts searching for an MThing from another MController.

Waiting for a request
message

If getMThingList() is
called

Returns theMThingList
ificontains
for mission execution

If isMThingBusy() is
called

Returns whether requested
MThing is engaged or not

—  Ifunbind() is called

A P

Returns 1 if it's okay to
disconnect, and 0 otherwise

If reconnectMThing() is
called

L

If the released MThing
is needed, reconnect and
continue executing the task,
otherwise ignore

|
|
|
|

~

1£

|/

rurned.

Hanr-MThing-ofthesame

role is urgently needed

—  before the released
MThing is returned

—

(

Searches for an MThing from
other MThingControllers

Figure 8 — Unbinding and binding process of the requested MController
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5.1.2.5 Mission execution environment

The environment for performing the mission can be classified according to several criteria.

— According to the control method of mission performance:

a)

b)

— Ac

a)
b)

— Ac
a)

b)

For ins

camersa
home ¢
transm

A more

MThin

Centralised manner: a management server connects MThings participating in the mission and

manages the overall mission performance, as discussed in subclause 5.1.2.2.

Distributed manner: each MThing completes a task individually according to the mission data, as

discussed in subclause 5.1.2.3.

NOTE THhiS dOocument COVers aspects of MCoNtroller and mission description; 1N practice, the
description can be used both with or without MController.

rording to how the mission data is delivered:
Active transmission: a method in which a user or server broadcasts mission data.

Passive transmission: a method in which MThings participate in the mission request and
mission data stored in advance (e.g. using blockchain to keep the mission-data).

ording to the number of MThings participating in the mission and its coiinection type:

ission

receive

Small scale and ad-hoc connection: a small number of MThings afe connected in an ad-hoc manner

to perform the mission (e.g. connecting nearby objects to accomplish the assigned mission);

Large scale and persistent connection: many MThings)'are connected to perform a ;lgission

collaboratively; those things are constant between successive tasks to be collaboratively per

tance, suppose users can search for and connect MThings (e.g. displays, digital signage, survg
s, speakers, and media analysers) to design and‘perform some basic service (i.e. mission)
nvironment. This type of scenario can be achieved in a distributed manner by active missi
ission on a small scale and by ad-hoc connection between MThings.

stable and robust system is required, when performing a service (i.e. mission) by connectin
bs in a large setup (a hotel or office\building). This time, the mission data stored in advancg

rmed.

billance
in the
n data

b many
in the

centrallised system that manages each MThing reads the service passively to perform the task. A combjination

ofalar

6 AR

6.1 (
This su

6.2 NMContreller class

6.2.1

ber scale error-resilient and stable’ connection method can be configured.

IS

teneral

bclause defines.the API classes of [oMT controllers.

General

This subclause defines an MController class that shall inherit the features of the MThing class defined in
ISO/IEC 23093-2.

6.2.2

APIs

Table 1 presents the basic APIs of MController.
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Table 1 — MContoller API

Nested Classes

Modifi

er and Type

Method and Description

Constructor

Constructor and Description

MController()

Default constructor.

MController(string id)

MController(string id, string serverIPAddress, int serverPort)

Fields

Modifier and Type Field and Description

Methofls

Modifier and Type Method and Description

CapabilityListType getControllerCapabilityList()
This function returns a class (i.e. Javar)C++) or a structure (i.e. C) that shall jnclude
areturning type(e.g. XML, Binary) and a capability list specified in Annex A.

CapabilityListType getAvailableControllerCapabilityList()
This function returns a class (i#. Java or C++) or a structure (i.e. C) that shall irjclude a
returning type (e.g. XML, Binaty) and an available capability list specified in Apnex A.

CapabilityListType getAppliedControllerCapabilityList()
This function returnsia class (i.e. Java or C++) or a structure (i.e. C) that shall include
areturning type {€.g. XML, Binary) and an applied capability list specified in Ahnex A.

List<M[ThingInfoType> getMThingList()
This function returns a list of MThings bound by the MController.

bool isMThingBusy(MThingInfoType MThingInfo)
This function checks whether or not the requested MThing is currently busy|for the
mission. The function returns 'true’; otherwise, it returns' false' if the MThingis busy.

int unbind(MThingInfoType MThinglnfo, int priority)
If the corresponding MThing is disconnected, the function returns '1". If it is difficult to
disconnectbecause itis converted to a busy state or equivalent conditions, the flinction
returns '0". The priorityindicates the importance level of the requesting sidel where
'0" is the highest priority, and the bigger number indicates the lower priority.

int coupledUnbind(MThingInfoType MThinglnfo, int priority)
This function lends MThing only to the requesting MController. If the corresgonding
MThing is successfully disconnected and lent to the requesting MController, the func-
tion returns 1. IT1t1s difficult to disconnect because It is converted to a busy state or
equivalent conditions, the function returns '0". The priorityindicates the importance
level of the requesting side, where '0" is the highest priority, and the bigger number
indicates the lower priority.

int reconnectMThing(MThingInfoType MThingInfo)
If the corresponding MThing is reconnected, the function returns '1". If the corre-
sponding MThing has trouble reconnecting MThing, this request is ignored, and the
function returns '0'".

int coupledReconnectMThing(MThingInfoType MThingInfo)
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Table 1 (continued)

This function receives MThing only from the MController that borrowed MThing and
reconnects it. If the corresponding MThing is reconnected, the function returns '1". If
the corresponding MThing has trouble reconnecting MThing, the function returns '0".

string

getMissionDescription(MThingInfoType mThingInfo)

This function partial mission description.

7 Data formats

7.1 (
This sy

leneral

bclause explains how and what to include in the mission description generated by theaser interface

(e.g. a holistic mission description) and by MController (e.g. a partial mission description).
7.2 Holistic mission data formats
7.2.1 | General
This sybclause describes the holistic mission description generated by the dser interface application
7.2.2 | Syntax
<?xml |version="1.0" encoding="UTF-8"7?>
<xs:sdhema xmlns:xs="https://www.w3.0rg/2001/XMLSchemd! xmlns:mpeg7="urn:mpeqg:mpeg’:schg
ma:20qQ4">
<js:import namespace="urn:mpeg:mpeg’:schema:2004" schemalocation="https://standards.|iso.
org/iftf/PubliclyAvailableStandards/MPEG-7_ schema, files/mpeg7-v2.xsd"/>
<j}s:element name="MissionDescription">
<xs:complexType>
<xs:sequence>
<xs:element name="MisSionObjective" type="xs:string" minOccurs="0"
maxOcdqurs="1"/>
<xs:element name="RarticipatingMThingList" type="ParticipatingMThingLis{Ty
pe"/>
<xs:element flame="TriggerMThing" type="AdditionalMThingInfoType"
minOcqurs="0" maxOccurs="unbgdnded" />
<xs:elenmfent name="Orders" type="OrderType"/>
</xs:sequerce>
</xs:complegxTlype>
<Axs:elementx
<3js:compFexType name="ParticipatingMThingListType">

£xg:sequence minOccurs="1" maxOccurs="unbounded">

<xs:element name="ParticipatingMThing" type="ParticipatingMThingType"

minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

<xs:complexType name="ParticipatingMThingType">

<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:element name="MThingCapability">

<xs:complexType>

<xs:attribute name="requiredCapability" type="xs:string" use="optional"/>

© ISO/IEC 2025 - All rights reserved
16



https://standardsiso.com/api/?name=551cfcd533e12c2603ac44b0a62c8fdd

ISO/IEC 23093-5:2025(en)

</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attributeGroup ref="BasicMThingInfoBaseAttributes"/>
<xs:attribute name="idRef" type="xs:string" use="optional"/>

</xs:complexType>

<xs:complexType name="AdditionalMThingInfoType">
<xs:attributeGroup ref="BasicMThingInfoBaseAttributes"/>

<xs:attribute name="idRef" type="xs:string" use="optional"/>

<xs:attribute name="requiredCapability" type="mpeg7:termReferenceType"
use="Hequired"/>

<Axs:complexType>

<Hqs:complexType name="OrderType">
<xs:sequence>
<xs:element name="MThingFrom" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>

<xXs:sequence>

<xs:complexType>

</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>

<Axs:complexType>

<As:attributeGroup name="BasicMPHingInfoBaseAttributes">
<xs:attribute name="index'"\ #lype="xs:decimal" use="optional"/>
<xs:attribute name="mTHing" type="mpeg7:termReferenceType" use="required"/>

<Axs:attributeGroup>

</xs:d4chema>

<xs:element name="MThingTo" minOccurs="0*ymaxOccurs="unbounded"

<xs:attributeGroup ref="BaéicMThingInfoBaseAttributes"/

7.2.3 | Semantics

Name Definition

MissiqnDescrigption It describes the mission's objectives, the MThings participating, and thle order
in which the mission is performed.

MissiqnObgjective A brief human-readable mission description.

PartidipatingMThinglist List I'\FT\/['T‘%-;hg pavfir‘ipafingin the mission

TriggerMThing Itis the MThing that does the very first stage of the mission.

Orders It describes the order in which MThings are performed to achieve a mission.

ParticipatingMThingListType Tool for describing the list of MThings participating in the mission.

ParticipatingMThing It describes the MThing participating in the mission.

ParticipatingMThingType Tool for describing the MThing participating in the mission.

MThingCapability It describes one or more capabilities that MThing can perform.

requiredCapability It describes the capability of the corresponding MThing allocated to perform
the mission.
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Name Definition

AdditionalMThingInfoType Tool for describing MThing in more detail.

idRef It is the unique identifier of MThing.

requiredCapability It describes the capability of the corresponding MThing allocated to perform
the mission.

OrderType Tool for describing the execution order in a step.

MThingFrom [tis an MThing that initiates in a step.

MThingTo Itis an MThing that finishes in a step.

BasicMThingInfoBaseAttributes |Tool for describing MThing in more detail.

index It is an index to differentiate between MThings of the same type when|partic-
ipating in a mission.

mThing It describes the type of MThings.

7.2.4 | Example

In this| example, an MTimeSynchroniser, two MCameras, and an MStorage participate in the mission.

The mission starts with the MTimeSynchroniser, which sends commands to thejtwo MCameras, and the

MCamgras return the requested ones to the MTimeSynchroniser. The MTimeSynchroniser then comjmands

MStordge. A detailed description of this example is shown in Annex B.1.

<MissijonDescription>

<MissionObjective>

</M
<P4

</H

<TH

<01

Synchronise the time of the video taken by the twey'cameras and save it to the storage.
issionObjective>
rticipatingMThingList>
<participatingMThing mThing="MTimeSynchroniser">
<MThingCapability requiredCapability="ANALYSER SYNCHRONISE TIME"/>
</participatingMThing>
<participatingMThing mThing="MCamera'"" index=1 idRef="CAMO01">
<MThingCapability requiredCapab¥lity="SENSOR CAPTURE IMAGE"/>
</participatingMThing>
<participatingMThing mThings"MCamera" index=2 idRef="CAM002">
<MThingCapability requirédCapability="SENSOR CAPTURE IMAGE"/>
</participatingMThing>
<participatingMThing\mThing="MStorage">
<MThingCapability requiredCapability="STORAGE SAVE"/>
</participatingMThing>
articipatingMThingsList>

iggerMBhing mThing="MTimeSynchroniser" requiredCapability="ANALYSER SYCHRONISE TIME"/>

dexns>

<MThingFrom mThing="MTimeSynchronlser">
<MThingTo mThing="MCamera" index=1/>
<MThingTo mThing="MCamera" index=2/>

</MThingFrom>

<MThingFrom mThing="MCamera" index=1/>
<MThingTo mThing="MTimeSynchroniser"/>

</MThingFrom>

<MThingFrom mThing="MCamera" index=2/>
<MThingTo mThing="MTimeSynchroniser"/>

</MThingFrom>
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<MThingFrom mThing="MTimeSynchroniser"/>
<MThingTo mThing="MStorage"/>
<MThingFrom mThing=" MStorage"/>
<MThingTo mThing="MTimeSynchroniser"/>
</MThingFrom>

</Orders>

</MissionDescription>

7.3 McController output vocabulary

7.3.1

General

This sybclause specifies the syntax and semantics of the MController output vocabulary, wHich' cor
the following media description:

— [oMT partial mission description.

nprises

NOTE MCOV has been designed as extensible, and additional media sensors can be added easily.
EXAMPLE Additional media sensors can be added as extensions tomtdl :MissioibDataBaseType and confgrmance
to MTDL.
7.3.2 | Schema wrapper
The syptax of description tools specified in this subclause is a collection of schema components, influding
type definitions and element declarations. To form a valid schema document, users can gather these
schemg components in the same document with the followingdeclaration defining, in particular, the target
namespace and the namespaces prefixes.
<?xml |[version="1.0" encoding="UTF-8"7?>
<schenja

xmls=https://www.w3.0rg/2001/XMLSchema

xmlrls:mpeg7="urn:mpeg:mpeg7:schema:2004™

xmlrls:mtdl="urn:mpeg:mpeg-IoMT:20%4+01-MTDL-NS">
<impoyt namespace="urn:mpeg:mpey7:schema:2004" schemalocation="https://standards.iso.ord/
ittf/HubliclyAvailableStandalrds/MPEG-7 schema files/mpeg7-v2.xsd"/>
<impoxt namespace=“urn:mpegsmpeg-IoMT:2024:01-MTDL-NS” schemalocation=" https://standards.
iso.ofg/ittf/PubliclyAvdilableStandards/MPEG-IOMT schema files/MPEG-IOMT-MTDL.xsd”/>
The following line should be appended to the resulting schema document to obtain a well-formg¢d XML
documgpnt.
|</schema> |
7.3.3 | IoMT partial mission description

7.3.3.1 General

This subclause describes the partial mission description generated by the MController for each participating
MThings.
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