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Speaker Introduction

[2017-2020] : [SG13]: [Q17/13]
[Declared patent(s)] - [Associated work]

Y.3531 (ex Y.MLaasS-reqts)

Consented on 2020-07-31

Supplement

New

Y.MLaaS-reqts

2020-04 (Medium priority)

ITU-T SG16, SG17, SG20, JTC 1 5C 42, ETSI, IEEE

Cloud computing - Functional requirements for machine learning as a service

This Recommendation provides cloud computfing requirements for machine learning as a service (MLaaS), which addresses
requirements from use cases. Machine learning as a service is a cloud service category in which the capability provided to the cloud service
customer is the provision and use of machine learning framework. Machine leaming framework is a set of functionalities for provisioning
machine learning data as well as training, deploying, and managing machine learning model. On the perspective of cloud computing service
provisioning, this Recommendation provides the functional requirements for MLaa$ to identify functionalities such as machine leaming data
pre-processing, machine leaming model training, machine leaming model testing, and efc. Also, this Recommendation aligned with the
cloud computing reference architecture of [ITU-T Y. 2]

Xiaowu He, Editor

[2017-2020] : [SG13] : [Q17/13]
[Declared patent(s)] - [Associated work]

Y.RaaS-regis

Under study
AAP
Recommendation

New

Y.RaaS-reqts

Timing: 2023-Q2 (Medium priority)

JTC 1/8C 42, 1SQITC 299, IEEE

Cloud Computing - Functional requirements for Robotics as a Service

Summary This Recommendation provides the overview and functional requirements for robotics as a service (RaaS) in the cloud environment. This
Recommendation addresses the following subjects: - Concept and overview of robotics service; - System context of robotics as a service; -
Functional requirements for robotics as a service; - Use cases of robotics as a service

[TD 612

Sungpil Shin, Editor

fu, Editor
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Work item.

Approval process:

Provisional name:

Equivalent number:

First registration in the WP: 2019-07-10 15:49:3

Last update: 2020-08-06 09:5

[2017-2020] : [SG13] : [Q17/13]
[Declared patent(s)] - [Associated work]

Suppl on Y. Sup.aisr (ex Y. Sup.aisr)
Under study

Agreement

Recommendation

New

Y. Sup.aisr

2021-Q4 (Medium priority)

SG16, SG17, SG20, JTC 1/SC 42

Artificial Intelligence Standard Roadmap

This supplement provides the standards roadmap for artificial intelligence (Al) in the information technologies. This Al standards roadmap
has been developed to assist in the development of Al standards in the IT fields by providing information about existing and under
developing standards in key standards development organizations (SDOs). In addition, it describes the overviews of Al itself and Al related
technical areas from standards perspective, Al related activities in standards development organizations (SDOs), and gap analysis
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ITU-T Y.3531 : Standardization for MLaaS

R
SG13-TD297/PLEN

Draft new Recommendation ITU-T Y.3531 (formerly Y.MLaaS-reqts)

Cloud computing — Functional requirements for machine learning as a service

N, INTERNATIONAL TELECOMMUNICATION UNION SG13-TD297/PLEN
\ 1 TELECOMMUNICATION

FRY) STANDARDIZATION SECTOR STUDY GROUP13 ! e
T Orisinal: Enslish This Recommendation provides system context, functional requirements, and use cases for machine
— STUDY PERIOD 2017-2020 riginal: E.ngls

learning as a service (MLaaS).

In particular, the scope of this Recommendation includes:

Question(s): 17/13 WVirtual, 20-31 July 2020 :
—  Overview of machine learming;
D ~  Introduction to MLaaS;
Source: Editors — Functional requirements of MLaaS.
— . . R . . _— The use cases of MLaaS are developed to derive functional requirements of MLaaS.
Title: Draft new Recommendation ITU-T ¥.3331 (formerly Y.MLaaS-reqts): “Cloud i i 3 3 5 " i
. = . . . " . ol NOTE - Developments of machine learning algorithms and methodologies are out of the scope on
computing- Functional requirements for machine learning as a service™ — for consent s Basoritsandation.
Purpose: Decision
. . - 2 References
Contact: Sungpil Shin Tel: +82-42-860-1379 o 5~ 4 _
7 - AT 5 The following ITU-T Recommendations and other references contain provisions, which, through
[:_TR] . ['.d.ii. . t82-42 Hﬁ 1-5404 reference in this text, constitute provisions of this Recommendation. At the time of publication, the
Korea iR-L'F"-'t‘]"-' of) Email: spshinigetrire kr editions indicated were valid. All Recommendations and other references are subject to revision:
. i § users of this Recommendation are therefore encouraged to investigate the possibility of applying the
Contact: Xiavwu HE Tel: +86 20 38639580 most recent edition of the Recommendations and other references listed below.
China Telecom Fax: +86 20 38636215 [ITU-T Y.3500]  Recommendation ITU-T Y.3500 (2014). Information technology — Cloud
People™s Republic of China hexwd edi@chinatelecom.cn computing — Overview and vocabulary.
[ITU-T Y.3501) Recommendation ITU-T Y.3501 (2013), Cloud computing framework and
high-level requirements.
Kevwords: machine learning, machine learning as a service: cloud computing [ITU-TY.3502]  Recommendation ITU-T Y.3502 (2014), Information technology — Cloud
Abstract: This document contains the proposed draft Recommendation ITU-T computing = Rejerence drchliecnre
A - c . | o e . . o . o [ITU-T Y.3510) Recommendation ITU-T Y.3510(2013), Cloud computing infrastructure
Y.333 1 formerly, MLaaS-reqts): "Cloud computing - Functional requirements of requirements.
machine learnine as a service” for consent. [ITU-T Y.3600) Recommendation ITU-T Y.3600 (2015), Big data — Cloud computing based

requirements and capabilities.

[ITU-T Y.3172 Recommendation ITU-T Y.3172 (2019). Architectural framework for machine
learning in future networks including IMT-2020

3 Definitions

'2020.07. ITU-T SG13 RGM 3|20l A %= Consent’

This Recommendation uses the following terms defined elsewhere:

3.1.1  activity [ITU-T Y.3502]: A specified pursuit or set of tasks.
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= ITU-T SG13 WP2 (Cloud computing & Big data)

WP2 Cloud Computing & Big Data
S 2 AIDH Q17 Requirements, ecosystem, and general capabilities QIS HA A|AE| HEAE
HEE s for cloud computing and big data
CT 2=9
=k
Qi Functional architecture for cloud computing and —
big data
Q19

¢

End-to-end cloud computing management, cloud
security and big data governance

J=A HEY
(MHLIXHE, &2

* Q7-Big data driven networking (bDDN) and deep packet inspection (DPI)
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ITU-T Y.35xx series

Cloud computing fundamental

Y.3500: Information technology — Cloud computing —
Overview and vocabulary

!

Y.3501: Cloud computing — Framework and high-
level requirements

Y.3502: Information technology — Cloud computing -
Reference architecture

Y.3503: Requirements for desktop as a
service

Y.3504: Functional architecture for Desktop
as a Service

Y.3505: Cloud computing - Overview and
functional requirements for data storage
federation

Y.3508: Cloud computing - Overview and
high-level requirements of distributed cloud
Y.3509: Cloud computing - Functional
architecture for data storage federation
Y.3512: Cloud computing - Functional
requirements of Network as a Service
Y.3513: Cloud computing - Functional
requirements of Infrastructure as a Service
Y.3515: Cloud computing — Functional
architecture of Network as a Service
Y.3516: Cloud computing - Functional
architecture of inter-cloud computing
Y.3519: Cloud computing - Functional
architecture of big data as a service

Y.3531: Cloud computing- Functional
requirements for machine learning as a
service
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Fundamental Concepts for ITU-T Y.35xx series

- —{ User view J - [ Functional view } .

l *., Functional/reference

architecture
Deployment : Implementation
[ view } [ View

Y.3502(14)_F7-1

Requirements
& Ecosystem

e
-

<Transformations between architectural views>

CCRA view Description of the CCRA view Scope
User view 'Ir;]hpeu%ynséeargtf\(/)iﬂgesxt, the parties, the roles, the sub-roles and the cloud co Within scope
Functional view The functions necessary for the support of cloud computing activities Within scope
Implementation view

The functions necessary for the implementation of a cloud service within s

ervice parts and/or infrastructure parts Out of scope

. How the functions of a cloud service are technically implemented within al
Deployment view ready existing infrastructure elements or within new elements to be introd

i Out of scope
uced in this infrastructure

NOTE — While details of the user view and functional view are addressed within this Recommendation | International Standard, the impl
ementation and dePI I
o

oyment views are related to technology and vendor-specific cloud computing implementations and actua
ents, and are there

| _ | deploym
re out of the scope of this Recommendation | International Standard.

<Cloud computing reference architecture views in Y.3502>
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\; Fundamental Concepts for ITU-T Y.35xx series
GISC2020

~ )
View of Y.3531 (Functional requirements for MLaaS)
[ N Muttil h
. ulti-layer
| Functional -
N Layer
component Y functions
\ = )
— L9 AlCH s ~
TT L= 3
e = ' Functional
HMEE 28t componert Layer .
T | Functional Functional
ICT E=9 G D component
5 - S component
= 4 I ,‘-.\.
el = d Functional Layer < Aspect 7>
Component e Y.3502(14)_F5-1
- _ J\. J
Legend to the diagram
User view Functional view
Y.3502(14) F7-2
\. J

<Transition from user view to functional view>

[Reference] ITU-T Y.3502 Information technology — Cloud computing — Reference architecture, 2014.08.
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CSP:cloud CSP:cloud CSP:cloud s
o ) . CSP:cloud . <] Aspect >
o= CldO'Ud Sewt]-c © d STWICe t service bser_wce T vasoae) Fe
operations eploymen usiness
auditor p ploy manager
manager manager

SeRestt Legend to the diagram

CSP:cloud

CSP:customer

; CSP:inter- service :
CloEd ier\zlce ;Illlclijlzgi cloud security and CSﬂ;iEZ?rk
R representative provider risk P
manager

J
Y.3502(14) F8-2

<Existing cloud computing roles and sub-roles in Y.3502>




Fundamental Concepts for ITU-T Y.35xx series

_G I _S_c 2 O 2 Cloud service partner Cloud service provider N Cloud service customer
Clobal ICT Standards Conference (CSN) (CSP) (CSC)

CSN: DP CSP:-BOAP CSC: BDSU
@erﬂle—Ila \ .w .@ Big data
Raw data services
e 0 N
’Cloud < Cloud service customer (CSC) w CSP: BDIP
service partner
(CSN) cSCeeloud\ /o . N | o0 N || Processe
:cloud Processed
CSC:cloud CSC:cloud service CSC:cloud data Raw data
service service o service
. user administrator integrator
Cloud service T
developer
3 . N
Cloud service provider (CSP)
CSP:cloud CSP:cloud , CSP:cloud | E—
) . CSP:cloud . \ _/ )
Cloud service service e service
auditor operations deployment manager business
manager manager g manager
CSP:customer CSP:inter- CSP:cloud - <
Cloud service support ) SCrleC CSP:network Cloud service partner Cloud service provider Cloud service customer
cloud security and g (CSN) (CSP) (CSC)
broker and care id i provider
representative NI — -
manager CSN:MLDP CSP:MLSP
A ”'\ J

Y.3502(14)_F8-2

Provide
data feature
engineering
e

CSC: MLSU

Develop ML
model Monitor and Manage
report M1 ML model
. o e . ' maodel training deployment
New sub-roles and activities are derived! —
egister
‘model Manage
retraining
policy
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Standardization Steps for Functional Requirements
GISC2020

A 4 \ 4

=2 AU Ecosystem
HE=E 96t General concept foryML System context Use case Deriving

i & service scope ‘ ith real field ‘ in - analvsis ‘ functional
CT =2 of MLaaS (with rea e cloud computing y requirements

i analysis)
e
A A

Iteratively validated the sub-roles and activities for MLaaS

Derived functional requirements with use cases



Global services of MLaaS in the field
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Clobal ICT St onference Compute Storage
)
. ﬁ\ Amazon Amazon Polly Amazon Lex
Al Services i@ ®a  Rekognition Text—to— @ Voice and
© ] Image recognition speech text chatbots e @ e 9 @
J -©-
~
Amazon i ;
; Amazon lﬁz Spark & App Compute Container Bigtable Cloud Cloud Cloud
Al Platforms Machine 4 . >
{Q Learning ’ ég i H sharkml Engine Engine Engine Storage SQL Datastore
. Big Data Machine Learning
a [ AWS deep learning AMI
= K Apache | |Tensor—
TN (e=cre [Topzer] [ cene | Toron ][nean] [ onm |[remas OO0
Bi P Dataflow Dataproc Datal
N camazon | amazon aws | Ennancea |[ AWS 10T - égry ub/Sub Dataflow Dataproc Datalab
Infrastructure G2 GPUs EC2 GPUs Lambda Networking Greengrass

AWS Al & ML services Google Cloud Platform

Experiments, Modules, and Datasets

—

Create Experiment; ]
*Preprocess data
*Analysis and redugtion

*Extract features ML Studio
*Enrich features
*Test and iterate
*Train

N
«Soors Write Modelr

Rea(j‘BLOB, Table, or Text Data Wite: Scored Data

| [ari] [ooua N Scope of Machine Learning as a Service (MLaaS)
P b ' = ML framework in cloud computing

Hive, SQL

Azure, or | csy .tsv‘

Windows v
Azure Tables

MS Azure ML studio




Definition & Scope of MLaaS in ITU-T Y.3531
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Machine Learning as a Service (MLaaS): A cloud service category in which the capabilities provided to the cloud
service customer is the provision and use of machine learning framework

&_/ API

S
L@l
7%_ i% /\lEH ML APIs
L = ML Application  Model E'E ML Service === O
i e Developer I+ MLService Provider \(————> J
ICT &8 (CSN:Cloud service developer) MLModels (cgp) == Q
o] St
-~ U =

:\‘: Data
data <::>

ML Data Provider
(CSN:data provider)

ML Service Customer
(CsC)

*Infrastructure as a service (laaS)

Cloud service category in which the cloud capabilities type provided to the cloud service customer
is an infrastructure capabilities type.

*Platform as a service (PaaS)

Cloud service category in which the cloud capabilities type provided to the cloud service customer
is a platform capabilities type.

*Network as a service (NaaS)

Cloud service category in which the capability provided to the cloud service customer is transport
connectivity and related network capabilities.




Generic Process of ML framework
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<Generic process of ML in Y.3531>
- ) 4 .
ML data acquisition ML data processing 4 ML model development \ 4 ML model deployment )
~ - ~ s N g A N
Data collection Data . Maodel training Model validation Model
pre-processing deployment
LN vy . vy . J \ A
™ ' s ™y 4 ' ~ ~
Data labeling Feature Hyperparameter Model testin Manage
(Optional) engineering tuning 9 model
\ v, \_ Y, \_ J N\ J

. Generate example
p ) data Source and prepare
:.:nglt:i%f Clean your data Cocehougmeds) Train, evaluate and
tune your model
Deploy the [ .
model | y
p[:sg:f;& Prepare
o ©
N / Deploy your trained Get predictions Monitor the ongoing Manage your models
Evaluate Train model from your model predictions and versions
model o model

Train a model

<AWS ML process> <Google Cloud Platform ML process>
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Raw data

Raw data

Feature
engineering

Implementations of Generic Process of ML

e

Model w:
Training training J |
dataset Hyperparameter
tuning
A
Model w
validation )
Validation
dataset
A 4 LS =3
Test Model w > 'I:i'
dataset testing J
s >
ML dataset Trained ML

Request retraining

[Reference] ITU-T Y.3531 Cloud computing - Functional requirements for machine learning as a service, 2020.07.
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Companies in Real Fielc

Real field analyzing : Step for deriving ecosystem
and sub-roles

rML data acquisition ML data processing a ML model development \ a ML model deployment \
Data collection Data . Model training Model validation Model
pre-processing deployment
Data labeling Feature Hyperparameter Model testin Manage
(Optional) engineering tuning 9 model
N _ J _J \ J
Sco(\'ns

e N

Model Model
Arctectuce Trm'nins

Model /

Evaluation

Data e Daota 4 Data S
Sour:ing Lobc(\'na ch:iom’nj

—» Model _, Model _, Prediction
Versiom'ns 'Dq)loymznt Mom'hru'nd

<An example of ML life cycles>

[Reference] The Deep Learning Toolset - An Overview, Medium,
URL: https://medium.com/luminovo/the-deep-learning-toolset-an-
overview-b71756016c06
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Amazon SageMaker
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https://medium.com/luminovo/the-deep-learning-toolset-an-overview-b71756016c06

== [cosystem for ML in Y.3531
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Sub-role of Y.3600 (Bigdata as a Service)

@ )
/ Data Provider \

ML Model Provider

Lo A|CH ¥

Y S Data ML Model ML Model

HEE st supplier request/report

Y
L =S © /
T BZ9) \ st y
=l v
ML Data ML Framework ML functionality ML Framework
Provider ML Data 't Provider J > Customer
\ X / Y (N

Data request/report

Use ML functionality

[Reference] ITU-T Y.3531 Cloud computing - Functional requirements for machine learning as a service, 2020.07.
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ML | [ ML data provider ]
ecosystem : ML framework provider ML framework customer
Y | [ ML model provider ]
A SN A
______ - - - _ _ _ _ - - - - - -
4 Cloud service partner N Cloud service provider N Cloud service customer N
(CSN) (CSP) (CSC)
CSN:MLDP CSP:MLSP
Provide
Provide data Provide audit
labelling ML data data feature
engineering
CSC: MLSU
MlLaaS

Perform ML
model training

Perform ML
model testing

CSN:MLMD

Use
ML service

Develop ML
model

Monitor and
report ML
model training

Manage
ML model

deployment

Register ML
model

Manage
retraining
policy

- AN AN J

MLDP: Machine learning data provider

MLMD: Machine learning model developer Legend: [ Role ] < Subrole >

MLSP: Machine learning service provider
MLSU: Machine learning service user




GISC2020

Clobal ICT Standards Conference

——
Data#l |

CSN:MLDP CSP:MLSP

Request

Data #1

Data #2

ML Data
Set

Dura |

Request
annotation

annotated data
2)  Report each

1) Accept or Reject each

results from ans
3)  Merge accepted data
into ML dats set

sied Request

Perform
annotating

Functional Use cases

ML Data #1 ‘

Annotator #1

annotation
—( SN:MLDP

Perform
annotating

ML Data 72

-

Annotator #1

Perform
annotating

ML Data #3 T

Annotator #K

MLDuaoN

. Request test results
_
w

‘ . h -

/—| CSP:MLSP

<ML Data Annotation/Labelling Management >

‘mooooo

Learning ML model
with hyperparameter

'\\
CSN-MLMD Provide test results \
\\

\\ -

v =

-—

-

Set hyperparameter values Tunning

hyperparameter set

Evaluation performance

v

<Model Testing and Optimizing the Hyperparameter>

CSN:MLMD

@  Provide ML model

CSPMLSP |

Result data set

) ) . (e.g. learning history)
@ Provide ML data @ Save learning results
— nanonn
3[ | |E Trained-

ML model

@  Set virtual machine for MI

Data #N

Requser learning ML model with
following inputs;
1) Leaming policy: measure of success.
evaluation protocol
2) Leaming parameter; bateh size,
iteration. epoch and ete

<Model Training with User Configuration>

CSP:MLSP

2 CSP:MLIP visualize the
result data set

I

Virtual machine for ML Result data st

1) CSC:MLSU request leaming
results to CSP:MLIP
SC:MI

4 Reset parameter/policy & -
request re-training P Y 3 CSPMLIP report learning

results to CSC:MLSU

<Reporting Learning Result and Re-training>
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Functional Use cases

Step1)

CIoud 1

Data#l
CSP:MLSP

N ooz ]

<O

Data #3

=T

\ \

J | Local worker node |

1) Set learning parameter scheduling J ==
2) Set connection topology

CSC:MLSU

@

Step?2)

/—| Cloud 1

Learning
parameter
\~~\
e
Data #1 S

Data #5

\

-
-
-
-

-

/—| Cloud 2

-
-
L~

I

Data #3

< Distributed Training with Multiple Worker Nodes >

CSP:MLSP

CSC:MLSU

Automated ML system

-

Feature
Engineering

Data

Learning task

Trained

Hyperparameter
Optimization

ML Model Search

Learning Process
Optimization Policy

Accelerating
Training

Evaluate ML

ML model

-

model

/

< Auto ML in Cloud Computing >




~unctional Requirements from use cases
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Functional Use Cases [
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ML data collection requirements

ML data storage requirements

ML data labelling requirements

ML data pre-processing requirements

ML data analysis requirements

ML data feature engineering requirements
ML model training requirements

ML model monitoring requirements

Trained ML model deploying requirements

AN NN Y U U N N NN

Trained ML model retraining requirements
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[2017-2020] : [SG13] : [Q17/13]

[Declared patent(s)] - [Associated work]

Work item Suppl on Y. Sup.aisr (ex Y. Sup.aisr)

Status Under study

Approval process: Agreement M KR
<Y.sup.aisr?| £ ZiHIX>

Type of work item: Recommendation

Version: New ‘/ Ol _T'_ X| L 7H -9_

Provisional name: Y. Sup.aisr L- O o

Equivalent number: -
a1 _ T =<

2021-Q4 (Medium priority) \/ E‘ X‘” OI_I —6— Xl ro) _.H._ o % %

SG16, 8G17, SG20, JTC 1/SC 42

Artificial Intelligence Standard Roadmap (* ITU £||'_I:_IEI|_I- Ol-l—'l E—l-, ISO/IEC, |EEE, W3C,
=
=

ummary: This supplement provides the standards roadmap for artificial intelligence (Al) in the information technologies. This Al standards roadmap

<
h o : ) o ) . = = T =
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TE BEMHD BEEY
ISO/IEC
/ Artificial intelligence - Concepts and terminology
22989
WG 1
ISO/IEC e . . . .
23053 Framework for Artificial Intelligence (Al) Systems Using Machine Learning (ML)
ISO/IEC 20546:2019 Information technology - Big data - Overview and vocabulary
ISO/IEC . . . "
TR 20547-1 Information technology - Big data reference architecture - Part 1: Framework and application process
ISO/IEC . . . . .
Information technology - Big data reference architecture - Part 2: Use cases and derived requirements
TR 20547-2:2018
WG 2 ISO/IEC . . . .
20547-3 Information technology - Big data reference architecture - Part 3: Reference architecture
ISO/IEC . . .
Information technology - Big data reference architecture - Part 5: Standards roadmap
TR 20547-5:2018
ISO/IEC24668 Information technology — Artificial intelligence —Process management framework for Big data analytics
ISO/IEC . o . .
23894 Information Technology - Artificial Intelligence - Risk Management
ISO/IEC . e ) o . . .
TR 24027 Information technology - Artificial Intelligence (Al) - Bias in Al systems and Al aided decision making
ISO/IEC . e ) . . . e .
WG 3 TR 24028 Information technology - Artificial Intelligence (Al - Overview of trustworthiness in Artificial Intelligence
ISO/IEC e . ;
Artificial Intelligence (Al) - Assessment of the robustness of neural networks - Part 1: Overview
TR 24029-1
ISO/IEC . e . . .
IR 24368 Information technology — Artificial intelligence (Al) — Overview of computational approaches for Al systems
ISO/IEC . e .
WG 4 Information technology - Artificial Intelligence (Al) - Use cases
NP TR 24030
ISO/IEC
WG 5 / Overview of computational approaches and Al systems
NP TR 24372
ISO/IEC . o e o
JWG 1 Information technology - Governance of IT - Governance implications of the use of artificial intelligence by organizations
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SG13 [ITU-T Y.3170] Requirements for machine leaming-based quality of serviceassuranceforthe IMT-2020 network Published 2018
SG13 [ITU-T Y.qos-ml-arc] Architecture of machine learning based QoSassurance for IMT -2020 network 4Q2019
SG13 [ITU-T Y.MecTa-ML] Mechanism of traffic awareness for application-descriptor-agnostic traffic based on machine learning 4Q2020
SG13 [ITU-T Y.MLaaS-reqts] Cloud computing- functional requirements for machine leamingas a service 4Q2019
SG13 [ITU-TY.3172] Architectural framework for machine leaming in future networks including IMT -2020 Consented2019-03
SG13 [ITU-T Y.bDDN-MLMec] Mechanisms of machine leamning forbig data driven networking 4Q2021
SG13 [ITU-T Y.ML-IMT2020-Data-Handling] Mechanism oftraffic awareness for application-descriptor-agnostic traffic based on machine learning 4Q2019
SG13 [ITU-T Y.SuppltoY.317X series] Machine learning in future networks including IMT-2020: use cases 4Q2019
SG13 [ITU-T Y.IMT2020-NSAA-reqts] Requirements for network slicingwith Al-assisted analysis in IMT-2020 networks 3Q2019
SG16 [ITU-T H.CUAV-AIF] Framework and requirements for civilian unmanned aerial vehicleflight control using artificial intelligence 2020
SG16 [ITU-T Use cases and requirements for multimedia communication enabled vehicle systems using artificial intelligence 2020

F.VS-AIMC]
SG16 [ITU-T F.EMO-NN] Emotion enabled multimodal user interface based on artificial neural network 2020
SG16 [ITU-T F.AI-MLTF] Technical framework for shared machine leaming system 2020
SG16 [ITU-T F.SCAI] Requirements forsmart class based on artificial intelligence 2020
SG16 [ITU-T FSTP-ACC-AI] Guideline on the use of Al for ICT accessibility 2019
SG16 [ITU-T F.AI-DLFE] Deep Learning Software Framework Evaluation Methodology 2020
SG16 [ITU-T F.AI-DLPB] Metrics and evaluation methods for deep neural network processor benchmark 2020

SG5 [ITU-T L.1305] Data centre infrastructure management system based on big data and artificial intelligence technology Consented 2019-09
SG12 [ITU-T TR-ML] Technical Report on Machine Learning 4Q2019
SG12 [ITU-T P.MLGuide] Guide for Development of Machine Leaming Based Solutions 4Q2019
SG17 [ITU-T TR.cs-ml] Technical Report: Countering spam based on machine learning 3Q2020
SG20 [ITU-T Y.SSC-AISE-arc] Reference architecture of artificial intelligence service exposure for smart sustainable cities 4Q2019
SG20 [ITU-T Y.Sup.Al4loT] Unlocking Internet of things with artificial intelligence: Wherewe are and where we could be 4Q2019
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e . PARA I
P7006 Standard for Personal Data Artificial Intelligence (Al) Agent pprova
2017-03-23
. ) . . . PARA I
p7007 Ontological Standard for Ethically Driven Robotics and Automation Systems 20 171@;‘;
. . . . . PARA I
p7008 Standard for Ethically Driven Nudging for Robotic, Intelligent and Autonomous Systems 2017_%2;_3\;
. . . PARA I
P7009 Standard for Fail-Safe Design of Autonomous and Semi-Autonomous Systems 20 17_;)0;:;3\5@
. . . o . PARA I
P7010 Wellbeing Metrics Standard for Ethical Artificial Intelligence and Autonomous Systems 2017_'00?_3?
. . PAR Approval
p7012 Standard for Machine Readable Personal Privacy Terms 2017-12-06
. s . . PARA I
P7013 Inclusion and Application Standards for Automated Facial Analysis Technology 2018_%23?
. . L . ) PARA I
P7014 Standard for Ethical considerations in Emulated Empathy in Autonomous and Intelligent Systems 2019_'00%'[3\;1
P2755.2 Recommended Practice for Implementation and Management Methodology for Software Based PAR Approval
' Intelligent Process Automation (SBIPA) 2019-05-21
. . . e - . PAR Approval
P2801 Recommended Practice for the Quality Management of Datasets for Medical Artificial Intelligence 20181205
Standard for the Performance and Safety Evaluation of Artificial Intelligence Based Medical Device: PAR Approval
P2802 .
Terminology 2018-12-05
PAR Approval
P2807 Framework of Knowledge Graphs 2017-03-23
. . PAR Approval
p2841 Framework and Process for Deep Learning Evaluation 2019-09-05
. . ) PARA I
P2805.3 Cloud-Edge Collaboration Protocols for Machine Learning PRrova
2019-02-08
. . PAR Approval
P3333.1.3 Standard for the Deep Learning-Based Assessment of Visual Experience Based on Human Factors 2017-09-28
. . — . . PARA I
P3652.1 Guide for Architectural Framework and Application of Federated Machine Learning pprova

2018-12-05
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