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MPAI stands for Moving Picture, Audio, and Data
Coding by Artificial Intelligence.

@onal, unaffiliated, non  -profit SDO.
Qeloping Al -based data coding Standard3>

@Iear Intellectual Property Rights licensing framework>
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The MPAI organisation

General Assembly

Board of Directors

1
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ARA
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The MPAI standard development process

| | O Develop Use Cases and Functione
I Stage 0 Stage 1 Stage 2 ! ! Stage 3 ! Requirements_

O Develop Commercial Requirement
(Frameworl_icence.

Interest

Collection O Issue Call for Technologies with
attached:
Technical ~ ) .
Specificatio O Functional Requirements.

‘ Reference O Commercial Requirements.
\' 0 w* Standard )
) Conformance Developmeny O Develop standard (MPAI members
Testing
\' only).
Performance
‘ Assessme ~

O SEP holders select patent pool
Stage 7 Stage 6 Stage 5 Stage 4

| | | | | | administrator. _
Principal Members AII All Mémbers > MPAI
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MPAI standards for a better Al

Oat!LQa RIGF O2RAYy3I aidl yRIFENRa YI 1S SELJX
O An MPAI standarlfireaks up monolithic Al applicationsito a set of interacting
components of known data semantics (as far as possible).

O Developerscompet2 F FSNAY I GAYLINROISRE LISNF2NXYI Y
O Humans carselect applications whose internal operation they can somehow

und;rstand

MPAI 0s Al

An Al application is:

- Subdivided in smaller components: Al modules (AlIM).

standardisation is _
- Aggregated in one or more Al workflows (AIW).

OCOmpo Rbeanste d 0 .

- Executed in a standard environment (AlF).

Al Framework (MPAAIF)

» - MPAL.
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The MPAI Al Framework
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Engine Service Service
Trusted Services L
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A sustainable MPAI Ecosystem

O MPAI standardsreate an ecosystem composed of:

O Developers develop components
A require interoperability to bring their components to the market.

Pa

O

ntegrators assemble components
A require ability to assemble third party components.

O Consumersuse assembled components
A require that the assembled components be trusted.

O The MPAI Store guarantees that AIMs/AIWSs are:
O Interoperable.

O Trusted.
O Available. Governance of the MPAI Ecosystem (MIBWIE).
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The MPAI ecosystem

Performance Implementation
OK Assessor vV Down
loads
.|V Assesses OK Implem
Implementation Experience .
Perfor D entation
Score
mance

Implementer MPAI Store

Implementation

Apppints Establishes

MPAI

U Issues standards: Technical Specificatt@ference Softwar€onformance TestinGerformance Assessment.
U Appoints Performance Assessors assessing Reliability, Robustness, Replicability and Fairness of implementations.
U Has established the MPAI Store, #iot-profit commercial entity distributing implementations.

Standards

> .». MPAI.
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More published MPAI standards

1 « community



Five standards published for Community Comments
to become standards on 29 September

Existing MPAI standards extended
1 - Al Framework V2 (MPAAIF)
2 - Multimodal Conversation V2 (MPAVMC)

New MPAI standards being approved
3 - Avatar Representation and Animation V1 (MRARA)
4 - Connected Autonomous Vehicles V1 (MEAV) Architecture
5 - MPAI Metaverse Model V1 (MPAIIMM) ¢ Architecture

»* - MPAL.
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Brewing in the pot

Calls for Technologies issued
1 ¢ Artificial Intelligence for Health (MPAAIH)
2 ¢ Object and Scene Description (MRAED)
3 ¢ Extended Reality Venues (MRXRV} Live Theatrical Stage Performance
New opportunities being explored
1 - Al-based Endo-End Video Coding (MPAIEV)
2 - Al-Enhanced Video Coding (MPBVC)
\ 3 - Serverbased Predictive Multiplayer Gaming (MRSIPG)

" .». MPAI.
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MPAI and IEEE

MPAFAIF¢ 3301-:2022
MPAICAE; 33022022
MPAFMMC ¢ 33002022
MPAFCUI¢ 33032023
MPAENNW (on its way)

&~ W N RS

All this achieved in less than 3 years!
" - MPAL
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Why a standard for digital humans

O Many computefONB I 1| SR 2 od@igaldiiniansO | NB ySRRS MBS R
human appearance.

O In most cases, creation, animation, and rendeiimg closed environmentA
Nog nheed for standards.

n a communication context, e.g., in an interoperable metaverse, digital
humans mayot be constrained to be in a closed environment

O If a sender requires that a remote receiving clisgjiroduce a digital human
as intended by the senderstandards are needed.

O Technical Specification: Avatar Representation and Animatiofirit a
response to this need

" .». MPAI.
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Avatar Representation and Animatiol

O Objectivel: To enable a userreproduce a virtual
environment as intended

O Objective2: to enable a user B LIN2 RdzOS |
avatar and its animation as intended by the sender

O Objective3d: toestimate the personal status of a
human or avatar

O Objective4: tadisplay an avatar with a selected
personal status

O Definition:Personal Statuss the ensemble of
Information internal to a person, including Emotion,
Cognitive State, and Attitude. )

> .+ . MPAL

17 ® community
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AvatarBased Videoconferer
(ABV) Use Case




Reference Model of AvatdBased Videoconference

Virtual Secretary

Speechrarticip Avata
&Text IDXN Decripu

Language Prefereng| Language Preferenceg Environment Model P\c;:ngof
i Speech Descriptors Avatar Models
Visual - _ > — Output
"o f|FaceDescriptoer - S Avatar Descriptions SEENIEY Audio & Text
peech/and Text O I8 Ay atar Models g Participants IDs Client Output
/ Avatar Descriptions Speech and Text Visual
tay/Model - Summary
Summary >

Speech and Text

V

Environment Spatial
Model Attitudes "

" .». MPAI.

community




Functions of AvataBased Videoconference AIWSs/1

Remotelylocated Transmitting dients send

1. At the beginning
1.

. SendsSpeeclObjectand FaceObjectto serverfor Authentication

ceiveandsendsAvatarModel(s)and Languagd’referencego server

Continuouslysends

1. AvatarDescriptorsand Speechto Server

" .». MPAI.
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Functions of AvataBased Videoconference AIWSs/2

TheServer
1. At the beginning

1. Selectsan Environmentge.g., ameetingroom.

2 /Equipsthe room with objects,i.e., meetingtable andchairs

3. PlacedAvatarModelsaroundthe table.
4. DistributesEnvironment Avatars,andtheir positionsto all receivingClients
5. AuthenticatesSpeechand FaceObjects

2.Continuously
1. Translatespeechfrom participantsaccordingo Languagd’references

2. SendsAvatarDescriptorsand Speecho receivingClients () MPAI

13-Sep23 22 ¢ community



Functions of AvataBased Videoconference AIWSs/3

Virtual Secretary

. Receivedext,SpeechandAvatarDescriptorof conferenceparticipants
. RecogniseSpeeclstreams

finesRecognisediext and extractsMeaning
Extractd @I OPersidhaBtatus
. Producesa Summary

. Produce<£dited Summaryusingcomments
. Produceslextand PersonalStatus

0 N O N W N P

. CreatesSpeechand AvatarDescriptordrom Textand PersonalStatus
> .+ . MPAL
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Functions of AvataBased Videoconference AIWs/4

ReceivingClients

1. Atthe beginning

1. EnvironmentModel
. AvatarModels

3. SpatialAttitudes

2.Continuously
1. CreatesAudioandVisualSceneDescriptors
2. Renderghe Audio-VisualScendrom the Pointof Viewselectedby Participant

" .». MPAI.
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g Clier

Language Language
Preference Preference
Avatar Model Avatar Model
Input Text Input Text
—5— Speech Objects
% Input Speech
(7p]
1l & | Input Speech ]
Input Audig| o — T <
— § | nput Speech o 2
3 . T € |Recognisgd 2| Meaning| & | persona
o | Audio |_ S Text | B T % [ Staws |
S Scene g *qc')' e T G ou> 2
< |Geometry % E [Participanj g gg = '% P
= Visual | 8 & IDs S |Participank 5 S |Participant ¢ |Participanf @ vatar Descriptors
S | scene|3% @ [~ IDs S  bs | g | Ds |8
= |Geometry n S fic]
(&] N ©
@ | Face Descriptors 5 >
<
: o o
Inputvldeo> ®© | BodyDescriptors
(<]
¢ | FaceDescriptors
€ | Body Descriptors
(%)) 0
S Face Objects -

Controller

Communication

Global Storage

MPAI Store [SIS¢

MPAI.
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Input/output Data of Transmitting Client

The language participant wishes to speak and hear at the
videoconference

InputText | Chattext usedfor Virtual Secretary/Participantsommunication

InputVideo ~ VideoofLJ- NI A ®adidr y G & Q

Asin input.

[Face Object T Faceof a Participant _IPAL

-

27 * community
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Vd
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‘Audio Scene Description  Providesaudioobjectsandtheir audioscenegeometry
Visual Scene Description | Providesvisualobjectsandtheir visualscenegeometry
AudioVisual Alignment Assignsdentifiersto Audio, Visualand AudioVisualObjects

ExtractsPersonalStatusfrom SpeechMeaning,and Faceand Body
Descriptors

‘Avatar Description ~ Provideghe Descriptorsof the humanrepresentedby the Avatar

" .. MPAIL.
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/O Data of Transmitting Client AIMs

‘Audio Scene Description Input Audio AudioSceneDescriptors
Input Video FaceDescriptorsBodyDescriptors
FaceObject

_ AudioScengGeometry ParticipantiDs

VisualSceneGeometry

‘Speech Recognition  SpeecltDbjects ParticipantlDs Recognisedext

_ Recognisedext RefinedText,Meaning
ParticipantlDs

Meaning,SpeechFaceDescriptors PersonalStatus

_ BodyDescriptorsParticipantiDs

PersonalStatus,FaceDescriptors  AvatarDescriptors
GestureDescriptorsParticipantdDs

" .. MPAIL.
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JSON metadata

O¢KS ¢NIyaYAlGGAYy3T /EtASyildQa ''L2 SESOd
O The capabilities of the AIF described by standard JSON metadata.
O The capabilities of the AIW described by standard JSON metadata.

O The capabilities of (Composite) AIMs described by a standard JSON metadatz
(like AIW metadata).

O An AIF downloads suitable AIW and AlMs from the MPAI Store using the JOS
metadata.

" .». MPAI.
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ARAABYV: Server

Environment Spatial
Model Attitudes

|

Avatar Models (xN+1)

Environment Model

Spatial Attitudes (XxN+1)

Avatar Models (xN+1)

Summary

Summary

Avatar Descriptors (XN+1)

Avatar Descriptors (XxN+1)

Participant IDXN)

Speech ObjedixN)

Face Object&N)

Languages Preferencés\)

Avatar ID XN)

Participant Authenticatior

Input Speech(xN+1)

Input Text(xN+1)

Translation

Translated Speech (xN+})

Translated Text (xN+1)

Controller

‘ Communication

‘ Global Storage

MPAI Store

" .». MPAI.
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ARAABYV: Virtual Secretary for Videoconference

Input Text(xN)
5 _S’ Refined Text
— ©
= C
= ko Meaning Summary
2 5
Input SpeectixN)| | © | Recognisedl 2 Meanin =
c
< Text 2 _ @ = | | VS Avatar Model
[0 > Refined Texi ¢ @ @
Q @ 3 O : S [
= = S = | Edited % %
c | Meaning| B Q2 y o
Input Text(xN) 48 | 9Ps = | Summarny S | Vs Persond o | |VSText
Input SpeectixN) | 3 E ° Status | §
[da) 1 > [a) m
= Body s Input -
AR Avere 5 o Descriptod % | Personal VS T %
: s 9= = ext V'S Avatar Descriptor
DescriptordxN) [T & 2 § Status a S Avatar Descriptors
=0 Face i Input
*§ Descriptor$ Q- Personal
< Status
A
Controller
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ARAABYV: Recelving Client

Environment Model (V)
Avatar Model (xN+1) S e Visual Scend P\c;ligt/vof
Spatial Attitude (xN-+1) S'j;:‘e Descriptors
>
Matar 12 (XN+1) Creation Spatlal AV Scene OUtpUt
AvatapEfescriptors (XN+1) T U uAu dZAI?J C%OQ Viewer Audio
%ironment Model (A) (xN+1) Scene Audio _Scene
Avatar ID (Nx+1) Creation| DPescriptors Output
Input Speech (xN+1) Visual
—
Controller

| 4
\\\ Communication Global Storage MPAI Store % MPA."
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Personal Status Extraction

Input Selection
Text Object Text Text Descriptors PSText PSText
Text Description Interpretation
Descriptors s "D -
i eech Descriptors
Speegh Objeqt DeSS%erie(iii;n P P pSSpeech PSSpeech
Speech P Interpretation Personal
: Personal
Descriptors Status Status
Face Object Face Face Descriptors PSEace PSFace | Combination
Face Description Interpretation
Descriptors Gesture D -
Body Object Gest_ur_e esture Descriptors PSGesture | PSGesture
Description :
Gesture Interpretation
Descriptors
n
" ... MPAI
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Personal Status Display

13-Sep23

Inpu/t Selection
MachineTexl MachineText
achineText Speech “gag;i(rf
Synthesis |\1achin P
PSSpeech PS achine
(PS) Speech
vatar Mpde / Face Face Avatar
PSFace;/ Description™ 5 ecriptorg] Descriptors
achine Tgxt Avatar
oy 9’fe o Description
Av*\ar I\/odel Body Gesture Avatar | i
2 . - . Synthesis >
P‘éﬂésture Description| Descriptors Descriptors (PS) Avatar
Avat\ Model Avatar Model
> ., . MPAL.
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Data Types
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Body Model

skullbase

r_shoulder I_shoulder

vis

r_elbow

I_elbow

r_hip I_hip

r_wrist ®
7/ \ \ sacroilac
/ \
HumanoidRoot
r_knee I_knee
r_ankle I_ankle
r_midtarsal )

V» I_midtarsal

|
[
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Body Descriptors

Body Descriptors describe the movement c
root and joints:

1. Position and Orientation of the root with
pect to the Position.

.,/ Rotation angle of the y axis in the Figurg
. Rotation angles of the joints.

. The rotation of the head is treated as a
other joint.
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