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

International, unaffiliated, non -profit SDO.

Developing AI -based data coding standards.

With clear Intellectual Property Rights licensing frameworks.
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The MPAI organisation
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The MPAI standard development process

Ô Develop Use Cases and Functional 
Requirements.

Ô Develop Commercial Requirements 
(Framework Licence).

Ô Issue Call for Technologies with 
attached:

ÔFunctional Requirements.

ÔCommercial Requirements.

Ô Develop standard (MPAI members 
only).

Ô SEP holders select patent pool 
administrator.
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MPAI standards for a better AI

Ôat!LΩǎ Řŀǘŀ ŎƻŘƛƴƎ ǎǘŀƴŘŀǊŘǎ ƳŀƪŜ ŜȄǇƭƛŎƛǘ ǘƘŜ ŎƻƳǇǳǘƛƴƎ ǿƻǊƪŦƭƻǿ ƻŦ !L ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

Ô An MPAI standard breaks up monolithic AI applicationsinto a set of interacting 
components of known data semantics (as far as possible).

Ô Developers competeƻŦŦŜǊƛƴƎ άƛƳǇǊƻǾŜŘέ ǇŜǊŦƻǊƳŀƴŎŜ άǎǘŀƴŘŀǊŘέ ŎƻƳǇƻƴŜƴǘǎΦ 

Ô Humans can select applications whose internal operation they can somehow 
understand. 
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1 foundational Technical Specification
AI Framework (MPAI-AIF)

MPAIõs AI 

standardisation is 

òcomponent-basedó.

An AI application is:

- Subdivided in smaller components: AI modules (AIM).

- Aggregated in one or more AI workflows (AIW).

- Executed in a standard environment (AIF). 



The MPAI AI Framework
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A sustainable MPAI Ecosystem

ÔMPAI standards create an ecosystem composed of: 

ÔDevelopers: develop components 
Ą require interoperability to bring their components to the market.

ÔIntegrators: assemble components 
Ą require ability to assemble third party components.

ÔConsumers: use assembled components 
Ą require that the assembled components be trusted.

ÔThe MPAI Store guarantees that AIMs/AIWs are:

ÔInteroperable.

ÔTrusted.

ÔAvailable.
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1 system Technical Specification: 
Governance of the MPAI Ecosystem (MPAI-GME).



The MPAI ecosystem

ü Issues standards: Technical Specification-Reference Software-Conformance Testing-Performance Assessment.
ü Appoints Performance Assessors assessing Reliability, Robustness, Replicability and Fairness of implementations.
ü Has established the MPAI Store, not-for-profit commercial entity distributing implementations.
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More published MPAI standards

11

4 Technical Specifications

1 - Context-based Audio Enhancement (MPAI-CAE)

2 - Compression and Understanding of Financial Data (MPAI-CUI)

3 - Multimodal Conversation (MPAI-MMC)

4 - Neural Network Watermarking (MPAI-NNW)

2 Technical Reports

1 - MPAI Metaverse Model (MPAI-MMM) ςFunctionalities

2 - MPAI Metaverse Model (MPAI-MMM) ςFunctionality Profiles
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Five standards published for Community Comments 
to become standards on 29 September

12

Existing MPAI standards extended

1 - AI Framework V2 (MPAI-AIF) 

2 - Multimodal Conversation V2 (MPAI-MMC)

New MPAI standards being approved

3 - Avatar Representation and Animation V1 (MPAI-ARA)

4 - Connected Autonomous Vehicles V1 (MPAI-CAV) ςArchitecture

5 - MPAI Metaverse Model V1 (MPAI-MMM) ςArchitecture
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Brewing in the pot
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Calls for Technologies issued

1 ςArtificial Intelligence for Health (MPAI-AIH) 

2 ςObject and Scene Description (MPAI-OSD)

3 ςExtended Reality Venues (MPAI-XRV) - Live Theatrical Stage Performance 

New opportunities being explored

1 - AI-based End-to-End Video Coding (MPAI-EEV)

2 - AI-Enhanced Video Coding (MPAI-EVC)

3 - Server-based Predictive Multiplayer Gaming (MPAI-SPG) 



MPAI and IEEE
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MPAI Technical Specifications adopted as IEEE standards

1. MPAI-AIF ς3301-2022

2. MPAI-CAE ς3302-2022

3. MPAI-MMC ς3300-2022

4. MPAI-CUI ς3303-2023

5. MPAI-NNW (on its way)

All this achieved in less than 3 years!



About MPAI-ARA
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Why a standard for digital humans

ÔMany computer-ŎǊŜŀǘŜŘ ƻōƧŜŎǘǎ ŎŀƭƭŜŘ άdigital humansέ ǊŜƴŘŜǊŜŘ ǿƛǘƘ ŀ 
human appearance. 

Ô In most cases, creation, animation, and rendering in a closed environment. Ą
No need for standards. 

Ô In a communication context, e.g., in an interoperable metaverse, digital 
humans may not be constrained to be in a closed environment. 

Ô If a sender requires that a remote receiving client reproduce a digital human 
as intended by the sender, standards are needed.

ÔTechnical Specification: Avatar Representation and Animation is a first 
response to this need.
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Avatar Representation and Animation

ÔObjective1: To enable a user to reproduce a virtual 
environment as intended.

ÔObjective2: to enable a user to ǊŜǇǊƻŘǳŎŜ ŀ ǎŜƴŘŜǊΩǎ 
avatar and its animation as intended by the sender.

ÔObjective3: to estimate the personal status of a 
human or avatar.

ÔObjective4: to display an avatar with a selected 
personal status.

ÔDefinition: Personal Status is the ensemble of 
information internal to a person, including Emotion, 
Cognitive State, and Attitude. 
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Avatar-Based Videoconference
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Avatar-Based Videoconference 
(ABV) Use Case
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Functions of Avatar-Based Videoconference AIWs/1

RemotelylocatedTransmittingClients send:

1.At the beginning:

1. ReceivesandsendsAvatarModel(s)andLanguagePreferencesto server.

2. SendsSpeechObjectandFaceObjectto serverfor Authentication.

2.Continuouslysends:

1. AvatarDescriptorsandSpeechto Server.
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Functions of Avatar-Based Videoconference AIWs/2

TheServer:

1.At the beginning:

1. SelectsanEnvironment,e.g., a meetingroom.

2. Equipsthe room with objects,i.e., meetingtableandchairs.

3. PlacesAvatarModelsaroundthe table.

4. DistributesEnvironment,Avatars,andtheir positionsto all receivingClients.

5. AuthenticatesSpeechandFaceObjects

2.Continuously:

1. TranslatesSpeechfrom participantsaccordingto LanguagePreferences.

2. SendsAvatarDescriptorsandSpeechto receivingClients.

13-Sep-23 22



Functions of Avatar-Based Videoconference AIWs/3

Virtual Secretary

1. ReceivesText,Speech,andAvatarDescriptorsof conferenceparticipants.

2. RecognisesSpeechstreams.

3. RefinesRecognisedText andextractsMeaning.

4. Extracts!ǾŀǘŀǊǎΩPersonalStatus.

5. Producesa Summary.

6. ProducesEdited Summaryusingcomments.

7. ProducesTextandPersonalStatus.

8. CreatesSpeechandAvatarDescriptorsfrom TextandPersonalStatus.
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Functions of Avatar-Based Videoconference AIWs/4

ReceivingClients:

1.At the beginning:

1. EnvironmentModel

2. AvatarModels

3. SpatialAttitudes

2.Continuously:

1. CreatesAudioandVisualSceneDescriptors.

2. Rendersthe Audio-VisualScenefrom the Pointof Viewselectedby Participant.
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ARA-ABV Subsystems
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Input/output Data of Transmitting Client

Input Comments
Language Preference The languageparticipant wishes to speak and hear at the

videoconference.
Input Text Chattext usedfor VirtualSecretary/Participantscommunication.
Avatar Model Theavatarmodelselectedby the participant.
Input Audio EnvironmentAudiowith ParticipantSpeech.
Input Video VideoofǇŀǊǘƛŎƛǇŀƴǘǎΩbody.

Output Comments
Language Preference Asin input.
Input Text As in Input.
Avatar Descriptors As in input.
Speech Object Speech for Authentication
tŀǊǘƛŎƛǇŀƴǘΩǎ {ǇŜŜŎƘSpeechasseparatedfrom EnvironmentAudio.
Avatar Descriptors Descriptorsproducedby TransmittingClient.
Participant ID ID of a Participant in the room
Face Object Face of a Participant
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CǳƴŎǘƛƻƴǎ ƻŦ ¢ǊŀƴǎƳƛǘǘƛƴƎ /ƭƛŜƴǘΩǎ !Laǎ

AIM Function
Audio Scene Description Providesaudioobjectsandtheir audioscenegeometry.
Visual Scene Description Providesvisualobjectsandtheir visualscenegeometry.
Audio-Visual Alignment Assigns identifiers to Audio, Visual and Audio-Visual Objects.
Speech Recognition Recognisesthe speechof a human.
Language Understanding ExtractsMeaningfrom RecognisedText.
Personal Status Extraction ExtractsPersonalStatusfrom Speech,Meaning,andFaceandBody

Descriptors.
Avatar Description Providesthe Descriptorsof the humanrepresentedby the Avatar.
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I/O Data of Transmitting Client AIMs

AIMAudio Input Output
Audio Scene Description Input Audio AudioSceneDescriptors
Visual Scene Description Input Video FaceDescriptors,BodyDescriptors

FaceObject
Audio-Visual Alignment Audio Scene Geometry

Visual Scene Geometry
Participant IDs

Speech Recognition SpeechObjects,Participant IDs RecognisedText
Language Understanding RecognisedText

Participant IDs
RefinedText,Meaning

Personal Status ExtractionMeaning,Speech,FaceDescriptors
BodyDescriptors,Participant IDs

PersonalStatus

Avatar Description PersonalStatus,FaceDescriptors
GestureDescriptors,ParticipantsIDs

AvatarDescriptors.
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JSON metadata

Ô¢ƘŜ ¢ǊŀƴǎƳƛǘǘƛƴƎ /ƭƛŜƴǘΩǎ !L² ŜȄŜŎǳǘŜŘ ƛƴ ŀƴ !LCΦ 

ÔThe capabilities of the AIF described by standard JSON metadata.

ÔThe capabilities of the AIW described by standard JSON metadata.

ÔThe capabilities of (Composite) AIMs described by a standard JSON metadata 
(like AIW metadata).

ÔAn AIF downloads suitable AIW and AIMs from the MPAI Store using the JOSN 
metadata.
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ARA-ABV: Server
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ARA-ABV: Virtual Secretary for Videoconference
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ARA-ABV: Receiving Client
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Personal Status Extraction
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Personal Status Display
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MPAI-ARA Data Types
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Data Types
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Name of Data Format Specified by
Environment OSD
BodyModel ARA
BodyDescriptors ARA
FaceModel ARA
FaceDescriptors ARA
AvatarModel ARA
AvatarDescriptors ARA
SpatialAttitude OSD
AudioSceneDescriptors CAE
VisualSceneDescriptors OSD
Text MMC
Languageidentifier MMC
Meaning MMC
PersonalStatus MMC



Body Model
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Body Descriptors

Body Descriptors describe the movement of the 
root and joints:

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

2. Rotation angle of the y axis in the Figure.

3. Rotation angles of the joints.

4. The rotation of the head is treated as any 
other joint.
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