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1 Foreword

The international, unaffiliated, non-profit Moving Picture, Audio, and Data Coding by Artificial

Intelligence (MPAI) organisation was established in September 2020 in the context of:

1. Increasing use of Artificial Intelligence (Al) technologies applied to a broad range of domains
affecting millions of people

2. Marginal reliance on standards in the development of those Al applications

3. Unprecedented impact exerted by standards on the digital media industry affecting billions of
people

believing that Al-based data coding standards will have a similar positive impact on the

Information and Communication Technology industry.

The design principles of the MPAI organisation as established by the MPAI Statutes are the

development of Al-based Data Coding standards in pursuit of the following policies:

1. Publish upfront clear Intellectual Property Rights licensing frameworks.

2. Adhere to a rigorous standard development process.

3. Befriendly to the Al context but, to the extent possible, remain agnostic to the technology thus
allowing developers freedom in the selection of the more appropriate — Al or Data Processing
— technologies for their needs.



4. Be attractive to different industries, end users, and regulators.
5. Address five standardisation areas:

1.

2.

3.

4.

5.

Data Type, a particular type of Data, e.g., Audio, Visual, Object, Scenes, and
Descriptors with as clear semantics as possible.

Qualifier, specialised Metadata conveying information on Sub-Types, Formats, and
Attributes of a Data Type.

Al Module (AIM), processing elements with identified functions and input/output Data
Types.

Al Workflow (AIW), MPAI-specified configurations of AIMs with identified functions
and input/output Data Types.

Al Framework (AIF), an environment enabling dynamic configuration, initialisation,
execution, and control of AIWs.

6. Provide appropriate Governance of the ecosystem created by MPAI Technical Specifications
enabling users to:

1.

2.

3.

4.

Operate Reference Software Implementations of MPAI Technical Specifications
provided together with Reference Software Specifications

Test the conformance of an implementation with a Technical Specification using the
Conformance Testing Specification.

Assess the performance of an implementation of a Technical Specification using the
Performance Assessment Specification.

Obtain conforming implementations possibly with a performance assessment report
from a trusted source through the MPAI Store.

MPAI operates on three solid pillars:
1. The MPAI Patent Policy specifies the MPAI standard development process and the

Framework Licence development guidelines.
2. Technical Specification: Artificial Intelligence Framework (MPAI-AIF) V2.1 specifies an

environment enabling initialisation, dynamic configuration, and control of AIWs in the
standard Al Framework environment depicted in Figure 1. An Al Framework can execute Al
applications called Al Workflows (AIW) typically including interconnected Al Modules

(AIM). MPAI-AIF supports small- and large-scale high-performance components and
promotes solutions with improved explainability.
_ -
_ A o
< Module —= Module ——
2 —> (AlVI) > (AIM) —— — g
5 -5
Q Al [
' AIM/AIW Storage — — i
- E— (non-secure) —> Module ——> — | "
(AIM) S
AIM/AIW Storage — 5 Module ——>
(secure) — L
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SAL
MPAI Communi- Global o Communication Encryption Attestation
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Figure 1 - The Al Framework (MPAI-AIF) V2 Reference Model


https://mpai.community/about/the-mpai-patent-policy/
https://mpai.community/standards/mpai-aif/v2-1/

3. Technical Specification: Data Types, Formats, and Attributes (MPAI-TFA) V1.2 specifies
Qualifiers, a type of metadata supporting the operation of AIMs receiving data from other
AlMs or from input data. Qualifiers convey information on Sub-Types (e.g., the type of colour),
Formats (e.g., the type of compression and transport), and Attributes (e.g., semantic
information in the Content). Although Qualifiers are human-readable, they are only intended
to be used by AlMs. Therefore, Text, Speech, Audio, Visual, and other Data received by or
exchanged between AIWs and AIMs should be interpreted as being composed of Content (Text,
Speech, Audio, and Visual as appropriate) and associated Qualifiers. For instance, a Text
Object is composed of Text Data and Text Qualifier. The specification of most MPAI Data
Types reflects this point.

2 Introduction

(Informative)

Many consider the loose "metaverse” concept as one of the most promising evolutionary steps of

Information and Communication Technology and some have developed implementations that can

be classified as "metaverse". However, metaverse designers and developers have generally made

technology decisions that best responded to their needs, with little 0 no consideration of the need
to interact or interoperate with other metaverse instances.

In response to concerns that such metaverse “walled gardens” do not fully exploit the opportunities

offered by current and expected technologies, MPAI has developed

Technical Reports and Technical Specifications in an attempt to provide specifications whose

implementations make metaverse instances “Interoperable”:

1. Technical Report: MPAI Metaverse Model (MPAI-MMM) — Functionalities introduces
definitions, assumptions, a set of high-level use cases, a collection of exemplary service
providers, a set of ~150 Functionalities that a metaverse instance might support, a review of
the main metaverse-enabling technologies, an analysis of metaverse governance issues, and a
standardisation roadmap.

2. Technical Report: MPAI Metaverse Model (MPAI-MMM) - Functionality Profiles
introduces and revises an extended list of definitions; a metaverse "Operation Model" based
on the notion of Processes performing or requesting other Processes to perform Actions on
Items, i.e., Data, Metadata, and Qualifiers supported by an M-Instance, the type of metaverse
to be specified by MPAI; an initial identification of Actions, Items, and Basic Data with Use
Cases and Functionality Profiles; a collection of representative use cases tested against the
Operation Model; and four initial Functionality Profiles.

3. Technical Specification — MPAI Metaverse Model (MPAI-MMM) — Architecture
(MMM-ARC) specifies the Functional Requirements of Processes and Actions to provide
means to achieve Interoperability between independently designed two or more M-Instances
that execute Processes, and produce Data that comply with the MMM-ARC Functional
Requirements, if necessary via a Conversion Service.

4. Technical Specification — MPAI Metaverse Model (MPAI-MMM) — Technologies
(MMM-TEC) specifies or references specifications of Items including Qualifiers that enable
interoperability between M-Instances supporting the technologies referenced by the Qualifiers.

This document - Technical Specification — MPAI Metaverse Model (MPAI-MMM) -
Technologies (MMM-TEC) V2.0 - merges and extends the MPAI-ARC V1.1 and the MPAI-TEC
V1.0 into an integrated specification by providing the MPAI-MMM APIs and Reference Software.
In all Chapters and Sections, Terms beginning with a capital letter are defined in Table 1 online.
All MPAI-defined Terms are accessible online. All Chapters are Normative unless they are
labelled as Informative.



https://mpai.community/standards/mpai-tfa/v1-2/
https://mpai.community/standards/mpai-mmm/arc/v1-2/definitions/#Table1
https://dbmpai.rf.gd/

3 Scope

Technical Specification: MPAI Metaverse Model (MPAI-MMM) — Technologies (MMM-TEC)

V2.0 — in this and other MPAI documents also called MMM-TEC V2.0 or MMM-TEC:

1. Specifies the following technologies enabling an M-Instance to interoperate with
independently designed and implemented clients and M-Instances:

The Functional Requirements of the Processes operating in an M-Instance.

The Items, i.e., the Data Types and their Qualifiers recognised in an M-Instance.

The Protocols enabling a Process to communicate with another Process.

The Process Actions that a Process performs on Items.

The MPAI Metaverse Model Profiles.

. The MPAI-MMM API.

2. The MMM-TEC Reference Software demonstrating the operation of an M-Instance in one of
the ten informative Use Cases included in MMM-TEC V2.0.

Note: Security is assumed to be provided by the Information and Communication Technology

Platform supporting the M-Instance.

All MPAI Qualifiers are specified in Technical Specification: Data Types, Formats, and

Attributes (MPAI-TFA) V1.3. MPAI-TFA specifies Qualifiers for consistent use across all MPAI

Technical Specifications.

MMM-TEC has been developed by the MMM Group of the Requirements Standing Committee.

MPAI may develop MMM-TEC extensions of new Technical Specifications in the MPAI

Metaverse Model work area.

S U s wN R

4 Definitions

Capitalised Terms used in MMM-ARC and MMM-TEC have the meaning defined in Table
1. Non-capitalised terms letter have the meaning commonly defined for the context in which they
are used or represent an entity in the real world. For instance,

1. Table 1 defines Object, Scene, and User but does not define object, scene, and human.

2. Object indicates an Item but object indicates an entity in the Universe commonly classified as
object.

A dash “-” preceding a Term in Table 1 means the following:

1. If the font is normal, the Term in the table without a dash and preceding the first one with a
dash should be placed before that Term. The notation is used to concentrate in one place all
the Terms that are composed of, e.g., the word Decentralised followed by one of the words
Application, Autonomous Organisation, Finance, System, and User Identifier, or definitions
belonging to the same class, e.g., Action and Items.

2. If the fontis italic, the Term in the table without a dash and preceding the first one with a dash
should be placed after that Term. The notation is used to concentrate in one place all the Terms
that are composed of, e.g., the word Interface preceded by one of the words Brain-Computer,
Haptic, Speech, and Visual.

All MPAI-defined Terms are available online.

Table 1 - General Terms and Definitions

Terms Definitions
Account An Item that uniquely references a Registered human.
Action A function performed by a Process.

The Action of a User requesting an Authentication Service to:

- Authenticate 1. Confirm that an Item or Process is what it claims to be with an


https://mpai.community/standards/mpai-tfa/
https://mpai.community/standards/mpai-tfa/
https://mpai.community/standards/mpai-mmm/tec/v1-0/definitions/#Table1
https://mpai.community/standards/mpai-mmm/tec/v1-0/definitions/#Table1
https://dbmpai.rf.gd/mmm4.php

- Author

- Change

- Convert

- Discover

- Execute

- Hide

- Identify

- Inform

- Interpret

- MM-Add

- MM-Anim

- MM-Disable

Authentication Item request.
2. Grant Rights to Authentication Item response based on Model Rights.

The Action of a User requesting an Author Service to:
1. Produce an Item based on provided Items, Data, Qualifiers.
2. Grant Rights to the Authored Item based on Model Rights.

The Action of a User requesting a Rights Service to:
1. Modify the Rights of a Process or an Item based on Model Rights.
2. Grant the requesting User the Rights to further Change the Rights.

The Action of a Process requesting a Conversion Service to:
1. Change the Data of an Item according to a given Qualifier
2. Grant Rights to the Converted Item based on Model Rights

The Action of a User requesting a Discovery Service to
1. Provide Item IDs or Process IDs relevant to the Discovery ltem request.
2. Grant Rights to the Discovery Item response based on Model Rights.

The Action of a Process requesting an Execution Service to:
1. Execute a Program.
2. Grant Rights to the produced Items based on Model Rights.

The Action of a Process requesting an Identification Service to:

1. Make the ID of an Item unavailable to all Processes, but the requesting
Process.

2. Grant Rights to the Hidden Item based on Model Rights.

Action of a Process requesting an ldentification Service to:

1. Produce an Item from Data, Qualifier, and Model Rights provided by the
requesting Process.

2. Grant Rights to the Item based on Model Rights.

The Action of a User requesting an Information Service to:

1. Provide information about an Item or Process as contained in the
Information Item request.

2. Grant Rights to Information Item response based on Model Rights.

The Action of a User requesting an Interpretation Service to:

1. Provide information about an Item or Process as contained in the
Interpretation Item request.

2. Grant Rights to Interpretation Item response based on Model Rights.

The Action of a User requesting a Location Service to:

1. Place an Item at an M-Location with a Spatial Attitude.

2. Grant Rights based on Model Rights to the MM-Added Item.

Only the User who has MM-Added the Item shall be able to perceive it.
Other Users shall be able to perceive it only if the Item is MM-Enabled

The Action of a User requesting that a Location Service:
1. Animate an MM-Added or MM-Embedded Item with a stream Item.
2. Grant Rights based on Model Rights to the MM-Animated Item.

The Action of a User requesting a Location Service to:

1. Stop making perceptible an MM-Embedded Item to all Users but the
requesting User.

2. Preserve any change than may have been effected on the MM-Disabled
Item.

3. Grant Rights to the MM-Disabled Item based on Model Rights.



- MM-Embed

- MM-Enable

- MM-Move

- MM-
PropertyChange

- MM-Send

- Modify

- MU-Actuate

- MU-Send

- Post

- Register

- Resolve

The Action of a User requesting a Location Service to

1. Place an Item at an M-Location with a Spatial Attitude.

2. Make the Item perceptible.

3. Grant Rights to the MM-Embedded Item based on Model Rights.

The Action of a User requesting a Location Service to:

1. Add or Change the Spatial Attitude of an MM-Added Item at an M-
Location:

2. Resize the Item by Ry, Ry, R; along the Item’s axes.

3. Make the Item perceptible.

4. Grant Rights to the MM-Enabled Item based on Model Rights.

The Action of a User requesting a Location Service to:

1. Move an MM-Added/MM-Embedded Item at an M-Location to another
MM-Location.

2. Preserve any change that may have been effected on the Item in previous
MM-Add, MM-Embed, or MM-Enable Actions.

3. Preserve the (un)perceptibility status of the Item.

4. Grant Rights to the MM-Moved Item based on Model Rights

The Action of a User requesting a Location Service to modify the
characteristics of an Item:

1. Resize the Item by Ry, Ry, R; along the Item’s axes.

2. Display a specific Personal Status (if a Persona).

3. Grant Rights to the MM-Morphed Item based on Model Rights.

The Action of a Process requesting a Communication Service:
1. To send a Message to other Processes.
2. To grant Rights to the receiving Process on the content of the Message.

The Action of a User requesting an Identification Service to

1. Produce a new Item starting from an existing Item using new Data,
Qualifier, and Model Rights to the new Item.

2. Grant Rights to the Modified Item based on Model Rights.

The Action of a User requesting an ExIm Service to:

1. Render an Item at a U-Location as Media with a Spatial Attitude

2. Also render the Scene of the M-Location including the Item, if the M-
Location field is present.

3. Grant Rights to the U-Location based on Model Rights.

MM-Added Items preserve their (un)perceptibility attributes.

The Action of a Process requesting an ExIm Service to:
1. Send a Message to Processes in the Universe.
2. Grant Rights to Data and Qualifier based on Model Rights.

The Action of a User requesting that a Marketplace Service:

1. Include an Asset to its repository.

2. Grant Rights based on Model Rights if a Transaction based on Model
Transaction is performed.

The Action of a human requesting that a Registration Service:

1. Open an Account based on the human's Personal Data.

2. Potentially pays for the Account.

3. Grant their Users Rights to perform Actions in the M-Instance.

The Action of:
1. A Process requesting that a Resolution Service set up a session
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between/among two/more than two Processes in two/more than two M-
Instances.
2. A Process or Resolution Service responding to a session request.

The Action of a User: (“sender”) requesting that a Transaction Service:
1. Assign Rights on an Asset to User (“receiver”).

2. Cause:

2.1. Wallet; of User; to be increased by Value;.

2.2. Wallet, of User> to be decreased by Values.

2.3. Wallets of the Service enabling/facilitating the Transaction to be
increased by Values (optionally).

The Action of a Process holding Rights to a U-Location to request an ExIm
Service to:

1. Capture Data and Qualifier with a Spatial Attitude from Media at U-
Location.

2. Grant Rights to the Process to Identify the Data and Qualifier as Item.
The Action of a Process requesting an ExIm Service to:

1. Be allowed to receive a Message from a Service in the Universe.

2. Grant Rights to Act on the content of the Message.

The Action of a Process requesting a Validation Service to confirm that a
Process hold claimed Rights.

A component of a Device able to MU-Render an Item to or MU-Send Items
to a U-Environment.

The attestation that a Process or Item has specified characteristics.

The process of Modifying the Data of an Item according to provided Data
and Qualifier.

(dApp) A Process that runs on a decentralised computing system.

(DAO) An organisation without centralised leadership, where the main
governing rules are typically encoded by means of a Smart Contract.

(DeFi) A financial technology based on a secure infrastructure of
distributed ledgers like those used by crypto currencies.

A set of dApps enabling a group of Users to make decisions without a
centralised entity.

Equipment enabling:
- A U-Environment to interact with an M-Instance and/or
- An M-Instance to interact with a U-Environment.

A moral or legal obligation to act or behave.

The ensemble of entities and rules ensuring that Metaverse Instances
operate in the interest of Metaverse Stakeholders.

The state of a Process having certain Rights in an M-Instance.

The action or manner of directing and controlling actors of the Metaverse
Ecosystem.

(ICT) Technologies that enable the processing and distribution of
information via the network.

A communication pathway enabling a human to interact with M-Instance:



- Brain-Computer
- Haptic
- Speech
- Visual

Item

- Account

- Activity Data
- Asset

- Authentication
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- Basic Information

- Basic
Interpretation

- Basic M-Location

- Basic Object

- Basic Scene
Descriptors

- Basic Scene
Geometry

- Basic U-Location
- Certificate
- Cognitive State

- Contract

(BCI) by sensing and processing the electrical activity of the brain.

through bodily movements and sensations.

using spoken language.

through bodily movements and visual messages.

A Data Type specified by MMM-TEC or other MPAI Technical
Specifications for use in an M-Instance.

An Item that

- Uniquely references a human registered with an M-Instance

- Includes the IDs of the human’s Personal Profile, Processes, and their
Internal Rights.

An Item that records the IPP Protocols executed by a Process.

An Item that can be Transacted.

An Item generated by a Process to request a Service to confirm that an Iltem
is what it claims to be or an Item generated by a Service containing the
response to the request.

An Item attesting the suitability of a Process for specific MMM-TEC V2.0
usages. Other types of Certificates are possible and are listed in the
Certificate Qualifier.

An Item generated by a Process to requests that a Service discover Items
and Processes. Other types of Discovery Items are possible and are listed in
the Certificate Qualifier.

An Item generated by a Process to requests that a Service provide
information on Items and Processes. Other types of Information Items are
possible and are listed in the Information Qualifier.

An Item generated by a Process to requests that a Service interpret an Items.
Other types of Interpretation Items are possible and are listed in the
Information Qualifier.

An Item representing a region of an M-Instance with Space-Time attributes
that is not exposed as further subdivided as a Location.

An Item representing:

- Data of a specific media type perceptible by a specific device and/or a
human.

- Descriptive Data regarding Sub-Types, Formats and Attributes of the Data
(optionally).

An Item representing the Objects of a Basic Scene and their arrangement in
the Scene.

An Item representing the spatial arrangement of the Objects in a Basic
Scene.

An Item representing a region of the Universe with Space-Time attributes
that is not (exposed as) further subdivided.

An Item Process attesting the suitability of a Process for specific usages that
is not a Basic Certificate.

An Item representing the Personal Status Factor representing the internal
state of an Entity such as “surprised” or “interested”.

An Item representing terms and conditions or a Program that is executed
according to certain terms when conditions are met.
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An Item representing the unit of measure of an Amount of a Value.

An Item representing the description of the Item or Process (or their IDs) to
be Discovered.

An Item representing the Personal Status Factor representing the internal
state of an Entity such as that resulting from its interaction with the
Context, such as “Angry”, “Sad”, “Determined”.

An Item representing the series of Scene Descriptors from start and end
time.

An Item that references only one Process or Item in an M-Instance.

An Item sent by a Process to a Service requesting information about an
Item or Process (or their IDs) to obtain additional information on an Item or
Process that is not otherwise available. The Service will respond with an
Information response.

An Item sent by a Process to a Service requesting interpretation of an Item
(or its ID) and the response of the Service.

An Item that a Source Process sends to a Destination Process requesting the
performance of a Process Action.

An Item representing the capabilities of an M-Instance or M-Environment.
An Identified administrative subset of an M-Instance.

An Item that a Source Process MM-Sends to a Communication Service
requesting it to deliver it to a Destination Process.

An Item representing the Virtual Space created according to the MMM -
TEC Technical Specification of the MPAI-Metaverse Model.

An Item representing a region of an M-Instance with Space-Time attributes
that is (exposed as) further subdivided.

An Item including a collection of Basic Objects possibly of different Media
Types. An Object may have a hierarchical structure where Objects contain
Basic Objects and Objects.

An Item representing an Object’s orientation, orientation velocity, and
orientation acceleration.

An Items containing the list of Processes and Actions that it can perform.
An Item containing a human’s Personal Profile and Activity Data of their
Users.

An Item containing a human’s Personal Data submitted when Registering
with an M-Instance.

An Item representing the information internal to an Entity that characterises
their behaviour.

An Item representing the Position and Orientation of an Object in a Virtual
Environment excluding velocity and acceleration.

An Item representing an Object’s position, velocity, and acceleration.

An Item that specifies:

- The Action that a Process has performed, is performing, or is allowed to
perform.

- Time, Source and Destination Complements, and Error Message.
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An ltem containing executable code, e.g., a Process or a Contract that is a
Program.

An Item containing the list of all Transactions executed on an Asset, first
and last included.

An Item containing an M-Instancea’s Processa Request to Resolution
Servicea to set up a session involving different M-Instances’ Processes and
the Responses of the Resolution Services and destination Processes.

An Item representing the set of Process Actions and the corresponding
Levels that a Process may perform.

An Item containing the set of Rights that Processes May, May not, or Must
exercise in the M-Instance:

May: A Process is allowed to exercise the Rights.

May not: A Process is not allowed to exercise the Rights.

Must: A Process must exercise the Rights.

An Item including the Objects of a Scene, the Sub-Scenes, and their
arrangement in the Scene.

An Item representing the arrangement of the Objects of a Scene that may
include Objects and Sub-Scenes in a hierarchical fashion.

An Item representing Personal Status Factor representing the internal state
of an Entity related to the way it intends to position itself vis-avis the
Context, e.g., “Respectful”, “Confrontational”, “Soothing”.

An Item representing the Spatial Attitude and Time information.

An Item representing the Position and Orientation of an Object, and their
velocities and accelerations.

An Item representing a text-based abridged outline of the utterance(s) of
one or more Entities represented by their User ID and including Space-
Time, Text, and Personal Statuses.

An Item representing the start time and end time of a duration.

An Item representing:

-The Amount, the WalletID and the Rights on an Asset of a User
transferring Rights to another User (Sender).

- The Amount, the WalletID and the Rights on on the Asset of another User
receiving the Rights (Receiver).

- Optionally the Amount and the WalletID of the Service Provider
facilitating/enabling the Transaction.

An Item representing an Identified subset of the Universe.

An Item representing a region of the Universe with Space-Time attributes.

An Item representing a list of U-Locations and corresponding M-Locations
and/or Items with their Spatial Attitudes.

An Item sent by a Process to a Service requesting it to validate a claim that
another Process makes about its Rights and the response of the Service.

An Item combining an Amount and a Currency.
A container of Values.

The set of Services such as payment, security, identity, privacy, etc. that
enable operation of an M-Instance.
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- Platform

Level

Metaverse
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- Industry
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- Profile

- Level
- Registration
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- Specification

- Stakeholder
- State
- Tool

- Technology
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The set of functions, such as Devices, that generate Experiences.

The set of functions such as network, transport, storage, and (cloud, edge)
processing that enable an M-Instance to operate.

The set of Services, such as content creation, content discovery, and content
access functions that enable an M-Instance to operate.

A type of Right, currently Internal (granted at Registration Time), Acquired
(by Process Activity), Granted (by another Process).

-. Media

- Data acquired by a Device using a Sensor.

- Data converted by a Device from an Item to a format that can be
presented,

The ability of an M-Instance to exchange and make use of the data of a user
device or another M-Instance as intended by a user device or M-Instance.

The collection of players that support the design, development, deployment,
operation, and content and service provisioning to Metaverse Instances.

(M-Instance) An implementation providing all or a subset of the Metaverse
Functionalities.

The entity overseeing the operation of an M-Instance.

The components and sequence of steps involved in the operation of an M-
Instance.

The entity overseeing the operation of an M-Environment.

A User participating in activities of a Metaverse Operator (i.e., a business
customer of an Operator)

A recognised subset of the Functionalities (Functionality Profile) or
Technologies (Technology Profile) specified by the Common Metaverse
Specifications.

A subdivision of a Profile that indicates the degree of completeness of the
user experience provided by that Level.

The provisioning by a human of a subset of Personal Data to an M-
Instance/Environment to obtain an Account.

A Device able to UM-Capture a scene and other environment information
as Data.

The collection of standards specifying the Technologies and Technology
Profiles enabling Metaverse Interoperability.

An entity performing a function aimed at achieving a goal in an M-
Instance.

The set of values and stored data of an M-Instance at a given time.

A Technology or group of Technologies enabling an M-Instance to provide
a Functionality.

A structured application of scientific and/or technical methods that supports
a Functionality.

A Service providing U-Environment information to a Blockchain.
A Model representing a human.
The Rights of a User to keep their Personal Profile secret.



Process
- App

- Device

- Functionality
- Service

- User

Sense of

- Agency

- Embodiment
- Presence

Smart Contract
Token

- Fungible

- Non-Fungible

Trust-less system

Universe

Use Case

User Keys
User ldentifier

- Decentralised

- Self-Sovereign

Wallet

- Crypto

An application-specific Program executed on a Device.

A Process able to:

1. UM-Capture Data from a U-Location

2. UM-Send Data and Metadata to a User.

and/or

1. MM-Send an Entity from an M-Location to the Device.

2. MU-Render an Entity at a U-Location.

The attribute of a Process that is able to perform particular Action(s).
A Process that can be called to provide specific Functionalities.

A Process representing a human.

The subjective awareness of being able to decide, execute, and control one's
own actions in an M-Environment.

The engagement of senses to form a complete M-Instance Experience.
The feeling of being in an M-Instance with other Digital Humans for real.

A Program stored on a Blockchain that runs when activated by an external
entity, e.g., a User or another Smart Contract.

A representation of an Asset that is interchangeable with other Assets of the
same type.

(NFT) A unique digital identifier of an Asset that:

- Cannot be copied (i.e., a copy is known to be a copy), substituted, or
subdivided.

- Isrecorded in a digital ledger.

- Is used to certify Object authenticity and ownership.

A system allowing a User to make reliable Transactions without trusting or
knowing the parties the User makes Transactions with.

The physical world.

An example of how an application domain can be supported by an M-
Instance/Environment.

The pair of public and private keys where the public key is used to encrypt,
and the private key is used to both encrypt and decrypt Data.

An ldentifier that enables the verifiable association with a User without
requiring a centralised registry.

A Decentralised Identifier derived from the User's Public Key owned and
managed directly by the User based on the knowledge of their own Private
Key, e.g., stored in the Crypto Wallet enabled by the Blockchain
underpinning the Metaverse Instance.

Software or hardware holding the Public and Private Keys of a User to
enable them to make Transactions by accessing their Account on a
Blockchain.
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— Functionalities (MMM-FNC).

10. MPAI; Technical Report — MPAI Metaverse Model (MPAI-MMM) — Functionality
Profiles (MMM-FPR).

11. MPAI; Technical Specification: Governance of the MPAI Ecosystem (MPAI-GME)
V1.1

12. MPAI; Technical Specification: Artificial Intelligence Framework (MPAI-AIF) V2.1.

13. MPAI; Technical Specification — Connected Autonomous Vehicle (MPAI-CAV)
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Architecture and Operation
(Informative)

MMM-TEC defines a metaverse instance (M-Instance) as an Information and Communication
Technologies platform populated by Processes that:

1.

N

Operate with various degrees of autonomy and interactivity under the responsibility of the M-
Instance whic. Third parties may offer services to Processes, and machines and humans in the
Universe, i.e., the real world.
Sense Data from U-Environments, i.e., portions of the Universe.
Produce three types of Items, i.e., Data that has been Identified in - and thus recognised by -
the M-Instance:
1. Digitised - i.e., sensed from the Universe - possibly animated by activities in the
Universe.
2. Virtual - i.e., imported from the Universe as Data or internally generated.
3. Mixed - Digitised and Virtual.
Perform Process Actions — either on their initiative, or driven by the actions of humans or
machines in the Universe — that combine:
1. An Action, whose name is possibly prepended by:
1. MM: to indicate Actions performed inside the M-Instance, e.g., MM-Anim
using a stream to animate a 3D Model with a Spatial Attitude (defined as
Position, Orientation, and their velocities and accelerations).



https://mpai.community/standards/mpai-mmc/v2-2/
https://mpai.community/standards/mpai-osd/v1-3/
https://mpai.community/standards/mpai-paf/v1-4/
https://mpai.community/mpai-prf/v1-0/
https://mpai.community/standards/mpai-tfa/v1-3/
https://www.ecma-international.org/publications-and-standards/standards/ecma-404/
https://mpai.community/statutes/
https://mpai.community/about/the-mpai-patent-policy/
https://mpai.community/standards/mpai-mmm/
https://mpai.community/standards/mpai-mmm/fnc/
https://mpai.community/standards/mpai-mmm/
https://mpai.community/standards/mpai-mmm/fpr/
https://mpai.community/standards/mpai-mmm/fpr/
https://mpai.community/standards/mpai-gme/mpai-gme-specification/
https://mpai.community/standards/mpai-aif/mpai-aif-specification/v2-1/
https://mpai.community/standards/mpai-cav/
https://mpai.community/standards/mpai-cav/tec/v1-0/
https://mpai.community/standards/mpai-hmc/v2-0/
https://mpai.community/standards/mpai-mmm/
https://mpai.community/standards/mpai-mmm/tec/v1-0/framework-licence/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/m-instance/
https://mpai.community/standards/mpai-mmm/tec/v2-0/processes/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/u-environment/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/
https://mpai.community/standards/mpai-mmm/tec/v2-0/actions/#_Toc157935796
https://mpai.community/standards/mpai-mmm/tec/v2-0/process-actions/
https://mpai.community/standards/mpai-mmm/tec/v2-0/process-actions/#_Toc194122761
https://mpai.community/standards/mpai-paf/v1-2/data-types/3d-model/
https://mpai.community/standards/mpai-osd/v1-1/data-types/spatial-attitude/
https://mpai.community/standards/mpai-osd/v1-1/data-types/position/
https://mpai.community/standards/mpai-osd/v1-1/data-types/orientation/

2. MU: MU-Actuate: to indicate Actions in the M-Instance influencing the
Universe, e.g.,
to render one of its Items to a U-Location as Media with a Spatial Attitude.

3. UM: to indicate Actions in the Universe influencing the M-Instance, e.g., UM-
Capture
to acquire Media at a U-Location with a Spatial Attitude as Data, Qualifier, and
Rights.

2. Items on which the Action is performed or are required for performance, such as Asset,
3D Model, Audio Object, Audio-Visual Scene, etc.

3. M-Locations and/or U-Locations where the Process Action is performed.

4. Processes with which the Action is performed.

5. Time(s) during which the Process Action is requested to be and is performed.

5. May hold Rights on an Item, i.e., may perform the set of Process Actions that are listed as
Rights. An Item may include nghts signalling which Processes may perform which Process
Actions on it.

6. Affect U-Environments and/or M-Instances using Items in ways that are:

1. Consistent with the goals of the M-Instance as expressed by the Rules.
2. Within the M-Capabilities of the M-Instance, e.g., to support Transactions.
3. Respecting applicable laws and regulations.

7. Perform activities strictly inside the M-Instance or have various degrees of interaction with
Data sensed from and/or actuated in the Universe.

8. May be characterised as:

1. Services providing specific functionalities, such as content authoring.

2. Devices connecting the Universe to the M-Instance and the M-Instance to the Universe.

3. Apps running on Devices.

4. Users representing and acting on behalf of human entities residing in the Universe and
possibly rendered as a Persona, i.e., an avatar.

9. May request another Process to perform Process Actions on its behalf by using the Inter-
Process Protocol, possibly after Transacting a Value (i.e.,an Amount ina Currency) to a Wallet.

An M-Instance is managed by an M-Instance Manager. At the initial time, the M-Instance Manager
has Rights covering the M-Instance and may decide to define certain subsets inside the M-Instance
- called M-Environments - on which it has Rights and to attach Rights to them.

A Registering human may:
1. Request to Register and open an Account of a certain class.
2. Be requested to provide their Personal Profile and possibly to perform a Transaction.
3. Obtain in exchange a set of Rights that their Processes may perform. Rights have Levels
indicating that the a specific set of Rights is:
1. Internal, e.g., assigned by the M-Instance at Registration time according to the M-
Instance Rules and Account type.

2. Acquired, e.g., obtained by initiative of the Process.

3. Granted to the Process by another Process.
MMM-TEC V2.0 does not specify how an M-Instance verifies that the Process Actions performed
by a Process comply with the Process's Rights or the M-Instance Rules. An M-Instance can decide
to verify the full set of Activity Data (the log of performed Process Actions), or to make
verifications based on claims by another Process, to make random verifications, or to not make
any verification at all. Therefore, MMM-TEC V2.0 does not specify how a M-Instance Manager
can sanction non-complying Processes.



https://mpai.community/standards/mpai-mmm/tec/v2-0/process-actions/#_Toc194122768
https://mpai.community/standards/mpai-mmm/tec/v2-0/process-actions/#_Toc194122774
https://mpai.community/standards/mpai-mmm/tec/v2-0/process-actions/#_Toc194122774
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/rights/
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https://mpai.community/standards/mpai-mmm/tec/v2-0/processes/#IPP
https://mpai.community/standards/mpai-mmm/tec/v2-0/actions/#_Toc157935806
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/value/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/currency/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/m-environment/
https://mpai.community/standards/mpai-mmm/tec/v2-0/actions/#_Toc157935792
https://mpai.community/standards/mpai-mmm/tec/v1-0/data-types/account/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/personal-profile/
https://mpai.community/standards/mpai-mmm/tec/v2-0/data-types/activity-data/

In some cases, an M-Instance could be wastefully too costly as an undertaking if all the
technologies required by the MMM Technical Specification were mandatorily to be implemented,
even if the particular M-Instance had limited scope. MMM-TEC V2.0 specifies Profiles to
facilitate the take-off of M-Instance implementations that conform to the MMM-TEC V2.0
specification without unduly burdening some other implementations.

A Profile includes only a subset of the Actions and Items that are expected to be needed and are
shared by a sizeable number of applications. MMM-TEC v2.0 defines four Profiles (see Figure 2):
1. Baseline Profile enables basic applications such as lecture, meeting, and hang-out.
2. Finance Profile enables trading activities.
3. Management Profile enables a controlled ecosystem with more advanced functionalities.
4. High Profile enables all the functionalities of the Management Profile with a few additional
functionalities of its own

Finance
Profile

Figure 2 - MMM-TEC V2.0 Profiles

MPAI developed and used some use cases in the two MPAI-MMM Technical Reports published
in 2023 and developed to facilitate the MMM-ARC and MMM-TEC Technical Specifications.
However, the Verification Use Cases have been included in MMM-TEC V2.0 to verify that the
currently specified Actions and Items support those Use Cases.

Figure 3 gives a summary view of some of the basic MMM elements.
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Figure 3 - Main elements of an M-Instance

The fast development of certain technology areas is one of the issues that has so far prevented the
development of metaverse interoperability standards. MMM-TEC deals with this issue by
providing JSON syntax and semantics for all Items. When needed, the JSON syntax references
Qualifiers, MPAI-defined Data Types that supply additional information to the Data in the form
of:

1. Sub-Type (e.g., the colour space of a Visual Data Type).

2. Format (e.g., the compression or the file/streaming format of Speech).

3. Attributes (e.g., the Binaural Cues of an Audio Object).

For instance, a Process receiving an Object can understand from the Qualifier referenced in the
Object whether it has the required technology to process it, or else it has to rely on a Conversion
Service to obtain a version of the Object matching its P-Capabilities. This approach should help to
prolong the life of the MMM-TEC specification as in many cases only the Qualifier specification
will need to be updated, not the MMM-TEC specification.

7 Processes

7.1 General

Process is an instance of a Program running on the computing platform underpinning an M-
Instance or on a device connected to it. A Process may perform an MPAI-specified Process Action
or request other Processes to perform Process Actions using the Inter-Process Protocol. If the
Items received have incompatible Qualifiers, a Process may request a Conversion Service to
convert the Item so that has a Qualifier compatible with the Process.

Four types of Processes are specified in the following: App, Device, Service, and User. This
characterisation has the scope of facilitating the reading of this Technical Specification as all types
of Processes are simply Processes. A Process may be defined as performing all the Functions listed
in the following.

7.2 App

Functions An instance of an application-specific Program executed on a Device.

Functional

Requirements An App may need to be Certified to operate in a given M-Instance.
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7.3  Device

Functions

Functional
Requirements

7.4  Service
Purpose

Functional
Requirements

A Device may:

1. UM-Capture Data from a U-Location.

2. Additionally, UM-Send Data and Metadata to a User.

and/or

1. MuU-Actuate an Entity at a U-Location.

2. The Device may MU-Actuate after it has "MM-Sent an Item from
an M-Location to the Device".

To connect and interoperate with an M-Instance, a Device may need to
expose its Process Capabilities to the M-Instance.

A Process that provides specific Functionalities to other Processes.

A Service may be:
1. One of the natively-supported Services of an M-Instance.
2. Hosted by the M-Instance but provided by a third party.

Services are often specific of an M-Instance. Table 2 names and defines the role of Services that
are specified by MPAI (in bold) and some Services of general use referenced by the Verification

Use Cases.

Table 2 - A list of Services referenced in the Verification Use Cases

Service
Activity
Authentication
Author
Communication
Conversion

Discovery

Execution
ExIm

Identification
Information
Interpretation

Location

Parcel
Post
Register
Rights
Transact

7.5 User
Functions

Description
Keeps track of Processes starting a session.
Support User requests for Item Authentication
Enables Users to acquire or develop Items.
Enables communication between Processes.
Converts Data of Items to a different format based on provided Qualifier.
Supports Users looking for Items of Processes with given characteristics.

Executes a Program.
Manages input from and output to the Universe.

Identifies Data and Metadata as Items.
Supports Users looking for information about Items.
Supports users requesting Interpretation of an Item.

Manages positioning and motion of Items.

Offers Parcels of M-Instance land to Users.
Posts Items on which a User holds Rights.
Enables humans to Register with an M-Instance.
Manages the Rights of Processes.

Enables Users to perform Transactions.

A Process representing a Registered human.



1. AUser may perform the following functions:

1.1.  Act as the interface of the human with the M-Instance.

1.2.  Render the User as a Persona UM-Animated by a Stream or by an
autonomous agent.

2. Animation results from an MM-/UM-Anim Action and enabled by
a Program run by the User.

3. The Animation Program may be part of the Processes registered by
a human or provided by the M-Instance.

4.  An M-Instance may not require Registration.

Functional
Requirements

8 ltems

An Item is a Data Type specified by MMM-TEC or other MPAI Technical Specifications for use

in an M-Instance. All Items used by MMM-TEC V2.0 are listed in Table 1.

An Item may be produced:

1. By the activity of a Process, e.g., by sensing Media and producing Data, Qualifier, and Rights
from the Universe.

2. As a result of a request made by a human through a Process of that human or directly to the
M-Instance.

MMM-TEC V2.0 specifies or references from other MPAI Technical Specifications a large

number of Items. The specification of each Item includes Definition, Functional Requirements,

JSON Schema and Semantics.

An Item may optionally include:

1. Data Qualifier signalling the relevant characteristics or technologies of a Data Type.

2. Rights that are exercised by certain Processes on an Item at certain M- or U-Locations and at
certain Times.

The specification of all Data Types — specified by MMM-TEC V2.0 or by other Technical
Specifications — are reported below in the following order: MPAI-MMC V2.3, MMM-TEC V2.0,
MPAI-OSD V1.3, and MPAI-PAF V1.4,

8.1 Cognitive State

8.1.1 Definition

Cognitive State is a Personal Status Factor representing the internal state of an Entity such as
“surprised” or “interested”.

8.1.2 Functional Requirements

Cognitive State can be expressed via several Modalities: Text, Speech, Face, and Gestures. (Other
Modalities, such as body posture, may be handled in future MPAI Versions.)

Within a given Modality, Cognitive State can be analysed and interpreted via various Descriptors.
For example, when expressed via Speech, the elements may be expressed through combinations
of such features as prosody (pitch, rhythm, and volume variations); separable speech effects (such
as degrees of voice tension, breathiness, etc.); and vocal gestures (laughs, sobs, etc.).

Cognitive State is represented by a standard set of labels and associated semantics by two tables:
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o A Label Set Table containing descriptive labels relevant to the Factor in a three-level format:
o The CATEGORIES column specifies the relevant categories using nouns (e.g., “AN-
GER”).
o The GENERAL ADJECTIVAL column gives adjectival labels for general or basic la-
bels within a category (e.g., “angry”).
o The SPECIFIC ADJECTIVAL column gives more specific (sub-categorised) labels
in the relevant category (e.g., “furious”).

e A Label Semantics Table providing the semantics for each label in the GENERAL AD-
JECTIVAL and SPECIFIC ADJECTIVAL columns of the Label Set Table. For example, for
“angry” the semantic gloss is “emotion due to perception of physical or emotional damage or
threat.”

Table 1 gives the standardised three-level Basic Cognitive State Label Set.

Table 3 - Basic Cognitive State Label Set

COGNITIVE CATEGORIES GENERAL ADJECTIVAL SPECIFIC ADJECTIVAL

cheerful

playful

lethargic

sleepy

expectant/anticipating

thoughtful

ATTENTION attentive distracted/absent-minded
vigilant
hopeful/optimistic

BELIEF credulous sceptical

fascinated
INTEREST interested curious
bored
astounded
startled
uncomprehending
bewildered/puzzled

AROUSAL aroused/excited/energetic

SURPRISE surprised

UNDERSTANDING comprehending

Table 4 provides the semantics for each label in the GENERAL ADJECTIVAL and SPECIFIC
ADJECTIVAL columns above.

Table 4 - Basic Cognitive State Semantics Set

ID Cognitive State Meaning

1 aroused/excited/energetic cognitive state of alertness and energy

2 astounded high degree of surprised

3 attentive cognitive state of paying attention

4 bewildered/puzzled high degree of incomprehension

5 bored not interested

6 cheerful energetic combined with and communicating happiness



. cognitive state of successful application of mental models to a
7 comprehending

situation
8 credulous cognitive state of conformance to mental models of a situation
9 curious interest due to drive to know or understand

10 distracted/absent-minded not attentive to present situation due to competing thoughts
11 expectant/anticipating  attentive to (expecting) future event or events
12 fascinated high degree of interest

cognitive state of attentiveness due to salience or appeal to

13 interested . )
emotions or drives

14 lethargic not aroused

15 playful energetic and communicating willingness to play
16 sceptical not credulous

17 sleepy not aroused due to need for sleep

18 surprised cognitive state due to violation of expectation

19 startled surprised by a sudden event or perception

20 surprised cognitive state due to violation of expectation

21 thoughtful attentive to thoughts

22 uncomprehending not comprehending

These sets have been compiled in the interests of basic cooperation and coordination among AIM
submitters and vendors complemented by a procedure whereby AIM submitters may propose
extended or alternate sets for their purposes.

An Implementer wishing to extend or replace a Label Set Table for one of the three Factors is
requested to do the following:

1. Create a new Label Set Table where:
1. Proposed additions are clearly marked (in case of extension).
2. b. All the elements of the target Cognitive State and levels (up to 3) are listed (in case
of replacement).
2. Create a new Label Semantics Table where the semantics of elements of the Cognitive State
is:
1. Added to the semantics of the existing Cognitive State (in case of extension).
2. Provided (in case of replacement). The submitted semantics should have a level of
detail comparable to the semantics given in the current Label Semantics Table.
3. Submit both tables to the MPAI Secretariat.

The appropriate MPAI Development Committee will examine the proposed extension or replac-
ement. Only the adequacy of the proposed new tables in terms of clarity and completeness will be
considered. In case the new tables are not clear or complete, a revision of the tables will be
requested.

The accepted Cognitive State Set will be identified as proposed by the submitter and reviewed by
the appropriate MPAI Committee and posted to the MPAI web site.
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The versioning system is based on a name — MPAI for MPAI-generated versions or “organisation
name” for the proposing organisation — with a suffix m.n where m indicates the version and n
indicated the subversion.

8.1.3 Syntax

https://schemas.mpai.community/MMC/V2.3/data/CognitiveState.json

8.1.4 Semantics

Label Size Description
Header N1 Bytes Entity Cognitive State Header
- Standard-EntityCognitiveState 9 Bytes  The characters “MMC-ECS-V”
- Version N2 Bytes Major version — 1 or 2 characters
- Dot-separator 1 Byte The character “.”
- Subversion N3 Bytes Minor version — 1 or 2 characters
MinstancelD N4 Bytes Identifier of M-Instance.
EntityCognitiveStatelD NS5 Bytes ldentifier of CogState.
EntityCognitiveStateSpaceTime N7 Bytes Space-Time info of CogState.
EntityCognitiveStateData N8 Bytes Data associated to CogState.
- FusedCogState N9 Bytes Integrated CogState Value.
- TextCogState N10 Bytes Text CogState Value.
- SpeechCogState N11 Bytes Speech CogState Value.
- FaceCogState N12 Bytes Face CogState Value.
- GestureCogState N13 Bytes Gesture CogState Value.
DescrMetadata N14 Bytes Descriptive Metadata

8.1.5 Conformance Testing
A Data instance Conforms with MPAI-MMC V2.3 Entity Cognitive State (MMC-ECS) if:

1. The Data validates against the Entity Cognitive State ’s JSON Schema.
2. All Data in the Entity Cognitive State s JSON Schema:

1. Have the specified type

2. Validate against their JSON Schemas

3. Conform with their Data Qualifiers if present.

8.2 Emotion
8.2.1 Definition

Emotion is a Personal Status Factor representing the internal state of an Entity such as that
resulting from its interaction with the Context, such as “Angry”, “Sad”, “Determined”.
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8.2.2 Functional Requirements

Emotion can be expressed via several Modalities: Text, Speech, Face, and Gestures. (Other
Modalities, such as body posture, may be handled in future MPAI Versions.)

Within a given Modality, Emotion can be analysed and interpreted via various Descriptors. For
example, when expressed via Speech, the elements may be expressed through combinations of
such features as prosody (pitch, rhythm, and volume variations); separable speech effects (such as
degrees of voice tension, breathiness, etc.); and vocal gestures (laughs, sobs, etc.).

Emotion is represented by a standard set of labels and associated semantics by two tables:

e A Label Set Table containing descriptive labels relevant to the Factor in a three-level format:
o The CATEGORIES column specifies the relevant categories using nouns (e.g., “AN-
GER”).
o The GENERAL ADJECTIVAL column gives adjectival labels for general or basic la-
bels within a category (e.g., “angry”).
o The SPECIFIC ADJECTIVAL column gives more specific (sub-categorised) labels in
the relevant category (e.g., “furious”).

e ALabel Semantics Table providing the semantics for each label in the GENERAL AD-
JECTIVAL and SPECIFIC ADJECTIVAL columns of the Label Set Table. For example, for
“angry” the semantic gloss is “emotion due to perception of physical or emotional damage or
threat.”

Table 5 gives the standardised three-level Basic Emotion Set partly based on Paul Eckman [19].

Table 5 - Basic Emotion Label Set

EMOTION
CATEGORIES GENERAL ADJECTIVAL SPECIFIC ADJECTIVAL
furious
ANGER angry irritated
frustrated
CALMNESS calm pea}cefullserene
resigned
DISGUST disgusted repulsed
terrified
FEAR fearful/scared anxious/uneasy
joyful
content
HAPPINESS happy delighted
amused
hurt insulted/offended
HURT . resentful/disgruntled
jealous i
bitter
PRIDE/SHAME proud guilty/remorseful/sorry
ashamed embarrassed

RETROSPECTION  nostalgic homesick



SADNESS

sad

lonely
grief-stricken
depressed/gloomy
disappointed

Table 6 provides the semantics for each label in the GENERAL ADJECTIVAL and SPECIFIC
ADJECTIVAL columns above.

D Emotion
amused

angry
anxious/uneasy
ashamed

bitter

calm

content
delighted
depressed/

o N o Ol & W N P

gloomy
10 disappointed

11 disgusted
12 embarrassed
13 fearful/scared

14 frustrated

15 furious

16 grief-stricken
17 happy

18 homesick

19 hurt

20 insulted/offended
21 irritated

22 jealous

23 joyful

24 repulsed

25 lonely

26 mortified

27 nostalgic

28 peaceful/serene

Table 6 - Basic Emotion Semantics Set

Meaning
positive emotion combined with interest (cognitive state)
emotion due to perception of physical or emotional damage or threat
low or medium degree of fear, often continuing rather than instant
emotion due to awareness of violating social or moral norms
persistently angry due to disappointment or perception of hurt or injury
relatively lacking emotion
medium or low degree of happiness, continuing rather than instant
high degree of happiness, often combined with surprise

high degree of sadness, continuing rather than instant, combined with
lethargy (see AROUSAL)

sadness due to failure of desired outcome

emotion due to urge to avoid, often due to unpleasant perception or
disapproval

shame due to consciousness of violation of social conventions

emotion due to anticipation of physical or emotional pain or other
undesired event or events

angry due to failure of desired outcome

high degree of angry

sadness due to loss of an important social contact
positive emotion, often continuing rather than instant
sad due to absence from home

emotion due to perception that others have caused social pain or
embarrassment

emotion due to perception that one has been improperly treated socially
low or medium degree of angry

emotion due to perception that others are more fortunate or successful
high degree of happiness, often due to a specific event

high degree of disgusted

sad due to insufficient social contact

high degree of embarrassment

emotion associated with pleasant memories, usually of long before
calm combined with low degree of happiness



29 proud emotion due to perception of positive social standing
30 resentful/disgruntled emotion due to perception that one has been improperly treated
calm due to acceptance of failure of desired outcome, often combined

31 resigned with low degree of sadness

39 sad negative emotion, often continuing rather than instant, often associated
with a specific event

33 terrified high degree of fear

These sets have been compiled in the interests of basic cooperation and coordination among AIM
submitters and vendors complemented by a procedure whereby AIM submitters may propose
extended or alternate sets for their purposes.

An Implementer wishing to extend or replace a Label Set Table for Emotion is requested to do the
following:

1. Create a new Label Set Table where:
1. Proposed additions are clearly marked (in case of extension).
2. b. All the elements of the Emotion and levels (up to 3) are listed (in case of
replacement).
2. Create a new Label Semantics Table where the semantics of elements of the Emotion is:
1. Added to the semantics of the existing Emotion (in case of extension).
2. Provided (in case of replacement).
The submitted semantics should have a level of detail comparable to the semantics
given in the current Label Semantics Table.
3. Submit both tables to the MPAI Secretariat.

The appropriate MPAI Development Committee will examine the proposed extension or replac-
ement. Only the adequacy of the proposed new tables in terms of clarity and completeness will be
considered. In case the new tables are not clear or complete, a revision of the tables will be
requested.

The accepted Emotion Set will be identified as proposed by the submitter and reviewed by the
appropriate MPAI Committee and posted to the MPAI web site.

The versioning system is based on a name — MPAI for MPAI-generated versions or “organisation
name” for the proposing organisation — with a suffix m.n where m indicates the version and n
indicated the subversion.

8.2.3 Syntax

https://schemas.mpai.community/ MMC/V2.3/data/Emotion.json

8.2.4 Semantics
Label Size Description
Header N1 Bytes Entity Emotion Header
- Standard-EntityEmotion 9 Bytes  The characters “MMC-EEM-V”

- Version N2 Bytes Major version — 1 or 2 characters
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- Dot-separator 1 Byte The character “.”

- Subversion N3 Bytes Minor version — 1 or 2 characters
MiInstancelD N4 Bytes Identifier of M-Instance.
EntityEmotionID N5 Bytes ldentifier of the Emotion.
EntityEmotionSpaceTime N7 Bytes Space-Time info of Emotion
EntityEmotionData N8 Bytes Data associated to Emotion.
- FusedEmotion N9 Bytes Integrated Emotion Value.

- TextEmotion N10 Bytes Text Emotion Value.

- SpeechEmotion N11 Bytes Speech Emotion Value.

- FaceEmotion N12 Bytes Face Emotion Value.

- GestureCogState N13 Bytes Gesture Emotion Value.
DescrMetadata N14 Bytes Descriptive Metadata

8.2.5 Conformance Testing
A Data instance Conforms with MPAI-MMC V2.3 Entity Emotion (MMC-EEM) if:
1. The Data validates against the Entity Emotion ’s JSON Schema.
2. All Data in the Entity Emotion s JSON Schema
1. Have the specified type
2. Validate against their JSON Schemas
3. Conform with their Data Qualifiers if present.
8.3 Face Personal Status
8.3.1 Definition
Face Personal Status is a Data Type including the three Factors:
1. Emotion (such as “angry” or “sad”).
2. Cognitive State (such as “surprised” or “interested”).
3. Social Attitude (such as “polite” or “arrogant™).
of an Entity's Face Modality.

8.3.2 Functional Requirements

Face Personal Status is added for convenience. However, it is simply the Personal Status of the
Face Modality.

8.3.3 Syntax

https://schemas.mpai.community/ MMC/V2.3/data/FacePersonal Status.json
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8.3.4 Semantics

Label Size Description
Header N1 Bytes Header of Face Personal Status
- Standard 9 Bytes  The characters “MMC-FPS-V”
- Version N2 Bytes Major version — 1 or 2 characters
- Dot-separator 1 Byte The character “.”
- Subversion N3 Bytes Minor version — 1 or 2 characters
MIlnstancelD N4 Bytes Identifier of M-Instance.
FacePersonalStatusID N5 Bytes Identifier of Face Personal Status.
FacePersonalStatusSpaceTime N6 Bytes Space-Time info of Face Personal Status
FacePersonalStatus N7 Bytes Face Personal Status
- FaceCognitiveState N8 Bytes Cognitive State component of Face Personal Status
- FaceEmotion N9 Bytes Emotion component of Face Personal Status
- FaceSocial Attitude N10 Bytes Social Attitude component of Face Personal Status
DescrMetadata N11 Bytes Descriptive Metadata

8.3.5 Conformance Testing
A Data instance Conforms with MPAI-MMC V2.3 Face Personal Status (MMC-FPS) if:
1. The Data validates against the Face Personal Status’s JSON Schema.
2. All Data in the Face Personal Status’s JSON Schema
1. Have the specified type
2. Validate against their JSON Schemas
3. Conforms with their Data Qualifiers if present.
8.4 Gesture Personal Status
8.4.1 Definition
Gesture Personal Status is a Data Type including the three Factors:
1. Emotion (such as “angry” or “sad”).
2. Cognitive State (such as “surprised” or “interested”).
3. Social Attitude (such as “polite” or “arrogant™).
of an Entity's Gesture Modality.

8.4.2 Functional Requirements

Gesture Personal Status is added for convenience. However, it is simply the Personal Status of
the Gesture Modality.

8.4.3 Syntax

https://schemas.mpai.community/MMC/V2.3/data/GesturePersonal Status.json
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8.4.4 Semantics

Label Size
Header N1 Bytes
- Standard 9 Bytes
- Version N2 Bytes
- Dot-separator 1 Byte
- Subversion N3 Bytes
MInstancelD N4 Bytes
GesturePersonalStatusiD N5 Bytes

GesturePersonalStatusSpaceTime N6 Bytes

GesturePersonalStatus N7 Bytes
- GestureCognitiveState N8 Bytes
- GestureEmotion N9 Bytes
- GestureSocial Attitude N10 Bytes
DescrMetadata N11 Bytes

8.4.5 Conformance Testing

Description

Header of Gesture Personal Status
The characters “MMC-GPS-V”
Major version — 1 or 2 characters
The character “.”

Minor version — 1 or 2 characters

Identifier of M-Instance.

Identifier of Gesture Personal Status.
Space-Time info of Gesture Personal Status
Gesture Personal Status

Cognitive State component of Gesture
Personal Status

Emotion component of Gesture Personal
Status

Social Attitude component of Gesture
Personal Status

Descriptive Metadata

A Data instance Conforms with MPAI-MMC V1.3 (MMC-GPS) if:

1. The Data validates against the Gesture Personal Status’s JSON Schema.
2. All Data in the Gesture Personal Status’s JSON Schema

1. Have the specified type.

2. Validate against their JSON Schemas.

3. Conform with their Data Qualifiers if present.

8.5 Meaning

8.5.1 Definition

A Data Type representing the syntactic and semantic information of an input text. Meaning is

synonym of Text Descriptors.

8.5.2 Functional Requirements

Meaning is used to extract information from text to help the Entity Dialogue Processing AIM to

produce a response.

8.5.3 Syntax

https://schemas.mpai.community/MMC/V2.3/data/Meaning.json



https://schemas.mpai.community/MMC/V2.3/data/Meaning.json

8.5.4 Semantics
Label

Header

- Standard-Meaning

- Version

- Dot-separator

- Subversion

MinstancelD

MeaningID

Meaning

- POS _tagging

- NE_tagging

- Dependency_tagging

- SRL_tagging

DescrMetadata

Size
N1 Bytes
9 Bytes
N2 Bytes
1 Byte
N3 Bytes
N4 Bytes
N5 Bytes
N6 Bytes

N7 Bytes

N8 Bytes

N9 Bytes

N10 Bytes

N11 Bytes

8.5.5 Conformance Testing

Description
Meaning Header
The characters “MMC-TXD-V”
Major version — 1 or 2 characters

(Y34

The character .
Minor version — 1 or 2 characters

Identifier of M-Instance.

Identifier of Meaning.

Data set of Meaning

Results of POS (Part of Speech, e.g., noun, verb,
etc.) tagging including information on the question’s
POS tagging set and tagged results.

Results of NE (Named Entity e.g., Person,
Organisation, Fruit, etc.) tagging results including
information on the question’s tagging set and tagged
results.

Results of dependency (structure of the sentence,
e.g., subject, object, head of relation, etc.) tagging
including information on the question’s dependency
tagging set and tagged results.

Results of SRL (Semantic Role Labelling) tagging
results including information on the question’s SRL
tagging set and tagged results. SRL indicates the
semantic structure of the sentence such as agent,
location, patient role, etc.

Descriptive Metadata

A Data instance Conforms with MPAI-MMC V2.3 Meaning (MMC-MEA) if:

1. The Data validates against the Meaning’s JSON Schema.
2. All Data in the Meaning’s JSON Schema have the specified type.

8.6 Personal Status

8.6.1 Definition

A Data Type representing the information internal to an Entity that characterises their behaviour.

8.6.2 Functional Requirements

Personal Status is a Data Type composed of three Factors:

1. Emotion (such as “angry” or “sad”).
2. Cognitive State (such as “surprised” or “interested”).



3. Social Attitude (such as “polite” or “arrogant™).

Factors are expressed by Modalities: Text, Speech, Face, and Gestures. (Other Modalities, such as
body posture, may be handled in future MPAI Versions.)

Within a given Modality, the Factors can be analysed and interpreted via various Descriptors. For
example, when expressed via Speech, the elements may be expressed through combinations of
such features as prosody (pitch, rhythm, and volume variations); separable speech effects (such as
degrees of voice tension, breathiness, etc.); and vocal gestures (laughs, sobs, etc.).

Each of Emotion, Cognitive State, and Social Attitude Factors is represented by a standard set of
labels and associated semantics. For each of these Factors, two tables are provided:

e A Label Set Table containing descriptive labels relevant to the Factor in a three-level format:
o The CATEGORIES column specifies the relevant categories using nouns (e.g., “AN-
GER”).
o The GENERAL ADJECTIVAL column gives adjectival labels for general or basic la-
bels within a category (e.g., “angry”).
o The SPECIFIC ADJECTIVAL column gives more specific (sub-categorised) labels in
the relevant category (e.g., “furious”).

e ALabel Semantics Table providing the semantics for each label in the GENERAL AD-
JECTIVAL and SPECIFIC ADJECTIVAL columns of the Label Set Table. For example, for
“angry” the semantic gloss is “emotion due to perception of physical or emotional damage or
threat.”

These sets have been compiled in the interests of basic cooperation and coordination among AIM
submitters and vendors complemented by a procedure whereby AIM submitters may propose
extended or alternate sets for their purposes.

An Implementer wishing to extend or replace a Label Set Table for one of the three Factors is
requested to do the following:

1. Create a new Label Set Table where:
1. Proposed additions are clearly marked (in case of extension).
2. b. All the elements of the target Factor and levels (up to 3) are listed (in case of
replacement).
2. Create a new Label Semantics Table where the semantics of elements of the target Factor is:
1. Added to the semantics of the existing target Factor (in case of extension).
2. Provided (in case of replacement).
The submitted semantics should have a level of detail comparable to the semantics
given in the current Label Semantics Table.
3. Submit both tables to the MPAI Secretariat (secretariat@mpai.community).

The appropriate MPAI Development Committee will examine the proposed extension or replac-
ement. Only the adequacy of the proposed new tables in terms of clarity and completeness will be
considered. In case the new tables are not clear or complete, a revision of the tables will be
requested.

The accepted External Factor Set will be identified as proposed by the submitter and reviewed by
the appropriate MPAI Committee and posted to the MPAI web site.



The versioning system is based on a name — MPAI for MPAI-generated versions or “organisation
name” for the proposing organisation — with a suffix m.n where m indicates the version and n
indicated the subversion.

8.6.3 Syntax

https://schemas.mpai.community/MMC/V2.3/data/Personal Status.json

8.6.4 Semantics

Label Size Description
Header N1 Bytes Personal Status Header
- Standard-PersonalStatus 9 Bytes  The characters “MMC-EPS-V”
- Version N2 Bytes Major version — 1 or 2 characters
- Dot-separator 1 Byte The character “.”
- Subversion N3 Bytes Minor version — 1 or 2 characters
MinstancelD N4 Bytes ldentifier of M-Instance.
PersonalStatusID N5 Bytes Identifier of Meaning.
PersonalStatusSpaceTime N6 Bytes Space-Time info of PersonalStatus
PersonalStatus N7 Bytes Personal Status
- CognitiveState N8 Bytes Cognitive State component of Personal Status
- Emotion N9 Bytes Emotion component of Personal Status
- SocialAttitude N10 Bytes Social Attitude component of Personal Status
DescrMetadata N11 Bytes Descriptive Metadata

8.6.5 Conformance Testing
A Data instance Conforms with MPAI-MMC V2.3 Personal Status (MMC-EPS) if:

1. The Data validates against the Personal Status’s JSON Schema.
2. All Data in the Personal Status’s JSON Schema

1. Have the specified type.

2. Validate against their JSON Schemas.

3. Conform with their Data Qualifiers if present.

8.7 Social Attitude

8.7.1 Definition

Social Attitude is a Personal Status Factor representing the internal state of an Entity related to
the way it intends to position itself vis-avis the Context, e.g., “Respectful”, “Confrontational”,
“Soothing”..

8.7.2 Functional Requirements

Social Attitude can be expressed via several Modalities: Text, Speech, Face, and Gestures. (Other
Modalities, such as body posture, may be handled in future MPAI Ve