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Collective Intelligence

* Definition
— Collective memory
— Coordinated cognitive operations

* Dynamic of improvement
— Increasing the power of intellectual technologies
— Aiming knowledge augmentation and human
developement
 Noosphere

— Global ecosystem of human symbolic activity
(semantic functions) on top of the biosphere.

— By mapping dynamically the Noosphere,
cyberspace becomes a powerful reflexive tool for
collective intelligence at several scales.
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Digital Memory Architecture

Interconnection between significations.
<|EML> concepts addresses </IEML>.

Semantic computing, multimedia exploration of semantic space.
A shared digital semantic memory. Global collective
intelligence. Augmentation of interpretation.

Interconnection between documents.

URL = http://pages addresses.

Search engines, browsers.

Global multimedia hypertextual public sphere.

Interconnection between computers.

Internet Protocol = information servers addresses.
Routers.

Personal computing. Virtual communities. Digitized media
convergence.

Interconnection between transistors.

Computer memory = bits addresses.

Oberating systems. Applications software

Augmentation of logical and arithmetical processing.




The Noosphere Conundrum

Finding a “concepts addressing system” able
to coordinate collective memory

Independent from languages and ontologies,
with neither exclusion nor privilege =>
(semantic metadata).

Supporting the automation of cognitive
fonctions =>
(semantic programming).

Allowing the representation, observation,
simulation and enhancement of collective
intelligence by cyberspace/pervasive
computing.



An Architecture for the Noosphere

« Generative semantics
 Information Economy Meta Language

* Semantic Space
— Semantic addresses
— Semantic perspectives

» Collective Intelligence Protocol

— Semantic metadata (values & references on
semantic addresses)

— Semantic programs (search &
transformations on semantic metadata)



Generative semantics

Semantic flow:
{Source, Destination, Translation}

— Empty roles

— Articulation degrees, semantic products
Elements : {U, A, S, B, T}

Semantic colors : {O, M}

— Verbal color O = {U, A}

— Nominal color M = {S, B, T}

— Flows are coloured by their sources

Semantic weights : {O1°, M2°, U1°, A2°, S3°,
B4°, T5°

— Weights of same degrees can be added



IEML

25 Events
625 Relations

240.10° Ideas

— Root Ideas
— Inflected Ideas

102 Phrases

— Performatives Phrases (O source)
— Propositional Phrases (M source)



IEML

25 Events D = {ESo, EDe}
625 Relations R = {DSo, DDe}

240.10° Ideas | = {RSo, RDe, RTr}
— Root Ideas = {RSo, RDe}
— Inflected Ideas = {RSo, RDe, RTr}

10°° Phrases P = {ISo, IDe, ITr}

— Performatives Phrases (O source)
« {So action, De object, Tr actant}

— Propositional Phrases (M source)
« {So subject, De attribute, Tr condition}



First philosophies: Heaven

Chinese philosophy: Yang

Buddhist philosophy: Emptiness
Western Philosophy: Intelligible world
Logic: Type

f role: domain of variation

Process, verb
The two roles of the semantic function f

First philosophies: Earth

Chinese philosophy: Yin

Buddhist philosophy: Phenomena
Western philosophy: Physical world
Logic: Occurence

f role : operator
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Linguistics: Signified, interpretation
Scholastics: Conceptus

Peirce: Interpreter

Husserl: Intentionnality

f: Evaluation

Being

@,

M
Representation

A
Sign N E Thing

Linguistics: Signifier Linguistics : Referent

Scholastics: Vox

Scholastics : Res

Peirce: sign foundation Peirce: Object

Husserl: Noem

Husserl: Object

f: Semantic addressing f: Reference indexation
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Knowledge
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Media
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AN IEML PHRASE
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Semantic Addressing

* Semantic Space
— 3 axis : phrases So, phrases De, phrase Tr

— Semantic Space units are “semes’, triples
composed of {So phrase, De phrase and Tr
phrase}

— Semantic perspectives (there are as many
semantic perspectives as strict orders on the
phrases of the axes)

« Semantic addresses

— 1 semantic address = 1 set of semes = 1 graph of
phrases



Semantic Metadata

* Metadata structure
— S: Unique Semantic Address

— B : Values
 Ordinal numbers / ranking functions
e Cardinal numbers / measurement functions

— T : References

* links toward documents physical addresses /
reference indexation functions

» Concept : a set of metadata on which a
function is defined



Semantic functions

* S : Addressing functions
— Semantic products (matrices)
— Semantic transformations (substitutions)
* B : Valuation functions
— Automatic ranking (IEML scales)
— Logical functions (truth)
— Semantic form recognition (vectorial spaces)
— Other arithmetic functions

T : Reference indexation functions
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Address Structure of an IEML Phrase

levels of
articulation
5 category of phrase
4 category of idea 1 category of idea 2 category of idea 3
3 category of category of category of category of category of category of category of category of category of
relation 1 relation 2 relation 3 relation 4 relation 5 relation 6 relation 7 relation 8 relation 9
2 event | event | event | event | event | event | event | event | event | event | event event | event | event | event | event | event | event
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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An IEML phrase has 67 address places

1) The first level of articulation has 36 address places
2) The second level of articulation has 18 address places

3) The third level of articulation has 9 address places

4) The fourth level of articulation has 3 address places

5) The fifth number of articulation has one address place
Selection and ranking options offered by each address place
¥»- First level of articulation

2 categories of elements (O, M) / 5 elements of increasing substantiality (U1, A2, S3, B4, T5)
» Second level

6 categories of events / 10 degrees of substantiality / 5 sources / 5 destinations
» Third level

6 categories of relations / 8 degrees of substantialiy / 4 types of source / 4 types of destination
» Fourth level

14 categories of ideas / 6 degrees of substantiality / 2 types of sources / 2 types of destination / 2 types of translator
» Fifth level

14 categories of ideas / 6 degrees of substantiality / 2 types of sources / 2 types of destination / 2 types of translator




BO SOKO CIP ADDRESS

5 scales by category
Ofphrase 54.22.0

5 scales by category

of idea 4.2.2.0.0 5.3.2.1.0 0.0.0.0.0

4 scales by

Categow of 5.6.4.2 0.0.0.0 0.0.0.0 56.42 56.42 0.0.0.0 0.0.0.0 0.0.0.0 0.0.0.0

relation I I I ! ! . ! | I

4 scales by

event 6734 3514 0000 0000 0000 000066333514 ¢743 3514 0000 0000 0000 0000 0000 0.0.0.00.0.0.0 0.0.0.0
O e I A Y N |

2 scales by

element 2324 11240000 0000 0000 00002323 1.124 2423 1.124 0000 0000 00000000 0000 0000 0000 0000

Each number is a degree on a scale.
An 1eml phrase 1s represented by 200 degrees



Semantic transformations

* Trajectories in the semantic space
— Symmetries (So/ De / Tr)
— Rotation (cycles)
— Translation (reversibility)

 Metamorphosis

— Operations on sets (union, intersection, difference)

— Folding (wraping-compression/ unwraping-
decompression)

— Other

« Manipulation and vizualisation of semantic
transformations by “semantic spreadsheets”



Semantic Programs

» Definition of a semantic program

— A composition of semantic functions (trajectories,
metamorphosis, automatic ranking, logical
functions, set operations, semantic form
recognition...) defined on semantic metadata.

— A semantic program (a semantic search engine) is
an intellectual tool for a community of users.
« Semantic programming

— The design and generation of semantic metadata
IS an integral part of semantic programming.

— Any semantic programming should be based on
sound principles of knowledge engineering and
knowledge management.



NOOSPHERE INFORMATION ECONOMY

SYMBOLIC COMMUNITIES OF USERS
WORK People - Applications
COLLECTIVE INTELLIGENCE PROTOCOL
Semantic metadata / semantic programs & search engines
SEMANTIC SPACE < » SEMANTIC WEB
OPEN Common multilingual-IEML dictionary RDF - SPARKL - OWL - metadata
TOOLS Information Economy Meta Language standards - other norms
XML - UNICODE
WWW : URL-HTTP - HTML
Internet : TCP-IP
COMMON DIGITAL MEMORY
WEALTH documents

INFORMATION
FLUX






