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Web Intelligence meets Brain Informatics s ™

Web Intelligence (WI) = Al in the Connected World

Web Intelligence Consortium 3
(WIC) )

Advancing world-wide scientific research and development in Web Intelligence (W1}
Web Intelligance (W) has been recognized as a new direction for scientific
rch and development to explore the fundamental roles ws\l as prsct\ca\

|mp t of Artificial Intelligence (Al) (e.g.. knowledge repre:
knowledge discovery ar dda‘t a mining, intelligent agents, dsoc

int: and {m (eg wireles:
qut s devices, social networks wwdomWhanddztafk:rw\dg gd)
tg srahon of Web- empoweredprcd cts, ystem senvices, and a hvrb
fth e most important as well as promising IT research fields in the
ent in

the
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new industrial s It

The major activities of WIC include:

http://wi-consortium.org/

From Systematic Brain-Machine Intelligence Research
to New Al Industry Chain in the Connected World

Connecting Network and Brain with Big Data

Brain Intelligence and

Brain Internet and
Brain-Machine

Brain and Mental

the Connected
. Health
Intelligence = World
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IEEE/WIC/ACM
International Conference on
Web Intelligence and

International Conference
on Brain Informatics

Intelligent Agent Technology (BI)
(WI-IAT) e

Web Intelligenéé, An International Journal

I0S Press
. F
Brain Brain

Informatics

Informatics and Heal

Brain Informatics, An International Journal
(https://braininformatics.springeropen.com/)
Brain Informatics & Health book series

Springer Nature
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www.wi-iat.com/wi-iat2022

2001 Maebashi Japan

2015 Singapore
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2021 Melbourne
Australia
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The 15th International Conference
on Brain Informatics (BI 2022)

15-17 July 2022, Padova - Italy
Brain Science meets Artificial Intelligence
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Hybnd event co-hosted at:
Padova, Italy (in-person) and Queensland, Australia (online)

wi-consortium.org/conferences/bi2022
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WI-IAT’04
Towards Human-Level Al

John McCarthy

1971 Turing Award Winner  ## - % F4 (John McCarthy) it {425 B 7 M %4 At b
WI-IAT’04 Keynote Speaker S IEF G AT B I 49 % = & IEEE/WIC/ACMA 4745 #t B IR &
AT, ALHFRNAMBIFR “BAAREAFER”
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Web Intelligence (WI) = Al in the Connected World

The Ultimate Web Intelligence : Computational Social Science

Abstract: Computational Social Science (CSS) is

B REHFFE, ALFRLIR, £EHFAEEE L
FHEAFTTIZAER K E#EFH (Raj Reddy)

A% EW12017 B Fr 23 B3t R A42 ) #8 5h F= 27 34

“W ea s aeFe B IRWICH 2B At EmA S 5 AL
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to be as productive as a PhD. Computer Science and

Raj Reddy Artificial Intelligence must embrace CSS as the next
1994 Turing Award Winner frontier in Web Intelligence and Web Intelligence
Carnegie Mellon University and WIC need to be at the forefront of inventing
WI'17 Keynote Speaker that future.

T AR I B SIS ARE e - 4FiGERIE WI2017 : IEEE/WIC/ACM International
MRS S PEINE > Conference on Web Intelligence , Aug 23-26, 2017,
Leipzig, Germany

An interview with Professor Raj Reddy on
the ACM, Wed Intelligence (WI) and Computational
- Social Science (CSS). Web Intelligence, 2018, 16(3): 143-146




W2T (Wisdom Web of Things) = WI = Al in the Connected World

The special issue on

l Web Intelligence = Artificial Intelligence in
, the Connected World
Wisdom World Wide Web Journal, Springer, 2022

Web of
Things

The special issue on
Computational Social Science as the
Ultimate Web Intelligence
World Wide Web Journal, Springer, 2020

PRt = ZRRER PHATL R

PIEARFRAS., EHEFOAIFRER, REFROTT
B IE TR IE A Web of People, Web of Data, Web of Things,
Web of Trust, Web of Agents, YA & i¥ L& Web in industries, education,
health and smart living in the 5G Era, FFIAL A P8, B FF IR
TH., FAREEEE, FEZFETFABKR, FEMWIEKRN,
Rt 5. ML R F T BT K. FIN “W-A-IFE1F &%
R EIRG- A" HIFER/FIT EEREE, B EWIK
W, KB FTWEEE “A-W—” &—EBLE,

Web Intelligence Meets
Brain Informatics: Towards
the Future of Artificial
Intelligence in the

Connected World.
Web Wide Web Journal 25(3) 2022

An interview with Professor Raj Reddy
on Web Intelligence (WI) and
Computational Social Science (CSS).
Web Intelligence Journal 16(3) 2018

The first monograph on W2T
published by Springer in 2016

Perspective of interplay & merging
between W2T and brain big data
IEEE Intelligent Systems in 2015

Elaboration on service-based
realization of W2T, i.e., WaaS
- a content-based cloud service
architecture for big data
IEEE Intelligent Systems in 2014

The first special issue on W2T
World Wide Web Journal in 2013

Wisdom Web of Things (W2T)
Proposed as a new research
direction of Web Intelligence

Journal of Supercomputing in 2011
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Brain Informatics = Brain Science in the Al and Big Data Era

ERF = ATEEEXEURRM AT

Cognitive and Computational
Foundations of Brain SC|en
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Processing Systems | o= ion\and Management
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Brain Big Data Based Wisdom Services
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Brain Computing fngsge, BufERR, BuEXM

brain intelligence, brain health, brain internet
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EFE2HNIRSS Waa$S — Wisdom as a Service

Providing the right service, including infrastructure, platform, software, as well as
data, information, and knowledge, for the right object at a right time and context

Interfaces
0&
Y
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K Software-as-a-Service ( Knowledge-as-a-Service (
E&? (Appllcatlons/Workrows) (Ontology/ModeIs/Cases)
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Platform-as-a-Service ( ) Information-as-a-Service ( )

(Middleware-AS/WS)

Infrastructure-as-a-Service ( )
(Servers/Storage Devices/Internet/loT/Ml)

(Meta Data/Data Features)

Data-as-a-Service ( )

(Big Data-web Pages/Video/Audio/Text/Images)

<3
5V: Volume-Velocity-Variety-Veracity-Value

IEEE Intelligent Systems, 29(6) (2014)



Companies/Societies Smart City, Smart Health ..

Sociocultural & organizational
components

Individuals

Wisdom-as-a-Service o
( ) %((
Maa$ (Manufacturing-as-a-Service) ‘9),

Eaas$ (Education-as-a-Service)
Raa$s (Robot-as-a-Service)

( ......

Infrastructure-as-a-Service ( ) Data-as-a-Service (
(Servers/Storage Devices/Internet/loT/M|) (Big Data-Web Pages/Video/Audio/Text/Images)

<
5V: Volume-Velocity-Variety-Veracity-Value
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M2t = AlEARFRALES., ZEERGAIFRAK

Web of People
Web of Trust
Web of Things
Web of Data
Web of Agents
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C Web/
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Emerging Web in Industries, Education, Health, Smart Living

Big Data in Connected Industries, Education, Health, and
Smart Living

City Brain and Global Brain

Smart City Applications and Services
Time Awareness and Location Awareness Smart City
Wellbeing and Healthcare in the 5G Era

Cvber VWorld
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Systematic Investigation

Monitoring Prevention Diagnosis Evaluation Decision on
Disease Forecasting — Medication

Moderate Severe Moderate
. Severe

New Discoveries

Endogenous Biomarker

Pathology.

Disease Progression

,“‘._

pressionlMCI

Severe

Moderate

M r .
oderate Severe Medical

Psychological S -l Prognosis F Physical
Social Rehabilitation 9 Treatment Psychological

Physical

Bl Systematic Investigation —

on Pathology of Depression B f Eye-Tracking fﬁ,

Systematic Researches e Multi-Modality Experiments

Brain Informatics Methodology



Brain Computing by Integrating Multi-task, Multimodal and
Multiscale Data, Information, and Knowledge

Top-Down - - Data
T hinking—Centric Tasks | | Behavioral Results Related Tasks\
o —— - o prs— Local
easomng i xecution Y T
1"”"“‘” P & %—FH Pa’ Collected
Macro w [+ o | ssnams] + | " o Q2 Data
m[+]2 [ou |2 [axea] + | 1
scale ma[+ ] [us | uso[apese] + | i 1] E
2 06s 08 . 663 2 8s 0 B ]

Global

4

Open Data

B Activation & BOLD Stgnal
Brain Atlas/ ' | White Matter

Fractional
=“Anisotropy

Published Results
&
Shared Databases

Global
i -]‘. il 1 H L TR | i S Data

MlcrO . P ¢ Cooperation
Scale 5 chasy




Knowledge
Data Base

Based on the Brain Cloud
O o Data-Brain

T — _ Emotion
Analysis and MCI
Learning IComputationgli pIT N IE!

PRASREAI-—0T TAAT I

Auxiliary Diagnosis .R/O 2

for MCl/Depression Reasoning Epilepsy

Problem- DTSN
Solving

. Schizo
L P
Sarning - pue—
Decision-
Making Autism
Guidance

Dyslexia
Design
_ . Cerebral
Data Collection Apoplexy

Instructions

'Three Aid Robot
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HFZE + HEeZEE : IS0 S, REEERNINERIE

Human-Level Al
Saclet",r

Thinking Space
GAP?
Wi meets Bl

Stimulus 4_" j)

Big Data Bandlng Euery‘thing

Web Intelligence Meets Brain Informatics, Towards the Future of Artificial Intelligence in the Connected World, Web Wide Web Journal 25(3) 2022, pp 1223-1241



Data-Brain Driven General Intelligence Model (GIM)

7. Never Ending Learning

6. Connecting
Internal and
External Evidence

Knowledge
Internet
(Connected World)
SCP Spaces

Internet
(Connected World)
SCP Spaces

Information

3. Extensional
Representation

8. Human-in-the-Loop



The GIM Based Wisdom Services

TO study basic cognitive Wisdom
neuroscience problems Services
about brain intelligence

cogy

| Translational
Studies

7. Never Ending Learning

6. Connecting
5. K-I-D Lo 1. Top-Down Internal and
Strategy External Evidence
2. Four Dimensions

kq' Functions, Experiments, Knowledge

Data, Analytics
Data
rovenances Analysis Information
Semantic Vectors

Internet Internet
Col ted World) (C

(Connected ) (Connected World)
SCP Spaces SCP Spaces

Data-Brain~

3. Extensional
Representation

etc...

TO investigate brain
intelligence and health
systematically, and improve
translational studies for
smart health applications

Multi-level and systematic
brain intelligence models




Brain Cloud Based Wisdom Services

Service Support Chain Service Support Chain

Connecting Brain and Internet

Brain/Mental Health Service

Brain Cloud
Based on the Braln w, Waas rain Clou

Service

@
RABBER-= TAVAT I — = | e Iaas ’ Information

Auxiliary Diagnosis
for MCI/Depressmn

-
\@! = = /;
Measurement and Analysis of Brain and Cognltlon

Data Cycle Chain |ﬂmﬂﬁ “ﬁ Iﬂﬁiii“ﬁ"ﬁ

Based on the Brain Cloud

“Three Aid Robot
O

'*OO

oﬁ"' o~

‘ Medical Service Robot System I
|

&

\ Emotional R(y




Wisdom
Services

Raa$S
(Robot

as a Service)
IEERN)
(Thinking
as a Service)

Knowledgé
as a Service)
laas
(Information ':>
as a Service)
Daa$

WIC Health Serwces

Dementia Prevention Service

Frail Prevention Service Sleeping Health Service
Smart Doctor Assistant Service

Lower Limb Function Rehabilitation Service

Data-Brain Modeling Setting Service

Open Literature Understanding Service

BRAI Reading/Learning Agent
External Evidence Learning Agent

Brain Big Data Measurement Analysis Service

Data-Brain Driven
New Services and
New Business Model
Innovations

DX Based
Co-creation

Seeding the
Data-Brain
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Data-Brain Network — Seeding the Data-Brain
- CORC Lifelong

Town

JP Node

UK Node - @ Hirose River

AUS Hode & Per;c-):l;lized = 3 81D Town

US Node : Data-Brain ! Planning

IT Node e Network LS4

...... y Regional
Inclusion

Care System

Data-Brain
Root Node

!
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Brain

Brain
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and Health B RAINHEEE Informatics
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