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SPA-based Meta-level System for Global Knowledge
Sharing, Integration and Visualization

Essential System Implementations in Technology and Governance:
SPA Processes:

* Sensing

* Processing

* Analysis and Actuation

(1) A SPA-based Deep and Global Knowledge Sharing System Makes
International Integration of Local Data resources into Global
Knowledge

(2) Knowledge sharing for SDGs makes the start-up of the
evolutional process for realizing sustainable development in
societies and nature

SPA: Environmental Monitoring and Actuation to the Real World

Monitoring cameras ..
Recognizing

the semantic

|

’ The warning messages

Video signal
processing

Data mining, active database and Image processing systems are applied to environmental pictures to detect
phenomena and disaster in nature. Real-time data analysis based on color-data classification in images is
examined for environmental data related to phenomenon irregularity.
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“Semantic Computing”
MMM(The Mathematical Model of Meaning
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“Kansei (J%1) “and Cross-cultural
Computation Systems

* In the design of multimedia Cross-cultural
Computation Systems, one of the most important
issues is:

How to deal with “semantics” and “Kansei” of
human beings.
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Cross-cultural Computation System
for “Kansei” information

* The concept of “Kansei' includes several meanings
on sensitive recognition, such as:

* (1) impression,"

* (2) emotion,"

* (3) "human senses,"

* (4) feelings,"

* (5) sensitivity,"

* (6) psychological reaction" and
* (7) physiological reaction."

MMM(The Mathematical Model of Meaning)
as a Semantic Computing Model on CONTEXT :

(1) “Semantic Space Creation

2) “Dimensional Control”
(3) “Metric Setting”
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Basic Idea of the Mathematical Model of Meaning(MMM): (1993—)
(2000, 710, 619, 425, 417 dimensions in our current implementation):
“Semantic Space Creation”,

Query:green N Context:

fraffic-space

fresh

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Infinite

meanings =y=» Solution

(object)
Constraint(=context, situation)

Mathematical Model of Meaning (MMM):
Kiyoki, Y. Kitagawa, T. and Hayama, T.: A metadatabase system for semantic image search by
a mathematical model of meaning, ACM SIGMOD Record, vol. 23, no. 4, pp.34-41,1994.

GODEL,ESCHER,BACH

Godel, Escher, Bach: An Eternal Golden Braid, 1979 book
by Douglas R Hofstadter



https://www.amazon.com/Douglas-R-Hofstadter/e/B000AP5GCM/ref=dp_byline_cont_book_1
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Overview of MMM (Mathematical Model of Meaning)

Queryl q Subspacel
uery

Contextl .
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Semantic Space

Query2
Context2

Applying proposing method to Semantic
Associative Search Method based on
mathematical model of meaning

Kiyoki, Y., Kitagawa, T. and Hayama, T.:A
meétadatabase system for semantlc}maiec iiarch

by a mathematical model of meaning, p
SIGMOD Record, vol. 23, no. 4, pp. 34-41,1994. qv

SEVERAL COLOR SYSTEMS
FOR IMAGE RETRIEVAL
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Semantics of Colour

" Colour-Impression Matrix
on contemporary Colour Psychology (*1)

of present age

I | I
v e
— Colour | Images of colour
e e e e R/VR/S ---YR/VYR/S:--N1.5 N2
w Lo [ e e e o llw Lo [ w
- > S > \ Vivid, Active... warm 08 08-- 06 06+ 0 O
w e I e [ o Je e e v [« S Substantial, Practical ... bright 08 08-- 06 06+ 0 O
w [ v ][ e o |[ s w [ [ o | » B Bright, Sweet ... H
v [n J[v [ I[o \P, E»relfty,sSr/eet and dream golden 0 0-- 08 08: 00
p ight, Soft ... .
Lgr Gentle. Sober. ##4. ... sunshllny 0 0 08 08 00
L FAF0. Sober, Modest ... '
” v . ’ ’ Gr Simple, Quiet and Elegant... dark 0 0-- 0 0-- 08 1
: DI Light pale. Classic, Sober. ... gloomy 0 Q- 0 0--- 08 1
Dp Tasteful, Substantial...
Dk Dignified, Steady...
Dgr Heavy and Deep. Austere, ...

[*1] based on INKEIBTHS—1 A—S R —LBEML##4t,2001(130 colors183 impression words)

Colour-Impression Matrix
of Japanese Edo era

Semantics of Colour
on Japanese Edo era (*2)

R/V R/S -+ YR/VYR/S---N1.5 N2
energy 1 08 04 04--
powerful 1 08 04 04-- 0O

@ : cnergy, powerful, celebration, life, ...
: harvested, prosperous, royal, glory, ...
o: eternity, life, nature, tree, garden...
@ : sea, maternal, people, earth, ancestry... #
: noble, elegant, sexy, dignified, ... .
O: pure, innocence, virginity... night 0 0= 0 0= 11

harvested 0 O0-- 04 04 00
prosperous| 0 O0-- 04 04-- 0 O

.:night,death, mourning, cheerless... mourning | 0 0+ 0 0- 1 1

[*2] Ikko Tanaka & Kazuko Koike, Japan Color, Chronicle Books: San Francisco, 1982. GTF#@)I|BADTEAr (RER - 9IRS - 7
) ERRELI-EOET YT 47 RTDOWT, HETRER LXE) & EICER.

Chalisa’s PhD
Study for
Water Quality Conductivity (3)
AnaIySiS in Abundant for
MMM, 2017 Turbidity (S) .lqumiclifc
. 1 Dissolved Oxygen(S)
Z-axis(A) . ", ) \, . K
Y-axis(A) ", ’~,‘ N Rt
/ upper 4
‘*.~ x‘~x\ / .sspawni‘ng\ "'
Seo Seo / el Hazard
e N / e for irrigation
~ <Moderatg c?igr’usive,;' SN
scaling antJodkng / Pod N
Ay <o PN P \Moderate
X-axis(A) . So s ‘ for irrigation
o N \
-~ - ~
Highly corrosive,
scaling and fouling Excellent _ .
o — otal Dissolved
/‘//’ Solid(S)
T-axis(A) Optimum for fish

Unfit for
industrial

All fish 4 pH (S)

extinction

Salinity (S)

SFC The semantic space for water-quality

16
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The system structure of MMM Semantic-Computing and 5D World Map System

= Quens |
SCMantic SPICE  Coatent !
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with Multi dmentional control

5D-WMS is currently used in United Nations: ESCAP: SDGs 9,11 & 14 as
Global Knowledge Base System for Disasters and Ocean Environment

https://mww.5dwm.mydns.jp

https://sdghelpdesk.unescap.org/toolboxes
http://sdghelpdesk.unescap.org/toolboxes?field sdgs_target_id=All&title=&page=4

5D World Map System
towards “Global Environmental Knowledge Creation,
Memorization and Integration”

5-dimensional World-Map System:
4-Dimensions for Physical Space: spatial(3D)-
time(1D) dimensions
1-Dimension for Semantic Space: the degenerated
dimension of semantics and color combination (multi-
dimensional semantic space (ex: 2000 or 130
dimensions)



https://sdghelpdesk.unescap.org/toolboxes
https://sdghelpdesk.unescap.org/toolboxes
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5 1 3% 9 @ESCAD

Keio University Eeomonic 53 Socl Compiion o At snd th Facf
5D-World Map System:

Global & Collaborative Knowledge Sharing & Visualization
as Environmental Artificial Intelligence

Yasushi Kiyoki, Shiori Sasaki, Asako Uraki, Chalisa Veesommai
Jinmika Wijitdechakul, Irene Rachmawan, Yasuhiro Hayashi

Global Environmental System Leaders (GESL) Program
Graduate School of Media and Governance, Keio University, SFC
The first meeting of the Drafting Committee on Asia-Pacific Plan of
Action on Space Applications for Sustainable Development 2018-2030,
June 18,2018, UNCC, Bangkok, Thailand

n

Q i iy / 5D WE&BRLD MAP

= , ,(/ SYSTEM

KEIO UNIVERSITY
I G E s 5D WERLD MAP
L A4 TL5 SYSTEM
Institute for Global T
Envitonmental Stralegies

AtKisson Accelerator Toellt 1GES SOG Interlinkages and Data 50 World Map System - Keio SD World Map System - Kem
Visualisation Web Too Version 10 Univesity 4 .
University

5DWMS provides a multi-dimensional global knowledge
platform to collect and analyze ‘real time’ data on SDGs-
related phenomena. The system integrates the

SD-WMS is currently used in United NaU&CAP: analytical visualization of sensing data into a knowledge

SDGs 9,11 & 14 as . sharing with multimedia (images, videos, etc.), which
GIot_JaI Knowledge Base System for Disasters and AN helps community-based data sharing, awareness
Environment building and evidence-based decision making.



https://sdghelpdesk.unescap.org/toolboxes
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(@JUNITED NATIONS
Teonomic and Social Commission for Asia and the Pacific

B2 JE & 2

Keio University

United Nations ESCAP (UN ESCAP) & KEIO SFC Joint Project

“SD World Map as an Environmental Artificial Intelligence”

5D-WMS is currently used in United Nations: ES CAP : SDG 14 as

GLOBAL DB SYSTEM for Ocean Environment

https://sdghelpdesk.unescap.org/toolboxes

http://sdghelpdesk.unescap.org/toolboxes?field _sdgs target id=All&title=&page=6

Sensing
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i

sensor data
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sl
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geographical data

—

document data mov
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-

Processing (+ Visualization)
ab

World Map System
(1) Real-time Tracking

(3) Differential
Computing

(4) Analytical
Visualization

.
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(2) Real-time Alerting /

ie data satellite data .
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https://sdghelpdesk.unescap.org/toolboxes

50 World Map System \

Airborne Imagery by | Detection of abnormality, Differential
UAV calculation, Visualization, Time-series data
(100m —200m above the mining, Relevancy calculation, efes————
ground) - P ———
= ) Knowledge
DB
filter
Real-time
Image
= Mapping
Flight-route design, Remote

control, Exploration, Imaging

Receipt of Image data

Integration by spatiotemporal info, and

Mapping " anmnss E
= I
i, e

Sensor Data g\@

Alerting

=
@ e Image processing

_—

LTt T ot

SPA-based cvel Syeten with
Global Knowledge-Sharing Architecture
| SPA-based 5D World Map System |

Real Time Sharing of Sensing Data

and Simulation Results by 3D _ ;
Remote Collaborations

Sensing Data by Web Cam,

Uploading

Mobile, and Digital MDPEP System T/ / Sharing .
Equipment (Image, Movie, .ﬁ : ’ \ * b
Sound, etc.) JE [— e
P 2 r—_/'{_TZ,}\ <

Keio 5D
World Map
System

Collaborative Data
Collection and

g Sy _ Real-time Sensin

Detection o )

Environmental Change
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Coast-area Location-Checking for Selected Images
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Determine whether the photographing spot is the coastal area or not
by the distance from the photographing spot to the ocean
in the mapped map image

AR \w

Include the color of the sea
in a circle of radius r
Porandisar centered on the
A L photographing spot:
N oo @ ® Close to the sea
hofibing Center
Not include it:
Far from the sea

Starbucl
beachwalk S|

QV\C[UH;.\ 's Secret
beachwalk Shopping.

Google

— Select only images that are
judged to be “Close to the sea”

Knowledge Integration on

Ocean Plastic-Garbage with SDWM

12
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SENSING
Past ?)nadtaOpen

Sampling Data
By sensor
device

]ma e Data

Pocillopora

PROCESSING ACTUATION

5SDWM

S_IZA Processes

[ AcTuamon

Multi-semantic space-

daminiscornis  Meaning determination

Acropora
divaricata

. .= Turbinaria
ornata

The literature
review

E Porites lutea

Ocean-rHMEI creation
and Analysis by using
dimensional subspace

Subindex (Ii) =

rHMEI =0.5(Zp, )2

SDWM

Ocean water-
quality analysis:
WQ¥ and K/II
Notification
The critical point
The parameter effect of

class

The real-time
notification of critical
point and effect system

Acquire the feature
semantic wording

Acquire the feature
semantic wordin,
_of Ocean-tHME

Semantic computing in 5D World Map System
for Ocean-Environment Analysis

Sensing

Seawater and Coral
Spectral reflectance

multi=parameters  Underwater Drone +

water sensor

Spectrometer | ||

Multispectral Camera

Processing

pis  Semantic Space for
Seawater Quality

related ocean plastic

garbage context

- pH

Semantic Space for Seawater Quality
related coral reef conditi

Actuation
-|| 5D World Map System

55 WORLD AP
e

| T - o n
=

1 p— ]

SacanaeBessgneCil

on® HWELPDESK

A,
K
v

Real-time critical
condition and location
Notification

13
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Natural Environment Changes

Ocean

Study

Semantic computing in 5D World Map System

Environment | for Qcean-Environment Analysis: Coral Reefs Analysis (1/3)
Research with

Chalisa’s PhD [ Sensing (S) Phase

]| Pr ing (P) Phase ]

Global Checking
s

i

-

« _ 0e®d

e + Multispectral
Camera

{Aerial Image)

Actuation (A) Phase |

m Global Visualization on
5DWM

-

v . m—
= F

D WORLD MAP
Category: Ocean Environment |
F—
—— ] " ==
i. g * L " —
[+ L4

SPA system for Global Coral Knowledge Sharing with Multispectral Imaging and

Semantic Computing: Sensing, Processing and Analytical Actuation Functions (SPA) on

Multispectral Underwater Environment-lmages in 5D World Map

14
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The concept of 5D World Map

Multimedia Data
With time and space

Chronologically-ordered
World Map Set ’ : information
(5D World Map) I ' o
] Related to
)., History/Society/Culture

mappmg’”ﬁ =

Domain A

Image data
Time series Analysis ——
e ; Color Space 1

B _ for Image data
: - Multidimentional pomain® . poman®
Semantic/Feature ocumentdata - fmage data
Spaces

Basic Idea

« It is important to evaluate and visualize numerous kinds of
historical/cultural documents in appropriate ways according to users

requirements (user's viewpoints) as “contexts”.

Spatial Continuity

Temporal
Synchronicity

Multiple Viewpoints

(Politics, Cultures, Economics ...)

Orders on Textbooks

15
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Search by Image:

Select one or more categories (e.g. “wild fire”,

(13 99 ¢¢ 29

5D_WorldMap_HD.

« C [ 133.27.180.202

5D WORLD MAP

Hello ADMIN! (Admin)

ases fror
[kiki

Multimedia Type

>

Select one or more target database made by each user,
and target multimedia type (image, text, audio,
video...) of target data.

[=lE -
5D_WorldMap_HD -

(5 C [} 133.27.180.202

5D WORLD MAP

Hello ADMIN! (Admin)

Search

Sos
¥ D
Toma

s st 8260 vt K oo i v Ziclponeste | |

Time:

16
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5D PicMap system for environment analysis

Combination

With
East

G5 prod= China Sea
photos/e/8/7/0/d/e870d12¢9b
5920¢57cc419¢cf50c939¢.jpg?
Stmp=1274451356

al £

2 Taiwan
7

Without

2 ing Kong
s . Philippine-
b7 g s Sea [
\Thailand South: &
{ = China Sea
Vietnam
Cambodia | nes

@nlu Sea

Keywords: indonesia

Search

~-W operation—- 4]

~-W/O operation-- [ & =
B 3 Lo © Tmerdese
- singapore = "

~-W&W/O operation-- | #]

\% Tenor Sea
Map data ©2011 MapIT, SK 1

[_vap [ Satsiiie | Hybria ]

If an analyzer selects one image in the result of top 40
ranking, the system shows the location information of
the image on the world map.

SD_WoridMap_HD.

= C [ 133.27.180.202

5D WORLD MAP

Hello ADMIN! (Admin)

Results e

Turkmenistan # Tajikistan
Categories ¢

W — e
7 |%| | serbaijan =

Afghanistan

Multimedia Type

17
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The analyzer observes the temporal information of the
images on the same location, and analysis of the time-
series change.

5D_WorldMap_HD

(=l

« C [1133.27.180.202

= 5D WORLD MAP

Fesuts

Image Data

18
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The Vector-Control Strategy Interoperability in Dengue Fever:
Case Study Surabaya, Kuala Lumpur, Bangkok

Wahjoe Tjatur Sesulihatien®?, Shiori Sasaki?, Yasushi Kiyokit, Azis Safie3,
Subagyo Yotopranoto®, Petchporn Chawakitchareon 35, Virach
Sornlertlamvanich®
Result and Discussion:

Risk map indicate Index of vulnerability

]
B

BoCam

Proposed Map Real Map Existing Map

Proposed map : accuracy 83.7%

LlellieER Empowering  Spatial-transmission of vector-borne
the people Impulse-event analysis
to prevent Social-ecological Awareness

Existing Map
«
Thailand
Bangok
4 .
) Y Place Governance Implementation (in Research

dengue Spatio-temporal dengue-event history
Weather prediction
Event-based monitoring
[\ EIEWSE Vector- Community-Wealth based forecasting
borne Spatial Vector-borne Dimension
surveillanc Community-based surveillance
; Urban risk factor
¢ Indonesia ¢ Vector-breeding site classification
o WENERRES Case-based  Community-based assessment
O Risk Event-history risk prediction

assessment Demographic transition Analysis
Environmental-fluctuation pattern
Case-sustainable factor

19
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Surabaya

Bussiness
Avea

Rainfall

Population
Deensity

Temperature

Solid Waste

Primary
Scool

House Index

Secondary
school

High school

University

Apartment

Ruko

Humidity

Industrial
area

RESOURCES

Attribute

Cemeter

Residential

Population
Density

Rainfall

Temperature

Commerce
Area

Bussiness
Area

Primary Scool

Solid Waste

Kuala Lumpur

Mall

Garden

Apartment

Sccondary
school

High school

University

Bangkok

Adttribute

Residential

Bussiness
Area

Population
Density

Temperature

Mall

Rainfall

Solid Waste

Primary
Scool

House Index

High school

Youth
Facility

River

Traditional
market

Supermarket

ch

Hello ADMINI (Admin)

Search Overview Upload Data  Crawler

5D WORLD MAP

My Data | Sensor Tracking | Data Analysis

Logout

Categories

Multimedia type

From: 2014-08-0100.00

To:  2015-01-23 0808 AFRICA
View Data Mapping ely
Time lapse A
Pause [ ]

Overlay KMLIKMZ file(s)

Aretic
Oceosn

\ ¥t
Indian:
coan

Arctic
Ocean

South
Pacitic

=>VIDEO
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@ESCAP _
5D-World Map for Global Knowledge-Sharing-Platform
Creation,
|mn|oman1‘inn CNrRe 11 and 11
Co-benefits of achieving targets for Sustainable SOLE:

100% 10%

Development Goal 14: Life Below Water

1 2 i,{z’!.” 6 S,

Ifmee 4EL BEn = e

> M &

. ‘
Ocean 2
Acidification W -

Overfishing

S!-:aﬂllsland )
= @ @ -
D e o . o

H B8 http://www.nereusprogram.org/sdg-report/

“Knowledge Platform” Demo for “SDG 14” in “5D
World Map System: (a) Example of image data
collection in Pacific Ocean and the Indian Ocean

Hello jimmikojin! Logout
Search  Overview = Upload Data = Crawler My Data | Sensor Tracking = Data Analysis
SDG14 O] Histogram
Categories
i -]
EUROPE

User Databases
15022174

Multimedia Type
nage

Search

Overlay Geo Data

cccccc

21
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Map System: (b) Example of “Floating Plastics” image
data collection in Pacific Ocean and the Indian Ocean

“Knowledge Platform” Demo for “SDG 14” in 5D World

Search Overview Upload Data = Crawler My Data | Sensor Tracking | Data Analysis

Plastics
Shanghai
Categories

®m Histogram
New
Delhi
A ong

INDIA MYANMAR
Mumbai
, , £0% ,

’ ,nqapore

, B ur’m,: A | e 2
, Unnamed Road, Cambridge Gulf WA
6743, Australia
' The Great Pacific Garbage patch
containing millions of pounds of mostly
plastic, is the largest landfill in the world,

Pacific
Ocean

User Databases

Multimedia Type

Indian and it floats in the middle of the
Ocean Ayl 0cean.SDG14, Ocean Health, Clean Seas,
Search s Floating Plastics

{"biodiversity loss","ocean

Overlay Geo Data poliution”,"water pollution”}
2017-09-09 15:35:00

| http://www.connect-green.com/wp-
content/uploads/2010/07/trash-on-the-

Unnamed Road, Cambridge Guif WA 6733

beach-by.jpg
v ACK|
Esri, HERE, Garmin, NGA, USGS - \=2=1
Time Change Ere Time: Next
Explore

Semantic computing in 5D World Map System

for Ocean-Environment Analysis: Coral Reefs Analysis (2/3)

€ C|0®133
W Bookmarks M 2%

5D WORLD MAP

Hello ADMINI (Admin) Logout
Seaich'| Overview | Upload Data | Crawler | MyData | SensorTracking Data Analysis ~ Visualize (old)

= - Hm«im
" l %
esults

Categories Negros South Road, Dauin, 6217 Negré@s X
Oriental, Philippines
water poliution
RICA

User Databases 9
admin

Multimedia Type
image

ERE. Gammin, NGA, USGS [heae] fl
Search

Overlay Geo Data

Users able to retrieve the coral reefs condition data by using color-based multispectral
analysis on 5D World Map System

* |8 i
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Global Environmental Analysis and Visualization of
“Coral” 1n “5D World Map System

5D WORLD MAP

Hello ADRAN! (Admin)
Sosrch  Oosea Uisioend Dt 2avr Wy Outa

Categorien

Multirmedia Type

WG AREE 2o e

PG MECEE NS,

T # 5 BEE

T T T
3

Inputimage = purple coral, Categories = coastal waste, SDG14, ocean pollution

5D World Map System : SUSTAINAELE
as a SDGs Knowledge Sharing Platform G<:ALS

Global Environmental Analysis of “SDG 14” : (e)Example of Ocean
Acidification (water-quality values: pH, DO, TDS, etc.) in the world

Search | Ovewview | Upload Data | Crawler | My Data | Sensor Tracking |ID&ta/AaIySIS

User Databases

Multimedia type

From: 2016-01-0100:00
To:  2017-02-1520:16

View Data Mapping

| < | 2016/1/10:00:00

Unit by Year

Single Parameter World
Ranking

23
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5D World Map System : DU ENAELE
as a SDGs Knowledge Sharing Platform &:ALS

Global Environmental Analysis of “SDG 14” : (f) Zooming-up example of
water-quality analysis in Chao Phraya River basin in Bangkok

Categories

water pollution

User Databases

Multimedia type

From: 2015.03-15 00:00
To:  2015.03-16 2359

View Data Mapping

Overiay KMUKMZ file(s)

Real-time Drone Image Mapping (Tracking)

+ Multi-parameter Sensor Data Mapping

5D WORLD MAP
Hello ADMIN! (Admin)

Logout
Search | Overview  Upload Data | Crawler My Data | Sen

sor Tracking || Dta Analysis
Categories

User Databases

Multimedia type

Common for
Drone, CSV
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Summary of 5D-World Map System

* A new environmental-semantic computing system for Ocean
Environment-analysis with  “5-Dimensional World Map.”

« The main feature of our system
* Realize semantic-computing in the environmental-semantic spaces for
Ocean-water-quality analysis with image databases.
» The concept of our system
+ Based on “environmental-semantic spaces” for realizing global environmental
analysis.
» Semantic associative search is realized in the multiple dimensional orthogonal semantic
space with semantic projection functions.

» Semantic Computing applied to water-quality data resources. We have applied this system
to Si-chang and Hawaii-water quality data resources as actual experiments in Pacific Ocean.

This system creates
» Aremote, interactive and real-time environment-analysis and visualization.

» An Ocean research exchanging platform in world-wide area.
* An Environmental Multimedia Computing system and the 5D World Map System, as an
international knowledge sharing platform with Spatio-temporal and semantic analysers.”

Project plan by Keio University - 5D Team

Intelligent Sensing with Al (Photos)
-Phase 1

EET L ELL L 2 et o e i e ]

e hEwEw "LLEILEELEE

S v T s B s 1 L1

“With Plastic-garbage” | “Without Plastic-garbage” |
\ Learning Proces%

Backward Process

’ New photo (Query) |
taken by Mobile/Action
Camera/Drone
with Exif (GPS, Timestamp)

/ N/dge (Polluted or Not-Polluted?)
Yes NOQ

l Automatic Posting/Mapping

# S

(c) MDBL, Keio Univ.
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Keio University

Project plan by Keio University - 5D Team

Connection Implementation inside 5D Server

JAVA program
A
“With Plastic-garbage” | “Without Plastic-garbage” . @
Input:
‘/Backward Process |mage, image ID

¢Leammg Process | (Pyautomatic mail)

Yes(l) No (0) ¢ s -
Judge (Polluted or Not Polluted?) ‘ New photo (Query) \
Output: taken by Mobile/Action
l Camera/Drone
Image, image ID, tag (0,1) with Exif (GPS, Timestamp)
PostgreSQL )
media category route
DB
‘ Automatic Posting/Mapping
oE, o Fw S
PHP interface L

— g (c) MDBL, Keio Univ.

Keio University

Project plan by Keio University - 5D Team
Output Image of Surabaya Case (Photos + Data)

| ‘\.\
\

Overlaid
Automatically- e .
" 3 \ Sensing Data
detected Photos %.,% VAR s S . .
vl \ k with Al
of Plastic- >
P L4
garbage [&"f—u,;,\,_?\_ﬁ e.g. Number of
/ L IR 2/ X
* T household along the
/18 (e rivers and canals
4;““‘,7/ 2 °
b
/ L 4
e
Sy, ."'!“-ﬂ,,
i s |
Q" t
N
e
17 -alad o
g Y | Esri, HERE, Garmin, NGA, USGS 2S5 1
™~ = 14 Esri, HERE, Garmin, NGA, USGS . =(e) MDBL, Kelo Univ.
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Future Direction of PGC Control Center
on SPA-based 5DWMS in MU-DS AAlI
wuth Thammasat Unuversuty

; PGC Control Center __ = K + Image Data Cyber
| Foszos|(@itr2a . . * DevicelD

' P S =~ s i ST .

' 0] S= e ! ~~.. * Geolocation
. ___IZZa_t_a““ oy 4 ' “~.: Timestamp
' — s ..., Actuation N

i . J ' ‘Messa e N

' Actuatign - i * “a Y

i . Z i

+ Data Sensorium Message 5D World Map System

] < 1

\_ (Dr.lwata & Dr. Enzaki) _-*

, (Dr Kiyoki & Dr. Sasakl) N 2 .l
Dy S CTEREIV 2 INRURREIRN SRR S e -"- Cyber-Physical
Ay % = - yber-Physica

- {ven{lD il Actuatlon Horizon Line
pl z‘éve”?pr g : Message R A‘(stuatlon : Q
2" * .7 Amountof 0 * ,/ Amountof PG 1 iR .
‘ ," Geolocation  ,* " Player ID /! Me“?ge — ~d
. J 2

Garbage N .
@ - imege ", GC Robot Arm Drone
. (Dr Virach & Dr. Thatsape:

y - /
Timestamp Fa Geolocation #°

Timestamp /

Garbage

&

‘_ 5 v Garbage
GC Kick Skater **. —y T
(Dr. Hayashi & Dr, KlyokQ_ _____ Drstion

Smart G-Box
(Dr. Nakamura)

/|
Mobile VR Local Director
(Dr. FUkUha@ﬂMDBL Keio Univ and AAIl

I ial A

Direction

Tokyo-Cyber Station Project:

2015-now
Visual Data Mining
400 stations

(6.7million passengers/day: 3.7GB)
3,815,706 paths(1.2GB)

JR-East(Japan-Railway East) Joint Project
Railway-Cyber-Space Creation by
Active Multi-Database System

Visual Railway Space Map
Dynamic Railway Visual Data Mining System

Dynamic Railway Space Analyzer

Metalevel Data Mlmng System For Lngst r% Analg

II Ip 1I IIUI IIIdLIUII
Selection &
Integration.Systsm

Trip Scheduling
Analyzer

Information
Selection
Syster

Multi database system

Active Multi Database System

(Mobil Phone
Tickets, IC Card

54
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Visual Visualizing passenger flow  Visualizing the number of passengers
Railway F}"-tw -l
Space Map F

T g

Step-4: Plotting
passenger flow
dynamically according
to the context

The system detects the situational
and environmental changes of railway
environment by mapping the
databases and the sensor data

T A streams into the cyber-railway-map
Step-3: Analyzing Trip Scheduling Analyzer & Trip Information Integration System
(PR flow Station Target Correlation

T 5837 ~

1488|

. 4452
Step-2: Trip 3‘@{ 1
Scheduling & Trip
Information . Spatio-Temporal Data Integration in the Meta-level System

i i SELECT origin, dest, SUM(: ) AS FROM ( SELECT origin, dest, SUM(t6) AS

Integration/Analysis FROtada WHERE g o ol (o = SV SR A o 2

/]\ 52 #1%' OR ticket="PBE#I%' OR ticket ='SuicaZE#I%') AND .......

Step-1: Spatio-
Temporal Data
Integration

55

400 Stations:

STATIONS
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Railway Big Database

(1)400 Stations (destinations)
(2)2008/10/15 ~2008/10/27 12 days
(83)6,008,310 data items

(4)348,019 data items/day

System Size:
(1)PostgreSQL - 26.00M tuples

Path-selections
(1)total paths: 197,590,976

(2)400 X 400: path selection, 1 minute during 4:00am ~ 25:00

(3) 3,844 trains
(4) Average number of change: 3 times

Railway-Cyber-Space Visualization

(2] REB#F EEELAT FAWAE [SEAESET — 9 CEOV LBfETS A7 LOWR] = | ) )
JR Y R REA - EEREAS BAKE (BEHARLT — /OB OV ENERY AT LOWE |

TicketEX% | &:8% [FEERAE| ST Suss(Ah—F
Time[t6[t7[1B]10]110 17 12 13 114 £15 16 117 118 119 120 121 122 123 124 sum
Station:

~ [Date: 2008-10-15 -

Analze | © Origih > Dest Gorrelation ) Dest > Origin Garrelatian —

| e |
— BRI
) #REEGUI
) | . |
— NJJLE
<y

AVRTLTIE,
AR T AL E%
ETIVET4ITER
WEETVITA4T
A, Ak
MR T —HEB
(=357

‘ BoT—I )L
R

HELEbh e

Station Tarzet Garrelation <"
i e BEETIS
RS [EEES 4468
RiTE L3 4462
s ey 3682 ~
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Railway-Cyber-Space Visualization

Passenger-flow (arrival- statlons) departed From Shinjyuku Station(6~9am)

(i) ANE* BURREY AERE FADRR il

(JR BN A mES - BERRAY AAFAE RAIERAT 51 B A7 LRI |
T “”m e | 8 Oren-> Do Gamlation © Do
bl r‘m@jn;mnsw ot

TineERTIE 00 111 12 03 14 15 116 07 19 19 10 W A 2 W 2

st - D 2006-10-15

59

Railway-Information-Space Visualization

Passenger-flow (departure-stations) Arrived at Shinjyuku (6~9am)

(i ANEX BURR~Y AxERE (BRNSEAT 5BV SMNER2 T ADRR

60

Ll 1 convertes sa:
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Visualization-1

v
-----------

R R LR

£N

8 || 88 - F5UE —— 60°
@'mn‘uai&s 07 i, 1

Grouping for stations Ex: changing trains at Minami-Urawa sation

Digital Signage-1: Visualization in Stations

S3saviva Innn I

Digital Signage
Automatic Provision
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Digital Signage in Express Train for Tourism

63

RRBREXPLORER

64

Tokyo-Cyber-Station [JEECEE

BRI v oiLArhs

® Wil @i OmA

a5: (ARG 41 FI AE QBIFERE : REEA LR . Bral ik, Mk &: AL WS @A . kAT oa: BRTRRBLTL ). BiETE
HE 1T &R 1 (Dynamic / Situation / Personal) 21— (Dynamic/ Intention / Personal)¥a—J =3 i
(BiEA T zRM, )
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FrR
O®Ra OHK ORiT O
T 356
O10tF @20fF O£+

X hOARUS > HOA . efidlst 280m *
FOA—TH U5+12 ... SiLot 150m

AR KR ... LA 60m & &

ERE .. Bl 180m * ok

J5> )L—=a .. eSALS 180m & %
[CLBSHA $RE . AL 220m
XA - J0O . LA 150m &
OE—>9> . S6lst 130m &
IIFH/ YA . Lot 150m k&
HERAT—>32RF)L .. LSt 130m

STEP 5: Symbolic Filtering for Visualization

* This symbolic filter extracts only results that can be reasonably proposed from the results of
the semantic distance calculation.

* Business hours of facilities, sightseeing spots and weather information are interpreted on the
filtering.

* An recommended(promising) navigation route is shown on a map.

178
Lb\%\l?h 077 147 ® ®

~
Self-Driving Mobility el Q studio BOWsPf
) - T
m -~ & *
P ;
Walking Bicycle Automobile T g

Ride Type Mobility (= No stopover)

B
NN ¢ NN NAA o&lﬁ ;‘H’F
o =4

Bus Train Cab

ane yugl /
% ﬁailway Envw’ronm@

66/16
Reserved.
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Summary of 5D-World Map System

* A new environmental-semantic computing system for Ocean
Environment-analysis with  “5-Dimensional World Map.”

The main feature of our system
* Realize semantic-computing in the environmental-semantic spaces for Ocean-water-
quality analysis with image databases.

» The concept of our system
+ Based on “environmental-semantic spaces” for realizing global environmental analysis.
+ Semantic associative search is realized in the multiple dimensional orthogonal semantic
space with semantic projection functions.
» Semantic Computing applied to water-quality data resources. We have applied this system
to Si-chang and Hawaii-water quality data resources as actual experiments in Pacific Ocean.

This system creates
» Aremote, interactive and real-time environment-analysis and visualization.
» An Ocean research exchanging platform in world-wide area.

* An Environmental Multimedia Computing system and the 5D World Map System, as an
international knowledge sharing platform with Spatio-temporal and semantic analysers.”

D PIE GOALS
125 M 5 2 =

Keio University

QEAAIL

https://ejcsummerschool2021.wordpress.com/

Al Academic & Enterprise Modeling
Al Consortium and 5D World Map System
Summer School

- Global Knowledge-Sharing, Integration, Analysis and Visualization
Towards Global Artificial Intelligence-

KEIO University, Kiel University, Tampere University, University of Maribor, University of Hamburg,
Politeknik Elektronika Negeli Surabaya (PENS), Thammasat University, RUN, Chulalongkorn
University, Musashino University, United Nations ESCAP

with International Conferences: EJC & KCIC-IES

2021.09.09 Updated
(Original: 2020.03.06)
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Realization of Capacity Building with 5D

’ 5D system development Lq— by Keio University

Outputs: a
1) Long-term Warning (Map): 0.
® Indication of risk hotspots and related risk visualization

2) Short-term Warning (Push):

® Alert on risk hotspots for local governments and residents

B®4 gL
+— by Al&5D+ ESCAP’ ‘e

CaDaCitV bu”dlnq WOI’kShODS fOr pO“Cy makers (+ Output image: eg. Earthquake and Landslides
experts & students) to incorporate risk analysis in policy
formulation, particularly for infrastructure investment

Target Countries:

* South Asia

£

Nepal, Bangladesh, Maldives, ...
* South-east Asia
Cambodia, Myanmar, Laos, Thailand, /ndonesi%gf;‘igp%}npslsas,[ers'

arthquake, Flood, Landslide, Typhoon/Cyclone/Storm,
* Central Asia Tsunami, Meteorological disaster, Epidemic desease...

Project Overview

“S-Dimensional World Map System”
For Global Knowledge-Sharing, Integration,
Analysis and Visualization

Towards Global Artificial Intelligence Yasushi Kiyoki

* Humankind, the dominant species on Earth, faces the most essential and indispensable mission; we must endeavor on a
global scale to perpetually restore and improve our natural and social environments. One of the essential computations
in Al is context-dependent semantic-computing to analyze the changes of various situations in a context dependent way
with a large amount of information & knowledge resources.

« Itisalso significantto memorize those situations and compute social and environment change in various aspects and
contexts, in order to discover what are happening in our planet. We have proposed a multi-dimensional computing
model, the Mathematical Model of Meaning (MMM) in 1994. As a global knowledge processing system based on MMM,
we have realized “5-Dimensional World Map System” for integrating and analyzing environmental and social phenomena
in ocean and land. We introduce the concept of “SPA (Sensing, Processing and Analytical Actuation Functions)” for
realizing a global knowledge processing system, to apply it to 5-Dimensional World Map System. This concept is effective
and advantageous to design knowledge processing and environmental systems with Physical-Cyber integration to detect
environmental and social phenomena as real data resources in a physical-space (real space), map them to cyber-space
to make analytical and semantic computing, and actuate the analytically computed results to the real space with
visualization for expressing environmental and social phenomena, causalities and influences. Currently, the 5D World
Map System is globally utilized as a Global Environmental Semantic Computing System, in SDGs 9, 11 and 14, United-
Nations-ESCAP: (https://sdghelpdesk.unescap.org/toolboxes)
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15t AI-5D Workshop in Tokyo, Keio University
(Online) : Feb 27, 2021

https://ysato07247.wixsite.com/profkiyokilecture21

sssssssssssssss

INTERNATIONAL SYMPU
MULTI-DIMENSIONAL SEMA
COMPUTING FOR NATURE AND
HUMAN SOCIETIES
(MDSC2021)

aeaueea

15t AlI-5D Summer School in EJC2021,
Hamburg, Germany (Online), Sep. 6, 2021

httos://eic2021.entavis.com/

b ,M ~
-~ “' /
2 el

THE 31ST INTERNATIONAL CONFERENCE ON INFORMATION MODELLING AND KNOWLEDGE BASES

EJC 2021 HAMBURG, GERMANY

JUNE 7-11, 2021
Motivation
Home
Call for papers

Author's
Instructions
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15t Al-5D Summer School in EJC2021,
Hamburg, Germany (Onlme) Sep 6, 2021

https://ejcsummerschool2021.wordpress.com/

£1C.2021/Summer School

Program
Organizers:

0
_

THE 15T Al CONSORTIUM &
SUMMER SCHOOL SCHEDULE 2021

2021 Summer School
1st Workshop Schedule

279 Al-5D Workshop in IES-KCIC2021 in
Surabaya, Indonesia: Sep. 29, 2021

[ee—— »
e the cocument 8 0 i 1 mew 48 50F Express Torapross

https://ies.pens.ac.id/

INTERNATIONAL

Organizer:
Dr. Ali Ridho Barakbah

Speakers
$ SRS y
Es20m PO h u
;.:;':m - X Systems for Better Human lives” "(
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Designing Summer School in PENS

» Date/Period of Summer School in PENS
* Talk on Al & 5D research topics

* What kind of Al lecture material/topic and practice
can be provided from lecturers/speakers of this WS.
* 5 speakers from Japan, Thailand, Europe
* 5 speakers from PENS

34 Al-5D Workshop in 3 AAll Training &
Symposium in Thammasat University,
Thailand, Nov. 17-18, 2021

Cf.
j IT 3.«““-. wesseon
2018.11.23-27 B Avec 2 ST & iﬁ: MR

15t AAIl Workshop
(Training +Symposium)

AMEICC Endowed Course for Thammasat University

Organizer:
Prof. Virach
Sornlertlamvanich
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Proposed Schedule

15t Al-5D Workshop in Tokyo, Keio Universit

(Online) - Feb 27. 2021 https://ysato07247.wixsite.com/profkiyokilecture21

1st AlI-5D Summer School in EJC2021, Hamburg, Germany, Sep. 6-
10. 2021 https://ejc2021.entavis.com/
! https://ejcsummerschool2021.wordpress.com/

2nd Workshop in IES-KCIC2021 in Surabaya, Indonesia: Sep. 29-30,
2021

3rd \Workshop in the 3 AAII Training Workshdp &4 SR8%im at
Thammasat University, Thailand, Nov. 17-18, 2021

4t Workshop in Musashino University, Japan, Spring 2022.

5% or 6" AlI-5D Summer School in EJC2022, Hamburg, Germany
June, 2022

Any opportunity at ESCAP-related events.

4t A1-5D Workshop and/or 2" Summer School
in Musashino University, Japan, Spring 2022

Musashino University,
Ariake Campus, Tokyo
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2nd or 3rd Al-5D Summer School in EJC2022,
Hamburg, Germany

June, 2022

(Accepted by EJC Organizers)
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