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Al Initiatives in Japan

e Strategic Planning Committee of Al under Cabinet

— Committee of Research Coordination
e AIP Centre under MEXT --- Basic Research at Riken

e AIRC under METI --- Translational Research at AIST
* CiNet, NICT under MIA --- Communication/Brain Science

— Committee of Industrial and Social Deployment of Al



Al Embedded in the Real World

Al which cooperates with Human
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Artificial Intelligence Research Center
(Director: Jun-ichi Tsujii)

NIRC

4 Adviser: Hitoshi Matsubara (Future University Hakodata)

| Supervisery Inncvaltion Coerdinator: Ryouichi Sugimura

| I Supervisory Innovation Coordinater: Ryugo Nishii
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| Deputy Directory: HidekiAsoh |

Deputy Directory: Teruyuki Miyamoto
(Chief Administrative Officer)

| Principal Research Manager: Harton Paul

” Prime Senior Researcher. Yoichi Motomura

I | Prime Senior Researcher: Yoshifumi Nishida

—{ Principal Research Manager: Itsuki Noda |

Knowledge and Information Research Team
Team Leader: Toru Nakata

Service Intelligence Research Team
== Team Leader. Takuichi Nishimura

Probabilistic Modeling Research Team
Team Leader: Yoich Motomura

Computational Social Intelligence Research Team
Team Leader: Itsuki Noda

Brain-like Artificial Intelligence Research Team
Team Leader: Hidamoto Nakada

Living Intelligence Research Team
] Team Leader: YoshifumiNishida

Artificial Intelligence Applications Research Team
Team Leader:- Masahiro Murakawa

Geoinformation Science Research Team
Team Leader: Ryousuke Nakamura

Artificial Intelligence Cloud Research Team
Team Leader: Hirotaka Ogawa

Computational Omics Research Team
Team Leader: Toutai Mituyama

Machine Learning Research Team
Team Leacder: Jun Sese

Intelligent Biocinformatics Research Team
Team Lesader: Kentaro Tomii




Outline

Al Platforms
— Background and the Rationale
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— Self-navigation and Self-driving
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— Processing of a large collection of Images
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Al Platforms

* Close interaction between research and deployment

— Speed of Deployment: If we have an idea that actually works, within a month
it can be in front of 1.5 billion people (by LeCan, Facebook)

* Alfor Al = Al for Smart Society, Sciences, and Manufacturing
— Partnerships between research institutes and institutes using the technology

 Technology and Data as Commodities
— Al Platforms
— Tension between Commons and their Monetarization
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State of Affairs
Al Research/Deployment

Giant IT Companies (G,M,FA)

* GiantIT Companies in the US

— Data, Seeds and Needs in Single Organizations
* Data -- Data gathered by them
» Seeds -- Researchers/Engineers and Computational Resources
* Needs --Clear Business Models

e Japan, Europe and Academia

— Fragmentation of Data owners, Researchers/Engineers,
Smaller computational resources, lack of business models 0 0




Al Platforms

* Alfor Al = Al for Smart Society, Sciences, and Manufacturing
— Partnerships between research institutes and institutes using the technology
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State of Affairs
Al Research/Deployment

Giant IT Companies (G,M,FA)

Giant IT Companies in the US

— Data, Seeds and Needs in Single Organizations
* Data -- Data gathered by them
» Seeds -- Researchers/Engineers and Computational Resources
* Needs --Clear Business Models

— Closed eco-system

— Transition from internal big data to scattered and/or more
specialized data

— M&A of Start-ups, Lock-in of users in their eco-systems
Japan, Europe and Academia
— Fragmentation of Data owners, Researchers/Engineers,

Smaller computational resources, lack of business models 0 0
— Open Alliance of stakeholders (] 0 L
— Cooperation with Start-ups and industries l l l
@0 — —
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Al Platforms

 Technology and Data as Commodities
— Al Platforms
— Tension between Commons and their Monetarization
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~“factive Cycles among Research and Deployment of Al

Deployment of Al in real businesses and society
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Al Embedded in the Real World

Al which cooperates with Human



Basic Components and Technologies in Al

Recognition Modeling Planning

Al for Al
Al embedded in the real world—Partnerships 16



AlphaGo (2016)

Machine Learning and Simulation

A game of perfect information

Database of
Games in the past

Training Data




Al embedded in the real world

Simulation and Machine Learning

Rguarbiad by &feouiniformation

Diverse databases

Datalpgse of
B Ganpgaithe past

i

Incomplete and Partial
Simulation



Outline

 Examples of Research at AIRC
— Self-navigation and Self-driving
— Al for Big Sciences (Robot Scientist)
— Processing of a large collection of Images
— Al for Human Life (Elderly care, Medical care, Retailing, ..)



Recognition, Model of the World, and Action

Self-Driving in the Real World
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Reinforcement Learning by Simulation
(PFN, Toyota)




Ogatsuma and Ichise Objective:S.eIf-Dlziving V\.Iith conte._-xt
understanding, Risk avoidance with
KIT, NI, Waseda

prediction
/ »”@:;g
Strength and Weakness ‘*‘%’% Method : Hybrid system of data-driven

Data-Driven Al .
Brain-inspired Computation, Al and knowledge-drlven Al
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Intelligent agent which cohabits and cooperates with human

H uman M Odel (faces, bodies, movements, location)
MOdel Of Movements (map, paths, changes)
\ MOdeI Of EnViron ment (shapes, locations, changes
)

A

PIanning \
.Reco&mtlon@ Control -

Environment
Context
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Path-Planning based on dynamic maps of human movements

B Self-Location + Environment Sensing >Semantic Map

* Acquisition of Plausible paths through observation of Human movements
— Conventional Methods -- Path-planning based on maps of shapes of rooms and
empty spaces
— Avoiding other booths, selection of plausible paths used by human



Self-Navigating Robot (Elderly Care) and Self-Driving

Information
Gathering while
oving

Models of | n 3D Maps B
.knowledge O ol M EsEkE
Human & .\;:_;-Nav'\gat'\on by Knowlede A s = BT
Movements
for Robots:
+ GEMANTIC Map
Plannir

Robust Robotics
Flexible Adaptation to
Environment

78
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* Construction of Dynamic 3D Maps Reasons ¢ o
*Real-time sensing of the self-posture and self-location €haviora| Changeg

*Map of human positions and Path-planning Response
= Classification and Recognition by Nested iGMM

Decision
model ?

Physical
factors



Al for Big Sciences

Robot Scientist in Biology
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Big Mechanism: Reading-Assembly-
Explanation

Reading Assembly
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Open Science-The Need for Text Mining

Types of documents MEDLINE

* Full papers e 2005: ~14M

* Abstracts e 2009: ~18M
e« 2013:~22M

* Reports, discharge summaries
e EMR

* Textbooks, monographs

* 2015:~26M

* Grey content, online Overwhelming information in textual,
) ) unstructured format
discussion forums

S.Ananiadou (U.Manchester)



S.Ananiadou (U.Manchester)

Eve nt E http://www.nactem.ac.uk/EventMine/

Finding events ( trigger mentions , event types , and typed arguments
including locations ) involving genes or gene products

.. Inthis study we hypothesized that thé phosphorylation of(TRAF2|inhibits

binding to the CD40 ¢/GBIRSIEABHIAINED
Negative regulation )

inhibits

- Bindin T
Phospholylation phosphorylation binding

topl '
TRAF2 TRAF2 CD40




Finding Evidence -EuropePubMed Central

* Currently: runson 2,550, 328 full texts
82,198,474 facts in 38,411,661 sentences
* Full parsing used a version of Enju (Mogura)

* Parsing pipeline run on 60 machines at EBI ~30
days

http://labs.europepmc.org/evf

S.Ananiadou (U.Manchester)



Understanding of Satellite Images

Geology and Environment Science

National Institute of /-\ @’
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Archives of Satellite Images

* ASTER@AIST~ 1PB
— Images of all regions in the world from 1999

e Landsat-8@Amazon S3 ~ 500 TB

— Images fro 201320134F
— Open data

ASTER on NASA’ TERRA OLl on Landsat-8



Mapping from Images to Maps

Daily update

(Imagery) Source of (Map)

training data
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Images by Landsat 8

http://landbrowser.geogrid.org/landbrowser/index.html
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Satellite: LANDSATS

ID: LC81120362014250KUJ00
Path: 112 Row: 036 Num: 46
Cloud: 9 98

nrﬂm%wm 47152

\
Opacity: 100

U 1iRs @ Legend @ L8Mosaic @ Today

Option =

ey

Cloud: 10

Date. 2000/5 - 2014/12

#h[E5 — % ©2014 Gooale, ZENRIN E{t @2014 Cnes/Spot Imaoe DigitalGlobe, Landsat ! 500 m b—nonw811 *Ijmiﬂ,m

By sliding the bar, we can jump to the past



Comparison of the image with the past image of the same region
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Mega solar detection by DNN
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Outline

 Computational Infrastructures



P Computation Infrastructures

4ddvanced Industrial Science
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AIST
e i’
NED o
(_ O Partners Abroad Domestic Ca “sooamazon

With owners of data and research
partners abroad

JGNYX ' - SINET5

* " webservices
Stable and secure linkages Partners [—//]
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EARCH DATA ALLIANCE

mercial Clouds

Linkages with commercial cloud
services through VPN and Direct
Connect

Research
Data Alliance

ALF

High-Speed Data Transmission (100Gbps) and TV conference facilities through dark fibres
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Al Research Clusters =

GPGPU Server x 8
« 2 Sockets, 28 Cores
« 512GB Memory
 GPGPU accelerator x 4
« 3,072 CUDA Cores
« 12GB GDDR5 Memory
« 7TFlops(Single Precision)

10GB Ethernet Switch

Large Scale Memory Server

« 16 Sockets, 256 Core

«  Symmetric Multiprocessing
« 12TB Memory Space

C
NIRC
Members of the NEDO
Project use at AIRC
Highly Efficient Deep
Learning by using 32
GPU accelerators

16TB main memory for
real time processing of
large data and large
scale simulation

At service from June,
2016
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e Concerted Efforts, Beyond individual researches

* Publicvs. Private, Medical care, Elderly care, etc.

* Integration of Computation-Intensiveand Data-
ntensive Architectures

* Ownership of Data, Software, and Learned ML models
* |Incentives for providing data and software

43



