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I am Hirotaka Hara of Fujitsu Laboratories. In light
of what Hidenori Furuta has told you about the
Fujitsu Group’s R&D strategy, I will talk about the
initiatives of Fujitsu Laboratories.
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We are focused on three points: Make Trust, Lead
Digital, and Act Global, and I will talk about each of
these, in turn.




Achieving Digital Trust FUJITSU

Make. |TUSE

Developing and providing
cutting-edge technologiés for
ensufing “Trust™ in'the digital era

The first is making trust. We believe that trust is
essential in achieving a digital transformation. In
the case of ICT, what was important was reliability:
executing transactions quickly and accurately. Of
course that is important, but in the digital era what
is needed in a broader sense is trust.



Achieving Digital Trust FUJITSU

Fujitsu Laboratories ensures “Trust” by technologies for solving various
customer issues in the digital era
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In this diagram, inside the circle is cyberspace, and
outside of it is the real world. Inside cyberspace are
factors that comprise trust ensured by technologies,
including cyber security and privacy, of course, but
also such factors as explainable artificial
intelligence. In the physical space of the real world,
as well, ensuring compliance and data protection,
such as following the EU’s General Data Protection
Regulation, is what leads to trust.



Cyberspace * | FUJITSU
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In the digital era, all kinds of stakeholders are
actively conducting a variety of business in
cyberspace. Accordingly, it is essential to create a
cyberspace that everyone can use safely and
efficiently. I want to give two examples.



People can handle their own personal data

FUjITSU
safely and securely

Providing a platform through which people
can control their identity exchange and use

Aiming to create an

integrated service for + IDYX
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The first is managing personal data and, in
particular, one’s identity. I think we all have
difficulty in managing many types of IDs we have.
IDXY is the integrated management technology
using blockchain to enable the safe and secure use
of personal data. For example, when you change
your address, with IDYX you can do it in one step in
a way that is safe and takes your privacy into
consideration. As we announced in an October 10
press release, we are planning a field trial of IDYX
with JCB Co. Ltd.




Connecting data for urban development FUJITSU

Providing safe/secure data exchange/utilization platform using blockchain

Co-creation with

h
B Data
Mitsubishi Estate Co., Ltd. Commerce : Transportation
9 analysis . _ p
Building = S =
management :: | Human flow
= ‘
= Virtuora DX =
Marunouchi Data Consortium
Communication 9.@ Creating new value and business for urban and social development Environment
network through data utilization among participating companies (Weather, etc )
o) —] = -

ot

Iy
Energry
=

Data owened by
companies

T e e, L .
ETEE T LT ST

' R UITSU LABORATORIES LTD.

The second is the Marunouchi Data Consortium, a
collaboration with Mitsubishi Estate. This is a
platform that enables companies from different
industries to use each other’s data to create new
services and businesses in the Marunouchi area of
Tokyo. What is important here is a system for the
safe and secure exchange of data. We are providing
a data management platform using blockchain
technology called Virtuora DX. This is also one form
of trust for the digital era.



Cutting-edgetéchnologies
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In addition to IDYX and Virtuora DX, Fujitsu
Laboratories is providing Dracena and other cutting-
edge technologies for data management.



Physical space FUJITSU
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Turning now to physical space, it is increasingly
important to satisfy people with the trust they seek
in human society. Anchoring that trust are such
things as laws and contracts, but now there is also
a lot of attention being drawn to the issue of Al
ethics, which is what I would like to talk about now.
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How to address Al ethical problems FUJITSU

Collaboration with
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Fujitsu Laboratories has vigorously been working on
the issue of Al ethics. We were a founding member
of Al4People, Europe’s largest forum for Al-related
ethics, and have been a leading voice in discussions
about this issue. The “Five ethical principles for AIl”
announced by Al4People provided the framework
for the European Commission’s Al ethics guideline.
Building on this experience, in March of this year
we announced the five principles of our own Fujitsu
Group AI Commitment. While they are very simple,
they are important points to be conscious of when
designing Al systems. This is the ethical AI we want
to create.

11




How to address Al ethical problems FUJITSU

Established the “Fujitsu Group External Advisory Committee on Al Ethics”

Aiming to reflect the objective opinions and ideas'in the Fujitsu
Group Al Commitment
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As one initiative, we established the Fujitsu Group
External Advisory Committee on Al Ethics, which
recently held its first meeting, and I also attended.
We have wonderful outside experts participating in
this committee. This is an opportunity for us to
hear a range of opinions, drawing our attention to
issues that had not occurred to us, and occasionally
giving us severe feedback. We want to use these
valuable insights to develop safe and secure Al that
will benefit society.
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World's top digital technology FUJITSU

Lead. Dlglta|

Extensive technelogicalinsights Social implementation of research results

Technplogy >< Business
value chain value chain

The second point is to lead digital. Fujitsu
Laboratories wants to become the laboratory that
produces the world’s top digital technology.
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Technologies supporting DX FUJITSU
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As Hidenori Furuta explained earlier, we are
concentrating our R&D resources in seven areas of
technology that support digital transformations.
Fujitsu Laboratories plays a central role in these
areas, but today I would like to talk about two of
them: computing and Al
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Cutting-edge computing technologies FUJITSU
Achieving World's Highest Speed through
Deep Learning Aceelerationfechnology (April, 2019)

Digital Annealer

New architecture for solving combinatorial optimization problems at high speed

/2 (ontent-Aware Computing

‘\Announcing)
\ today /

World's first technology to realize both
tenfold higher speed and user-friendliness

I will talk about computing first. Fujitsu develops
leading supercomputers, such as the K computer
and the upcoming Fugaku, and takes pride in being
one of the world’s top vendors of computing
technology. Recently we developed the Digital
Annealer, a new computing technology inspired by
guantum phenomena, and we take pride in the fact
that this technology is the most advanced practical
implementation for solving complex combinatorial
optimization problems. Later I will talk about
Content-Aware Computing, an innovative
computing technology that we are announcing
today.
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PeptiDream Inc. =0

PeptiDream

Fujitsu and PeptiDream Inc. started joint research for
drug discovery. Finding new drug candidate
compounds tenfold faster than before

Narrowing down the candidate compounds from several { vy
trillion kinds of peptides with Digital Annealer '
Reducing the search time from previous 3 months to Increased/‘\
about 10 days the speed
Aiming to accelerate the speed of drug discovery

through joint research with leading pharmaceutical

companies such as Novartis International AG in

Switzerland

Receiving a high evaluation for the stable performance of Digita
> Annealer, we are promoting expansion of peptide drug discovery

market which is drawing a lot of attention recently

I will give one example of a project involving the
Digital Annealer. We issued a press release on this
in September of this year, describing the joint
research we have started with PeptiDream Inc.
PeptiDream Inc. has high expectations that, with
the Digital Annealer, drug discovery will become
tenfold faster than before. We hope to have some
good news to announce in the near future.
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Cutting-edge Al technologies FUJITSU
Al patent application ranking in Japan: 2nd

(Jul., 2019: JPO survey on patent applications for Al-related inventions)
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» High Durability Learning

Next I want to talk about cutting-edge Al
technology. We have been researching the field of
Al for over 30 years. In the Al patent application
ranking in Japan announced in July 2019 by the
Japan Patent Office, Fujitsu ranked second, and this
is one piece of evidence of our technological
capabilities. We have also been putting a lot of
effort for some time in explainable Al, in particular.
A technology called Wide Learning not only makes
predictions; it explains why it made the predictions,
and even presents action plans. We are proud of
this innovative technology that no other company
has. In the practical implementation of Al, another
important issue is the quality of Al. Today we are
announcing a technology called High Durability
Learning.
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Issues of Al qualities presented by Fujitsu FUJiTSU
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As shown on this slide, the issue of Al quality is quite
varied. Fujitsu Laboratories is working to resolve all kinds
of problems, including everything from upstream issues,
such as how to prepare the data, to issues that arise once
Al is in operation, such as performance monitoring and
relearning. For example, when monitoring performance
once an Al is operational, a problem can arise in actual
operations in which the precision of the AI model
deteriorates. Today we are announcing a new technology
that automatically resolves this problem.
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Prestigious global leading laboratory

Act. GIObaI

Collaborationwith Researdh Enhancing reséarch systems
institutes and universities andiexpafiding organizations

Open &
AP Borderless

The third point is to act global. We seek to be a leading
global laboratory.
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True globalization FUJITSU
Promoting R&D globally under the best organizational structure
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Fujitsu Laboratories already has a global
organization. In addition to Japan, we have
locations in the US, China, and Europe. We have
promoted an approach to R&D in which each
location leverages its unique capabilities for each
research topic, but given the scale of the
organization, Japan plays the leading role in
advancing research. We are thinking of
implementing a chain of command in the locations
that works best for the leaders of each research
topic. In the future, we seek to be a truly global
laboratory that advances R&D with each of the four
locations having equal status.
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Open innovation FUJITSU

Collaborating with the best partner in each technology field
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Both inside and outside Japan, Fujitsu Laboratories
IS pursuing open innovation by collaborating with
the best partners in each technology field.
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Joint research with the world’s leading
institute for mathematical science
about topological data analysis

Optimization of doses in radiotherapy for cancer Achieved the world's highest accuracy* for detecting
an irregular pulse through an electrocardiogram
Aam * WV

Exploring application fields of Digital
Annealer through 11 joint projects

& TORONTO

* 1: Verified by usingiPhysionNet's MIT-81H and P!'m;:v,; datasets

Aiming at realizing autonomously
growing Al systems, conducting joint
research on Life-long Learning

Set upa fund for Brain x Al research Joint paper was selected at the leading thernallonal forum
concerning database™*
’ * 2: SIGMOD 201
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Joint research on high-speed/high-capacity
database system using nonvolatile memory

Developed an Al facial expression

Carnegie recognition technology for detecting Developing innovative platfofm _
Mellon subtle changes in facial expression 4 technologies for robust machine learning

University
. Achieved the highest accuracy ever recorded
in the international institute's benchmark*? Received “Satomi award™ from Japanese Society of Fetal Cardiology
- * 3: FERA2017
.
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This slide shows six representative examples. With
the University of Toronto in Canada, we are working
together on the Digital Annealer, from basic
research to applied research. With inria in France,
we are doing joint research in the field of
topological data analysis. Inrai is one of the world’s
top mathematical research institutes. In addition,
we have produced a variety of research results in
collaboration with other partners, such as the
Technical University of Munich andRIKEN in Japan.
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Human resource management strateqy r
specific to our laboratories FUJITSU

— Fostering highlyskilled professionals (Setting unique incentives & Recruiting the world's top-level
researchers)
— Introducing a multi-career path for strengthening R&D capacity of company

— Human management system clarifying job description for promoting young researchers and
vitalization of organization

Highly skilled professionals
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Setting incentives for highly

skilled professionals
Remuneration, Research budget,
discretion, etc.

Executives ( )
by 7 Job definition
i

Vitalizing the organization
by raising employee

morale for getting
higher positions

Managers

External human

Non-managers
resources
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In working globally, it is important to be able to
attract top talent. As stated in President Tokita’s
recent Management Direction briefing, Fujitsu has a
plan to strengthen its strategy for recruiting,
training, and retaining talent, but Fujitsu
Laboratories plans to take the lead in recruiting top
to experts. As you know, in the ICT field,
particularly in the field of Al, it is becoming very
difficult to recruit talent. We are creating separate
career tracks for the treatment and development
mechanisms for top experts, and through selective
position appointments for existing employees and
by hiring the world’s top engineers, we seek to
build the ranks of these highly-skilled professionals.
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Fujitsu’'s top researchers around the world

Akira Nakagawa
Associate Fellow, FLL

Video encoding
technology
World's top researcher

Development of H.264/AVC
Received the Medal of Honor
with Purple Ribbon award in 2016

Arnab Roy
Research Manager, FLA

Cryptographic technology

World's top researcher

Deputy chair of NIST Subgroup

[0
FUJITSU

3

Ahmed Al-Jarro

Principal Researcher, FLE

Al simulation technology
World's top researcher

Selected as a topic of Top Conferences

* NVIDIA GPU Technology Conference GTC
2019
+ Super Computing 2019

Jun Sun

Director of Information Processing
Laboratory, FRDC

Character recognition
technology
World's top researcher

Invited to give a lecture at ICDAR, which
is the most prestigious international
conference of character recognition

technology
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On this slide we introduce some of the top researchers at
Fujitsu Laboratories. We want to create a global
laboratory to enable them to thrive and enable us to
attract top outside talent.
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Promising young Al researchers FUJITSU

A?TT X Japanese major program for fostering young creative researchers

ﬁ Three researchers of Fujitsu Laboratories were selected, 30 researchers were selected from among
W which is only nomination from private sector 170 applicants (Acceptance rate is 17%)

2™ year
N atthe
company,

Research on

Research on
innovative data analysis
through geometric approach

Research on Deep Learning

based on free probability theory DeeqlEainingiRoboties

with model-based theory assurance
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Here I would like to talk about the activities of our young
researchers. The Japan Science and Technology Agency
has a program called ACT-X for young researchers who are
selected to represent Japan. The acceptance rate is
extremely low, but among private sector companies only
Fujitsu Laboratories has had three young researchers
selected for this program. We want to create an
environment in which young researchers can stretch their
talents in their research, and where talented employees
can thrive and produce exceptional results.
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I have talked about the three points of Make Trust, Lead
Digital, and Act Global.
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Today we are making two new announcements.
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High,Durability Learning

Paying attentigngtothe operational systems
withitnelargest numberoefissues, we have developed

the:world's firs,i.t_ltechnology to maintain Al quality
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The first is High Durability Learning, which is the world’s
first technology to resolve the problem of a drop in
precision when an Al is put into operation.
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Content-Aware Computing

Computing texch_noldogy based on a new concept
focusing-on the content of processing target data

The second is Content-Aware Computing, which is an
innovative technology that, while a computer is running,
inspects the content of the data and automatically
checks processing performance.

This concludes my presentation. Thank you for your
attention.
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