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Realizing the future society envisaged by the United Nations’ Sustainable Development Goals and Japan’s Society 5.0 will require 
a transformation of industrial and societal systems driven by digitalization, with artifi cial intelligence playing a core role. Artifi cial 
intelligence has the potential to convert data into value and transform all areas of society. While Hitachi is working on its com-
mercialization as well as on research and development, what sort of vision will be needed for it to be adopted on a large scale in 
the future? Hitachi Review invited Mark Minevich, a world-renowned industry expert on artifi cial intelligence, Senior Advisor to AI 
Capital Venture Fund, Resident Senior Fellow at the U.S. Council of Competitiveness, and a taskforce member of the G20 Business 
Summit (the B20) for the USA, to look ahead to the sort of society we want in the future and the potential uses of artifi cial intelligence.

ACTIVITIES
Potential for Using AI to Create a Smart Society
Using Collaborative Creation with Customers and Open Innovation to Overcome 
Societal Challenges 

Rapidly Expanding SDGs, Society 5.0, 
and AI Markets

Tashiro: From about a decade ago, Hitachi has 

been engaging in its Social Innovation Business 

that seeks to use digital technology to make social 

infrastructure smarter and more sophisticated. 

While this remains its main purpose, digital tech-

nology has advanced and spread dramatically over 

that time, bringing major changes in the com-

mercial environment and in conjunction with this 

the objectives of the business have also expanded. 

Along with infrastructure, the objectives now 

include making society smarter as a whole, includ-

ing by contributing to the achievement of the 

United Nations Sustainable Development Goals 

(SDGs) and Japan’s Society 5.0. One of the tech-

nologies essential to achieving this is artifi cial 
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intelligence (AI). As someone familiar with busi-

ness as well as the technology of AI, can you 

please give us your view of the current business 

environment and what is happening with AI?

Minevich: Global society is simultaneously facing 

the major challenges of climate change, hunger, 

and poverty that bear on the future of human-

ity and civilization. We are at a pivotal moment 

in history, and it was in recognition of this that 

the United Nations convened its Sustainable 

Development Summit in 2015. The outcome docu-

ment of that summit contained the 17 goals and 

169 targets that make up the SDGs.

What makes the SDGs different from past 

development objectives is how they are presented 

as business opportunities for companies. At the 

2016 World Economic Forum Annual Meeting 

(the Davos Meeting), a team surveying global 

fi nancial leaders reported that achieving the SDGs 

had the potential to deliver 12 trillion US dollars 

in economic benefi ts by 2030.

I see the Society 5.0 concept being promoted 

by Japan as having a major role to play in the 

advancement of the sustainable future envisaged 

by the SDGs. Unlike the technological focus of 

initiatives like Industrie 4.0, by presenting the sort 

of society you want to create Society 5.0 repre-

sents an opportunity for a major transformation 

of business and industry.

I attended the Business 20 (B20) Tokyo Summit 

on March 14 and 15 where one of the main 

items on the agenda was “Society 5.0 for SDGs.” 

Investment in areas relating to Society 5.0 is rap-

idly growing in the Japanese market. Total invest-

ment in robotics is approaching 87 billion US 

dollars, with the amount going into the Internet 

of Things (IoT) alone reaching six billion in 2019. 

Growth is also anticipated in key areas like health-

care, mobility, and fi ntech. The future progress of 

Society 5.0 will also bring changes to the profi t 

structures of businesses, with the prospect of ris-

ing investment in startups with new business or 

service models.

2018 can be seen as the year in which AI went 

mainstream. Examples include the cumulative 

total since 2013 of venture capital investments 

reaching more than 5,000 AI startups, totaling 

nearly 19 billion US dollars. The AI market is 

experiencing rapid growth, with a report by CB 

Insights indicating about 500 investments in AI 

startups in the USA in 2018 alone, with a value 

of more than 9.3 billion US dollars.

Hitachi Research and Development 
of AI for a Smart Society

Tashiro: While, at Hitachi Systems, Ltd., we have 

in the past focused mainly on system integration 

(SI) and the maintenance and operation of infor-

mation technology (IT) equipment, we are also 

contributing to our customers’ digitalization, with 

recent involvement in the remote management 

and maintenance of photovoltaic power plants 
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using technologies such as AI and the IoT, and 

also in smart agriculture and smart manufactur-

ing. We have also worked with the Research & 

Development Group at Hitachi, Ltd. to develop 

and supply solutions such as one for the inspec-

tion and measurement of infrastructure that com-

bines drones with AI-based image analysis. We 

also intend to devote more effort to AI in the 

future, having entered into an agreement with 

Minevich-san in 2018 for advice and insights on 

the development and market deployment of AI.

Moriwaki-san, I understand that your work 

on AI research at the Research & Development 

Group of Hitachi, Ltd. involves more than just 

image analysis?

Moriwaki: We are seeking to reform society 

through digital technology, including AI. In broad 

terms, Hitachi views the use of AI in two different 

ways. The fi rst is the use of AI as a human interface. 

Examples include its use for dealing with custom-

ers or to support activities in the workplace, and 

we are researching AI for automatically generating 

advice and other suggestions for improving the 

“happiness” indicator of the level of activity in an 

organization. As a response to the rapid aging of 

the population, we are also studying digital agents 

that can become an integral part of the lifestyles 

of the elderly, providing support for communica-

tion and the prevention of ill health. The second is 

the use of AI to make systems more sophisticated. 

We are working on incorporating AI into social 

infrastructure to optimize energy systems, trans-

portation, and urban systems, and to make them 

more effi cient. Using the analysis of the fl ow of 

people to optimize public transportation has the 

potential to reduce crowding and make operation 

more effi cient. There is also scope in the future for 

integrating it with energy management to combine 

greater convenience for people with consideration 

of the environment. We see intelligent systems like 

these with built-in AI as providing the foundations 

for smart cities in the future.

To achieve this, we are putting a lot of work 

into the application of AI to the cyber-physical 

systems that are the backbone of large social infra-

structure. AI for social infrastructure needs to be 

very reliable and to be able to express the rea-

sons for its decisions. I believe that the problems 

of ethics and reliability will become increasingly 

important to AI research in the future.

Openness Encourages Advances in AI

Minevich: As you say, ethics and reliability, and 

also responsible AI, will be important aspects of 

AI strategy at both the governmental and busi-

ness levels. The protection of personal information 

and other data and preventing its misuse, is an 

integral part of responsible AI. Having said that, 

this does not mean that AI should be bound up in 

rules. Rather it means using AI in a human-centric 

way, including through humans monitoring its 

decisions, disclosure of the basis on which those 
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decisions are made, and the prevention of bias. For 

companies, the use of responsible AI provides a 

strategic governance model and a way of avoiding 

risk. Enhancing the reliability of the products and 

services you supply, and developing AI in ways 

that take account of what users and society want, 

should allow you to proceed more rapidly and 

more surely.

Another emerging trend is that edge AI is 

becoming mainstream, meaning the use of edge 

devices to run AI programs that were previously 

run in the cloud. Edge Computing AI is an essen-

tial technology for systems, such as autonomous 

vehicles, that demand real-time data processing 

and control without being at the mercy of the 

communications environment. This is a fi eld that 

is advancing rapidly, with the A12 Bionic, a sys-

tem-on-a-chip (SoC) that Apple Inc. included in 

the latest iPhone*1, incorporating neural network 

hardware that is capable of rapid and sophisti-

cated recognition functions.

Tashiro: With regard to the matter of data protec-

tion you raised earlier, this is likely to become a 

more serious problem as AI becomes increasingly 

embedded in society. What are your thoughts on 

this topic?

Minevich: In the case of data that is only meant 

to be available to particular individuals, such as 

the medical records used by doctors, one way of 

dealing with it is to utilize the data in tandem 

with an encryption key or something similar. What 

matters is not to lock the data away to keep it safe, 

but rather to utilize encryption or other protec-

tion systems to encourage the data’s use for good.

The same can be said of software. It is impor-

tant to make it open source wherever possible, and 

to trend towards AI democratization to foster the 

growth of numerous startups. This will continue 

the advancement of AI as a whole. TensorFlow*2 

from Google makes available a wide variety of 

open source software for machine learning. While 

there will always be elements that need to be pro-

tected, fundamentally it is openness and ongo-

ing mutual exchange that will lead to greater 

advances in AI software.

In terms of openness, it is also important to 

create an environment that provides every one 

with easy access to AI, rather than it being the 

preserve only of certain highly educated spe-

cialists. AutoML, another suite of software from 

Google, gives anyone with a good idea access to 

automated machine learning models, without 

requiring advanced programming skills. This is 

a ground-breaking service that is ushering in a 

democratization of the fi eld for researchers who 

are not AI specialists.

Machine Learning Using Synthetic 
Data or Small Data

Tashiro: I understand that new machine learning 

techniques are emerging that make use of artifi -

cially generated data, thereby expanding the scope 

of application.

Minevich: It is not always possible to gather suf-

fi cient data together, either because there simply 

isn’t enough of it or because it is diffi cult to obtain. 

In that case, training data that has been created 

artifi cially is used. A technique that is attracting 

attention is that of generative adversarial networks 

(GANs). GANs are a class of neural networks 

that are used in unsupervised machine learning. 

Specifi cally, they involve such tasks as generating 

images from descriptions, getting high resolution 

images from low resolution ones, as an example 

predicting which drug could treat a certain dis-

ease, retrieving images that contain a given pattern, 

etc. According to Professor Yann LeCun at New 

York University, these networks could be the next 

big development in AI. Also, use of this synthetic 
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training data is likely to grow in fi elds like autono-

mous driving, healthcare, and education.

Tashiro: Hitachi Systems supplies services for 

asset management and for identifying signs of 

potential faults in industrial equipment, where 

the lack of data indicative of faults means that we 

need to use synthetic data or small data for train-

ing. Moriwaki-san, I know Hitachi’s Research 

& Development Group has developed machine 

learning models that improve prediction accuracy 

despite using data on rarely occurring events. Do 

you think we could redeploy these in other fi elds 

such as production machinery?

Moriwaki: I imagine the possibilities are enormous. 

The models were initially developed in the fi nance 

industry as a means of improving the accuracy of 

personal loan evaluation. The accuracy of home 

loan and other forms of credit risk assessment 

needs to be improved by learning from credit data 

in which the number of defaults is low, with deci-

sion making being made diffi cult by the need to 

identify complex correlations in the data. Despite 

this, we have come up with a way of making 

very accurate assessments using small amounts 

of data. I believe that the combination of tech-

niques for data synthesis with these models that 

learn from small amounts of data will have many 

other potential applications beyond the predictive 

diagnosis of equipment faults.

AIs for Analyzing Human Emotion with 
Potential Applications in Healthcare

Tashiro: Hitachi Systems is looking at introduc-

ing conversational AIs for help desks and in its 

business process outsourcing (BPO) operations 

for contact centers. Given that improving cus-

tomer satisfaction at contact centers requires that 

customer responses be dealt with appropriately, 

the question is: to what extent can this be done 

using AI? Minevich-san, as I understand you have 

knowledge in the fi eld of emotional intelligence 

(AIs that can recognize human emotions), how do 

you see the use of AI in this application?

Minevich: Conversational AI is still in its infancy 

and it will be some time before AIs will be able 

to deal with complex situations in the way that 

people do. However, the adoption of conversa-

tional AI systems is growing across enterprises. 

Companies such as IPsoft Inc. are working on 

end to end conversational frameworks (Amelia*3), 

while Google and Microsoft are working on 

specifi c speech advances (Duplex and Research 

AI, respectively). Furthermore, Soul Machines, 

Ltd., Affectiva, Inc., and CognitiveScale, Inc. are 

already working on the application of augmented 

AI, Emotional AI, or affective computing to back 

offi ce tasks, such as those in contact centers. Their 

technologies facilitate communications between 

people and machines by analyzing people’s 

responses and using real-time learning to make the 

AI more human. Techniques for analyzing people’s 

intentions, behaviors, and feelings will also be a 

critical component of responsible AI. I believe we 

still have much to learn in this area by putting 

this technology to use in a wider range of fi elds.

Moriwaki: Our use of conversational AI is not lim-

ited to digital spaces only, we have also fi tted it to 

Hitachi’s humanoid robot, a physical robot with 

communication functions. The latest Hitachi’s 

humanoid robot is able to identify people in 

trouble in public spaces such as offi ce buildings 

or airports and to offer them assistance. That is, 

rather than operating on a simple question and 

answer basis, the robot actively seeks to resolve 

people’s problems.

Minevich: By utilizing conversational AI and 

emotional intelligence, and with the ability to use 

biometric indicators to monitor emotion, there 

should be applications for the technology in the 

fi eld of healthcare. Changes in bio-sensitivities 

and emotions in response to external stresses are 

seen as having a useful role to play in the analysis 

of health risks. The world-famous Mayo Clinic 

partnered with an Israeli startup company called 

Beyond Verbal that has a technique for analyz-

ing emotions from people’s voices to study the 

relationship between coronary artery disease and 
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voice characteristics. The work has identifi ed a cor-

relation between a person’s voice characteristics 

acquired while speaking about an emotional expe-

rience and the probability of coronary infarction. 

The aim is to develop a tool for identifying the 

warning signs of a heart attack in people’s voices.

Tashiro: Hitachi Systems has a system for mea-

suring tiredness and stress and also a cloud ser-

vice that provides an easy-to-access assessment 

of a person’s state of mental health based on 

their voice. The service provides people with 

an assessment of what is happening with their 

mental health based on a voice sample that they 

send in using a mobile phone. The service was 

established through an industry-academia collab-

oration with the University of Tokyo using tech-

nology originally developed jointly by the Center 

of Innovation (COI) program at the University of 

Tokyo and Verbal Analysis of Pathophysiology at 

the same university in partnership with PST Inc.

Training People in AI at Central 
Research Institutions

Minevich: I expect that industry-academia col-

laborations like this will be essential to Hitachi 

as it pursues its Social Innovation Business and 

works toward the realization of AI and Society 

5.0. This is in combination with the establishment 

of collaborative relationships with leading global 

companies, entrepreneurs, startups, researchers, 

and others. To resolve complex societal problems 

and improve the way of life for people every-

where, not just in Japan, will require the creation 

of innovation ecosystems. The opportunities will 

expand if you publish not only research results, 

but also solution use cases, and build awareness 

of Hitachi’s capabilities by using Hitachi Review 

magazine and other media to present them in a 

way that people can easily understand.

Tashiro: Hitachi has already established the 

Lumada Center Southeast Asia and other such 

centers around the world for the collaborative 

creation of digital solutions with customers, but 

we also recognize the need to make our activities 

known more widely.

Minevich: As a company that offers both products 

and a scalable platform in the form of Lumada, 

Hitachi is able to serve customers of different sizes 

and types. The choice to focus on businesses that 

involve collaborative creation with customers is 

the right direction to take, and has the potential 

for major growth. This is because, right now, it 

is solution-driven businesses, rather than those 

derived from products and services that are com-

ing to predominate. It is through collaborative 

creation, in which companies generate business 

in partnership with their customers, that genuine 

value can be delivered.

Moriwaki: Hitachi has made an effort to engage 

in collaborative creation with customers from 

an early stage and our Research & Development 

Group has set up its Global Centers for Social 

Innovation for this purpose. These organizations 

bring together designers and researchers from 

a variety of fi elds such as service engineering, 

utilizing Hitachi’s proprietary NEXPERIENCE 

methodology for collaborative creation with cus-

tomers that integrates service design practices and 

methodologies to reach a common vision of the 

future with customers and to work together on 

resolving the challenges they face. This accelerates 

collaborative creation with customers through a 

new approach that brings researchers into front 

organizations that resolve challenges.

Minevich: Human capital development is an 

important part of understanding customers and 

helping them develop collaborative creation proj-

ects. In the fi eld of AI and machine learning in par-

ticular, not only is competition to recruit the best 

engineers getting more severe, but the required 

skill set too is changing, raising the issue of how 

to go about making ongoing improvements. When 

developing and training talent, we need to take a 

more long-term view than in the past and create 

opportunities for continual growth and learn-

ing. Failure to do so will likely lead to a rapid 

loss of competitiveness. To develop staff who 
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are self-reliant and have the ability to overcome 

challenges, it will be important for companies to 

work more closely with customers, partners, and 

educational institutions, including universities, so 

as to benefi t from the trickle-down of knowledge 

from the ecosystem as a whole.

Tashiro: Do you have any specifi c ideas on how to 

do a better job of developing talent in key sectors 

such as AI?

Minevich: One solution is to establish centers of 

excellence (CoEs) that focus on particular areas 

such as AI research, skills development, and 

use cases. This is a new approach that has been 

successful at many companies. I am personally 

involved in the AI Pioneers Forum, an initiative 

for sharing information and ideas about AI that 

brings together leaders from industry, academia, 

and government from across the world. Among 

the topics at our recent New York forum meet-

ing was how best to go about establishing a CoE.

Sharing, open source, and building a commu-

nity within the enterprise are all key ideas when 

it comes to CoEs. What is needed for a CoE is 

not so much to hire the top experts, but rather to 

establish a community among your own staff and 

to consolidate all sorts of information, knowledge, 

and use cases in a library or other repository. This 

means making the CoE a center of learning by 

ensuring that people in your organization have 

access to the information they need, when they 

need it. What you need for your CoE are people 

with intellectual enthusiasm who are eager to 

learn, people motivated to share knowledge with 

others who have the ability to build a community.

While creating such an intellectual community 

is no easy task, the existence of an interdisciplin-

ary organization like a CoE can also benefi t talent 

development by consolidating know-how and tools.

Moriwaki: As the progress of technology picks up 

pace, I believe that such interdisciplinary organi-

zations provide a vital venue for learning. The 

ideal would be to create a community in which 

staff can educate each other in ways that tran-

scend organizational boundaries. The Research 

& Development Group is leading the effort, and 

the intention is to expand throughout Hitachi as 

well as further afi eld.

Minevich: As I mentioned at the beginning, we 

are at a pivotal moment in history. AI is key to 

this transition and is advancing rapidly, but we 

risk losing this opportunity for change unless we 

focus all of our energy into its research and devel-

opment. Achieving the advanced, human-centric 

future society envisaged by Society 5.0 will require 

relentless innovation.

Given this situation, I support Hitachi’s Social 

Innovation Business with regard to its AI strategy 

and I am honored to be working with you on the 

transformation of society not only in Japan, but 

globally.

Tashiro: To bring about the society we want, we 

intend to accelerate open innovation by working 

with collaboration partners such as yourself as 

well as with customers, universities, and compa-

nies of many different types, including startups. I 

look forward to further collaboration and discus-

sion. Thank you for your time today.

*1  iPhone is a trademark of Apple Inc. registered in the U.S. and 
other countries. The iPhone trademark is used under a licensing 
arrangement with iPhone K. K.

*2  TensorFlow is a trademark or registered trademark of Google 
LLC.

*3  Amelia is a trademark of IPsoft Inc.
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