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In 2016, the Japanese government drew up the 5th 
Science and Technology Basic Plan, in which Society 5.0 was 
advocated as a new society following the hunting, agrarian, 
industrial, and information societies of the past. The plan 
predicted the advent of a futuristic society in which the real 
and virtual worlds are closely integrated. When the plan was 
published, people were excited to see the dawn of a new AI 
era; software beating human professional Go players, robots 
chatting with humans, and autonomous-driving vehicles 
hitting the roads. Meanwhile, deep learning technology using 
big data was rapidly evolving through research on AI and 
machine learning.

Neural Information Processing Systems (NeurIPS), a 
major international conference on machine learning, has 
been held every year since the 1980s (https://nips.cc/) to 
present and discuss the latest machine learning technologies. 
These include boosting, support vector machines, variational 
Bayesian methods, nonparametr ic Bayesian methods, 
reinforcement learning, sparse learning, and deep learning. 
I chaired the program committee of NeurIPS2015, and even 
now can vividly recall the zeal at the conference. We received 
as many as 1,838 papers, a record high at the time, and 403 
papers were accepted after the strict peer review process. The 
conference was attended by as many as 3,800 participants, 
also a record high at the time. Invited lectures and tutorials 
were given by prominent researchers on the latest technologies 
covering machine learning, optimization, statistics, and 
neural information processing. Many companies exhibited 
their technologies at their booths and actively recruited 
talented people to strengthen their machine learning R&D. 
US universities and companies led in research, while US 
companies dominated the IT business.

Four years later, NeurIPS2019 was held in Vancouver, 
Canada (Figures 1 and 2). There were only 13,000 attendees; 
in fact, numbers had to be restricted because there were too 
many applicants. The number of submitted papers more than 
tripled to 6,743 from NeurIPS2015 and 1,428 papers were 
accepted after the peer review. Categorizing these papers by 
author organizations, Alphabet (formerly Google) subsidiaries 
showed an overwhelming presence, accounting for 12%. Other 

top positions were held by US universities and companies, 
such as Massachusetts Institute of Technology, Stanford 
University, Carnegie Mellon University, and Microsoft 
Corporation. They were followed by universities and research 
institutes in the UK, China, France, Canada, and Switzerland. 
Although accepted papers from Japan accounted for just over 
2%, this figure is not so bad as this proportion has remained 
around 2 to 3% over the years, showing that Japanese 
researchers have managed to maintain their presence amid 
intensifying competition.

Figure 1 An invited lecture at NeurIPS2019

Figure 2 Poster presentations at NeurIPS2019

As at previous meetings, there were many presentations 
and discussions on the latest research on deep learning and 
reinforcement learning at NeurIPS2019. In addition, new topics 
included how to use machine learning for scientific studies 
such as in life science, medicine, astronomy, neuroscience, 
cognitive science, chemistry, and social science, as well as how 
to solve the social issues of machine learning algorithms such 
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as their fairness, trustworthiness, privacy, accountability, and 
safety. A novel feature of NeurIPS2019 was that workshops 
were held to help affinity groups such as women, black people, 
Latinx, and queers so that machine learning technology will 
spread across a broad range of communities.

In the past five years or so, the global trend of machine 
learning studies has greatly shifted from pure technological 
development to encompass a consideration of the influence on 
society. In September 2015, the 2030 Agenda for Sustainable 
Development was adopted at the UN Sustainable Development 
Summit and the Sustainable Development Goals (SDGs) 
stated in the agenda are increasingly being accepted globally. 
In Europe and the U.S., studies on AI actively consider the 
impact on society, but this is not yet so in Japan.

AI studies in Japan also need to actively consider the 
relationship with society. The Japanese government announced 
the AI Strategy in 2019 and advocated the Social Principles 
of Human-Centric AI, which emphasize the importance of 
developing “Trusted Quality AI.”

Accordingly, Japan should forge ahead with the following 
R&D on AI:

 • Develop new technology that overcomes the weaknesses of 
the current machine learning

-  Improving the accu racy of lea r n ing with l imited 
information

-  Improv ing the robust ness against  noise,  a t t acks , 
environmental changes, etc.

-  Improving the f lexibility of easily adopting fairness and 
other restrictions

 • Use AI to strengthen scientific research in fields where 
Japan is strong

-  Physics, chemistry, bioscience, medicine, neuroscience, 
materials, etc.

 • Use AI to strengthen businesses in which Japan is globally 
competitive

-  Craftsmanship, anime, video games, etc.
 • Apply AI technology to social problems in Japan
-  Mitigating damage caused by natural disasters, responding 

to a super-aged society, sharing personal information, 
analyzing economic activities, etc.

 • Develop personnel
-  Building a system for stably developing human resources 

with extensive knowledge of information
-  Securing and developing instructors who can teach this 

type of education

The RIKEN Center for Advanced Intelligence Project, for 
which I serve as director, has also been strengthening its 
structure for taking these measures.

Beyond a human-centric AI society, what kind of future 
awaits us? The National Museum of Emerging Science and 
Innovation (Tokyo, Japan) opened a permanent exhibition in 
November 2019, called “Digitally Natural - Naturally Digital” 
(https://www.miraikan.jst.go.jp/en/) (Figure 3). Dr. Yoichi 
Ochiai is in charge of its general supervision and art direction, 
while I supervise its AI section. This exhibition shows 
how people’s views on nature and the world will change. 
Interestingly, specialists in various fields such as art, music, 
mobility, and communication imagine a similar future: as 
AI progresses, the world created by AI will exceed humans’ 
perception threshold, and people will be unable to distinguish 
between the real world and the simulated world. This 
fascinating exhibition will surely stimulate your intellectual 
curiosity and is well worth a visit.

Figure 3 “Digitally Natural - Naturally Digital” exhibition at 
the National Museum of Emerging Science and Innovation

Technology creates the future, but the course of its 
development will depend on what kind of future we pursue. 
Human beings are faced with various global challenges such as 
environmental conservation, food shortages, and poverty. Now 
is the time for people in industry, academia, and government 
to work together and discuss what kind of future we should 
create.


