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1. Purpose, goal, and contents of research and development 
(1) Purpose of research and development 

(i) Importance from political viewpoints 
Japan has been advocating Society 5.0 in “The 5th Science and Technology Basic Plan” 
(agreed by the Cabinet in January 2016) and must contribute ahead of the rest of the world 
to solutions to global issues, such as SDGs, as well as to social issues such as a decrease 
in the working-age population, which mature societies are facing as a result of a falling 
birthrate and an aging population. To solve these issues, it is necessary to change both 
technology and social structures in a coordinated manner. Artificial Intelligence (AI) 
technology has been receiving much attention as a technology that can help change 
society.  
While the application of AI technology has already been spreading to various fields and 
tasks in the real world that have substantial social and economic influence, it is necessary 
for humans and AI to share roles and collaborate in their respective areas of expertise 
rather than directly utilizing the results of AI inferences for machine control. In this case, 
it is important to realize an AI system that will evolve together with humans not only by 
a simple division of roles but also through mutual interactions between humans and AI. 
Such interactions enable humans to gain new insights from AI inferences and enable AI 
to gain knowledge from humans and eventually realize the further enhancement of AI 
systems. 
An AI system that evolves together with humans is a key research area, and its research 
and development are mentioned in “Development of coevolutionary AI that understands 
contexts and meanings, corresponds to unexpected events, and improves its performance 
through interactions with human beings” as one of the core basic research and 
development activities (Appendix) of “AI Strategy 2019 – AI for All People, Industries, 
Territories, and Government” (agreed by the Council for the Promotion of Integrated 
Innovation in June 2016). 
In addition, the following challenges still exist for integrating AI into all areas of the real 
world: 
 

 AI qualities, such as safety, are important in fields and tasks in which inferences 
made by AI have substantial social and economic influence. However, a method 
of evaluating and managing AI quality has not been established, and the absence 
of such a method has been hindering AI technology adoption in such fields and 
tasks.  

 In the case of a field that inherently has a small volume of data available for AI to 
learn, or a field that requires a lot of data to build a model and it is costly to collect 
such a large volume of data, the application of AI technology is difficult. 

 
In order to solve the social issues that Japan is facing, it is necessary to conduct research 
and development to establish a foundation for AI technology that evolves together with 
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humans and to solve the aforementioned issues to enable the application of the technology 
to many fields. 
 

(ii) Situation in Japan 
According to “Annual Report on the Ageing Society [Summary] FY 2019” (agreed by 
the Cabinet in June 2019), Japan has entered a long-term depopulation process, and the 
total population is expected to drop to below 100 million by 2053. On the other hand, it 
is expected that one in three people will be 65 years old or older by 2036 due to the 
acceleration of the declining birthrate and the aging population. 
Because of this, Japan is at risk of a serious shortage of workers in the future, and the 
quick enhancement of productivity has become imperative. It is expected that AI 
technology will replace human work and will substantially improve labor productivity. 
Thus, new business creation can also be expected through two-way communication 
between humans and AI. 
Furthermore, according to “Reference Materials of Basic Concept of a Revolution in 
Human Resources Development (a summary of the meeting on the concept of the 100-
Year Life on June 13, 2018),” the education and training costs per person of private 
enterprises has been on a declining trend since the 1990s, and there are concerns in Japan 
about the possible difficulties in the accumulation of human resources. In recent years, to 
adapt to a changing society, it has become necessary for people to strive to improve their 
already-acquired skills through recurrent education rather than maintaining a static skill 
level throughout their lives. An AI system that evolves together with humans can improve 
the efficiency of fostering experts and acquisition of new skills and is expected to be a 
basic technology that can respond to such issues. 
In addition, with regard to the number of AI-related patent applications, Japan is ranked 
third after the USA and China in terms of the accumulated total number of applications 
filed during the period from 2000 to 2018. Namely, the development of AI technology in 
Japan has been active, and it would be safe to say that Japan has a high degree of potential 
for AI technology. 
 

(iii) Global situation 
In overseas countries, leading IT vendors and IT ventures such as the so-called GAFA, 
which represents Google, Apple, Facebook, and Amazon of the USA, and BAT, which 
represents Baidu, Alibaba, and Tencent of China, have been actively conducting research 
and development. In light of these circumstances, AI has been positioned as a key 
industry in countries across the world and a strategy for the enhancement of international 
competitiveness is being developed. 
In the USA, GAFA have been leading the world. The U.S. government has also 
prioritized the research and development of AI and announced “The National Artificial 
Intelligence Research and Development Strategic Plan” in October 2016. In February 
2019, an Executive Order was signed by the President to launch “The American AI 
Initiative.” Thus, the U.S. government has committed to investing in the research and 
development of AI. For example, DARPA (Defense Advanced Research Projects 
Agency), a government agency, announced in September 2018 that it would invest more 
than 200 billion yen over five years into the “AI Next Campaign”, which includes 
multiple programs such as the XAI Program (Explainable Artificial Intelligence) and a 
new exploration program for AI (Artificial Intelligence Exploration). 
In addition, China has been accelerating research and development through data hoarding 
and concentration of investment into AI. The Chinese government announced “The Next-
Generation Artificial Intelligence Development Plan” in July 2017, and “The Three-year 
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Action Plan for Promotion of Development of Next-Generation Artificial Intelligence 
Industry (from 2018 to 2020)” in December 2017 and communicated that their tasks were 
to enhance international competitiveness in critical areas and to deepen integration 
between AI and the actual economy by 2020 through mass production of AI-focused 
products, full-scale enhancement of key fundamental skills, deepening and advancement 
of development of smart manufacturing, the establishment of support system for AI 
industries, and so on. 
In the European Union (EU), the European Commission released a policy paper 
summarizing their AI strategy in April 2018. The paper presented the framework of their 
AI strategy to member countries that included the goal of a combined total investment 
from both public and private sectors of 20 billion euros into AI-related fields by the end 
of 2020. The EU also released “The EU Ethics Guidelines for Trustworthy AI” regarding 
the utilization of AI in April 2019. 
In November 2011, Germany established “Industrie 4.0”, which focuses on 
manufacturing. It aims for a new style of manufacturing based on a “Cyber-Physical 
System.” The country also announced its “AI Strategy” in November 2018 to position 
societal acceptance of AI as an important goal in terms of ethics, laws and regulations, 
cultures, and institutions. 

 
(iv) Purpose of this project 

Considering the aforementioned circumstances, the Development of Fundamental 
Technology for an AI System That Evolves Together With Humans as described below 
will be conducted under this project to solve the social issues that Japan will encounter 
in the future, such as a decrease of the working-age population as a result of the low 
birthrate and the aging population. 

 
Development of Fundamental Technology for an AI System That Evolves Together With 
Humans 

In order to establish a system that allows humans and AI to mutually interact to grow 
and evolve together, humans need to understand not only the results of AI decisions 
but also the basis of those decisions and/or the reasoning processes behind them to 
gain new insights and knowledge from them. However, in machine learning systems, 
especially in deep learning, reasoning processes/bases of inference are concealed in a 
black box. Therefore, technology that discloses reasoning processes/bases of inference 
to enable humans to understand AI will be developed. 
On the other hand, in order to develop such a system, it is also necessary to develop a 
mechanism that allows AI to enhance inference accuracy by gaining knowledge from 
humans. Therefore, the fundamental technology that allows humans and AI to 
mutually understand and learn from each other will also be developed, which includes, 
but is not limited to, the fusion of data and knowledge, and an understanding of human 
intentions by AI. 

 
At the same time, to apply AI technology to the real world, the following research and 
development will also be conducted for the resolution of issues in quality evaluation and 
quality management and challenges posed by difficulties in getting actual data. 

 
Establishment of a Reliable Method of Evaluating and Managing the Trustworthiness of 
AI in the Real World 

Concerning AI, particularly regarding the quality of AI systems that utilize machine 
learning, methods to verify and manage the adequacy of quality will be established. 
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For this purpose, performance, safety, and other factors required for AI systems used 
in each field will be taken into consideration. 

 
Development of AI Technology That can be Easily Constructed and Integrated 

Even if data for learning cannot be adequately prepared, the development of 
fundamental technology will be carried out to build and utilize a pre-trained model 
with high versatility that will enable the construction and introduction of AI systems. 

 
(2) Goal of research and development 

(i) Output goal 
This project does not cover continuous development, such as the development of existing 
technology and its application but covers high-risk and non-continuous development that 
takes place over a long time before being put to practical use. Therefore, the goal of this 
project is to conduct research and development on fundamental technology that creates 
non-continuous breakthroughs and to further upgrade such technology to a level where 
development research can be launched. Development research here means research for 
the creation of new products, services, systems, and so on or to improve those that already 
exist by utilizing the results of this project and by creating additional knowledge. 
To be more specific, the launch rate of development research on an AI system that evolves 
together with humans utilizing the results of this project shall be increased to 25% or 
more by FY2024. 
 

Interim goal FY2022 
Trial applications will be conducted on each elemental technology to identify issues 
toward the launch of development research. 
 
Final goal FY2024 
To achieve the aims of this project, the issues identified as a result of the trial 
applications will be resolved, and the technology required for the start of 
development research will be created with the aim of reaching a level where 
development combining the acquired fundamental technology can be started. Also, 
the project participants will achieve a launch rate of 25% or more for the 
development research on a new AI system that evolves together with humans 
utilizing the results of this project. 

 
(ii) Outcome goals 

As a result of the achievement of this project, it is expected that an AI system that evolves 
together with humans will be introduced into various fields and tasks in the real world 
and that new businesses will be created in the fields and tasks where collaboration with 
humans is required through substitution by AI and perception of new things by humans. 
Especially in fields and tasks such as manufacturing, transportation, medical and nursing 
care, financing, and so on, which have a strong social and economic influence, the 
utilization of AI systems will increase. Under such circumstances, the outcome goals will 
be set as follows: 
 Increased utilization of AI systems will contribute to the improvement of labor 

productivity by 20% or more by 2030 compared to 2020. 
 The global RPA (robotic process automation) market will expand to approximately 32 

billion dollars by 2030, and the increased utilization of AI systems will contribute to 
an increase of Japan’s share to 12% or above from the originally expected 8%.  
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(iii) Efforts to achieve outcome goals 
Among the research and development items of this project, the Establishment of a 
Reliable Method of Evaluating and Managing the Trustworthiness of AI in the Real 
World will also require the realization of standardization, the widespread dissemination 
in society of the concept of the quality of the developed AI, and the smooth 
implementation of AI technology in various fields. 
Because of such facts, the New Energy and Industrial Technology Development 
Organization (NEDO) will discuss standardization in parallel with the aforementioned 
research and development and will consider a strategy for the acquisition of an 
international standard. 
In addition, to disseminate the achievements of all research and development, NEDO will 
release and dispatch information on research results by means of organizing workshops 
and the like at the appropriate times. 

 
(3) Contents of research and development 

To achieve the above-mentioned goals, research and development will be conducted on the 
following items based on the research and development plan as per Exhibit 1 and the 
research and development schedule as per Exhibit 2. This project being carried out under 
entrustment focuses on high-risk fundamental technology, which will contribute to 
accelerating the application of AI to society, through collaboration among multiple 
participants from industry, academia, and government to mutually utilize their know-how. 

 
Research and Development Item (i): Development of Fundamental Technology 

for an AI System That Evolves Together 
With Humans 

Research and Development Item (ii): Establishment of a Reliable Method of 
Evaluating and Managing the 
Trustworthiness of AI in the Real World 

Research and Development Item (iii): Development of AI Technology That can be 
Easily Constructed and Integrated 

 
2. Implementation style of research and development 
(1) Implementation system of research and development 

To manage the progress of the whole project and to maximize the technical achievement 
and political effects required under the project, Mr. Mitsuru Sendoda of the Robot and 
Artificial Intelligence Technology Department of NEDO will be appointed as Project 
Manager. 
In addition, from the viewpoint of maximum utilization of research resources of each 
project participant and promotion of efficient and effective research and development, each 
participant will conduct research and development on their research subject under Mr. 
Junichi Tsujii, Director of AI Research Center of the National Institute of Advanced 
Industrial Science and Technology, who has been appointed by NEDO as the person 
responsible for research and development (Project Leader). 
In conjunction with research subjects selected from a previous project titled, the 
Development of Core Technology for Next-Generation Artificial Intelligence and Robotics, 
NEDO will publicly invite and select research and development participants. 
Research and development of the common fundamental technology development (refer to 
Exhibit 1 – Research and Development Plan) of Research and Development Item (i) will 
be conducted by establishing a central hub and by utilizing the knowledge of industry, 
academia, and government, because it is expected that the respective subjects of research 
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and development will closely relate to each other and that an environment that enables 
application tests in various fields, as well as facilities that can reproduce such an 
environment, will be required. 
For the same reasons, Research and Development Item (iii) will also be conducted by 
establishing a central research and development hub and by utilizing all the knowledge of 
industry, academia, and government. 
In principle, participants working at these central hubs in Japan are eligible to participate 
in Research and Development Items (i) through (iii) and shall work on the research and 
development independently or collaboratively with others. However, if it becomes 
necessary to collaborate with any overseas group from the perspective of utilizing the 
special research and development abilities, research and development facilities, and/or the 
like of overseas groups, or a need arises concerning the acquisition of international 
standards, only the relevant research and development may be conducted in collaboration 
with overseas groups.  
To maximize the utilization of the research and development ability of each participant to 
promote the research and development efficiently and effectively, NEDO will appoint a 
person responsible for research and development (Project Leader) and each participant will 
conduct the research and development under the Project Leader. 

 
(2) Operational management of research and development 

NEDO shall be responsible for the management and implementation of the overall research 
and development, and shall gain an understanding of changes in the external environment, 
and so on. In addition, NEDO shall take any necessary action to ensure the progress of the 
research and development in a timely manner. Efficient and effective methods shall be 
incorporated into the operational management, and the following functions will be 
performed: 

 
(i) Monitoring and managing the progress of research and development 

The Project Manager (PM) shall monitor the progress of research and development in 
close collaboration with the Project Leader and/or participants conducting research and 
development. A technology promotion committee consisting of outside knowledgeable 
persons shall be established to regularly carry out technical assessments, and constant 
effort shall be made to monitor the prospects of achieving the goals of the project. 
For the setting of goals in research and development subjects, considering the 
possibility of dramatic changes in a short period in circumstances related to research 
and development in the AI field, the PM shall instruct participants to make the 
following efforts where appropriate:  

 The goal of the research and development subject shall be explicitly specified 
only for issues that will finally be solved as a result of that research and 
development, and the detailed goals set for the respective stages of processes 
thereof shall be reviewed as needed.  

 A research and development cycle shall be established. Throughout this cycle, 
issues are identified and solved through on-site tests, evaluation, and the like 
made by knowledgeable persons and/or users. 

Other than the above, research and development participants will be required to 
conduct development management that is suitable for agile research and development 
methodologies if needed. 

(ii) Monitoring/analysis of trends in technology fields 
Regarding the technology fields that will be addressed over the course of the project, 
the PM shall survey domestic and international technical development trends, the status 
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of acquisition of intellectual property, policy trends, market trends, and the like to 
analyze and study methods to disseminate the technology. This will be performed as 
entrusted work to improve the efficiency of the survey. 

(iii) Evaluation of research and development subject 
With regard to Research and Development Item (i), a stage-gate process will be 
employed, as needed, to efficiently implement the research and development and to 
select the fields to which the achievements of this project will be applied. 
Utilizing assessment made by outside knowledgeable persons, the PM shall decide by 
March 2020 whether the subject of research and development should continue beyond 
FY2022 or not. 

 
(3) Others 

This project shall be treated as a non-continuous national project. 
 
3. Implementation period of research and development 

The implementation period shall be five years from FY2020 to FY2024. 
 

4. Matters relating to evaluation 
NEDO will evaluate the project from technical and political viewpoints in accordance with 
the Technical Evaluation Practice Code in terms of the significance of research and 
development, degree of attainment of goals, the technical significance of achievements, 
ripple effects on future industry, and so on. 
As for the time of evaluation, an interim evaluation will be conducted in FY2022, and an 
ex-post evaluation will be advanced to FY2024, which is the last fiscal year of the project, 
and will be reviewed as appropriate depending on technical trends relating to the research 
and development in question, policy trends, the state of progress of such research and 
development, and so on. 
In addition, based on the results of the interim evaluation, a review of the research and 
development for acceleration, scale-down, discontinuation, and so on will be conducted, as 
needed, in a timely manner. 
 

5. Other important matters 
(1) Handling of achievements of research and development 

(i) Dissemination of achievements 
Research and development participants shall make efforts to widely disseminate the 
research achievements. NEDO will promote the widespread dissemination of research 
achievements by participants. 

 
(ii) Alignment with measures for standardization and others 

Concerning achievements attained in Research and Development Item (ii), efforts shall 
be made to align the achievements with the measures for standardization and the like, 
and proposals of evaluation methods to be developed that aim for standardization, the 
provision of data, and others shall be actively promoted. In the meantime, given the 
importance of activities for international standardization in the area of cutting-edge 
technology, NEDO will consider a strategy for the international standardization of 
research and development achievements. 

 
(iii) Handling of intellectual property rights such as attribution and management  

As for intellectual property rights relating to research and development achievements, 
all such rights shall be, in principle, attributable to an entity, to which the research and 
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development thereof were entrusted, according to the provisions and others of Article 
25 of “Statement of Operational Procedure Pertaining to the New Energy and Industrial 
Technology of New Energy and Industrial Technology Development Organization.” In 
consideration of this, an intellectual property-related strategy that takes 
commercialization into account shall be established for appropriate intellectual property 
management. 

 
(iv) Operations concerning management of intellectual property 

This project shall, in principle, be governed by the Basic Policy for Intellectual Property 
Management in NEDO Projects. In the meantime, to expand and disseminate the 
achievements of the project, the PM shall indicate the basic requirements for this 
expansion and dissemination, as appropriate, when the request for proposals is publicly 
released. 

 
(v) Operations concerning data management 

This project shall, in principle, be governed by the Basic Policy for Data Management 
in NEDO Projects (the case where assignor’s designated data is not specified). In 
consideration of this, to expand and disseminate the achievements of the project, the 
PM shall indicate the basic requirements for this expansion and dissemination, as 
appropriate, when the request for proposals is publicly released. 

 
(2) Review of the project master plan 

The PM will comprehensively take into consideration changes in the situation inside and 
outside the project, such as the progress and evaluation results of the research and 
development in question, social and economic situations, domestic and international 
research and development trends, policy trends, the status of funding available for research 
and development, and so on. The PM will also consider (when needed) plans for how to 
better achieve the aims of the project and will take necessary action to review the project 
master plan. Such actions include, but are not limited to, the review of the goal to be 
achieved, the project implementation period, the project implementation system, and the 
project master plan. 

 
(3) Basis laws 

This project shall be implemented according to Item 2 and Item 9 of Article 15 of the Act 
on the New Energy and Industrial Technology Development Organization. 

 
6. Revision history of the project master plan 

(1) January 2020: formulation 
(2) October 2020: revision for delegation of authority and responsibility of project leader 

(PL) 
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(Exhibit 1) Research and Development Plan 
Research and Development Item (i): Development of Fundamental Technology for an AI 

System That Evolves Together With Humans 
1. Necessity of research and development 

In the fields and tasks where the application of AI technology will have a strong social and 
economic influence, it is necessary for humans and AI to work together in collaborative 
roles rather than directly utilize AI inferences for machine control and so on. To make this 
situation a reality, it is important to realize an AI system that evolves together with humans 
that allows humans and AI to interact with each other, so that humans can discover new 
insights from AI inferences and AI can further enhance its inference accuracy by gaining 
knowledge from humans. In order to realize such a system, it is necessary to solve the 
following issues: 

 The AI system needs to be capable of explaining its basis of inference in a manner 
understandable to humans. However, in the case of machine learning, especially 
deep learning, the reasoning processes and basis of inference are concealed in a 
black box and are rarely explainable. 

 It is necessary to build a system that allows AI to gain knowledge from humans to 
enhance its accuracy and other abilities. However, technologies have not been 
established for a system in which humans and AI can learn from each other. Such 
technologies would include, but would not be limited to, the following: 
 Technology to integrate knowledge gained through machine learning of data 

and knowledge owned by humans into a utilizable form.  
 Technology for AI to understand human intentions.  

 
2. Specific contents of research and development 

Taking into account the above issues, research and development of the following 
technologies will be conducted on an AI system that evolves together with humans: 

 Technology to realize an AI system that is capable of explaining the results of AI 
learning and the reasoning processes and basis of inference of that learning while 
maintaining the accuracy required in the field where AI is utilized. 

 Fundamental technologies required for humans and AI to learn from each other, 
for example: 
 Technology to integrate knowledge gained through machine learning of data 

and knowledge owned by humans into a utilizable form. 
 Technology for AI to understand human intentions.   

In addition, a common fundamental technology of an AI that evolves together with humans, 
such as the architecture of these AI systems, which would serve as a reference in many 
fields, and research and development relating to cognitive behaviors of humans will also 
be developed. 
It is necessary to continue to conduct the research and development of common 
fundamental technology, whilst at the same time testing results in diverse real-world 
environments. Therefore, the research and development of this common fundamental 
technology will be conducted in a central research and development hub that has an 
environment that enables testing under conditions assumed for applications in various 
fields, and facilities that can reproduce such an environment. 
At the same time, the central research and development hub shall also have the following 
functions to serve as a bridge for research and development achievements to the real world: 

 To establish a routine that makes research results achieved by the central research 
and development hub available to other participants and outside researchers, and 
to establish a system that facilitates a close exchange of views. 
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 To promote the practical realization and commercialization of developed 
technology by dispatching information in a concentrated and unified manner. This 
information also includes achievements relating to an AI system that evolves 
together with humans not made by such a central research and development hub 
but by other participants if agreement from the other participants is obtained with 
the support of NEDO. 

 
3. Goal to be achieved 

Interim goal 
Each developed technology achieves a level whereby it can be applied to a certain 
specific field on a trial basis. Also, respective elemental technologies are applied to 
certain specific fields on a trial basis to identify problems with a view towards 
further development research. 
 

Final goal 
Issues identified as a result of trial applications in specific fields are resolved and 
the technology necessary for launching development research is established. 
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Research and Development Item (ii): Establishment of a Reliable Method of Evaluating 
and Managing the Trustworthiness of AI in the Real 
World 

1. Necessity of research and development 
Currently, there are fields in which AI technology has already been adopted, for example,  
electronic commerce websites, recommendation functions in social media and the like, 
character recognition systems of addresses and ZIP codes, and so on. In the case of 
technology fields like these, the social and economic impact from errors of judgment made 
by AI, if any, would not be too great and, therefore, the importance of the level of quality 
of the AI systems themselves would be relatively low. However, if AI systems were to be 
introduced to areas such as credit screening, medical diagnosis, automatic driving vehicles, 
any error of judgment made by AI would threaten serious social and economic 
consequences and, therefore, evaluation and management of AI quality are important. 
For example, in the case of automatic driving vehicles, AI systems are required to work 
flexibly under many different conditions, such as changes in weather conditions, a 
pedestrian suddenly running out into the street, and so on. However, it is not easy to 
evaluate and manage the abilities and reliability of AI. Furthermore, if an AI system 
continues to learn while it is being operated, there is a possibility that the AI will continue 
to change from hour to hour. Because of these facts, it is difficult to use the evaluation 
management methods of existing software to evaluate and manage the functionality of AI 
systems.  
In consideration of the above circumstances, the Guidelines for Machine Learning Quality 
Management (expected to be released in 2020) will be developed in the course of a project 
titled, Development of Core Technology for Next-Generation Artificial Intelligence and 
Robotics, and a basic concept of quality evaluation and management for AI systems will 
be presented in that document. However, evaluation items, reference indexes, and purposes 
of quality will be different depending on each application field and/or style of utilization 
of AI. Therefore, a concrete evaluation method will not be mentioned therein.  
The widespread dissemination of a method of quality evaluation/management of AI into 
society is indispensable for the integration of AI systems into all areas of the real world. In 
light of this, it is necessary for the future that concrete methods of quality evaluation and 
management that follow the concept of the Guidelines for Machine Learning Quality 
Management are presented and, in addition, examples of quality evaluation and 
management are accumulated through real-world applications.  

 
2. General outline of research and development 

The following research and development will be conducted to establish specific methods 
of quality evaluation and management of AI: 

 Development of a specific quality evaluation and management manual, which 
specifically mentions evaluation items, reference indexes, and purposes of quality, 
under the Guidelines for Machine Learning Quality Management and is based on 
actual case examples. 

 Development of technology to evaluate and manage quality such as measurement 
technology and technology that improves inference stability. 

 Development of testbeds that can handle an enormous quantity of inspection data 
and/or statistical data in an integrated manner. Because the process of evaluating 
and managing the quality of AI is supposed to be conducted in parallel with the 
setting up of AI systems, the volume of data produced in the course thereof will 
be huge, and the testbeds shall be capable of handling such a huge volume of data.  

Such research and development shall also be conducted in a coordinated manner with 
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measures for standardization and the like. Also, proposals for evaluation methods to be 
developed that aim for standardization, the provision of data, and so on shall be actively 
pursued.  

 
3. Goal to be achieved  

Interim goal 
 Based on actual case examples, three manuals for specific quality evaluation and 

management will be released. 
 Measurement technology and technology that improves quality will be applied to 

specific cases on a trial basis.  
 Fundamental parts of testbeds will be disclosed to researchers. 

 
Final goal 

 More than three cases of quality management will be performed on-site by 
utilizing quality evaluation and management methods, which will have been 
publicly released.  

 Measurement technology and technology that improves AI qualities that will have 
been developed will be incorporated in testbeds. 

 Completed version of a testbed that will have the necessary functions incorporated 
as a result of feedback from researchers will be publicly released.  
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Research and Development Item (iii): Development of AI Technology That can be Easily 
Constructed and Integrated 

1. Necessity of research and development 
Although the introduction of AI is desired in diverse fields, in reality, there are cases where 
collecting a large volume of data is inherently impossible and/or cases where it is too costly 
to collect the data required for AI learning processes.  
For example, in the case of abnormal noise detection at manufacturing sites, it is not always 
possible to provide enough data on noise necessary to train the AI to the required level of 
accuracy. Even if such data can be collected, building models requires a huge volume of 
data for AI to learn. Data collection and preliminary processing of it includes a series of 
actions, such as collecting the data, tagging it, normalizing it, and so on, which are costly.  
In addition, during the development process of AI technology, learning requires high-
performance computational resources, which also inflates the required cost. It is necessary 
to solve the kinds of issues to spread an AI system that evolves together with humans to 
areas of the real world. 

 
2. Specific contents of research and development 

A platform will be built to efficiently develop AI systems with a small volume of learning 
data by using a model which is pre-trained using a large volume of learning data. To put it 
in concrete terms, the following technologies and the like will be developed: 
 Technology that is capable of efficiently building a general-purpose model based on 

different types of data such as graphic images, moving images, languages, and so on. 
 Quasi-general-purpose models are divided into actual application fields. 
 Technology that is capable of building a high-accuracy model for a specific 

application area by using a small volume of data and by combining such pre-trained 
models. 

 Technology that facilitates utilization of the data and builds models through efficient 
data management. 

In consideration of this, such research and development requires a computing facility for 
efficient processing of a large amount of a wide variety of data. Therefore, it will be 
conducted at a central research and development hub that has such a facility.  
In addition to the above, such a central hub for research and development will have the 
following functions to serve as a bridge to the real world:  

 To make an arrangement that allows research results achieved by a central research 
and development hub to be available for other participants and outside researchers, 
and facilitates a close exchange of views.  

 To promote practical realization and commercialization of developed technology 
by actively dispatching information on research and development achievements 
concerning the Development of AI Technology That can be Easily Constructed 
and Introduced. 

 
3. Goal to be achieved 

Interim goal 
The effectiveness of element technology capable of easily building AI systems, such 
as technology to efficiently build a model pre-trained with general-purpose learning, 
will be verified. During the verification process, multiple AI systems for specific 
case examples will be built on a trial basis to identify issues from the results of the 
trials regarding the building of platforms.  
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Final goal 
A platform on which universities, companies, and the like can use AI systems is 
built. AI systems here mean one which can be efficiently built by using a model pre-
trained by general-purpose learning, can be utilized without difficulty, and works on 
a practical level. 
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(Exhibit 2) Research and Development Schedule 

 

FY2020 FY2021 FY2022 FY2023 FY2024 

Research and development 

Research and development 
 

Research and development 
 

St
ag
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In
te

rim
 e

va
lu

at
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Research and Development 
Item (i): Development of 

Fundamental Technology  
for an AI System That 
Evolves Together With 

Humans 

Research and Development 
Item (ii): Establishment of a 

Reliable Method of 
Evaluating and Managing the 
Trustworthiness of AI in the 

Real World 

Research and 
Development Item (iii) 

Development of AI 
Technology That can be 
Easily Constructed and 

Integrated 


