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STRATEGIC POLICIES IN THE Al RACE

Al scientific Policies in China

Yi Chang, Chengqgi Zhang
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Artificial intelligence (AI) has evolved into a new era, and its rapid development will
profoundly affect the everyday life of citizens worldwide. Countries around the world are
establishing governmental strategies and initiatives to guide the development of Al. The
Chinese government is using the development of Al as a major strategy to enhance national
competitiveness and protect national security. In January 2016, the Chinese State Council
released the 13th Five-year Plan on National Science and Technology Innovation, explicitly
putting forward the guidance, general requirements, strategic mission and reform
measures for Chinese science and technology innovation. Over the next five years, smart
manufacturing will be one of the major missions of the “Science and Technology Innovation
2030 Project” and there will be a focus on the development of Al technology. In July 2017,
the Chinese State Council issued the “New Generation Artificial Intelligence Development
Plan” in a bid to seize the major strategic opportunities for the development of Al, to create
Chinese first-mover advantage, and to accelerate the process of building China into an
innovative country and a leading power of science and technology in the world.

The plan has been regarded as a major event in the history of Chinese science and
technology development and, more importantly, the construction of an open, collaborative,
Al technology innovation system is one of China’s major missions in Al development.

Strategic Goals

As for the strategic goals of Al scientific development in China, the “New Generation
Artificial Intelligence Development Plan” has stated that it is a three-step process:
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Step one. By 2020, the Chinese government expects its companies and research facilities to
make important progress on Al theory and technology, including large-scale data
intelligence, cross-media intelligence, multi-agent intelligence, hybrid intelligence,
autonomous intelligence systems, and other fundamental theories and core technologies.
China will achieve landmark results in Al models, core devices, high-end equipment, and
foundational software.

The Chinese State Council wants to create first-mover advantage,
and to accelerate the process of building China into an innovative
country and a leading power of science and technology in the world

Step two. By 2025, the Chinese government expects to have initially established the new
generation of Al theory and technology system, with autonomous learning ability to achieve
breakthroughs in many areas, and obtain world-leading research results.

Step three. By 2030, the Chinese government will have formed a more mature Al theory
and technology system. The government expects to make major breakthroughs in brain-
inspired intelligence, autonomous intelligence, hybrid intelligence, and swarm intelligence,
among others, and to have an important influence in the field of international artificial
intelligence research, occupying the commanding heights of artificial intelligence science
and technology. At this time, China will be the world’s premier artificial intelligence
innovation center.

In view of the weak foundation of the original theory and the lack of major products and
systems, the Chinese government has resolved to establish AI fundamental theory and a key
common technology system, plans the construction of major science and technology
innovation centers, aims to strengthen high-end talent team in Al, prospectively plans Al’s
major science and technology projects, seeks to develop a continuous innovation ability,
and, finally, intends to make a greater contribution to the development of Al in the world.

To Establish the New Generation of AI Fundamental
Theories

Considering current needs and long-term development, the Chinese government aims to
pay close attention to the major scientific frontier issues in Al and establish the new
generation of fundamental Al theories in order to provide strong scientific reserves for Al
sustainable development and in-depth applications. By focusing on the study of
fundamental theories, such as large data intelligence, cross-media perception computing,
human-machine hybrid intelligence, swarm intelligence, autonomous collaboration and
decision-making—which can all foster Al technology upgrading—the Chinese government
expects to break basic Al application theory bottlenecks. Taking a direction that could lead
to a paradigm shift in Al, the Chinese government proposes to prospectively plan the cross-
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domain fundamental theoretical research of advanced machine learning, brain-inspired
intelligence, and quantum intelligence.

As we know, the development of Al requires multidisciplinary collaboration. To carry out
interdisciplinary exploratory research, the government is encouraging research institutions
to promote the integration of Al and related foundation disciplines, such as neuroscience,
cognitive science, quantum science, psychology, mathematics, economics, sociology, and so
on. It will also strengthen basic theoretical mathematical research to guide the
development of Al algorithms and models.

Furthermore, the relevant government ministries will pay more attention to the legal and
ethical implications of Al fundamental theory to support highly original exploratory
research. The Chinese government is encouraging scientists to explore freely, capture the
forefront of artificial intelligence problems and put forward more original theory to make
more original discoveries.

Establish the New Generation of Al Key Common Technology
Systems

In an effort to address the urgent need to enhance Chinese international competitiveness in
Al, the Chinese government proposes that the development and deployment of key common
technology of Al should maintain algorithms as the central task. In particular, it should be
based on data and hardware, focus on the perception-recognition problem, knowledge
computing, cognitive reasoning, motion execution, the human-computer interaction
capability, and ultimately form openly compatible, stable and mature technological systems.

Specifically, the system outlines eight key common technologies, including:

1. Knowledge computing engine and knowledge service technology, which is to focus on
knowledge processing, deep search and visual interaction.

2. Cross-media analysis and reasoning technology, which incorporates cross-media
unified characterization, association understanding and data mining, knowledge
graph construction and learning, knowledge evolution and reasoning and intelligent
description.

3. Swarm intelligence key technology, focusing on breakthroughs in the Internet’s
popular collaboration, large-scale collaborative knowledge resource management and
open sharing.

4. New hybrid intelligent architecture and new technology, focusing on the
breakthroughs in the integration of human-computer interaction and implementation
of the integrated model, intelligent computing forward new sensor and universal
hybrid computing architecture.

5. Intelligent-autonomous system, which is composed of autonomous system computing
architecture, complex dynamic scene perception and understanding, real-time
precision positioning, adaptive environment for complex intelligent navigation.

6. Virtual reality intelligent modeling technology, which mainly refers to virtual object
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intelligent behavior modeling technology.

7. Intelligent chip and system, focusing on breakthroughs in energy efficient,
reconfigurable brain computing chips and computational imaging capabilities of
brain-inspired vision sensor technology.

8. Natural language processing technology, which is specific to the natural language of
grammatical logic, character conceptual representation and in-depth semantic
analysis of the core technology.

Plan Al Innovation Platforms

In order to meet the resource requirements of Al development, it is essential to construct
an Al innovation platform to strengthen the support for Al development and application.
The Chinese government proposes to promote the construction of an Al hardware and
software infrastructure platform, and to open-source of all kinds of common software and
technology. Besides this, other Al innovation platforms, including a swarm intelligent
service platform, hybrid intelligent support platform, autonomous system support platform,
and the fundamental data and security detection platform have also been proposed.

Accelerate the Cultivation and Recruiting of High-End Al
Talent

In the wave of Al technological development, those possessing high-end talent with
advanced science and technology skills will be strategically active amongst the fierce
competition. In order to build Chinese talent, the Chinese government regards the high-end
talent team construction as one of the most important missions in the development of Al.

Adhering to the combination of cultivation and recruitment, the government is encouraging
research institutions to improve the Al education system, strengthen talent reservation and
echelon construction, and, in particular, accelerate the recruitment of the world’s top
young talent.

Most provinces, national council ministries and institutions have
responded positively by accelerating Al planning and issuing Al
scientific plans

To cultivate high-level Al innovation talent and teams, the government is promoting the
support and cultivation of Al leading talent with development potential in fundamental
research, applied research, operation, and maintenance. In addition, it intends to place
more attention on compound talent cultivation, focusing on cultivating versatile talent who
can integrate Al theory, methods, technologies, products, and applications, as well as
horizontal composite talent specializing in Al, combined with economic, social,
management, standards, and laws. Through major research and development tasks
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assignment and fundamental platform construction, China will recruit high-end AI talent,
build a number of high-level innovation teams in key Al research fields, and strengthen
domestic innovative talent in order to cooperate with the world’s top Al research
institutions.

With regard to increasing the recruitment of high-end Al talent, the Chinese government
will open up specialized channels and implement special policies to achieve high-precision
Al talent recruiting, focusing on the recruitment of top international scientists and high-
level innovation teams in neural awareness, machine learning, automatic driving, intelligent
robots, among other fields. It is encouraging the use of project cooperation, technical
advice, and other flexible ways to discover Al talent and co-ordinate existing talent plans to
strengthen Al talent recruitment, especially for outstanding young talent.

It is also proposed to improve the Al education system by setting up Al specialties and
promoting Al as a first-class discipline. The Chinese government will establish AI Schools in
pilot institutions as soon as possible, and increase the enrollment number of masters and
doctors in Al-related disciplines. Furthermore, colleges and universities are being
encouraged to broaden Al educational content, to form a new model of “artificial
intelligence +X”, and develop the connection between Al and mathematics, computer
science, physics, biology, psychology, sociology, law, and other disciplines. The government
encourages strengthening cooperation among industry, university, and research institutions
in order to further develop Al disciplines.

Plan the New Generation of AI Major Science and
Technology Projects

With a focus on the urgent needs and weak areas of Al development, the Chinese
government is focusing on the implementation of the new generation of major Al science
and technology projects. It emphasizes strengthening overall co-ordination, and clarifying
the key points of the task boundaries of research and development. Additionally, it expects
the existing research and development planning to support the “1+N Al Program”.

Here, “1” refers to the new generation of major Al science and technology projects. These
projects focus on the prospective planning of fundamental theory and key common
technology, make predictions for Al development, and strengthen the research of
comprehensive impacts of Al on the countermeasures.

“N” refers to the Al research and development projects deployed in the relevant national
plan. The focus is to strengthen its connection with the major science and technology
projects of the new generation of Al, and collaboratively promote theoretical research,
breakthroughs and product development applications in Al. The Chinese government will
strengthen the connection of Al research with the “Core Advanced Foundation” (core
electronic devices, advanced general-purpose chips, and fundamental software), integrating
circuit equipment and other projects listed in National Science and Technology Major
Projects to support Al hardware and software development. It will also strengthen the
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mutual support with other projects listed in the “Science and Technology Innovation 2030
Project.” Besides this, the National Key Research and Development Program and the
National Natural Science Foundation will continue to promote and strengthen support for
the AI frontiers. The achievements in Al-related fundamental theories and common
technologies supported by other science and technology projects will be openly shared.

The government proposes to innovate an organization implementation model of AI’s new
generation major science and technology projects, adhering to the principle of
concentrating resources on major achievements and breakthroughs, and fully utilizing the
role of market mechanisms to mobilize all forces and collectively promote its
implementation. Additionally, it also emphasizes the importance of clarifying management
responsibilities and regular assessments, strengthening dynamic adjustments and
improving management efficiency.

Policy Execution

Since the release of the “New Generation Artificial Intelligence Development Plan” by the
Chinese State Council, most provinces, national council ministries, and institutions have
responded positively by accelerating Al planning and issuing Al scientific plans. The
National Natural Science Foundation of China, as one of the main organizations supporting
fundamental research in China, has also supported two new research areas this year,
Artificial Intelligence and Information Science, focusing on original fundamental
prospective and crosscutting research around major Al scientific issues and technologies. It
encourages Al researchers to cooperate closely to explore new concepts, new theories, new
methods, and new technologies in the interdisciplinary field, and expects to build prototype
systems and promote the common development of Al and other research fields.
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