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Preface

This River Publishers Rapid book analyzes artificial intelligence (AI)
implementation priorities, prospect domains as well as some new research
tendencies and trends for AI development and implementation. The book
consists of seven chapters in the Al field and may be conditionally divided into
two parts.

Part1is devoted to the world’s priorities in A’simplementation and its main
components (Chapters 1 and 2) and is based on (a) analysis of the 50 national
strategies for AI development as well as the world’s and NATO’s priorities
in AT implementation; (b) methodological aspects for creating the Ukrainian
AT conception and strategy, key priority areas for the introduction of AI in
Ukraine, the conscience approach to Al systems design, as well as a discussion
on new generation computer systems with embedded AI. Special attention is
paid to perspectives of Al implementation in education and interrelation and
inter-influence between Al and educational systems.

Part 2 (Chapters 3-7) is devoted to some new tendencies in Al development
and implementation. Many scientific results and discussions are directed to
some new trends in contemporary Al research: (a) Al systems and tools for
shipping and shipbuilding; (b) quantum computing and color optical fuzzy
computing in applied AI R&D; (c) Al for increasing the efficiency of the
decision-making processes; (d) neural networks for solving classification and
recognition tasks.

This book provides an overview of the recent developments in advanced Al
systems including new theoretical findings and successful examples of practical
implementation of the Al tools in different areas of human activities.

The monograph consists of research-analytic-oriented chapters presented
by invited high-caliber scientists from different countries (Ukraine, the United
States of America, Poland, Norway, and P.R. of China).
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The chapter “Analysis of the Prospect Domains in AI Implementation:
Nationals, NATO and Ukraine AI Strategies” presents an overview of the
national AI strategies in different developed countries, NATO approaches and
Ukrainian AI conception and strategy with focuses on the perspective domains
of AI implementation. Special attention is paid to the analysis and example
demonstrations of Al advances, challenges, and dangers as well as current steps
in the Al regulation policy on the national and international levels.

The chapter “Interrelation and Inter-influence of Artificial Intelligence and
Higher Education Systems” analyzes recent developments, applications, and
perspectives of Al tools for increasing the efficiency of education processes. The
important role of Al academia and academia/IT-industry consortia in training AI
specialists, and sharing Al resources and qualified cadres is discussed in detail
with examples of successful such type consortia in the USA, United Kingdom,
Sweden, Thailand and Africa.

The chapter “Multivariate Information Systems and Polymetric Sensors:
AI Implementation Perspective in Shipping and Shipbuilding” discusses the
increasingly global impact of AI’s methods and instruments on accelerating
the dual transition of the maritime industry, including shipping, shipbuilding,
and critical maritime infrastructure. The purpose of the research is a concise
and structured review of some gaps in the development and implementation of
the concepts of e-navigation, Digital Twins, Industrial Internet of Things, etc.,
and their potential influence on the safety and overall efficiency of commercial
ships and onshore transshipment terminals.

The chapter “There is Still Plenty of Room at the Bottom: Feynman’s Vision
of Quantum Computing 65 Years Later” discusses the historical aspects of the
appearing quantum computing and interrelation of quark computing and color
optical computing as perspective tools (approaches) for creating advanced Al
systems with further speed up computation processes.

The chapter “Decision Support System for Maintenance Planning of
Vortex Electrostatic Precipitators Based on IoT and AI Techniques” addresses
the issue of introducing an intelligent decision support system (DSS) for
efficient maintenance planning of vortex electrostatic precipitators (VEPs) in
industrial settings. Leveraging the integration of the Internet of Things and AI
techniques, the proposed DSS aims to significantly reduce equipment downtime
through the optimization of cleaning modes and schedules. In light of the
increasing importance of production efficiency and continuous improvement
of intelligent technologies, this study becomes particularly relevant as it offers
a comprehensive solution for optimizing VEP performance using Al
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The chapter “Leveraging Pre-trained Neural Networks for Image Classifi-
cation in Audio Signal Analysis for Mobile Applications of Home Automation”
presents an in-depth analysis of innovative approaches in the field of audio
signal classification using convolutional neural networks and their integration
with image processing techniques. The authors investigate the effectiveness
of transfer learning from image to audio domains, examining various neural
network architectures like VGG16, DenseNet201, MobileNetV3Small, and
EfficencyNet. Special emphasis is placed on the adaptability of these networks
to handle audio data, particularly through the manipulation of input sizes and
structures, such as Mel-frequency cepstral coefficients and short-time Fourier
transform spectrograms.

The chapter “Effectiveness Evaluations of Optical Color Fuzzy Computing”
describes the special AI technique for increasing the efficiency of fuzzy
information processing. The proposed by the authors approach consists of
representing input fuzzy information as color information quanta with the
ability to carry out logical operations with them based on the transformation
of light radiation. It is shown that the proposed approach provides obvious
advantages of increasing the speed of logical calculations due to direct
processing (without digitalization) of large fuzzy input data.

The chapters of the monograph have been structured to provide an easy-to-
follow introduction to the topics that are addressed, including the most relevant
references, so that anyone interested in this field can get started in the area.

This book may be useful for researchers, policymakers, and students
who are interested in creating strategies for Al research, development and
implementation, and developing advanced Al tools and systems.

Let us express our deep appreciation to all authors for their contributions as
well as to reviewers for their timely and interesting comments and suggestions.
We certainly look forward to working with all contributors again shortly.

14 February, 2024
Yuriy P. Kondratenko

Anatolii I. Shevchenko

Xi
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Abstract

This chapter is devoted to the implementation aspects of artificial intelligence
(AI) based on the analysis of 50 national strategies for AI development in
developed countries. The different forms of national AI presentations and
prospect domains for AI applications are discussed. Special attention is paid
to NATO and Ukraine activities in AI development and implementation at the
current stage and in the future. The chapter focuses on the modern advantages
in AI development and challenges in Al implementation including moral-ethical
issues and dangers for human civilization. Some character examples of AI
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Analysis of the Prospect Domains in Al Implementation: Nationals, NATO

implementation in positive and negative aspects are considered as the basis for
creating national and world policies in the regulation of AI development and
implementation.

Keywords: Artificial intelligence, strategies, development, implementation,
advances, challenges, regulation policy.

1.1 Introduction

Artificial intelligence (AI) plays a decisive role in the modern stage of
innovative development of technologically developed countries of the world.
Methods and means of artificial intelligence are widely used in various areas
of human activity [1, 2], such as medicine, manufacturing, agriculture, the
country’s defense, state administration, the space industry, and others.

Successful examples of the use of artificial intelligence in various countries
of the world [3] confirm the possibility of a significant increase in economic
indicators due to the creation of opportunities for a more effective solution for
complex technical, economic, social, and humanitarian tasks.

Al has enormous potential and is the engine of global progressive
development. This technology can help tackle challenges such as combating
climate change, fighting against terrorism, discovering and developing new
methods of diagnosis and treatment of oncological and cardiovascular diseases,
optimization of automated industrial processes, increasing efficiency in
education, and others.

Many publications are devoted to Al development and implementation in
different fields, to describing successful cases, Al advances and AI influence
on crucial decisions and shaping new perspectives on the future [4-7]. Today’s
key goal is to ensure efficient and transparent research in human-centered
Al systems and an effective governance framework for AI implementation
processes.

The efforts of researchers, governors, and policymakers must be directed
to the adaptation of AI’s potential to improve the lives of people and create a
corresponding atmosphere and innovative conditions for AI development and
implementation for a happy future of the people. The scientific community
needs to constantly analyze and understand not only advances but also the
challenges and dangers of wide AI implementation as well as develop and
standardize approaches for Al research to take into account potential threats
arising from unethical or uncontrolled behaviors of designers and users [3, 8].
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The aim and focus of this chapter is the analysis of (a) the strategic
plans in developing perspective Al technologies, (b) the main priority domains
in AI implementation in the different regions of the world, and (c) the
potential dangers and important ethical issues concerning Al development and
implementation.

The remainder of the chapter is presented in the following way. Section 1.2
discusses the different forms and peculiarities of the national AI strategies
for the main developed countries in the world. The NATO perspectives and
directions in AI development and implementation are considered in Section
1.3. The conception, main prospect domains and plans for creating and
implementing AT in Ukraine is discussed in Section 1.4. Section 1.5 is devoted
to the analysis of the advantages, challenges, and dangers of Al implementation
for people, countries, ecology, and others. The current state of creating
regulatory policy in the Al field is considered in Section 1.6. Finally, Section 1.7
concludes the study and suggests potential directions for forthcoming research.

1.2 Priorities in Al Implementation Based on National Strategies

Investment in AT development and implementation is growing year by year in all
regions of the world. According to experts, the implementation of Al is predicted
by 2030 to increase the gross domestic product (GDP) of China, in particular, by
26%, in North America by 14%, and in Europe by around 10% [2, 3].

The rank of Al implementation in the different domains of human activity
will play a significant role in the scientific-economical competition between
countries, companies, and regions on the global world level and their leadership.
Understanding this concept, the governments of different countries try to
underline the importance of AI development and implementation by creating
national Al strategies with a focus on the priorities in research, creation, and
application of AI systems, taking into account their national peculiarities,
national interests, and current state of science, education and the countries’
economy as a whole.

A list of 50 developed countries, which represent 90% of the global GDP, was
published by Holon IQ and included countries that officially presented their
national strategies for Al development and implementation [9, 10]. Practically,
the countries from all continents are presented in this list. It is very important
to underline that national AI strategies in different countries have different
forms, all national strategies were created without general unification and
standardization approaches and correspondingly all 50 national AI strategies
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can be divided into several groups depending on the forms of AI strategy
presentation. Some of them are in the form of an AI roadmap, plan, program,
initiative, white paper, executive order, etc. Table 1.1 presents information
about the form of the national AI strategies in different countries and groups
of countries.

Table 1.1: The form of national Al strategies in different groups of countries.

‘ Form of the national Al strategy ‘ Country

Al roadmap Australia, the Netherlands, the Philippines
Al national programme Finland, Singapore, Saudi Arabia
Al plan Argentina, China, Poland, United States of America
Al strategy Belgium, Brazil, Canada, Czech Republic, Denmark, Estonia, France,
Germany, Hungary, India, Indonesia, Japan, Kenya, Lithuania,
Luxemburg, Malta, Mexico, Norway, Qatar, South Korea, Spain,
Tunisia and others
Al white paper Italy
Al mission Austria
National Al initiative Portugal, South Africa
Al national approach Spain
Al policy Chile, Colombia
Presidential Al initiative Pakistan
Al report New Zealand, United Kingdom
Al framework Malaysia
Recommendation for Al strategy Sweden
Executive order on Al Russia

Canada and Japan were the first and second countries in the world,
respectively, that created and introduced their national strategies for Al
development and implementation [3, 9, 10]. Each national AI strategy reflects
the main domains and priorities in Al development and implementation,
taking into account the unique economic and geographical characteristics of
each country, the interconnection between industrial and agricultural sectors,
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the correlation between science and education, and expected and desired
transformations in corresponding areas of human activity.

Let us analyze the priority domains and priority goals for AT development
and implementation based on the national AI strategies of several countries
from different continents (Asia, Africa, North America, South America, Europe,
and Australia).

Among the priority domains of AI implementation [3, 9, 10] are: health,
infrastructure and natural resources (Australia); research and innovation,
society, ethics and labor market, qualification and training, AI governance,
security and law, Al in the public sector, infrastructure for industrial leadership
positions, Al in the economy (Austria); research and talent development
(Canada); human capital, fiber optic networks, computing infrastructure,
ethics, standards, security, and regulation (Chile); R&D, industrialization, talent
development, education and skills acquisition, standard setting and regulations,
ethical norms, and security (China); financial inclusion, cybersecurity, land
tilting, the election process, single digital identity, and overall public service
delivery (Kenya); Al in the public delivery (Kenya); Al in the public sector and
business based on regulation and data access, infrastructure and information-
communication technologies; realization of the ethical principles, protection
of data and security (Norway); education based on special training programs
and AI graduate schools, health, public safety, and defense based on funding
major projects, infrastructure based on AI semiconductors for autonomous
vehicles (South Korea); the education domain for training more skilled AI
professionals; the science domain for creating significant results in applied
and fundamental AI research based on ethical, safe, reliable, and transparent
Al developments (Sweden); transport, health, space, renewable energy, water,
technology, education, environment and traffic (United Arab Emirates).

Among the main goals for AI development and implementation are [1,
2, 9, 10]: (a) policy support on ethics, regulation, skills, and competencies;
provide Al cartography; co-animate Belgian AI community; collect EU funding
and connect EU ecosystems; training in AI; implementation AI technologies to
the industries; new products and services based on AI technologies (Belgium);
(b) concentrate research on developing responsible and trusted AI, promote
digital transformation for SME (small and medium-sized enterprises), enhance
economic development, ensure equitable distribution of AI benefits (Czech
Republic); (c) to make digital transformation of business and providing
the necessary digital skills to people (Denmark); (d) advancing the AI
implementation in the public and private sector, developing AI R&D, education
and a legal environment for the AI introduction (Estonia); (e) enhance the
skills for searching the quality jobs, invest in research and domains that can
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provide the maximization of economic growth and social impact, and wide
introduction of Indian-made AI developments to other developing countries
(India); (f) increasing number of young researchers in Al fields and unifying
data formats and standards for different industrial sectors (Japan); (g) crime
prediction in the public sector, improving services for citizens and internal
government processes (Lithuania); (h) building up AI talent, integrating ethics
in AI frameworks, R&D investment, and balancing the role of man and machine
(the Netherlands); (i) creating job places and an AI ecosystem for equitable
and sustainable development (Tunisia); investing in AI research, unleashing
AT resources, setting Al governance standards, building the AT workforce, and
protecting the American Al advantages (United States of America).

As we can see, many priority goals and priority domains (transport,
education, health, and others) are common for the national AI strategies of
the corresponding groups of countries and, at the same time, many countries
demonstrate specific and unique goals and priority domains for AI development
and implementation.

Experts estimated [11] that by 2030 the contribution of AI to the global
economy will be $15.7 trillion (US dollars).

1.3 NATO’s Priorities and Perspectives in Al Implementation

Itisnecessary to underline that AT’s solutions have become a significant integral
part of national security strengthening and an important component of warfare
operations [2], especially at the last stage of quick development of various
intelligent technologies and multidisciplinary research.

Al can offer a wide spectrum of military applications for providing
strategic and tactical advantages. In particular, the war in Ukraine has
become the first high-tech war in human history, in which both sides of the
conflict began utilizing the capabilities of computational artificial intelligence.
Ukrainian forces, during the Russian invasion of Ukraine, implemented
modern Al technologies for battlefield intelligence, counterpropaganda, and
communication interception across various channels [12] and others.

The UK pays a lot of attention to using AI for the modernization of its
defense weapons [3]. The integration of Al is the basis for the implementation of
an upgrading strategy for the UK defense program, which was unveiled in June
2022. According to this strategy, a centralized defense AI center for research,
development, and implementation was established and a part of military capital
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funds is planned for direct financial support of civilian AI projects with dual
assignment.

Germany, for deployment and activation of scientific research and
technological investigations based on the AI development and implementation,
has dedicated euros 500 million (June 2022).

The US Department of Defense has asked (for the research and
development of advanced Al-connected technologies) for a sum of US $874
million as part of the 2022 US military budget.

Such examples of the organizational and financial activity and support of
USA, Germany and UK demonstrate that NATO member states have recognized
the significant potential of AI to transform their defense strategies, streamline
operations, and enhance military capabilities [1, 2]. Striving to maintain
a competitive advantage on the world stage, NATO countries prioritize Al
research and implementation to increase interoperability and ensure a safer
and more sustainable future. NATO, in July 2022, announced a euros 1 billion
venture investment dedicated to technology investments, including AI [3].

Some publications consider the key priorities of AI research and
implementation in NATO countries [1, 2, 3, 13, 14], and analyze the challenges
and opportunities presented by this modern disruptive technology. Topics such
as strategic planning, force optimization, information advantage, and ethical
aspects are also discussed, highlighting how NATO members can effectively use
AT to strengthen their defenses and contribute to international security. When
considering the current landscape of AI in the military domain, an important
focus is also on cooperation and interaction between NATO allies to achieve
common goals and protect against potential threats.

To coordinate efforts in the field of AI technologies, the NATO Data
and AI Review Board (DARB) was created. DARB began its work on Al
standardization in February 2023 with the implementation of an initiative to
develop a comprehensive and accessible certification standard for artificial
intelligence. This standard aims to ensure that the industries and institutions
of the Alliance meet international legal standards, as well as the principles and
values of NATO [15].

The NATO Science and Technology Organization published “Science &
Technology Trends 2023-2043” across the Physical, Biological, and Information
Domains with the priorities of AI development and implementation for the
years 2023-2043 [16].

Among the disruptive technologies, the authors of the overview in [16]
consider big data, information and communication technologies, artificial



Analysis of the Prospect Domains in Al Implementation: Nationals, NATO

intelligence, robotics and autonomous systems, space, hypersonics, energy
and propulsions, electronics, and electromagnetics. Quantum, bio, and
human enhancement technologies are included in the group of emergent
technologies.

At the same time, the most disruptive and emergent technologies are
interconnected between each other based on convergence, inter-dependencies
and synergies, and special attention in [16] is paid to data-Al-autonomy, data-
quantum, space-hypersonics-materials, space-quantum, data-Al-biotechnologies,
data-Al-materials, and energy-materials AI. As another example, NATO’s
Quantum Technologies Strategy talks about the need to take into account
the consequences of the development of data and artificial intelligence for
quantum technologies [17]. It is also necessary to underline that special
research should be directed at solving complex problems associated with
human-AI teaming and psycho-socio-technical issues.

NATO specialists use the Al definition, which was published by the Air Force
Research Laboratory (AFRL) in [18], in particular:

“Al refers to the ability of machines to perform tasks that normally
require human intelligence - for example, recognizing patterns, learning
from experience, drawing conclusions, making predictions, or taking action
— whether digitally or as the smart software behind autonomous physical
systems”.

Al is seen by NATO analysts as a technology to improve operational
awareness by processing and integrating data from various sensors, platforms,
and intelligence sources in real time. AI tools can help a more complete
understanding and prediction of potential risks, adversary intentions, and
the impact of various strategic decisions as well as detecting anomalies or
suspicious activity, informing decision-makers on potential dangers, and laying
the groundwork for a faster and more targeted response.

Al can also be used to model the behavior of adversaries, giving NATO
countries a better understanding of their actions and reactions in various
scenarios.

The authors in [16] discuss some of the more exciting and potentially
disruptive AI applications concerning artificial social intelligence, automating
disinformation and cognitive warfare strategies, producing and identifying
“deep fakes,” supplementing air or air-weapons control, aiding in high-
resolution image recognition, creating images from text descriptions, navigating
human terrain, and providing universal (low usage) language translation.
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On the other hand, AI technologies are an organic ecosystem for analyzing
current NATO capabilities inside the NATO Defense Planning Process (NDPP)
[1, 2, 13] and more effective identification of shortcomings.

NDPP [1, 2, 13] may be considered a key mechanism that manages the
development of NATO’s military capabilities, ensuring the Alliance’s readiness
and ability to respond to new security challenges. In this regard, processing
and evaluating data from various sources with the help of AI can provide a
comprehensive overview of the Alliance’s strengths and weaknesses, indicating
areas that require improvement or investment. This can help NATO countries
make informed decisions about the development and prioritization of force
capabilities.

In addition, the identified gaps are the basis for specifying or forming
new requirements for the minimum capabilities of forces (minimal capability
requirements).

An effective tool that can help analysts in this process is the large language
models (LLM) of AI. As an example, their ability to generate relevant proposals
is illustrated in Figures 1.1 and 1.2, where the response of GPT-4 regarding the
lethality of the soldier is given and the distribution of the corresponding fire
lines according to the representation of GPT-4 is illustrated.

As everyone can see, the conclusions provided by GPT-4 are quite relevant
and can inspire the relevant thoughts of experts regarding the formalization of
requirements for the lethal capabilities of a unit or a platoon of soldiers.

This is quite important because now, the lack of analytical resources does
not allow to advance the NDPP process to the company and platoon level of
soldiers, limiting it to the battalion level.

Effective allocation of resources and optimization of military forces are vital
for NATO countries to maintain their strategic advantage. Al-based systems
can help streamline these processes, ensuring the efficient and effective use
of assets across various areas and branches of military command.

In particular, the use of Al can reduce the cognitive burden of commanders
with the help of personal LLM assistants [19]. On the tactical level, an
application of large language models such as GPT-4 can significantly enhance
the efficiency of various tasks performed by soldiers. For instance, LLMs can
automate reporting and documentation, generating situational reports and
filling out standard forms and documents, which greatly reduces time spent
on bureaucratic processes. They support decision-making by analyzing large
volumes of data, including combat reports, to provide recommendations and
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Figure 1.1: A fragment of the GPT-4 proposals (answer) for the lethality of a soldier: SW —expert
question.

What are requirements to the letality distance of fire of small arms in squad
level?

The lethality distance requirements for small arms at the squad level may vary

depending on the military organization, mission objectives, and specific
operational environment. However, some general guidelines can be applied to
ensure that squads have effective engagement capabilities across various

distances:

1. Close Range (0-100 meters): Soldiers must be proficient in engaging targets
at close range using personal weapons, such as assault rifles or submachine
guns. These weapons are typically chambered in intermediate calibers (e.g.,
5.56x45mm NATO, 7.62x39mm) and offer a good balance of controllability,
accuracy, and stopping power for close-range engagements.

2. Medium Range (100-300 meters): Effective engagement at medium range
often relies on the use of assault rifles or designated marksman rifles
(DMRs). These weapons provide greater accuracy and range than close-
range personal weapons and are often equipped with optics to facilitate

better target acquisition and engagement.

Figure 1.2: A generalized result of the recommended GPT-4 distribution distances of fire damage

from small arms.
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support commanders in decision-making. LLMs are also useful in creating
training materials and instructions and conducting virtual training sessions.

In terms of medical support, they can provide first-aid instructions, interpret
symptoms, and offer treatment recommendations. Their ability to translate
languages and texts facilitates communication with local populations or
international partners without a language barrier. LLMs are also instrumental
in planning and logistics, analyzing and optimizing logistical routes, task
planning, and resource allocation. They can be used for image recognition
and intelligent data analysis, identifying important objects such as enemy
equipment or changes in the landscape.

LLMs offer psychological support, including stress management and
counseling. They are capable of performing accurate ballistic calculations and
providing up-to-date weather information. Additionally, LLMs can be used
to create augmented reality (AR) applications for visualization and mission
planning.

Asinformation superiority and strong cyber defense capabilities are critical
in an increasingly interconnected world, a priority for AI development is to
help NATO countries achieve these goals by strengthening their intelligence,
surveillance, and reconnaissance capabilities, as well as strengthening their
cyber defenses. Al-based systems can analyze massive amounts of data to
detect cyber threats and intrusions, respond in real time, and even predict and
prevent future attacks. Additionally, AT can support information operations,
such as disinformation campaigns and psychological operations, to counter an
adversary’s narratives and impact on target audiences.

With the increasing dependence of NATO countries on AI for military
purposes, they must inevitably face the ethical aspects and ensure the
responsible use of AL The development and deployment of Al-based weapons
systems raises questions about accountability, transparency, and potential
unintended consequences. NATO countries cooperate to establish common
ethical standards and principles governing the use of Al in defense and invest in
scientific research to minimize bias, improve explanatory power, and ensure the
technology’s compliance with international humanitarian law and principles of
human rights.

Finally, AI offers NATO countries enormous potential for revolutionary
changes in military strategies and capabilities. By prioritizing strategic
planning, force optimization, information dominance, and ethical aspects,
NATO will be able to realize the full potential of AI and strengthen collective
security. Collaboration and cooperation among NATO allies to confront complex
challenges and threats will be crucial along the way.
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Among 10 countries in the world (100%) with the highest level of AI
development and implementation according to STEAM analysis for 2018-2021
are 6 countries that are NATO members [16], in particular, United States of
America (41%), United Kingdom (11%), Germany (10%), France (5% ), Canada
(5%) and Italy (4%).

Among the 10 leading institutions in the world [16] in the AI field
according to a STEAM analysis for 2018-2021 are 7 institutions from the
NATO-member countries [16], in particular, Max Planck Society, Harvard
University, University of Cambridge, Stanford University, University of Oxford,
Massachusetts Institute of Technology and University of Michigan.

NATO has perspective relations with Ukraine and constantly supports
Ukraine in this wartime during the Russian invasion of this independent
country. In May 2023, the Minister of Digital Transformation of Ukraine,
Mykhailo Fedorov, during a meeting in Brussels with Deputy Secretary General
of the Alliance David van Wiel, announced [20] that NATO scientists will help
Ukrainian developers in the field of military innovations.

1.4 Conception and Strategy of Al Development in Ukraine

Ukraine holds an active position in the global market for AI technologies.
Ukraine is among the top three countries in Eastern Europe for the number
of operating AI companies.

The conception for Al development and implementation in Ukraine [21]
was created based on the initiative of the Ministry of Digital Transformation
of Ukraine and approved by the Cabinet of Ministers of Ukraine in December
2020. This conception describes the main purpose, principles, and tasks of the
development of artificial intelligence technologies in Ukraine as one of the
priority directions in the field of scientific and technological research.

Implementation of the conception is foreseen for the period until 2030.
The priority domains for AI implementation according to the conception
for AI development and implementation in Ukraine are: (a) increasing
contribution of Ukraine and occupying a significant segment of the world
market of AI technologies and leading positions in international rankings;
(b) active participitation in the implementation of international initiatives
on Al development, regulation and standardization; (c) implementation of Al
technologies in the field of education, economy, public administration, cyber
security, defense and other areas to ensure the long-term competitiveness
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of Ukraine on the international market; (d) providing access to information
(databases, electronic registers, etc.), its use during the development of AI
technologies for the production of goods and the provision of services; (e)
promoting the dissemination of research results in the field of AI and improving
their quality; (f) increasing the level of professional training of specialists
to ensure the field of AI technologies has qualified personnel; (g) protection
of the information space from unauthorized intervention, ensuring the safe
functioning of information and telecommunication systems; (h) increasing the
level of public safety through the use of Al technologies during the development
of resocialization measures for convicted persons and the risk of reoffending;
(1) bringing the legislation in the field of using AI technologies into compliance
with international legal acts.

The main priority areas for Ukraine in which the tasks of the state policy
for AT development and implementation are [21]: education and professional
training, science, economy, cyber security, information security, defense, public
administration, legal regulation and ethics, and justice.

The Institute of Problems of Artificial Intelligence of the National Academy
of Sciences and the Ministry of Education and Science of Ukraine [22] became
the initiator and main organization for the implementation of the project on
the creation of the Strategy for the Development of Artificial Intelligence in
Ukraine, which was carried out in 2020 and 2021 with the involvement of leading
specialists and scientists in the field of artificial intelligence from all over
Ukraine.

During the work on the project, various proposals of the project participants
were born and optimized, the introduced concepts and definitions were
polished, critical remarks and comments were made regarding the structure
of the document and the content of individual sections, the conclusions of the
experienced experts involved in the examination of the project, who were not
the authors of the project, were processed.

The main sections of the final version of the project Strategy for the
Development of Artificial Intelligence in Ukraine are the following:

—
—

Paradigm of artificial intelligence.

Basic concepts and directions of research in the field of artificial intelligence.

The purpose and objectives of the National Strategy for the Development of Artificial Intelligence
in Ukraine.

The state of development of artificial intelligence in Ukraine.

World's standards of artificial intelligence.

System of management and regulation of artificial intelligence in Ukraine.
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,_\
-
—

Scientific, personnel, and material support of the national ecosystem of artificial intelligence.
Artificial intelligence in priority areas of development of Ukraine.

Assessment of changes in the labor market in Ukraine under the influence of the development
of artificial intelligence.

(10)  Final provisions of the Strategy for the Development of Artificial Intelligence in Ukraine in 2026—
2030.

—_
O oo
—_ =

Public discussion around the project “Strategy for Artificial Intelligence
Development in Ukraine” [22, 23] commenced towards the end of 2021.

Besides the abovementioned priority domains described in the AI
conception, the project of the AI strategy includes such priority areas
as medicine, agriculture, industry and energy, transport and infrastructure,
ecology, and environmental protection.

At the current time, Ukraine actively implements advanced Al technologies
in the different domains, for example: (a) for creating Al-based autonomous
drones and robots [24, 25, 26, 27, 28, 29, 30]: (1) Highland Systems, a company
founded by Ukrainians, presented a prototype of the radar-invisible electric
unmanned submarine Kronos [25], the drone can move silently at speeds of up
to 50 km/h and launch torpedoes; (2) more than 200 Ukrainian companies are
involved in the production of UAVs [26]; (3) on 24 October 2023, the ground
kamikaze robot Ratel S, created by Ukrainian developers Bravel, successfully
passed field tests and was put into mass production [27]. The Ukrainian Defense
Forces will use the Ratel S as a mobile warhead carrying anti-tank mines or a
combat module. An operator from a safe location can blow up an enemy tank
or dugout. The maximum speed of the drone reaches 24 kilometers, and the
range of use is 6 kilometers. Ratel S can work up to 2 hours without recharging;
(b) Railway Company “Ukrzaliznytsia” [31] has begun to use ChatGPT to
analyze passenger appeals. During the day, the app receives an average of 1300
travel ratings from passengers. About 300 of them are text reviews about the
railway. Artificial intelligence will distribute passenger appeals on 21 topics,
from service quality to delays. Currently, ChatGPT correctly determines the
category of the request in 90% of cases; (¢) The Ministry of Digitization is
developing a virtual assistant in “Diya” [32], the task of which is to quickly
find answers to users’ questions. In addition, AI will help the State Statistics
Service to process and analyze data; (d) Some benefits of AI implementation
are in military technologies [32] as AI helps to record the movement of
enemy equipment and personnel, to shoot down missiles, to target UAV's more
effectively, etc.; (e) Ukraine uses Al technologies (face recognition) to search for
missing citizens during the full-scale Russian war [33]; (f) the National Agency
for the Prevention of Corruption has decided that artificial intelligence will
help verify the declarations of officials [34]. All submitted declarations will
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undergo a risk assessment. Those declarations that will have the lowest risk
rating indicator and can be checked automatically will be able to be checked by
artificial intelligence — an automated check mechanism.

The “Strategy for Artificial Intelligence Development in Ukraine”
pays special attention to such a “breakthrough” direction of AI research as

designing Al systems based on the concept of consciousness and conscience
(Figure 1.3) [1, 2, 3, 35, 36, 37].

Figure 1.3: Components of the new generation computer system based on embedded Al
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Figure 1.3 presents the main components of the integrated AI system,
which is the basis for further research on AI in a personal context [38], for
getting and preliminary processing sensor information, formation of patterns,
and interaction with different memory units for real-time control of system
functioning based on existing laws, rules and moral-ethical norms of the human-
centered society [1, 2, 3, 24, 35, 38].
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