





Introduction

As is rightly noted in the literature, the development
and industrialization of near space by rockets is largely
futile. This is explained by a number of scientifically sub-
stantiated facts, among which are the extremely expen-
sive nature of rocket launches and the low transport pro-
ductivity of the modern global rocket and space industry.
An important factor is also the presence of very obvious
cause-and-effect relationships between inefficient rocket
astronautics and the emergence of global environmental
problems, such as the destruction of the ozone layer, en-
vironmental pollution, adverse changes in the physical pa-
rameters and chemical composition of the atmosphere,
the occurrence of ionospheric turbulence, etc. [1]. The way
out of this situation seems to be the use of alternative
methods of industrialization of near space, which are dis-
tinguished by improved characteristics in the field of pro-
ductivity, safety and ecology. From the point of view of bath
theoretical and applied science, it is necessary to recognize
the solutions and methods developed within the framework
of the uSpace geocosmic program as the most fundamental
and justified way of alternative space exploration.

This program includes many components, which we
will discuss below. An unguestionable advantage in terms
of its implementation is the introduction of artificial intelli-
gence systems in various spheres of public relations, which
is reflected in the studies of national and foreign authors [2-7].
The use of artificial intelligence (Al entails many systemic
problems. Among them are problems of law that are closely
related to cognitive science, neuroscience, philosophy, ethics,
morality, virtue, information and public security, as well as
a number of other complex and interdisciplinary areas.

Noting the unguestionable importance of introducing
the issues of using Al in the above studies, including those
published in the collections of articles of the conference
on non-rocket space industrialization [8, 9], it should be said
that this topic was not the central link of scientific research. Al
is often mentioned fragmentarily by the authors in the context
of the general direction of scientific activity, and the issues
related to it are mostly descriptive or explanatory. It is worth
nating the absence of interdisciplinary works reflecting a sys-
tematic approach to the use of Al in the solutions and meth-
ods offered by the uSpace program, as well as the absence
of doctrinal studies on the legal aspects of its application.

Below are the results of a scientific study of the legal
aspects of the use of Al in the implementation of the uSpace
program in the context of the identified issues, and possible
options for overcoming the most significant gaps in the legal

doctrine associated with the use of Al technologies have
been proposed.

Theory of Artificial Intelligence

The Concept of Intelligence and Cognitive Functions

When studying the “artificial intelligence"” concept, it is
first necessary to understand what is meant by intelligence.
With regard to the word "intelligence” there is no termino-
logical unity, which is due to the interdisciplinary nature
of this concept, its connection with many areas of human
knowledge - philosophy, science, psychology, etc. The term
“intelligence’, as well as a number of others, such as “con-
sciousness’, "psyche’, “mind’, "reason’, is extremely difficult
for a person to understand and evaluate. This is largely de-
termined by the fact that the subject and object of research
here coincide in one person, the intelligence studies and ana-
lyzes itself, which is an insoluble philosophical and scien-
tific problem. At the same time, for the present it is obvious
that for its solution it is required to reach a new qualitative,
not quantitative level. That is, progressive and non-standard
scientific methods should be the basis, and not an increase
in the accuracy of measuring instruments.

Nevertheless, the concept of intelligence can be found
in doctrinal sources. So, Encyclopaedia Britannica defines hu-
man intelligence as ‘mental quality that consists of the abhili-
ties to learn from experience, adapt to new situations, un-
derstand and handle abstract concepts, and use knowledge
to manipulate one's environment’ [10]. The Great Russian
Encyclopedia interprets intelligence as a general cognitive
ability, which manifests itself in how a person perceives,
understands, explains and predicts what is happening, what
decisions he makes and how effectively he acts (primarily
in new, complex or unusual situations) [11].

Man, being a creature with a developed intelligence,
has a number of cognitive (higher mental) functions, which
include perception, imagination, memory, thinking, speech,
spatial orientation, understanding, calculation, learning
(self-learning), reasoning, etc. The human intelligence also
has a creative function, i.e., the ability to create something
new that did not exist before (creativity).

The Concept of Artificial Intelligence

There are different representations of the “artificial intel-
ligence" concept. It can be interpreted as a software and hard-
ware complex (an artificial intelligence system); property in-
herent in an artificial intelligence system; technology group;
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scientific field. The said terminological apparatus is system-
atically presented in Figure 1.

Based on these data, we can conclude that Al is primar-
ily a property of an intelligent system, just as intelligence
is a property of the human psyche. The fundamental goal
of Al'is to mimic the human cognitive functions we listed
earlier at a level comparable to or above that of a human.
Al is often identified with an artificial intelligence system,
which is a software and hardware complex based on Al tech-
nology (computer vision, intelligent decision support, etc.).

Artificial Intelligence and Artificial Consciousness

One of the key philosophical problems of the modern
digital society is, of course, the issue of strong and weak Al.
The postulates underlying the identified problem serve
as a kind of reminder of what significant risks the creation
of Al entails.

Strong and weak Al is a hypothesis in the philosophy
of Al, according to which its individual forms can actually

justify and solve problems. The theory of strong Al suggests
that computers can acquire the ability to think and be aware
of themselves as a person (in particular, to understand their
own thoughts), although not necessarily that their thought
process will be similar to a human. The theory of weak Al
rejects this possibility [14].

These theories correlate with the term “artificial con-
sciousness’, which refers to a non-biological, man-made
machine that is aware of its own existence [15]. The risks
of a machine acquiring artificial consciousness are diffi-
cult to predict. They range from a person acquiring a devot-
ed friend to the destruction of all mankind. The key prob-
lem in this case is the fact that in cognitive science today
there is no real methodology for determining whether a ro-
bot has synthetic consciousness, and its development is not
expected in the near future. If at some point in time an ar-
tificial consciousness arises in a robot, the society may find
out about it too late, which will become one of the central
problems, including those in legal science.

al

Artificial intelligence }

( M (

Artificial
intelligence system

1. Atechnical or software system capable of solving problems traditionally considered creative,
belonging to a specific subject area, knowledge about which is stored in the memory

of the intelligent system. The structure of the intelligent system comprises three main blocks -
a knowledge base, a problem solver and an intelligent interface [12].

2. A set of technological solutions that allows simulating human cognitive functions
(including self-learning and searching for solutions without a predetermined algorithm)

and obtaining results when performing specific tasks that are at least comparable

to the deliverables of human intellectual activity. The complex of technological solutions
comprises information and communication infrastructure (including information systems,
information and telecommunication networks, other technical means of information processing),
software (including the one using machine learning methods), processes and services

for data handling and search for solutions [13]

N J N J
4 N 4 N
Property of an artificial _|  The property of intelligent systems to perform functions (creative ones),
intelligence system which are traditionally considered the prerogative of a person [12]
N J N J
4 N 4 N
) Technologies based on the use of Al (including computer vision, natural language processing,
—> >
Al technologies speech recognition and synthesis, intelligent decision support and advanced Al methods) [13]
o J o J
4 N 4 N
The direction within which the tasks of hardware or software modeling of those types
e Scientific field »  of human activity that are traditionally considered intellectual (representation of knowledge,
learning, communication, explanation, etc.) are set and solved [12]
o J o J

Figure 1 - Artificial intelligence. Terminological apparatus
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The Problem of Using Artificial Intelligence

The Problem of Using Artificial Intelligence
Through the Prism of Public Law

We will consider the issue of using Al in the public sphere,
first of all, using the example of the branch of constitutional
law (Figure 2] [16-18].

It is noteworthy that world practice already knows sym-
bolic examples of recognizing Al as possessing the status
of a person. So, the world-famous anthropomorphic robot
Sophia was awarded the citizenship of Saudi Arabia [19, 20],
which is highly ambivalently assessed by representatives
of the scientific community and human rights organizations.

The emergence of synthetic consciousness and the po-
tential recognition of Al's status of an “electronic personality”
entails significant risks for all of humanity. It is obvious that
intelligent systems with artificial consciousness will have their
own beliefs, goals and matives that may run counter to the in-
terests of a person, his ideas about morality, virtue, ethics
and the place of Al in the system of sacial relations. We can
assume that Homo sapiens will not be needed by intelligent
systems at all, because, acting as the creator of Al and be-
ing the dominant species among living creatures on the plan-
et, it will in many ways limit Al in actions and rights, try to use

it in its own interests, because the main goal of Al is imitation
of human cognitive functions for the benefit of society.

In connection with the foregoing, the recognition of Al's
status of a person, even symbolic, is premature today. More-
over, such steps, of course, require the prior adoption
of certain control and response measures. In the context
of the implementation of the uSpace program, the unques-
tionable importance of Al as a human assistant, but not as
a controlling person or manager, is emphasized.

In order to ensure the right to privacy, it is necessary
that legislation reflects the restrictions on the creation
and use of Al, up to a complete ban on certain technologies
related to total surveillance. This approach is currently be-
ing actively discussed in the European Union when adopting
a Regulation on Al [21].

From the position of criminal law, a number of problems
can also be identified (Figure 3).

In the context of the implementation of the uSpace
program, the monographic study by I. Mosechkin arouses
special interest [22]. Considering ways to improve the protec-
tion and regulation of Al in criminal law, the author proposed
a fundamentally new approach to the criminal law qualifi-
cation of illegal acts, the object of which is public relations
in the field of traffic safety and transport operation.
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The problem of using Al through the prism of constitutional law

~

|

Endowing an Al possessing
synthetic consciousness
with legal personality

~

v

Recognition of the constitutional rights and freedoms of the “electronic personality":

the right to protect the body and code, the right to energy, the right to access information,
the right to self-improvement, the right to freedom of movement,

the right to create digital copies, etc. [16]

v

Al technologies (computer vision, speech recognition and synthesis, etc.) carry extremely
high risks and can be used to ensure total surveillance of citizens. A striking example
of such use is the social rating system of the People's Republic of China [17]

v

After training, Al can discriminate against certain social groups. Moreover, there are
unequal opportunities for access to Al and the benefits associated with its use [18]

A4

-

The need to consolidate fundamentally new human rights at the international and national levels:
the right to know the reasons for the decision made by Al; the right to know about the artificial
or genuine nature of the subject with whom the person comes into contact; the right to a decision
based not only on automated processing [16]

Figure 2 - The problem of using Al through the prism of constitutional law

The problem of using Al through the prism of criminal law

v

The resolution of this problem is closely connected with other branches of law,
including the constitutional branch. Moreover, if Al is recognized as the subject of a crime,
it will certainly be necessary to develop and implement a new system of punishments

The use of neural networks expands the capabilities of criminals, facilitating their activities.
An example is deepfake technology - a false image and/or voice constructed by a neural network
based on deep learning algorithms. The level of imitation is such that it misleads not only people,
but also algorithms [16]

v

N J
e R
Violation
—» of the fundamental right
for privacy
N J
~ N
Extremely high risks
of discrimination
N J
e R
Ensuring
\—»{ openness and trust in Al
when it makes decisions
N J
-
—
N
e R
Recognition of Al
—— . .
as the subject of crime
N J
~ N
Increased risks
when using Al
>
as tools and means
of committing crimes
N J
e R
Al'as a new object
\—»  of crime. The problem
of offense against Al
N J

=

The need for the criminal legislation to include the elements of crimes
related to the offense against Al

Figure 3 - The problem of using Al through the prism of criminal law
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According to I. Mosechkin, it seems expedient to include
in the criminal legislation the elements of crimes that commit
offence against artificial intelligence systems of unmanned
vehicles (UVs). The said elements include the commitment
of the following unlawful acts:

- creation, distribution and/or use of computer programs
for the purpose of destroying, blocking, modifying or neutral-
izing the means of protecting the UVs;

- illegal access to software and hardware of UVs;

- violation of the rules for the operation of software
and hardware of the UVs or the rules for accessing them,
which resulted in damage.

The Problem of Using Artificial Intelligence
Through the Prism of Private Law

Let us analyze the problems of Al application in the pri-
vate sphere using the example of the branches of civil law
(Figure 4) and labor law (Figure 5).

From the perspective of labor law, the use of Al techno-
logies also entails many risks (Figure 5).

The development of neuroprosthetics technologies
and the creation of hybrid systems - cyborgs, in our opinion,

is a key problem in the doctrine of labor law. This is due to
the fact that cyborgs will have significant advantages in be-
ing hired, in most cases they will become the most sought-
after personnel. In connection with the above, it seems ne-
cessary to provide for social guarantees in the legislation
for persons who do not have such neuroimplants.

Regulation of Artificial Intelligence
at the International Level

Legal Regulation of Artificial Intelligence

The social relations emerging in the digital field are sig-
nificantly ahead of the processes of their legal regulation -
this is a global trend.

To date, there are no international treaties, the subject
of which is the regulation of public relations for the creation, im-
plementation and testing of Al. Only separate legal documents
have been adopted that are not recognized by international
treaties, which form the basis for the future regulation of Al.

Among these acts it is necessary to highlight:

1) UNESCO draft Recommendation on the Ethics of Arti-
ficial Intelligence, 2021 [26].

~
/—[ The problem of using Al through the prism of civil law
J
e R ~ R
Endowmg anAl possessing The resolution of this problem is closely connected with other branches of law,
—{ synthetic consciousness > ; -
. . including constitutional law
with legal personality
N J N )
s N s N
The priarity direction in the issue of bearing the load of responsibility, in our opinion,
The load of responsibility _| should be the implementation of the institution of liability insurance, which satisfies
for harm caused by Al "~ both the interests of business and the interests of the victim, and also actively contributes
to the development of Al technologies
N J N )
e R ~ R
Possible solutions to the problem:
Ownership 1) the establishment of various legal regimes (Al as a tool - intellectual property rights;
of exclusive rights autonomous Al - sui generis mode) [23];
- to the‘intellectual > 2)the inclusion of these deliverables in the list of objects of civil rights equated to protected ones,
deliverables with the recognition of exclusive rights in relation to them without granting anyone
created by Al personal non-property rights [24];
3] clarification of legislation at the level of higher courts [25]
N J N J

Figure 4 - The problem of using Al through the prism of civil law
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e R
— The problem of using Al through the prism of labor law
N J
e R e R
Changing the structure _| Automation of production, the emergence of smart factories, plants and farms with a high degree

of the labor market "1 of probability can lead to a significant increase in unemployment
N J N J
e R e R

The use of Al in recruitment, as discussed in the works of N. Erakhovets [6], entails significant risks
Significant of a discriminatary nature, since at present the openness and accessibility in understanding
discriminatory risks the adoption of a particular decision by Al has not been fully achieved. Moreover, machine learning
often tends to reach incorrect and discriminatory conclusions
N J N J
e R e R
Development
of ntilérhorforlzstif;ztlcs Neuroprosthetics technologies will significantly improve individual human characteristics,
| gies. »  such as memory, reaction, strength, etc. Workers with neural prostheses will have
The emergence o .
. a number of abilities that are not inherent for the others [16]
of hybrid systems -
cyborgs

N J N J

Figure 5 - The problem of using Al through the prism of labor law

The main goal of developing this document:

- laying the foundation that will allow the use of Al
for the benefit of all mankind, the individual, society, the en-
vironment and ecosystems and prevent them from being
harmed,

- encouraging the use of Al-based systems for peaceful
purposes.

The document provides detailed explanations of Al values,
such as respect, protection and promotion of human dignity,
rights and freedoms of man; well-being of the environment
and ecosystems; ensuring diversity and inclusiveness, etc.

This project also reinforces the key principles of ac-
tivity in the field of Al: proportionality and non-harm; safe-
ty and security; fairness and non-discrimination; privacy;
transparency and explainability; control and subordination
to a person, etc;

2) Recommendation of the OECD* on Artificial Intelligence,
2019 [27].

The document defines the following principles for the
use of Al: inclusive growth, sustainable development and well-
being; equity and human-centered values; transparency

* Organization for Economic Co-operation and Development, founded
in 1948, headquartered in Paris.

and explainability; reliability and safety; accountability
(responsibility).

This act also provides recommendations for national
governments in the field of Al regulation: ensuring long-term
public and private investment in research and development
of Al; creating a digital ecosystem for Al; creating a favor-
able political environment for Al; building human capacity
and preparing for labor market transformation; developing
international cooperation for trustworthy Al.

Thus, the international legal regulation of Al today is rep-
resented exclusively by the norms of "soft law", which are ad-
visory in nature. This trend is explained both by the novelty
of the subject of legal regulation, and by the desire of each in-
dividual state to achieve personal gain without the establish-
ment of strict regulations by the world community. By the way,
a similar situation is developing in the field of legal regu-
lation of space exploration, which is reflected in the works
of A. Kazakevich [28].

At the same time, a number of the principles described
above are declarative. Thus, computer vision systems are
used to spy on citizens, which directly violates the principle
of privacy, while the principle of transparency and explain-
ability of decision making by Al cannot be fully implement-
ed because Al creators often lose control over its learning
process and cannot explain the decisions it makes.
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Technical Statutory Regulation
of Artificial Intelligence

The legal regulation of Al lags far behind the techni-
cal one, in which the International Organization for Stan-
dardization (ISO) has taken a leading position. Since 2017,
Committee on Artificial Intelligence has been functioning
in the IS0, which has so far published 11 standards in this
area, focused on Al bias, Al decision-making, its reliability,
as well as assessing the reliability of neural networks, Al
computational approaches, scenarios for its use and big
data. The ISO Committee on Artificial Intelligence is devel-
oping 27 more standards that will form the basis of future
Al projects around the world. These standards can be found
on the official ISO website [29].

The diagram of Al regulation at the international level
is presented in Figure 6.

Possible Ways of Using Artificial Intelligence
in the Implementation
of the uSpace Geocosmic Program

The uSpace geocosmic program is a concept of non-
rocket exploration of near space using the General Plane-
tary Vehicle (GPV), implementation of which will ensure
the preservation of the biosphere by moving the industry
(technosphere) outside the planet Earth (beyond the bound-
aries of the biosphere).

In addition to the GPV, the uSpace program provides
for the development and construction of the GPV takeoff
and landing overpass (uWay), Equatorial Linear City (ELC),
Industrial Space Necklace “Orbit" (ISN “Orbit"]), EcoCosmo-
House (ECH).

The uSpace program is an integral part of the EcoSpace
program, which is aimed at implementing such eco-oriented
areas as Unitsky String Technologies (uST), linear cities
(uCities), EcoHouse, uEnergy, uGreen.

Some issues of using Al systems in the implementation
of the uSpace program were raised by researchers in pa-
pers published at the conferences “Non-Rocket Near Space
Industrialization: Problems, Ideas, Projects” [8, 9].

Thus, M. Akbari considers Al as one of the technologies
of Industry 4.0, acting as a leading driver of innovation in sup-
ply chains for geocosmic systems [5]. N. Yerakhovets suggest-
ed using Al as a modern tool for the formation of human
capital for the implementation of complex projects with an en-
closed social system [6]. The search for a possible integration
of a single digital economic model for managing the Eco-
CosmoHouse object with blockchain, Al and quantum data
encryption technologies was declared one of the key areas
for further scientific research by a team of authors consisting
of A. Unitsky, A. Kushnirenko, A. Kostyuk and E. Kulik [7].

Engineer A. Unitsky in his monograph "Civilization Ca-
pacity of the Space Home Named Planet Earth” [2] ana-
lyzes the positive and negative aspects of Al as an integral
part of the digitalization process of society and economy.

(—[ Al regulation at the international level J
e R
{ Imperative H No international treaties }
e R
' UNESCO draft Recommendation
Legal regulation on the Ethics of Artificial Intelligence, 2021
|
o Declarative
Recom_n_wgndation_of the OECD
on Artificial Intelligence, 2019
N J N J
e R e R
{ 11 standards officially approved J
N Technical regulation —— ISO
{ 27 standards are in development J
N J N J

Figure 6 - Diagram of Al regulation at the international level
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The author points out the crucial importance of the ethical
use of intelligent systems in the implementation of the Eco-
Space program, in which Al should take the place of an assis-
tant and adviser to a person, but not a controlling body. More-
over, the basic principle of the implementation of the uSpace
program is defined: the concepts of “artificial intelligence’,
"smart city’, "smart factory", "smart vehicle" should be based
not on the availability of a program code and technical com-
plex, but rather on increased requirements to human secu-
rity, productivity, environmental protection, etc. Otherwisg, Al
will purely be a brand, behind which there is no fundamental
scientific and technical base.

In our opinion, the use of Al in the context of the uSpace
program implementation should become one of the key
areas for future research by the authors in accordance
with their industry-wise specifics. The authors' solutions

presented in the Table below can be used as a basis for spe-
cial scientific research.

Conclusions and Future Work

The use of Al in the context of the implementation
of the uSpace geocosmic program is a key area of research
and economic activity. Intelligent systems can be success-
fully applied in various solutions and methods developed
within the framework of the uSpace program, in accor-
dance with their industry specifics (transportation, produc-
tion, agriculture, construction, etc.). In the course of this study,
the theoretical aspects of the implementation of Al have
been analyzed, and the ways of its application in the context
of the fulfillment of the uSpace program have been outlined.

Table - The use of Al in the context of the uSpace geocosmic program implementation”®

Sector of the economy Al technologies Applications in uSpace
Use of UVs and intelligent transport management systems Implementation of uST transport solutions:
Route building optimization - in uCities;
Transport Ensuring vehicle traffic safety and preventing vehicle breakdowns | - in the ELC;
by predicting malfunctions - within the framework of the uST orbital
Robatization of logistic hubs and warehouses string-rail roads located at the ISN "Orbit"
Increasing the efficiency of selection processes Reconstruction of the terrestrial biosphere:
by taking into account genetic and phenotypic parameters flora, fauna, living fertile soil, terrestrial
. Increasing yields due to the elaborated autonomous biogeocenoses within the orbital autonomous
Agriculture . ) " "
crop care system multifunctional cluster "EcoCosmoHouse
Reducing maintenance and repair costs by predicting Creation of smart farms, greenhouses
equipment breakdowns and orangeries
Improving the quality and reducing the cost of product designing
due to the complex modeling of the parameters of the future product
Production Automation and optimization of production processes Creation of smart industries and factories -
and the supply chain by reducing production errors TechnoCosmoHouses (TCHs)
and minimizing the impact of the human factor
Effective demand forecasting
Construction:
Improving the quality of the constructi - O
mproving the quality of the construction process . .
. by detecting construction errors + GPV takeoff and landing overpass;
Construction . . . . LG
Modeling and analysis of patential hazards " )
(fire risks, destruction risks, etc.) - multifunctional transport,
infrastructure and industrial-residential
complex at the ISN "Orbit”

* When describing the possible ways of using Al in the context of the uSpace geocosmic program implementation, the materials of the Roadmap
for the Development of “End-to-End" Digital Technology “Neurotechnologies and Artificial Intelligence” were used [30].
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When studying the issues of legal regulation of Al at the global
level, it was concluded that there are no international treaties
in this area, that Al is regulated via "soft law", and that there
is a declarative nature and difficult implementation of cer-
tain principles and recommendations. As part of the study
of the use of Al through the prism of private and public law,
a number of legal gaps have been identified, and separate
options for overcoming them have been proposed, in partic-
ular in the field of intelligent control systems of UVs.

At the same time, the greatest concern in the field of Al
is caused by: the emergence of Al's synthetic consciousness
and the potential recognition of the Al's status of an “elec-
tronic personality”; the emergence in the near future of hybrid
systems - cyborgs, which will have significant advantages
over people who do not have neuroimplants, which will result
in the processes of social stratification and discrimination.

In the context of the implementation of the uSpace
program, it is necessary to emphasize the unquestion-
able importance of using Al as a human assistant, but not
as a controlling body or manager. The fundamental principle
of fulfilling the uSpace program: the concepts of “artificial in-
telligence’, “smart city", "smart factory”, "smart vehicle" should
be based not on the fact of the presence of a program code
and a technical complex, but rather on increased require-
ments for human safety, productivity and environmental
protection.

It is necessary to specify the following lines of further
scientific research within the framework of the problems
described in this article: ways to use Al in the implementa-
tion of the uSpace program in accordance with industry-wise
specifics (biotechnology, engineering, industrial produc-
tion, energy, agriculture, etc.); industry-wise legal research,
the subject of which is the use of intelligent systems
in the implementation of the uSpace program; nature of ar-
tificial consciousness; legal status of “electronic personali-
ty" and the cyborg; regulation of Al at the supranational lev-
el, in particular in the European Union; institute of liability
insurance in the area in question.
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