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Abstract

The author of this publication, in the process of performing and supervising a comprehen-
sive set of design works for the transformation of an outdated space with an obsolete ecosystem
and infrastructure, has developed a fundamentally new space. This transformation aligns with
the requirements and standards for spaces capable of optimizing all workflows while incorpo-
rating methods and parameters suited for startup ecosystem environments. Such spaces are
designed to enable efficient collaboration, where connections between subsystems within the
supersystem are facilitated through channels integrated with elements of artificial intelligence
and artificial neural networks.

Furthermore, the suite of design solutions, including architectural and artistic elements,

establishes comprehensive visual stabilizers for psychological well-being in the workplace.
Within the startup ecosystem, these stabilizers evolve into ecosystemic and infrastructural in-
struments, enhancing psychological stability and productivity. This environment is optimized
for brainstorming effectiveness, supporting the application of 40 primary and 10 supplementary
methods and techniques to achieve an ideal final result.
Keywords: Smart Home, Development of a Smart Home System, Implementation of a Smart
Home System, Residential Complex, Ecosystem of a Smart Urban District, Application of
Artificial Intelligence in Design Engineering, Use of Artificial Neural Network Elements in
Design Engineering, Comprehensive Transformation of Outdated Spaces, Definitions and
Standards for Spaces with Startup Ecosystem Capabilities, Techniques and Methods for
Achieving the Ideal Final Result, Development and Implementation of a “Smart Home” System
for a Residential Complex as Part of the Ecosystem and Infrastructure of a Smart Urban
District in a Modern City; Application of Artificial Intelligence and Artificial Neural Networks
in Design Engineering

Purpose forming an outdated space with legacy ecosys-

In this publication, the author presentsthe = tems and infrastructure into a fundamentally
results of supervising and performing a com-  new environment. This transformation meets
prehensive set of design works aimed at trans-  modern requirements and standards for spac-
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es designed to optimize workflows. Addition-
ally, it integrates practical methodologies and
parameters aligned with the definitions and
standards of spaces featuring startup ecosys-
tem capabilities. These capabilities ensure
that connections between subsystems within
the supersystem are facilitated through chan-
nels incorporating elements of artificial intel-
ligence and artificial neural networks.

Introduction

In addition, a comprehensive set of design
solutions, including architectural and artis-
tic elements, establishes the necessary visu-
al stabilizers of the psychological climate in
the workspace. Within a startup ecosystem,
these stabilizers evolve into ecosystem and
infrastructure-based tools that enhance team
efficiency and focus during brainstorming
sessions. This design approach integrates 40
core and 10 additional methods for achieving
the ideal final outcome.

Smart home technologies represent a pri-
ority in the evolution of the construction
industry. However, their development and
implementation are deeply influenced by
the broader conditions of urban infrastruc-
ture within modern cities. The complexity
of integrating smart home systems increases
significantly when construction occurs in his-
torical districts. In such cases, the challenge
lies not only in developing new intelligent
facilities but also in modifying and restoring
adjacent older districts.

These conditions demand a highly cre-
ative and innovative approach to the com-
prehensive engineering design of smart con-
struction projects. This includes a variety of
combined solutions, each aligned with es-
sential construction standards while also in-
corporating elements of artificial intelligence
(AD) and artificial neural networks (ANNS).

Despite the challenges, there are positive
examples of successful implementation of
smart home projects. These solutions serve
as benchmarks for new initiatives, offering
models for achieving the ideal final outcome
as outlined by the Theory of Inventive
Problem Solving (TRIZ).

As an example, the author of this pub-
lication emphasizes the unique experience
and achievements of Vitiv Bohdan, a distin-
guished engineer and innovator. A Corre-
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sponding Member of the Ukrainian Academy
of Sciences, the International United Acade-
my of Sciences, and the New York Academy
of Sciences, Vitiv’s systemic approach is uti-
lized in the training of engineering specialists
in smart construction.

Brief Overview of Highlighted Projects:

1. Project: Development and implemen-
tation of a “smart home” system for the res-
idential complex Smart Home (2020-2021)

e Technologies: Integration of IoT
(Internet of Things), remote control
systems for lighting, climate, and se-
curity;

e Innovations: Adoption of energy-
efficient solutions and Al-based auto-
mation for home functions;

e Partners: Guver Investment Fund,
developer BK Center Stroy;

¢ Results: A 25% reduction in energy
consumption, enhanced resident com-
fort, and improved security.

2. Project: Creation of eco-friendly
buildings with autonomous energy systems
(2019-ongoing)

o Technologies: Solar panels, energy
management systems, and autono-
mous water supply;

e Innovations: Integration of com-
bined solutions for home autonomy,
significantly reducing reliance on ex-
ternal networks;

e Partners: Guver Investment Fund,
BK Center Stroy, EcoBud LLC, Green
Energy Solutions;

¢ Location: Hodosiyivka, Kyiv Region
(ongoing construction);

¢ Results: 80% home autonomy, reduc-
tion in CO2 emissions, and minimized
operating costs.

3. Project: Reconstruction of multi-
story residential buildings with integrated
smart home systems in Kyiv (2021-2023)

+ Technologies: Lighting and climate
control systems, automated venti-
lation, real-time building condition
monitoring;

e Innovations: Al-based predictive
maintenance and enhanced energy
management capabilities.

These projects exemplify the successful

implementation of innovative smart home
technologies, demonstrating the transfor-



mative potential of AI and ANN integration
in construction. They set a standard for the
future of sustainable and intelligent urban
development the use of innovative materials
and sensor systems for monitoring the con-
dition of building structures. Partners: Guver
Investment Fund, BK Center Stroy LLCLoca-
tion: Kyiv, Solomensky District Results: Im-
proved quality of life for residents, reduced
building energy consumption by 30%.

4. Project: Modernization of a commer-
cial business center with the integration of
“smart home” technologies (2022-2024)

» Technologies: Video surveillance sys-
tems, smart access control, automated
energy consumption and climate man-
agement. Innovations: Integration of
cloud services for building monitoring
and management via mobile appli-
cations.Partners: Guver Investment
Fund, BK Center Stroy developer. Re-
sults: 20% reduction in heating and
electricity costs, increased building
security;

» In contemporary conditions, when or-
ganizing production spaces for startups
developing new smart technologies,
there is a growing need to create a spe-
cialized ecosystem that accounts for the
features and requirements of the super-
system of smart technologies. One of the
subsystems of this ecosystem involves
elements of contactless control and
their processors, which in turn contain
elements of artificial intelligence and ar-
tificial neural networks;

 This field is relatively new, and a sig-
nificant contribution to its develop-
ment has been made by Vitiv Bohdan
through his original inventions, fun-
damental publications, and books;

« In his developments, Vitiv Bohdan
has brilliantly combined ideas for pre-
paring and optimizing the interior of
production spaces with designs for
parts of the infrastructure of a smart
production complex, incorporating
the latest technological solutions to
increase the performance of electronic
systems, ensuring compatibility with
quantum computers and their proces-
sor equivalents expected to be intro-
duced to the market.
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As the complexity of innovative projects
grows, automated design methods and sys-
tems are becoming increasingly important.
Their significance is greatly enhanced when
elements of artificial intelligence are inte-
grated, fundamentally altering conventional
automated design methods and systems.

For example, Google has introduced
a new quantum computing chip, Willow,
which, according to the company, can solve
a computational problem in five minutes
that would take traditional supercomputers
thousands of years to complete. This break-
through represents the cutting-edge progress
in quantum computing and smart technolo-
gy, directly impacting the design and optimi-
zation of future smart buildings and urban
infrastructure.

These advancements highlight the pro-
found impact of AI, quantum computing,
and smart technologies on construction and
urban development, presenting new oppor-
tunities for integrating these technologies
into building systems, from residential com-
plexes to commercial hubs the fastest mod-
ern conventional computer would take an
inconceivable amount of time-10 septillion
(10 followed by 24 zeros) years — to solve the
computational problem that Google’s new
quantum computing chip, Willow, can solve
in just five minutes. According to Hartmut
Neven, the founder and head of Google’s
Quantum Lab, this supports the idea that
“quantum computing occurs in many paral-
lel universes.”

However, the revolutionary nature of this
breakthrough lies not in its data processing
speed, but in the fact that developers have over-
come a key problem with quantum computers.

Quantum computers leverage phenom-
ena from quantum mechanics— quantum
superposition and quantum entanglement.
They don’t operate on bits, which can only be
0 or 1, but on qubits (quantum bits), which
can represent both 0 and 1 simultaneously.
This exponentially increases the capacity for
data processing and transmission, but it also
introduces many errors. The more qubits
used, the higher the frequency of errors. For
nearly 30 years, scientists have been grap-
pling with this issue.

The result is Willow, where recent “break-
through” advancements have allowed devel-



opers to achieve an exponential reduction
in error rates. Google claims that Willow is
the first system to demonstrate results below
threshold levels, paving the way for practical,
large-scale quantum computers.

According to Neven, the new chip will be
used in some practical applications, but de-
tails have not been disclosed. Experts, how-
ever, note that Willow remains largely an
experimental device. It will take many years
before quantum computers can be used in
real-world applications, and this will require
enormous investments.

A Technical System (TS) is defined as an
artificially created material unity. The con-
cept of TS allows us to formulate the funda-
mental feature of a technical solution. The
creation of modern communication systems
and the latest computing equipment requires
constant tightening of the requirements for
the cleanliness of the manufacturing process.

Scientific and technical information in-
creasingly focuses on these processes, often
at the expense of other equally important
directions in the development of microelec-
tronics and complex production technolo-
gies. This focus may be partially explained by
the desire (and not without self-interest) to
make the production process conform to es-
tablished and existing environmental protec-
tion standards while achieving lower costs.
Many believe that the costs of environmental
protection reduce production efficiency and
increase the cost of products and services.

However, there are certain minimum
cleaning parameters or levels of cleanliness
in the production process below which quali-
ty becomes uncontrollable, and this immedi-
ately impacts the quality of the manufactured
products.

The usual method for ensuring minimal
quality and cleanliness standards is contin-
uous improvement in the composition and
components of chemical reagents, which are
increasingly used and intensify the cleaning
processes as they are refined. This problem
is particularly pressing in the food industry,
where the costs of preparing water for food
production and regenerating wastewater are
rising rapidly, further driving up food prices.

These issues can be listed for a long time,
so the author proposes focusing directly on
the topic of this publication.
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Innovation Strategy in Semiconductor
Cleaning. Let’s consider the process of de-
veloping a production module for cleaning
300mm semiconductor wafers. In this con-
text, the question arises: Is it more practical
to continue improving surfactants and chem-
ical detergents, or should we explore innova-
tive solutions to address these challenges?

The ongoing challenge of improving clean-
ing processes and chemical agents in produc-
tion environments requires a thorough exam-
ination of new methodologies and potential
breakthroughs. This process, while essential
for maintaining high standards in the tech
and semiconductor industries, also invites the
opportunity to question whether tradition-
al approaches are the best path forward or if
innovative, less conventional solutions could
offer better results in the long term.

It is indeed challenging to determine
whether the process of modifying chemical
reagents used in cleaning technologies con-
stitutes an equivalent of an innovative pro-
cess, or whether these modifications, while
solving one problem, simultaneously create
multiple new issues elsewhere, according to
the criteria of achieving the ideal final result.

The analysis would be incomplete without
considering the standard process of devel-
oping a new technical solution in a startup,
which is integrated into a technical system
of a higher compositional and layout level.
We must examine how the modified formu-
lations and definitions of technical systems
at all levels correspond to the original formu-
lations and definitions. This comparison is
essential, especially when influenced by ex-
ternal factors related to the presence of vari-
ous types and formats of visual stabilizers of
the psychological climate in production and
warehouse environments, as proposed by the
author of this publication.

In such innovative systems, where new
solutions are being applied, particularly in
complex and evolving environments, it’s crit-
ical to consider how external elements, such
as visual stabilizers, impact the overall sys-
tem. These stabilizers play a key role in cre-
ating a positive psychological climate that
enhances productivity, creativity, and overall
effectiveness in startup ecosystems, which
are often under pressure to rapidly adapt to
new technological solutions.
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By understanding these interactions, we
can evaluate the balance between techno-
logical advancements and their impact on
the workspace environment, ensuring that

Section 8. Technical sciences in general

modifications or innovations do not just
address one problem but contribute to the
larger goal of optimizing the entire technical
system.

Figure 1. The figure illustrates a comprehensive combined infrastructure
stabilizer for all aspects of the psychological climate in production and
warehouse environments. The stabilizing effect in the shown corridor occurs at
the entrance to the working space where a team of developers is working

It is the efforts of this team that drive the
development process of the production mod-
ule for cleaning semiconductor wafers with
a diameter of 300 millimeters. The setup
of the project team is based on the require-
ments and characteristics, which are classi-
fied as interconnected formats of smart tech-
nologies.

As innovation projects become more
complex, the significance of automated de-
sign methods and systems grows. However,
their importance is significantly enhanced
when artificial intelligence elements are add-
ed, fundamentally changing the automated
methods and systems familiar to specialists.

Only with the application of these ele-
ments can one complete an innovation proj-
ect within acceptable costs and optimal time,
while considering the heuristic elements that
emerge during brainstorming sessions.

Upon reviewing the basic definitions and
meanings of TRIZ (Theory of Inventive Prob-
lem Solving) and ARIZ (Algorithm of Inven-
tive Problem Solving), with consideration for
the modifications and optimizations proposed
and derived by the author of this publication
for practical application in the design pro-
cesses within the framework of an innovation
project, the following definitions can be used:

1. Systems approach is a reflection and
development of the dialectical principles of
“universal interconnection” and “develop-
ment” and is, in essence, one of the princi-
ples of the dialectical method of knowledge.
The methodology of the systems approach
involves representing any object as a system
and considering it comprehensively. Mod-
ern methods and capabilities of computer
modeling fundamentally change and signifi-
cantly complement the concept of the sys-
tems approach, making it more meaningful
and effective.

The environment design proposed by
the author, in addition to computer-aided
design methods, constructs systems at all
levels for parallel visual infrastructure sta-
bilization of the psychological foundation of
the work process.

This approach integrates both techno-
logical and environmental considerations,
ensuring that the workplace environment,
alongside technical advancements, contrib-
utes to the overall success of the innovation
project, fostering a more effective and stable
work climate.

System — a complex of elements that are
systematically organized in space and time,
interconnected with each other, forming
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a cohesive unity. A system is characterized by
its composition of elements, structure, and
performs a specific function. Here, comput-
er control and monitoring systems, as well as
various combinations of their control activ-
ities, significantly complement the concept
of the system, making it more complete and
adding analytical capabilities and character-
istics. The interior design proposed by the
author of this publication supplements these
characteristics.

Elements —relatively indivisible parts of
a whole; objects that, in combination, form
a system. An element is considered indivis-
ible within the context of maintaining a cer-
tain quality of the system. The process of
innovative modification and optimization is
most typical for elements, the result of which

may lead to a technical solution that meets
the four characteristics of an invention.

Structure — a consistent, stable connec-
tion between the elements of a system that
reflects the form, arrangement of the ele-
ments, and the nature of their interaction,
properties, and sides. Structure makes the
system a qualitatively defined whole, distinct
from the sum of the qualities of its constit-
uent elements (since it implies the interac-
tion of elements with one another in specific
ways, through certain sides and properties,
not as a whole).

Function — the external manifestation of
the properties of an object (or element) with-
in a given system of relations; a specific way
in which the object interacts with the envi-
ronment, its “capability.”
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