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SUMMARY
"Though we may never see precisely how the protean dancing stuff of everything
endlessly becomes itself, we have no choice, being human and full of desire, but to go
on perpetually seeking clarity of vision. The ultimate form within forms, the final
shape of change, may elude us. The pursuit of the idea of form—even the form of
force, of endlessly interacting process—is man's inevitable, crucial need."
John Unterecker
In 2017, we in the same line-up (then our team was called "ELS") won the regional
competition Technovation Ukraine in the nomination "Most Technological Solution" and
became the first team from Ukraine that reach the semifinals of the global competition.
After 4 years, we have moved from “conventional” technological innovations to scientific
novelty: our Smart Neural Integral Equation is the world's first neural integral equation on
Riemannian manifolds, which represent data using group theory and automatically design an
optimal integral equation model.
Also, in 2019 I visited the Station F startup center (Paris) and studied the "Fighters" program.
Before that, I had correspondence with Roxanne Varza and even with Xavier Niel. They gave
me some tips on how best to organize a successful startup. And I immediately got to work.
Now you can evaluate the result: https://deepnoesa.com
Eleena Barska
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Our app is intended for Data Scientists, Machine Learning engineers, neurocybernetics and neuromarketing specialists,
neuropsychotherapists, directors of corporate digitalization and business intellectualization.
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Our application is focused on the B2B-sector and solves the problem of increasing the computational efficiency of intelligent systems.
To access our application, relevant professionals can use the website https://deepnoesa.com we have created and its mobile version.
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Our application is called Smart Neural Integral Equation, and is a new type of
neural network based on Riemannian manifolds, invariant theory, differential
conservation laws, chaos theory, quantum algebra and elements of
phenomenological analysis.
The problems for the competitive solution of which the architecture of
our neural network is specialized are:
1) Optimization of the solution of plasma control problems for obtaining
super-cheap electricity in thorium nuclear reactors;
2) Optimization of the solution of plasma control problems for obtaining
super-cheap electricity in fusion reactors;
3) Optimization of the solution of plasma control problems for technologies of
utilization (decomposition) of CO2 extracted from the atmosphere and
conversion into useful chemical compounds;
4) Optimization of the solution of microwave plasma control problems for the
production of synthetic diamonds from atmospheric CO2 for various industries
(laser optics, jewelry industry and nanoelectronics);
5) Optimization of solving the problems of CO2 utilization with conversion into
fuel using synthetic diamonds with a special internal structure;
6) Modeling recommendation systems for online stores;
7) Forecasting individual demand for jewelry;
8) Tasks of effective pattern recognition and classification;
9) Implementation of computer games with biofeedback;
10) Application of phenomenological analysis for neuromarketing;
11) Problems of neurocybernetics, general AI and brain hyperevolution;
12) Phenomenological neuropsychotherapy;
13) Neuropedagogical management system for scientific creative search, the
development of mathematical abstractions and social responsibility;
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14) Applications for jewelry design;
15) Systems for designing advertising video content;
16) Smart bots-sellers for online stores;
17) Story-tellers bots;
18) Bot-shops;
19) Bots-psychotherapists;
20) AI-systems of personnel management;
21) Smart SMM-systems;
22) Bots-coaches for personal development based on aesthetic needs and for
the indirect promotion of jewelry;
23) Intellectual service of congratulations;
24) Intellectual service of respectable dating;
25) Module for generating advertising texts for the promotion of jewelry;
26) AI-system for managing production processes;
27) Intellectual control of technological processes of jewelry production and
quality control;
28) Development of jewelry with diagnostic functions;
29) Bots-supervisors with integration into the interfaces of office programs.
On the basis of our neural network of a new type Smart IE, it is possible to
create intelligent systems for modeling and quantifying various types of
plasma, for applied problems of neurogeometry, neurophenomenology,
neuroaesthetics, c-commerce and management.
Smart IE is implemented in Python, on the Django framework using the
PyTorch library and consists of the following modules: Equation Model Smart
Constructor, Basic neurogeometric models, Lie groups data
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analysis, Riemannian-Conservation learning algorithm, Dynamic module
control, Chaotic module control, Quantum algebra module, PhR-scale module,
Additional data analysis channels, Invariant graph embedding for managing
neural network connections, Invariant text data representation, Extended
neurogeometric models, Integral network analysis and optimization.
Smart IE is available for different categories of users through the API, versions of
which can be downloaded from deepnoesa.com On a monthly subscription
basis, API Smart IE can be used for integration into various information systems,
as a neural network component for managing and optimizing processes, and
for intelligent data processing.
We estimate the gross profit of our application for the next 5 years from
the date of launching to the market at 10 million USD - and this is only
for the climate direction.
All detailed calculations of financial forecasts, information on thebenefits of
neuromathematical architecture, economic effects of application, as well as
data from marketing research, organizational and production planning,
promotion and distribution methods are given in the relevant sections of this
business plan.

The evolution of our neuroeconomic solution originates in the works of the
German mathematician and philosopher E. Husserl and the French
philosopher and mathematician J. Petito, we use the medical and
mathematical methods of Bayevsky R.M., as well as the latest developments in
the field of modeling and analysis of brain networks Default mode network,

DEEP

04

∞ NOESA

SMART CLIMATE STRATEGY

WWW.DEEPNOESA.COM

SMART NEURAL INTEGRAL EQUATION

Dorsal attention network and Frontoparietal network, we developed our own
Phenomenology Reduction Scale algorithm to study the neurophysiological
effects of the phenomenological reduction process, check their relationship with
quantum biological phenomena, research is developing in the field of Smart
Neural Integral Equation for various AI problems: https://deepnoesa.com

SMART CLIMATE STRATEGY BY
DEEPNOESA

Threat protection

Factor

1.1 Intelligent climate strategy

Climate

The business application of Smart Neural Integral Equation is modeled and
prepared in the form of a business project to help solve the problem of global
warming and is a structured strategy of 8 tasks under the motto "SMART LIFE
AMONG DIAMONDS".
Our structured strategy involves dividing down the solution to the
problem of overcoming global warming into 8 intelligent commercial
subtasks with hierarchical relationships, consisting of four classes:

Rescue
measures

Threat

One of the main factors

СО2

Extraction of
CO2

Conversion СО2
to fuel

Life extension in a
catastrophe
conditions
Reducing CO2
emissions

Making CVD
diamonds from
CO2

Substitution of
CO2 energy
carriers

Fusion power
technologies

Sales promotion of
CVD-diamonds

1) Class of tasks for reducing industrial CO2 emissions into the atmosphere.

Reduction of
CO2-generating
technologies

Elimination of
CO2-generating
technologies

Quantum
consciousness
technologies

Implementation of
CO2-free technologies

Development of
social responsibility
Optimization of
management

2) Class of tasks for the extraction and utilization of atmospheric CO2.
3) Class of tasks for the development of social responsibility in society, reforming
social institutions and the way of life of people on the planet.

Optimization of
management

Optimization of
management

Optimization of
management
Optimization of
management

4) Class of tasks for saving the human form of conscious life in a global
catastrophe.

Neuropedagogical
education system based
on category theory

Devices for
operational medical
diagnostics

Optimization of
management

SMART LIFE AMONG DIAMONDS
WITH SMART IE
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In line with our climate strategy, we believe that the following consistent steps
need to be taken to use artificial intelligence to cope with the negative impacts
of coming climate change, and to reduce or prevent those changes.

CO2

One of the
main factors

Climate

One of the factors that significantly affects human life on Earth is the climate. At
the moment, there is a serious climate problem of global warming, which is
associated with an excess of CO2 in the atmosphere.

WWW.DEEPNOESA.COM
Fusion power
technologies

Substitution of CO2
energy carriers

To reduce CO2 emissions into the atmosphere, it is necessary to reduce the
use of carbonaceous fossil energy carriers, which are used as fuel in various
sectors of the economy, and replace this carbonaceous fuel with electric
energy.
In turn, the generation of electricity should proceed without the use of
carbon-containing energy carriers and the cost of such electricity should be
lower than the one of carbon-containing fuel. For this, thermonuclear
reactors and thorium hybrid nuclear reactors could be most effective.
In addition, the electricity generated by fusion power will be required for the
large-scale extraction of CO2 from the atmosphere and its utilization.
Conversion CO2 to
fuel

Extraction of CO2

Extraction of CO2

CO2
Making CVD
diamonds from CO2

Reducing CO2
emissions

In order to reduce the level of CO2 in the atmosphere, it is necessary to extract
CO2 from the atmosphere and utilize it, and also it is necessary to reduce
anthropogenic CO2 emissions into the atmosphere.

To increase the economic efficiency of the atmospheric CO2 utilization
process, it should be used to produce ecological products that are in high
demand and liquidity: carbon-neutral fuel, diamond materials for
nanoelectronics and laser optics, as well as synthetic diamonds for the
jewelry industry. For cheap and environmentally friendly production of
artificial diamonds, it is proposed to use plasma technologies.
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Making CVD diamonds
from CO2

Devices for operational
medical diagnostics

Sales promotion of
CVD-diamonds

Life extension in a
catastrophe conditions

In order to increase consumer demand for synthetic diamonds from
atmospheric CO2, they should be positioned in the Wellness-segment by
supplementing them with diagnostic frames and creating jewelry with
diagnostic properties. In addition to the task of increasing sales, this technology
provides massive operational diagnostics, which in turn can help solve health
problems in the event of climatic changes that are dangerous to human health.

Quantum consciousness
technologies

Life extension in
a catastrophe conditions

Rescue measures

To extend human life in a catastrophe and preserve the human form of
consciousness, quantum consciousness technologies can be used, the
purpose of which is to carry out the transfer of human consciousness to
another substrate when the human body is mortal.
Fusion power
technologies

Neuropedagogical education
system based on category
theory

Reduction of CO2generating technologies

Development of social
responsibility

Elimination of CO2generating technologies

Implementation of CO2-free
technologies

And another important strategic task for reducing CO2 emissions into the
atmosphere, reducing technologies that produce CO2 and promoting new
ecological CO2-free technologies is the task of increasing social responsibility in
society through the development of scientific thinking with the help of
neuropedagogical technologies.

Neuropedagogical
education system
based on category
theory

Devices for
operational medical
diagnostics
Conversion СО2
to fuel & synthetic
diamonds

Quantum
consciousness
technologies

Optimization of
management
Optimization of
management

Optimization of
management

Optimization of
management

Optimization of
management

Smart IE

Smart Neural Integral Equation is proposed for optimizing the control of
technological and other processes in each of the considered final problems.
According to our calculations, Smart Neural Integral Equation can
significantly increase the economic efficiency and productivity of each
process.

Rescue measures
Threat protection

Human life on the
Earth

Threat
Factor

Climate

If the disasters associated with climate change cannot be avoided, in the next 50
years many critical consequences may appear that pose a direct threat to
human life.
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The strategy itself to help overcome global warming using artificial intelligence
includes the following optimization tasks using Smart Neural Integral Equation:

- extraction of CO2 from the atmosphere will prevent catastrophic climate
change, climate migration and climate wars;

1) Optimization of the solution of plasma control problems for technologies of
utilization (decomposition) of CO2 extracted from the atmosphere and
conversion into useful chemical compounds;

- production of carbon-neutral fuel, materials for nanoelectronics and laser
optics - based on CO2 extracted from the atmosphere - can additionally
improve the economic situation on the planet;

2) Optimization of the solution of plasma control problems for obtaining
super-cheap electricity in fusion reactors;

- the dissemination of available diagnostic methods will increase the level of
public health, can promote the sale of synthetic diamonds, the
mathematization of mass culture will change the worldview and way of life of
civilization and will contribute to the reform of public institutions;

3) Optimization of the solution of plasma control problems to obtain
ultra-cheap electricity in thorium hybrid nuclear reactors;
4) Optimization of the solution of microwave plasma control problems for the
production of synthetic diamonds from atmospheric CO2 for various industries
(laser optics, jewelry industry and nanoelectronics);
5) Neuropedagogical management system for scientific creative research, the
development of mathematical abstractions and social responsibility;
6) Optimization of solving the problems of CO2 utilization with conversion into
ecological fuel using synthetic diamonds;
7) Development of jewelry with diagnostic functions;
8) Problems of neurocybernetics, general AI and brain hyperevolution.
Smart Neural IE is an AI application that can help you better manage your
activities to save the planet and save lives:
- cheap thermonuclear and hybrid electricity will help reduce the level of
energy poverty, protect the planet from the threat of radioactive pollution, and
will also help to significantly reduce the cost of the process of extracting CO2
from the atmosphere;

- developments in the field of general AI and physics of consciousness, with
the help of new technologies, will bring closer the prospects for extending
human life and preserving the human form of consciousness in a global
catastrophe.
Smart Neural IE is an affordable smart tool for optimizing global
transformations.
1.2 Computational problems
Our mathematical analysis revealed the similarity of mathematical
structures in 8 problems of our climate strategy - each of them is a
dynamically integrable system that can be represented as a problem located
on a Riemannian manifold:

x s
where

a

y

M - metric on a Riemannian manifold, and
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The subtasks of a structured strategy to overcome the problem of global
warming today have the following computational problems, the solution of
which can be significantly optimized using Smart Neural Integral Equation:
1) To optimize plasma control in technologies for utilizing CO2 extracted from
the atmosphere, we need to improve the search for a solution for a definite
integral with boundary conditions, where the unknown is the vector of
parameters of the plasma reactor:
t
gen

Cco 2

os

em

Ploss

Pfusion

Pexi

P

where
- number of neutrons "captured" by the magnetic trap, e t neutron lifetime, - unknown parameters of the magnetic trap, - number
of neutrons in the plasma reactor.

core

4) To optimize the control of microwave plasma for the utilization of
atmospheric CO2 by obtaining synthetic diamonds from atmospheric CO2
for various industries, we must improve the approximation of many
nonlinear functions to restore the correlation dependence:

- unknown functional, gen - energy released by the plasma reactor (CO2),
Cco 2 - percentage of CO2 conversion, - plasma reactor operation time,
plasma type (can take a limited number of values), - discharge voltage,
em - temperature of the plasma reactor wall, provided that C co 2 / gen ≥ 2.

-

2) To optimize plasma control to obtain ultra-cheap electricity in fusion reactors,
we need to improve the solution of a system of algebraic equations with an
unknown functional located on the Riemannian manifold describing the
physical characteristics of the plasma:

Q

Ea PE
Ef T

B0
R0

where Ea - neutron power value, E f - neutron power value, PE -output
neutron power value, T - thermal efficiency, B0 - magnetic field, R0 - plasma
radius. The set of parameters [ B0 , R0 ] - is related to the characteristics of the
physical plasma and is unknown.
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0) / e )exp( t e t

)

0

where,

3) To optimize plasma control to obtain ultra-cheap electricity in thorium
hybrid nuclear reactors, we need to reduce the analytical integral equations
to an improved solution of an algebraic equation with an unknown
functional located on the Riemannian manifold describing the physical
characteristics of the plasma:

f

m
t

where f - diamond structure,
- substrate temperature,
- gas
pressure, m_t
- unknown
m - methane concentration, , , and
coefficients.
5) To implement a neuropedagogical system for managing scientific creative
research, the development of mathematical abstractions and social
responsibility, we need to solve the problem of automatically proving
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theorems of category theory based on the new axiomatics of category theory:

x, z C ; C

Representation of the dynamics of a neuron in a quantum biological neural
network:

A;

where C - any mathematical categorical statements, A - axioms of category
theory. The task is reduced to:

x

z

6) For optimal utilization of CO2 with conversion to an ecological
(carbon-neutral) fuel using synthetic diamonds, we need to improve the search
for a solution to a certain Fredholm integral equation, where the unknown is the
parameters of synthetic diamonds:

()

t

df t

0

where d f - diamond structure, - CO2 conversion rate, - kernel of the integral,
with the parameters of the plasma CVD reactor.
7) To improve the sales of synthetic diamonds obtained from atmospheric CO2,
we need to organize the production of jewelry with diagnostic functions, for
which it is necessary to improve the solution of the problem of extrapolating the
integral on the Riemannian manifold with boundary conditions for predicting
pathological and pre-pathological conditions:
〈

t

( x)

]

0

where
- cardiointervals specific for the presence or absence of various
pathological and pre-pathological conditions,
-unknown functional, ,
-pairs of real data.
8) As part of solving problems to increase social responsibility, to test a number
of hypotheses related to the difficult problem of consciousness, we need to find
a solution to a system of differential equations for modeling quantum
microbiological processes.

i

j

ij

i

ui
Ri

Ii

where Ri - qubit energy decay rate ( Ri > 0), j - output signal of block jj
after applying the activation function f, and γ - the gain of the activation
function.
1.3 General computing benefits of Smart IE
All of the above computational problems, which are included in the pool of
tasks to overcome climate change and are technologically supported by the
DeepNoesa project, can be successfully solved using Smart Neural Integral
Equation.
Smart Neural Integral Equation demonstrates computational accuracy 3
times higher in comparison with existing neural network solutions in the
application to the tasks indicated by us.
Initially, Smart Neural Integral Equation was obtained as a ttttttt
result of naturalization of Husserl's phenomenology. For more ttttttt
information on the origin and evolution of Smart Neural Integral Equation,
visit deepnoesa.com
1.4 Smart IE applications to solve 8 computing problems
According to our estimates, Smart Neural Integral Equation can improve
economic efficiency and mathematical accuracy for each of the subtasks to
overcome global warming:
1) Increasing the conversion of atmospheric CO2 utilization from 5% to 36%.
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2 and 3) Reducing the time for modeling and confining physical plasma in
thermonuclear and thorium reactors by 3-5 times, reducing energy costs for
generating and maintaining a plasma reaction by 15-20 times.
4) Reducing the start-up time of the plasma reactor by at least 4 times to
obtain synthetic diamonds from atmospheric CO2.
5) Acceleration of educational processes using neuropedagogy technologies
- by 3 times.
6) Reducing the economic costs of converting CO2 into ecological fuel - at
least 2 times.
7) Improving the predictive ability of various pre-pathological and
pathological health conditions - by 100-200%.
8) Reduction of computational costs for testing hypotheses of various
quantum theories of consciousness - by 30-40%.
In addition to the listed problems, Smart IE can successfully and with a new
level of accuracy solve a huge number of other computational problems
related to the NP-class. This is described in detail on our website
deepnoesa.com
1.5 Smart IE for Technovation Girls and Technovation Family members
Smart Neural IE, as a pedagogical tool in the development of
mathematical thinking, has great potential. Our neural integral
equation can be a powerful tool for learning mathematics in itself, since to
master the work with Smart IE, you need to have knowledge in the following
areas: group theory, invariant theory, chaos theory, quantum algebra,
differential geometry.

SMART CLIMATE STRATEGY
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The dissemination of Smart Neural IE in the learning environment of the
competition in Technovation Girls and Technovation Family carries a very
high potential of social pedagogy, which is based on the theory of social
utility of mathematical thinking.
Solving problems using Smart Neural IE, configuring and managing Smart
Neural IE modules facilitates the study of basic mathematical theories and
neurocybernetics. Using Smart Neural IE for social projects like Technovation
Girls and Technovation Families projects takes participants to the next level of
their own professional capabilities. For competition participants, Smart
Neural IE can be presented as an entertaining and diverse building kit, with
which you can create various intelligent solutions.
We propose, along with Technovation Girls and Technovation Families, to
create another direction based on Smart IE and call this direction
Technovation Researcher for teenagers from 16 to 20 years old, with 2
divisions: Junior from 16 to 18, Senior from 19 to 20. Participants' task - to
create an intelligent application based on Smart IE, which will allow
participants to in-depth master the mathematical apparatus for artificial
intelligence systems.

PROBLEM&
MARKET RESEARCH
Our artificial intelligence project is dedicated to solving the problem of global
warming.
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The problem we have chosen to solve with the help of machine learning
technologies is directly related to the well-being of humanity and, if it is
immediately overcome, it can fatally affect human civilization with irreversible
consequences.
According to Scientific Reports researchers, back in 1960-1970, the Earth
passed the climatic "point of no return", which indicates the inevitability of
global warming.
The causes of global warming are increased anthropogenic CO2 emissions,
changes in the Schwabe solar cycles, accelerated displacement of the Earth's
magnetic poles, acidification of the world's oceans, the greenhouse effect,
melting ice and the endogenous heat of the Earth warming the ocean. These
factors are expected to entail:
- the unsuitability of many countries for life, due to their flooding (due to an
increase in the level of the world ocean) or arid climate - an increase in the
average air temperature to 74-77 ° С;
- an increase in the number of people on Earth facing the threat of hunger by
600 million people, due to constant droughts and lack of productivity;
- massive climatic migrations and resource wars.
The main contribution to the greenhouse effect of the earth's atmosphere is
made by water vapor or the humidity of the tropospheric air, however, the
concentration of water vapor in the troposphere depends significantly on the
near-surface temperature: an increase in the total concentration of
"greenhouse" gases in the atmosphere, among which CO2 is the main one,
should lead to an increase in humidity and greenhouse gases. effect caused by
water vapor, which in turn will lead to an increase in the near-surface
temperature of the atmosphere.

WWW.DEEPNOESA.COM
An increase in the proportion of carbon dioxide leads to an increase in the
density of the air and, accordingly, to a change in the profile of its pressure,
depending on the altitude in the atmosphere. Due to the physical nature of
the greenhouse effect, such a change in the properties of the atmosphere
leads to an increase in the average temperature on the Earth's surface.
Climate cycles correlate with the concentration of carbon dioxide in the
Earth's atmosphere.
Anthropogenic CO2 emissions have been steadily increasing since the
mid-19th century. Carbon dioxide is gradually accumulating in the
atmosphere, and in 2009 its concentration exceeded the pre-industrial level
by 39% and amounted to 387 ppm. In the modern period of time, the
concentration of carbon dioxide continues to grow steadily: in May 2020,
according to the Weather Observatory at Mauna Loa, the average
concentration of CO2 in the Earth's atmosphere reached another record
value of 417.1 ppm.
As already mentioned in the "Summary", we have decomposed the strategy
of overcoming the problem of global warming into 8 interconnected
intelligent commercial subtasks, with the help of the solution of which,
according to our calculations, it is possible to effectively tttttt
influence the stabilization of the planet's climate and prevent the ttttttt
negative consequences of climate change. Below is a domain and market
analysis for each of the 8 subtasks of our “SMART LIFE AMONG DIAMONDS”
climate strategy using artificial intelligence.
We start by looking at the math and describing our intelligently designed
solution for each of the 8 problems.
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2.1 Optimizing plasma reactor control for CO2 utilization technologies
based on Smart IE
Task class: extraction and utilization of atmospheric CO2.
2.1.1 Problem analysis
Plasma technology (microwave plasma) that can extract CO2 from the
atmosphere is one solution that could help stem the rise in global warming.
Since microwave plasma is created by supplying electricity to a gas, light
electrons are heated by an applied electric field and they activate gas
molecules by excitation, ionization and dissociation, creating reactive
particles and allowing chemical reactions to take place under mild
conditions (ambient temperature and pressure). This makes plasma
especially interesting for CO2 utilization, as electrons can activate CO2
molecules, giving rise to new chemical products without having to heat up
all of the gas. Thus, plasma technology can provide an energy efficient
method for converting CO2 into fuel or other important chemicals, such as
methanol, which is used as the base material in acrylic plastics; synthetic
fabrics and fibers; glue, paint and plywood; and as a chemical agent in
pharmaceuticals and agrochemistry.
At the moment, the main task of researchers involved in the
utilization of CO2 extracted from the atmosphere using plasma is to
select the correct parameters of the plasma reactor to ensure the "life" of the
system. They are faced with the problem of the plasma reactor's short
operating time, which is not energy efficient (no positive CO2 conversion).
Thus, it is required to create a neural network model capable of driving the
reactor plasma to maximize the utilized CO2 and generate chemical
compounds such as methanol.

SMART CLIMATE STRATEGY

2.1.2 Procedure
Our solution can be implemented in the so-called Plasma Control System (PCS),
which continuously monitors the plasma configuration parameters in the
plasma reactor.
Description of the neural network Smart IE model:
- as input data, the neural network uses the plasma parameters from the SPC,
which include: the shape of the plasma, the position of the plasma, the plasma
current, the plasma density and energy content of the plasma, the percentage
of conversion of captured CO2, as well as the amount of generated methanol (or
some other chemical ).
- Smart IE output data: type of plasma used, indicators of flow, pressure and
power in the plasma reactor.
2.1.3 Result
Our solution is to simulate a Smart IE neural network, which, using the Dynamic
control module, forms a complete matrix of the space of optimal plasma states:
dy1
dt1

dy1
dt j

dyi
dt1

dyi
dt j

x

Smart IE can help solve the problem of selecting the type of plasma, each of
which chemically interacts with CO2 in a different way. Some of the most
common types of plasma for experiments: dielectric barrier discharges (DBD),
microwave (MW) plasma, grazing arc plasma (GA), atmospheric pressure glow
discharges (APGD), nanosecond pulsed discharges, as well as corona and spark
discharges.
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Smart Neural IE will increase the efficiency of the process of extracting CO2
from the atmosphere by automatically solving a combinatorial problem on the
selection of parameters for controlling a plasma reactor. The predicted search
speed for the optimal solution is 2.5 times higher than that of the currently
available solution.
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Due to this, the rate of convergence of the Riemannian optimization is 2.5
times faster than the one of the genetic algorithm.
2.1.5 Conclusion
We have described a Smart IE model that can allow to solve a combinatorial
problem to optimize the operation of a plasma reactor.

2.1.4 Smart IE advantages
One of the most famous neural network developments in the field of CO2
conversion is a hybrid artificial neural network using genetic algorithm
methods. This neural network is designed to simulate and select the
parameters of a plasma reactor. This includes the calculation of the following
parameters: total feed flow rate, CH4/CO2 feed ratio, discharge voltage, and
reactor wall temperature.

As a result, it is predicted that this will increase the conversion of
CO2 from 5% to 36%, as well as increase the selectivity of CH3OH
from 0% to 10%, which means an increase in the economic efficiency of the
plasma reactor.

A hybrid neural network with a genetic learning algorithm is one of the
long-obsolete and ineffective methods of teaching a neural network. Unlike,
for example, Riemannian optimization, it (genetic algorithm) includes manual
work involving filling the solution space, which the algorithm could iterate
over. The solution space itself already includes constraints that prevent the
algorithm from going beyond them, which can serve: a) fast learning with poor
results, since the algorithm has found a local optimum; b) a long enumeration
of all possible combinatorial solutions.
As a learning algorithm, Smart IE uses a modified Riemannian optimization
with fast convergence implemented through the invariance of the system
based on the first Noether theorem, which is modified for a neural network
architecture:

d
dt

I
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2.2 Neural network Smart IE control of plasma in a fusion reactor to
obtain ultra-cheap electricity
Task class: reduction of industrial CO2 emissions into the atmosphere.

SMART NEURAL IE FOR BUSINESS

2.2.1 Problem analysis
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Today, humanity is actively using the energy of nuclear fission to generate
electrical energy, and this contains 2 problems:
- These reactions use heavy elements such as uranium-235. There is little
uranium-235 in nature and its reserves are depleted. According to modern
estimates, it will be enough for about 150 years, and after that humanity will
have to look for new sources of energy. Oil and gas are likely to run out by
then, and solar power is too dependent on climatic conditions to be an easy
way to generate energy.

DEEP

∞ NOESA

In addition, electricity generation currently produces over 33 gigatons of CO2
annually!
- Another problem of nuclear energy is its cost, and the resulting energy
poverty. On average, household expenditures for housing, water, electricity,
gas and other fuels form 15.6% of the family budget, but for a fifth of the
population with lower incomes, they amount to 19.2%.
In addition to the high cost, there are also more than one billion people who
do not have access to electricity at all, for one reason or another.
The solution to these problems can be controlled thermonuclear
fusion, which has the following properties:
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- Fusion energy does not release harmful toxins such as carbon dioxide or
other greenhouse gases into the atmosphere. Its main by-product is helium:
an inert, non-toxic gas.
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- The reserves of deuterium, which is used as a fuel for a thermonuclear reactor,
are practically inexhaustible, since it is in the water of the World Ocean and it is
unlikely that mankind will ever be able to fully develop it.
- A fusion reactor that produces more energy than it consumes is predicted to
be ready by 2025. It will have to produce 500 megawatts of energy at a cost of
50 megawatts.
Thus, fusion energy can be an excellent cheap energy that can help reduce CO2
emissions into the atmosphere when replacing modern sources of electricity
generation, as well as be used for plasma extraction of CO2 from the
atmosphere.
The thermonuclear reactor itself, namely the well-known Tokamak installation,
has technological problems associated with the implementation of the
mechanism of controlled thermonuclear fusion. A special field is created inside
the Tokamak, which keeps the plasma from touching its walls, which modern
heat-insulating materials simply could not withstand. A current is passed
through the plasma itself, which serves both to heat it and to create a poloidal
magnetic field (that is, directed along the lines passing through the poles of the
spherical coordinate system). At the moment, this field cannot exist for more
than a few seconds, and without it, the plasma loses its stability.
This problem arises due to the lack of knowledge about the internal structure
of plasma physics, which would be sufficient to control it.
Thus, we are faced with the task of controlling and optimizing the
plasma and its parameters using the Smart IE neural network model.
Smart IE will be able to improve the efficiency of plasma control to obtain
ultra-cheap electricity in fusion reactors due to the ability of the neural network
to recreate the mathematical subspace of the solution search, on which the
plasma is conventionally "located" and to work with it as with the main object,
restoring unknown dependencies in the plasma dynamics.
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2.2.2 Procedure
Smart IE can be incorporated into the so-called Tokamak plasma control
system, which continuously monitors the plasma configuration parameters
of a fusion reactor.
General description of how Smart IE works:
- as input data, the neural network takes plasma indicators from the PCS
(plasma control system), which include: plasma shape, plasma position,
plasma current, plasma density and plasma energy content.
- the output data of the model are the temperature, pressure, size and
strength of the Tokamak magnetic field.
2.2.3 Result
We have designed the Smart IE model, the task of which is to optimally
control the parameters of a fusion reactor to achieve an optimal plasma
shape, in order to minimize the time spent on generating electricity. For
example, the task of controlling the plasma shape is thus reduced to
minimizing the deviations of the magnetic fluxes at the control points from
the flux at the reference point.
Formally, Smart IE offers a search for a vector of optimal values, which has a
temporal dynamics:

1
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2.2.4 Smart IE advantages

2.2.5 Conclusion

The most common method for controlling plasma for fusion energy is
feed-forward neural networks, which can be used to predict heat transfer and
particle fluxes in the Tokamak (to predict the position of the plasma) through a
regression problem statement.

We demonstrated a designed neural network solution based on Smart Neural
IE for optimal plasma control and ultra-cheap power generation in fusion
reactors.

This solution is the simplest and most primitive one, which does not allow
using the full potential of neural network technologies. In a more formal sense,
an ordinary perceptron with a feedforward mechanism:
- is unable to take into account the non-trivial plasma topology;
- "suffers" from the problem of overtraining and undertraining;
- the architecture is not adapted to extrapolation of time series;
- the architecture is not adapted to solving combinatorial problems or
problems of optimal control of dynamical systems.
Smart IE is based on integral prediction methods using Riemannian manifolds:

l y y

Z
distSE
( y, y
3

ǁLog yZ ( y ) ǁZ

2.3 Neural network Smart IE plasma control in thorium hybrid nuclear
reactors to obtain ultra-cheap electricity
Task class: reduction of industrial CO2 emissions into the atmosphere.
2.3.1 Problem analysis
The concept of controlling a thermonuclear reaction was proposed back in
1950, but since that moment not a single profitable thermonuclear reactor
has been created, due to the presence of obstacles between today's
understanding of thermonuclear fusion processes and technological
capabilities.
Some of these obstacles are:

y

which are more versatile mathematical objects for modeling and predicting
dynamic nonlinear processes such as a plasma behavior model.
Based on a study on the work of neural network models like Smart IE, which
also work not in Euclidean space, but in closed subspaces, the accuracy of such
models is 100-120% higher compared to ordinary perceptrons.

SMART CLIMATE STRATEGY

The solution we propose can predictably reduce the time for
modeling and plasma confinement by 3-5 times and subsequently
reduce the economic costs of equipment operation.

- Difficulties in separating uranium from such natural raw materials as
deuterium;
- To effectively use the reaction of controlled thermonuclear fusion in energy
production, it is necessary to first obtain and then constantly maintain a
stable state of plasma with a very high temperature (above 100 million ° C) at
its high density, which is difficult to achieve from a technical point of view.
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The solution to these problems can be a thorium hybrid nuclear reactor, which
has the following advantages:
- The creation of a reactor operating according to a hybrid scheme seems to be
an easier task, since in this case the plasma is not used to obtain energy, but
only as a source of additional neutrons to maintain the necessary scheme for
the course of nuclear reactions. Thus, the requirements for its characteristics
become less stringent;
- Replacement of up to 95% of the fissile uranium used as fuel for non-fissile
thorium. Unlike uranium, thorium is represented in nature by practically one
isotopic state, and therefore it is easily and at low cost isolated from natural raw
materials;
- Relatively small size compared to Tokamak.
Thorium hybrid reactors also have their own problems in the field of plasma
control, one of which is modeling the behavior of thermonuclear neutrons and
their interaction with plasma. The main obstacle is the very chaotic structure of
the model, which is predicted with negligible accuracy (about 20%).
So, we need to create a neural network model that would predict the
dynamics the process of behavior of thermonuclear neutrons and the
reaction of plasma to them in the conditions of nonlinearity and randomness of
the system.
2.3.2 Procedure
Smart IE can be incorporated into a so-called plasma control system of a hybrid
nuclear reactor, which continuously monitors the plasma configuration
parameters of the Thorium HFR.
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Description of the neural network Smart IE model:
- as input data, the neural network uses the plasma parameters from the
SPC, which include the shape of the plasma, the position of the plasma, the
plasma current, the plasma density and the energy content of the plasma.
- the output data of the neural network are: the energy of the particles of the
injected beams, the total power of the beam input.
2.3.3 Result
We have designed a neural network Smart IE model capable of predicting
the chaotic behavior of thermonuclear neutrons and forming a path integral
solution:
c

si

In this case, the target function of Smart IE is to maximize the quality of
predictive modeling of the behavior of thermonuclear neutrons, as well as
to control the reactivity of the system by its integral characteristics.
For more efficient prediction of neutron behavior, Smart IE uses the Chaotic
control module.
2.3.4 Smart IE advantages
To demonstrate the benefits of Smart IE, we will consider an RNN model
used to model and predict the main neutron-physical parameters of a
thermonuclear fission (hybrid) reactor powered by thorium fuel and cooled
with various coolants.
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The RNN model is a good and computationally low-cost option for working
with discrete sequences (their prediction), for example, for generating simple
texts. But working with dynamic systems via RNN is ineffective for the following
reasons:
- Computation speed is 2 times lower than that of such systems as Smart IE;
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- The predictive power is also 2-3 times lower.
Smart IE models a vector field that continuously transforms each state of the
neural network:

y

c x

tn

Kx(t )dt

DEEP

t0

While RNN generates discrete finite transformation sequences. Thus, the
approximating capabilities of Smart IE are vastly superior to RNN.
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2.3.5 Conclusion
We demonstrated a neural network model of a Smart IE based solution that can
control plasma in a hybrid thorium nuclear reactor by searching for optimal
parameters and simulating the temporal dynamics of thermonuclear neutrons.
The solution we have designed can reduce the energy costs of generating and
maintaining the reaction by 15-20 times.
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2.4 Smart IE for managing the creation of CVD diamonds from CO2 for a
variety of industries
Task class: extraction and utilization of atmospheric CO2.
2.4.1 Problem analysis
One of the ways to increase the economic efficiency of the atmospheric CO2
utilization process is the production of synthetic diamonds. Diamonds are used
in various fields of electronics, optics and technology. In particular, they are of
great importance in the following industries:
- Laser optics
Optics based on sapphire and ZnSE (zinc selenide) currently occupy a large
share of the optics market, but there are many limitations they face:
- the effect of thermal lensing that degrades the output power and
beam quality, to get rid of which any device with zinc selenide (ZnSE) or
sapphire optics requires additional compensation correction;
- decomposition in an oxidizing or reducing environment.
Artificial diamonds can be an excellent alternative to the first two approaches
and can be applied to the development of multispectral laser optics, dielectric
windows, radiators, etc.
Also, precisely on the basis of diamond various waveguide schemes for the
transmission and collection of light quanta are being developed, which are
needed for modern radar stations and equipment designed to accelerate
elementary particles.
- Nanoelectronics - quantum electronics
To create quantum computers, single-photon sources are required, which can
act as structural units of a quantum computer.

WWW.DEEPNOESA.COM
Boron nitride and silicon carbide are the first most common single-photon
source options. However, they both have a number of disadvantages: low
electron mobility, the inability to operate in unstable temperature
conditions, and a very low threshold voltage.
In 1997, Jörg Wrachtrup and colleagues at the Chemnitz University of
Technology in Germany discovered a defect in a diamond (called an NV
defect) making it an ideal single-photon source. Compared to hexagonal
boron nitride (hBN) and Silicon Carbide (SiC), diamond has an optimal
atomic density (3.5 g / cm3) and a large band gap (5.5 eV at room
temperature). This discovery prompted other researchers to start creating a
diamond-based quantum computer.
- Nanoelectronics - semiconductors
Since 2020, there has been a sharp shortage of semiconductors
in the electronics industry. The main reason for the shortage was
a sharp increase in demand for electronics and cloud hosting due to the
COVID-19 pandemic, which prompted many of people to switch to remote
work. This resulted in an increase in semiconductor purchases from
computer and device manufacturers (HP and Apple), as well as the largest
cloud platform providers (Amazon and Microsoft).
According to a study by J.P. Morgan, semiconductor shipments are currently
10-30% below demand.
Silicon semiconductors may be replaced by diamond semiconductors thanks to their ability to operate at temperatures in excess of 300 degrees,
withstand 10 times higher voltages and operate with more than 90% energy
efficiency. Semiconductors based on CVD diamonds can save billions of
dollars in energy and reduce the cost of electronics.
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- Power energy
Silicon is currently the most common material for creating semiconductors in
microprocessors. However, silicon has several important disadvantages: the
inability to operate at temperatures above 180 ° C and the inability to operate
at high voltages.
Both of these characteristics prevent multiple power electronics from
interconnecting to create "smart grids" - a single smart grid of electricity.
A suitable alternative would be artificial diamonds, which can act as
semiconductors and thus allow electronic systems to withstand high voltage
levels and operate at temperatures above 300 ° C.
- Diamonds in the jewelry industry
At present, the total reserves of rough diamonds in foreign countries are
estimated at 2 billion carats. Diamonds are mined in more than 26 countries of
the world; new deposits are constantly being searched for on all continents.
The level of annual production of diamonds in the world at the moment is 131
million carats.
In addition to the bloody conflicts that erupted in diamond mining regions,
studies have shown that to produce a stone weighing one carat, 1,000 tons of
stone and earth, 3,890 liters of water and more than 108 kg of carbon dioxide
emissions must be moved.
The problem of environmental pollution due to the extraction of natural
diamonds, which are of great importance for the above industries, can
be solved by using microwave plasma to obtain synthetic diamonds from
atmospheric CO2. Thus, CO2 emissions from natural diamond mining will be
reduced, and even more.
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Each industry requires different properties of synthetic diamonds and, for
example, power engineering requires the creation of diamond plates with a
diameter of 325 mm, while now in the industry it is only possible to create
diamonds no more than 25 mm in diameter. The reason for these difficulties is
the need for constant monitoring of the operation of the microwave plasma
in the plasma reactor to prevent interruption of the diamond production
process or the appearance of unwanted defects on it.
Thus, we offer a solution that accelerates the search for optimal performance
for microwave plasma control using Smart IE.
2.4.2 Procedure
Our solution can be implemented in a microwave plasma control system,
which continuously monitors the parameters of the plasma configuration in
the microwave reactor.
Description of the neural network Smart IE model:
- as input data, the neural network accepts data from the microwave reactor,
which include: the shape of the plasma, the position of the plasma, the
plasma current, the plasma density and the energy content of the plasma, as
well as the percentage of conversion of CO2 utilization (this is a key parameter
that is involved in the target function of the neural network).
- Smart IE output data: temperature, pressure, size and magnetic field
strength of the microwave reactor.
2.4.3 Result
Smart Neural IE can improve the efficiency of the process of extracting CO2
from the atmosphere to obtain synthetic diamonds by reducing the problem
of optimal control of microwave plasma to an integral equation on
Riemannian manifolds.
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The integral equation is formed taking into account the nonlinear dynamics of
the diamond structure:
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And also, important controllable parameters on which the plasma itself
depends (in addition to the geometry of the chamber in which the plasma is
contained) are the parameters of the deposition and etching process
(frequency, applied power, substrate bias voltage, total pressure, gas
consumption in the gas mixture, substrate temperature).
The objective function is to maximize the percentage of CO2 conversion, as
well as to optimize the quality of CVD diamonds. Depending on the industry for
which the diamond is being developed, the target functions (i.e. the final
properties of the diamond) can be changed.
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The accuracy of the approximation of the behavior of the nontrivial
topology of microwave plasma can increase by 2-3 times when using
Riemannian manifolds in neural network architecture.
2.4.5 Conclusion
The neural network solution described by us, based on the Smart IE model,
can solve the problem of optimal control of microwave plasma to obtain
synthetic diamonds from atmospheric CO2, which will be used in the future
for such industrial areas as: laser optics, jewelry industry, power energy and
nanoelectronics.
Also, it is predicted that the time will be reduced by a factor of 2 to search for
the necessary parameters that allow the launch and optimal maintenance of
the plasma reactor.

2.4.4 Smart IE advantages
To compare Smart IE with another model, there are no publicly available
solutions for controlling microwave plasma to obtain synthetic diamonds from
atmospheric CO2, however, there are solutions related to controlling
microwave plasma to control the creation of nanolayers of diamond-like
carbon. As a model, a neural network with direct propagation was used with a
result of about 43% accuracy.
Smart IE offers state-of-art technology to solve the combinatorial problem of
controlling a dynamic microwave plasma model. The space used to search for a
neural network solution is a Riemannian manifold - a mathematical object that
is capable of displaying the entire structure of a non-trivial plasma topology.
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2.5 Neuropedagogical system based on Smart IE for the development of
social responsibility

SMART NEURAL IE FOR BUSINESS
Wellcome to new level of success
We expand the horizons of your possibilities

Task class: development of social responsibility in society, reforming social
institutions and people's way of life to overcome climatic problems.
2.5.1 Problem analysis
As part of the intellectual climate strategy from DeepNoesa, we believe that
along with purely technical solutions to the climate problem, it is also
imperative to use social technologies that can change the mass behavior of
people on the planet.

NEUROMARKETING &
PHENOMENOLOGICAL
ANALYSIS

SMART NEURAL
INTEGRAL EQUATION

PHENOMENOLOGICAL
REDUCTION

AESTHETIC NEED

Below we will show how, using Smart Neural Integral Equation, it is possible
to optimize the management of a massive automated neuropedagogical
process to develop the individual social responsibility of people on planet
Earth.
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Individual social responsibility is an ethical principle, the essence of
which is that for the implementation of public duty in the
decision-making process, it is necessary to understand the interests of the
individual who make these decisions, taking into account their relationship
with the entire society as a whole and with the important interests of the
whole society and civilization.
Individual social responsibility depends on the individual's awareness of the
significance for them of certain changes in society, and the availability of tools
for the implementation of these changes for the individual, as well as on the
individual's readiness to participate in activities for socially significant
changes.
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Those, when a person knows that certain social changes will be beneficial for
themself and at the same time they are able to participate in the
implementation of these socially significant changes, then in such cases a
socially significant initiative of the individual manifests itself, which we can call
socially responsible behavior, which is based on the awareness of the individual
about the structure of society, existing problems of society, connections
between the problems of society and the person directly.

Freedom of society

Science and scientific thinking provide a person with the ability to have the
most accurate idea of the structure of society and the processes in it, at the
same time, scientific thinking increases the individual's ability to play an active
role in activities for socially significant changes.

Corruption of courts and
authorities

Climate

The motivational mechanisms of the personality for the implementation of
socially important changes are a developed conscience or cognitive empathy,
as well as a developed aesthetic need, which manifests itself in the form of a
desire for beauty and for the implementation of positive transformations
around oneself.
In our study, we found out (section 2.5.1.3 describes the performed
correlation analysis) that the anthropogenic impact on the planetary
climate depends on the freedom of society in a particular country. In turn, the
study also showed that the freedom of society is inversely dependent on the
corruption of the courts and authorities. We believe a number of artificial
intelligence technologies can help reduce the corruption of courts and
authorities. With the help of a neuropedagogical bot from DeepNoesa for the
development of transcendental scientific thinking, we expect to contribute to
the development of social responsibility and the scientific and technological
progress of mankind. Our research has shown that transcendental scientific
thinking contributes to the development of skills on which individual social
responsibility depends.

Solving the problem

Cardinal expanding the
use of artificial
intelligence technologies

Neuropedagogy bot

Smart IE

Fig. Short formula for our neuropedagogical program
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2.5.1.1 Main arguments
4 reasons for the high potential of DeepNoesa's neuroeducational training
program:
Argument №1. There is an interconnection between the target skills of
individual social responsibility at the level of a coalition of brain networks and
brain regions.
Personal qualities that increase the level of social responsibility of an individual
are: aesthetic need, the ability to transcendental scientific thinking and
developed cognitive empathy.
The study of transcendental mathematics has the potential to develop the
above qualities.
Research related to the search for neural correlates of scientific method and
critical thinking shows similar cerebral activity in the right parietal-frontal
region of the brain (RPF) with the process of cognitive empathy. This suggests
that teaching transcendental mathematics (as one of the transcendental
scientific methods) can contribute to the development of cognitive empathy,
which is one of two hypothetically existing types of empathy: emotional and
cognitive empathy. Cognitive empathy can be defined as an active attempt by
one person to penetrate "inside" another mind, or to approach someone
mentally through a purposeful intellectual effort.
At the same time, emotional empathy includes only the transfer of the
experience of other people's sensory sensations, and at the same time has a
directly opposite neural correlation with cognitive empathy.
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Phenomenological reduction, as one of the methods of phenomenology,
which is close in its goals and methods to transcendental mathematics, has
similar neural correlations with aesthetic need, namely: with empirical
motivation - the engine that activates aesthetic need in a person. Empirical
motivation implies action in relation to an object (acquisition, contemplation,
creation) in order to obtain emotional satisfaction.
This type of motivation has a neural correlate in the form of activation of the
posterior cingulate gyrus (PCC), which is associated with internal
self-reflection aimed at comparing oneself with others. The PCC is a central
node in the DMN (Default mode network) brain network, participating
(activating) during the same processes as this brain network. The default
mode network is responsible for introspective processes such as
mentalization, metacognition, self-referential processing and others.
Coupling of DMN with FPCN leads to the possibility of constructing abstract
high-level thinking with extended contexts in time, which is one of the
supposed important stages of phenomenological reduction.
Also, the DMN responds to aesthetically pleasing visual or auditory art, which
is reflected in the activation of this brain network. With the opposite reaction
(lack of aesthetic satisfaction, disgust), DMN activity is suppressed and
linearly dependent on time (the longer the study of an unattractive product,
the less DMN activity), in contrast to the perception of aesthetically pleasing
objects, where DMN activity is static and does not increase over time.

Cognitive empathy, in turn, is probably an important component of
conscience: studies show that individual predispositions to cognitive empathy
are correlated with an increased sense of the importance of the rights of others.
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Climate

Argument №2. Transcendental mathematics and the phenomenological method, in
our opinion, today are the most powerful means of scientific knowledge and,
accordingly, can give scientific results of a new level of quality. For more information,
see the book "Mathematics of the Transcendental" by Alain Badiou and the article
"Transcendental Phenomenology and Conceptual Mathematics" by Nicholas
Lawrence. By transcendental mathematics we mean the apparatus of conceptual
mathematics combined with the tools of transcendental phenomenology.

Breaking climate
agreements

Implementation of climate
technologies

Reduction of CO2 emissions

Refusal to participate in
climate agreements

Climate-oriented problems of modern
social institutions on the planet
Corruption of courts by
owners of enterprises with
non-ecological manufactoring

Involvement of courts
in environmental
crimes

Involvement of the
authorities in the
environmental crimes

Corruption of authorities by
owners of enterprises with
non-ecological production

Inconsistency of the training
of specialists with the dynamics of
the economic structure

Involvement of political regimes
with a low level of democracy in
environmental crimes

Usurpation of
authorities

Raising people with low
social responsibility

Educational gaps in
universal human values

Solution of problems

Argument №3. Transcendental mathematics and the phenomenological approach
are very poorly represented in popular culture and in science. Less than 4% of the
population is engaged in scientific activities, and among them up to 3000 people
conduct research in the field of transcendental mathematics and phenomenology.
Argument №4. Neuropedagogy is a discipline that links the classical foundations of
pedagogy, neurology, cybernetics and a student-centered approach in education to
significantly increase the effectiveness of the learning process using data on human
brain activity.

New architecture of social
institutions

Problem solving appendix

Individual participation in innovative activities
in the field of social structures
using artificial intelligence

Scientific understanding of artificial
intelligence

As researchers from the University of Minnesota show, individualization of the
pedagogical process using feedback neurotechnologies can increase the
effectiveness of learning by 3-4 times.

Formation of an individual's request
for optimization of public institutions
using artificial intelligence

Development of social responsibility

Loyalty to artificial intelligence

Personal mechanisms of social
responsibility

In its methods, neuropedagogy, or educational science, uses a variety of biofeedback
devices, ranging from electroencephalography to magnetic resonance imaging.
Biofeedback helps to track the current state of the user and, in accordance with it,
select educational material, ask certain questions, i.e. to influence a person in such a
way as to lead him to a certain result with the shortest number of actions.

Solving the problems of
representative democracy with the
help of artificial intelligence

Computational problems of
representative democracy

Motivation to solve the
problem (desire to do)

Awareness of the
problem (understanding
what to do)

The main factors of social
responsibility

Aesthetic
need

Transcendental scientific thinking

Conscience

Skills
development

Skills
development

Studying transcendental
mathematics

Skills
development

Neuropedagogical bot

The following is a detailed description of our strategy to tackle climate problems
through the reform of the architecture of social institutions of society, ffffffff
which is possible when using the neuroeducational program from fffffff
DeepNoesa to massively increase individual social responsibility with the help of
Smart IE.

DEEP

26

∞ NOESA

Optimization of management

Smart IE

CLIMATE-ORIENTED NEUROPEDAGOGICAL
PROGRAM BY DEEPNOESA

SMART CLIMATE STRATEGY

WWW.DEEPNOESA.COM

2.5.1.3 Refusal to participate in climate agreements signing the protocol
The only countries that have not ratified the Paris Agreement are Eritrea, Iraq,
Libya and Yemen.

Climate

Reduction of CO2
emissions

Negative influence

SMART NEURAL INTEGRAL EQUATION

Implementation of
climate technologies

2.5.1.4 Nine climate-driven
institutions on planet Earth

Negative influence

problems

of

contemporary

social

Climate-oriented problems of modern
social institutions on the planet

Breaking climate
agreements

Refusal to participate
in climate agreements

Corruption of courts by
owners of enterprises with
non-ecological manufactoring

We believe that the ineffective organization of the structures of government
bodies (namely, some features of the regime of representative democracy)
slows down and stops the implementation of reforms aimed at reorganizing
public structures. This leads to the impossibility for the authorities to create an
effective system to fight climate problems. Thus, we have 2 consequences:
2.5.1.2 Violation of international conventions to reduce greenhouse gas
emissions
To date, 194 states and the European Union have signed the Paris Agreement
on climate change, which aims to reduce the carbon dioxide content in the
atmosphere.
According to the Climate Change Efficiency Index report, 75 parties (countries)
- which account for about 30% of global greenhouse gas emissions - have
increased their level of ambition to reduce emissions. However, the forecast for
the increase in change in total emissions in these countries is small, less than
-1%, in 2030 compared to 2010.
The Intergovernmental Panel on Climate Change (IPCC) has indicated that
emission reduction ranges to reach the 1.5 ° C temperature target should be
around -45% by 2030 compared to 2010.

SMART CLIMATE STRATEGY

Involvement of the
authorities in the
environmental crimes

Involvement of courts
in environmental
crimes

Corruption of authorities by
owners of enterprises with
non-ecological production

Inconsistency of the training
of specialists with the dynamics of
the economic structure

Usurpation of
authorities

Raising people with low
social responsibility

Involvement of political regimes
with a low level of democracy in
environmental crimes

Educational gaps in
universal human values

1. Corruption of courts by owners of enterprises with non-ecological
production
2. The involvement of courts in environmental crimes
3. Corruption of authorities by owners of enterprises with non-ecological
production
4. Usurpation of authorities
5. The involvement of regimes with a low level of democracy in environmental
crimes
6. Government involvement in environmental crimes
7. Inconsistency of the training of specialists with the dynamics of the
economic structure
8. Raising people with low social responsibility
9. Educational gaps in universal human values
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The DeepNoesa team carried out a correlation analysis and neural network
cluster analysis of the indicators of 163 countries and revealed the relationship
in relation to the following indicators:

9
8
7

- democracy index;
- an index of the effectiveness of fighting climate change;
- corruption perception index;
- the level of literacy of the population;
- index of bribe givers;
- access to justice for citizens;
- index of the rule of law of the countries of the world.

6
5
4
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Climate change perfomance index

In addition, we used a graph neural network for cluster analysis of these
indicators of countries and received 4 groups:

We found that the main independent indicator is the democracy index, on
which the corruption perception index (t = 0.90), the literacy rate of the
population (t = 0.64), the index of bribe-givers (t = 0.76), and access to justice
among citizens are positively correlated. (t = 0.85), the rule of law index of the
countries of the world (t = 0.82).

- 1st group: high index of democracy (> 8.0), low level of climatic efficiency
(<40), low level of corruption (> 70) - makes up 22% of the total number of
countries;
- 2nd group: low index of democracy (<6.0), average level of climatic
efficiency (40.0 < n <60.0), high level of corruption (<50) - 30% of the total
number of countries;
- 3rd group: high index of democracy (> 8.0), high level of climatic efficiency
(> 60), low level of corruption (> 70) - makes up 20% of the total number of
countries;
- 4th group: average index of democracy (6.0 < n <8.0), average level of
climatic efficiency (40.0 < n <60.0), average level of corruption (50 < n <70) 28% of the total number of countries.

Fig. An indicator of the correlation of the democracy index with the corruption
perceptions index, the literacy rate, the bribery index and the rule of law of
the countries of the world.
As a result, we identified 2 main indicators of the countries in our study:
the index of democracy and the index of effectiveness in fighting
climate change. We carried out a correlation analysis of the relationship
between the democracy index in the country and the climate change
effectiveness index and obtained a result where the correlation index is t = 0.47

As can be seen from the study, the share of countries with medium
and low levels of democracy, as well as low levels of climate
control efficiency, account for 58% of the total number of countries.
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As can be seen from the study, the share of countries with medium and low
levels of democracy, as well as low levels of climate control efficiency, account
for 58% of the total number of countries. This confirms the positive correlation
(t> 0.4) between the low level of human freedoms in the country and the
country's inability to organize an effective system to solve climate problems.

New architecture of social
institutions

2) the discrepancy between the training of specialists and the dynamics of the
economic structure, the content and methods of teaching are lagging behind
the dynamics of the economic structure and the demand of the economic
systems for which these specialists are trained.
3) in the world mass educational system, the curriculum associated with
universal human values such as immortality and its achievement is not
expressively presented.
In this case, the main tasks that, in accordance with the intelligent
climate strategy from DeepNoesa, must be solved by artificial
intelligence, are:

Solving the problems of
representative democracy with the
help of artificial intelligence

- a significant increase in computing capabilities in solving climate-oriented
problems of public administration and education;

We believe that the only solution to the above problems - the problem of
ineffective implementation of climate conventions and the problem of refusal
to participate in climate conventions - can be the abandonment of outdated
technologies for managing representative democracy and the transition to the
use of artificial intelligence systems to solve the problems of public
administration and justice.
In addition to the problem of the human factor in public administration and
justice, we also highlight the ineffective educational system as one of the most
important factors in the existence of representative democracy. Low-quality
mass education can negatively affect the climate in the following ways:
1) education of people without social responsibility;

SMART CLIMATE STRATEGY
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- optimization of the solution of problems of public administration and
education, taking into account the needs of each citizen and available
resources on a national or planetary scale.
We propose the following 3 reforms aimed at eliminating the
principle of delegation of power in a representative democracy:
1) Elimination of the principle of delegation of executive and legislative
branches (executive and legislative bodies are replaced by artificial
intelligence, the position of deputies of any level is eliminated).
2) Elimination of the principle of delegation of the judiciary (the judicial
authorities are replaced by artificial intelligence, the profession of a judge is
eliminated).
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3) Orientation of the project training program for the development of family
business (children and adults in families study and work together). We receive
massive distance project family training, alternating theoretical training and
practice for all members of each family.
2.5.1.5 Computational problems of representative democracy
The main problems of representative democracy can be considered:
- the removal of the people from power in the intervals between elections and
thus a departure from the principles of democracy. In addition, for example,
gerrymandering (electoral geometry), as one of the mathematical methods of
demarcating electoral districts, allows manipulating election results;

WWW.DEEPNOESA.COM
However, the opposite is often the case, as a complete monopoly of power
automatically increases the degree of disagreement both within and
between government bodies;
- infringement of political equality of opportunities for all to participate in
management and making socially significant decisions. The viability of
meaningful political representation declines as the ratio of representatives
to voters decreases. For example, in the US House of Representatives, a
country with a population of 328 million has a total of 435 members. This
means that each member "represents" an average of 755,000 people. How
exactly is one person able to represent the federal legislative preferences of
755,000 different people?

- the generation of a complex hierarchical management system, which leads to
bureaucratization and oligarchization of power. In addition, this leads to the
formation of an ineffective executive and legislative structure. To date, there is
no consistency, there is no conceptual nature of numerous transformations,
which often lead only to disorganization of the state apparatus, to
organizational instability of state structures;

Solving the problems of
representative democracy with the
help of artificial intelligence

Computational problems of
representative democracy

- an increase in the priority influence on politics of the most powerful interest
groups, which leads to the possibility of bribery and the development of
corruption;

Optimization of management

Individual participation in innovative activities
in the field of social structures
using artificial intelligence

- the growth of authoritarian tendencies in the state as a result of the gradual
ouster of legislators by the executive branch;
- weak legitimacy of the authorities due to the alienation of society from it In
addition to the impossibility of society to participate in socially and politically
significant processes, they also undergo significant disinformation from the
authorities. Executive bodies must communicate true and accurate information
about their performance of duty to civil society and the business community
through the activities of officials.

Formation of an individual's request
for optimization of public institutions
using artificial intelligence

2.5.1.6 Individual participation in innovative activities in the field of
social structures
An individual's participation in activities for socially significant changes
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begins if the individual has a qualification sufficient to understand the
technologies with which it is possible to carry out targeted social changes. Also,
the individual must have access to the means of production, with the help of
which he can produce intellectual or material assets for the implementation of
socially significant changes. Such available means of production today are
computers, as well as software for the development of intelligent systems.
2.5.1.7 Formation of an individual's request for optimization of public
institutions
Understanding the relationship of socially significant changes with the fate of
the individual themself, the individual has a request for the implementation of
socially significant changes. Understanding of social processes and the
structure of society is provided by the educational process and the
development of scientific thinking in the individual.

Formation of an individual's request
for optimization of public institutions
using artificial intelligence

Scientific understanding of artificial
intelligence

Development of social responsibility

2.5.1.8 Loyalty to artificial intelligence
Statista study showed that the more artificial intelligence is introduced into a
person's life, the more a person is predisposed to be optimistic about AI
technologies. About 77% of users interacting with products that openly use
artificial intelligence believe that it will have a "very positive" or "mostly
positive" impact on how people work and live in the next 10 years. In addition,
having a technical background or experience in programming is positively
correlated with confidence in the benefits of artificial intelligence in everyday
life.
2.5.1.9 Development of social responsibility
The development of social responsibility of each individual living on Earth is
the basis for building a community with indicators of justice, environmental
friendliness and awareness close to optimal. Particularly important is the
massive development of individual social responsibility in the current
conditions of the threat of climate change.
However, as we know, at the moment on planet Earth less than 4% of the
world's population is involved in scientific activities, which means that
a huge part of humanity is not involved in the development and
improvement of its own civilization.

Loyalty to artificial intelligence

It seems to us that 3 factors are capable of forming this request in an individual:
scientific understanding of artificial intelligence, loyalty to artificial intelligence,
and the development of social responsibility.
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This can contribute to the formation of the opinion that it is not specifically
people themselves who affect their environment and all climate-related
changes, but rather companies, national governments, etc. A survey
conducted by Statista shows that only 36% of those surveyed believe that
they are independently responsible for solving the climate problem.
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current set-theoretical mathematical structures from some forms of
idealization to such objects that could not be subjected to reduction, which
at one time was tried to achieve with the help of phenomenology Edmund
Husserl.

The main factors of social
responsibility

Aesthetic
need

Transcendental scientific thinking

Conscience

The development of social responsibility requires a clear understanding of the
problem of society and the motivation to solve this problem. According to the
DeepNoesa team, these personal social responsibility mechanisms are shaped
by three main factors of social responsibility: aesthetic need, conscience, and
transcendental scientific thinking.
The main factors of social
responsibility

Aesthetic
need

Transcendental scientific thinking

Conscience

Skills
development

Skills
development
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Studying transcendental
mathematics

2.5.1.9.1 Teaching category theory
Category theory is a branch of transcendental mathematics whose task is to
study the intentional actions of mathematics.

The similarity of the theory of categories with Husserl's phenomenology is
that the theory of categories does not imply the study of mathematical
objects as such, since they have an already built formed object of cognition
under them. Instead, category theory deals with the relationships between
these structures, the "mutability" of these structures when they interact with
others. In short, it deals with the mutability of mathematical objects, not
immutable structures.
Thus, category theory focuses on the study of acts of cognition - not on
working with ready-made objects, but on working with observable
processes of working with objects. This allows us to refer transcendental
mathematics to transcendental phenomenology, which also studies the
internal structures of consciousness through the content of experience,
which is transcendental to the structures of consciousness.
Husserl himself at a certain period believed that transcendental
mathematics is a formal ontology, which can become a language
"describing and criticizing science." The so-called "science of science".
The study of such a "science of science", for the role of which we
propose the theory of categories, is the basis for further work with all
formal disciplines and can provide many opportunities for the creation of
new mathematical structures and the massive development of the
mathematical culture of thinking.

Based on the modern theory of categories, it is possible to transform the
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2.5.1.9.2 Creation of categorical artificial neural networks

2.5.1.9.3 Development of mathematical intuition

For the effective development of category-theoretical skills, students need a
broad applied field. At the moment, one of the most promising applications of
category theory is in neural networks. After studying category theory, people
can apply it to create their first neural network solutions for applied problems.

With the help of category theory, the user can learn an important skill that
allows not so much to manipulate existing knowledge, but to develop the
ability to create new mathematical constructions using the so-called
"mathematical intuition".

For example, use categorical neural networks to describe poorly studied
plasma physics and establish all undisclosed physical and chemical
relationships.

As studies from the Massachusetts Institute of Technology show, at the
neurobiological level, mathematical intuition may represent activation in the
medial orbitofrontal cortex.

Category theory has already been used in a variety of tasks:

In addition to research related to mathematical intuition, many putative
neural correlations of other mental mathematical activities are also known:
the horizontal intraparietal sulcus (HIPS) is involved in numerical calculations,
the posterior superior parietal lobe (PSPL) is associated with visuospatial and
attention aspects of number processing, angular gyrus (AG) is involved in the
verbal processing of numbers and in their search, etc.

- application of category theory to create new types of neural networks category theory allows you to explore the space for finding a solution and
build such models, the spaces of which would correspond to the structure of
the data entering the neural network. Thus, it automates the process of
creating a neural network architecture;
- categorical neural networks open up many possibilities for generative
models. With the help of categorical schemes, it is possible to establish
high-level relationships between objects, which allow neural network models
to produce more accurate and efficient (generative models are always tied to
some objective function) texts, images and videos by 40-50%
The above tasks of the climate strategy, for example, the task of reducing
atmospheric CO2 using optimal control of plasma technologies, shows how
neural network mathematical models can be applied to fight current climate
problems.

SMART CLIMATE STRATEGY

Smart Neural IE, using data on the state of the user's brain networks
responsible for mathematical intuition, will make it possible to turn the
pedagogical process into a neuropedagogical one. The neuropedagogical
educational process is strictly aimed at the individualization of the learning of
each individual person. As researchers from the University of Minnesota
show, individualization of the pedagogical process using neurointerfaces and
biofeedback neurotechnologies can increase the learning efficiency by 3-4
times.
For our part, we propose, using Smart Neural IE, as an effective tool for
modeling effects in brain networks, to create a system for the
development of mathematical intuition using biofeedback, observing the
user's brain activity, identifying patterns of neural correlates of mathematical
intuition in it and offering user instructions for more stimulation of
mathematical intuition.
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2.5.1.9.4 Teaching phenomenological analysis
For effective development and management of one's own mathematical
intuition, teaching the method of phenomenological analysis and the method
of the so-called phenomenological reduction can help.
Phenomenological reduction is a technique developed by Edmund Husserl
that can allow us to reach a vantage point - reflection and focus on the process
of knowing how objects are given to us. With the help of which, it is assumed, it
is possible to significantly increase the individual's ability to scientific
knowledge, personality development and increase intellectual productivity.
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When we talk about the development of an aesthetic need, we mean that an
aesthetic need can exist not only in relation to objects of fine art.
Neurophysiological studies of Helmut Leder and his colleagues show that,
oddly enough, engaging in this kind of activity can develop the ability of
aesthetic perception in a particular area (science, art). The longer a person
devotes time, for example, to amateur painting, the more his brain reacts
positively (higher activity in the neural reward area) to other people's works
of art and the more he gets aesthetic pleasure from them. The same is true
for scientific activities.

At the neurophysiological level, phenomenological reduction has its own
neural correlates in the form of a sequential activation algorithm of large-scale
brain networks: Default mode network, Dorsal attention network, and
Frontoparietal network.

2.5.1.11 Development of conscience

With Smart Neural IE, we can measure phenomenological reduction
using our projected Phenomenological reduction scale and use this
data to teach phenomenological analysis more effectively.

What is common between conscience and aesthetic need is that the
neurocorrellates of conscience, as well as aesthetic need, are interconnected
with the cerebral reward region, which develops and changes throughout
our life. But in addition to this, conscience is, perhaps, a much more complex
and ancient mechanism, which also involves almost the entire cortex, basal
nuclei and many other subcortical regions of the brain.

2.5.1.10 Development of aesthetic needs
Why does aesthetic need and developed aesthetic perception play an
important role in a person's social life? As a study from Aarhus University shows,
developed aesthetic need is positively correlated with all emotions, thus
improving a person's interaction with their physical and sociocultural
environment.

Conscience is the second important component of social responsibility, as it
is itself a reward system that responds to the results of social interaction
either positively ("I am doing right") or negatively ("I am doing wrong").

The development of conscience can be formed through the development of
empathy, which in its neurophysiological mechanism is very similar to
conscience, as well as through the simplest study of social norms, human
rights, how society should be arranged, etc.

The very same aesthetic need can be described as a system of 3 interacting
areas of the brain: the reward area, the sensorimotor area and the visual area.
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Neuropedagogical bot

Loyalty to artificial intelligence

- Smart IE output: generated new math tasks, instructions, tips for solving
problems, new training material, graphic elements to simplify learning (for
example, diagrams), user assessment of completed tasks.
2.5.3 Result

Optimization of management

Our solution is the designed architecture of a neuropedagogical bot based on
Smart Neural Integral Equation with categorical modifications. Generally, the
neural network model can be expressed as:

Smart IE

To implement the educational strategy described above for the development
of transcendental scientific thinking, we propose a designed
neuropedagogical framework. Our solution is a neuroeducational bot fffffff
based on Smart Neural Integral Equation that teaches category theory fffffff
based on its new axioms, develops mathematical intuition and the ability to
apply phenomenological analysis, and increases loyalty to artificial
intelligence.
2.5.2 Procedure
Our solution can be implemented as a computer application with a
brain-interface computer connected to it, which assumes the use of any
consumer-grade EEG devices. The computer application is a program with a
running Smart IE model in which the user will learn.
Formally, Smart IE works with the following data:
- the input data for the neural network are data on the user's interaction with
our application (it can be text, formulas, diagrams and other elements), as well
as time sequences of brain activity data recorded from the EEG device.

SMART CLIMATE STRATEGY
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where P - parameter space, Q - neural network architecture, A - object of
category C , C - category.
The main learning algorithm consists of the following steps:
2.5.3.1 Clarification of the user's initial knowledge in the field of category
theory, his abilities for phenomenological reduction, mathematical and
creative intuition.
At this stage, the Phenomenological reduction scale module is used, the
dynamics of which is as follows:

du
dx

n
t 0

dist eti pti

k
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Elucidation of the level of manifestation of mathematical intuition is expressed
in the search for patterns of brain activity e_i in user i, which would be most
similar to the "reference" patterns p_i - the average brain activity (data about
which was obtained from open sources) manifested during the so-called
intuition.
2.5.3.2 Designing individual mathematical problems in category theory based
on analyzed biofeedback with personalization of user experience.
The creation of mathematical problems is carried out using an additional
mathematical module, the objective function of which is as follows:

max( f ( x)

t

s ( Ph

i

ni dt )

0

This is how the neural network formulates tasks from category theory, the
solution of which leads the user to an increase in the level of mathematical
intuition and the ability to phenomenological reduction.
2.5.3.3 Analysis of the users algorithm of solving the math problem, the
formation of hints for correcting the solution algorithm.
After the bot forms a mathematical problem, the user writes his solution using
the tools provided by the software interface - diagrams, graphs, formulas, text,
etc. The bot receives a solution s, which passes through a processing module
that includes natural language processing.
After checking the correctness of the solution, the bot either informs the user
about the correct solution, or generates many hints to help the user come to
the correct solution to the problem. These can be textual, formal-mathematical
and graphic tips.
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The main function of a neuroeducational bot is learning. In accordance with
the incoming data (EEG and user interaction with our software interface),
the bot selects educational material that is formed from a variety of different
sources - the Internet and books.
2.5.3.5 User testing to test theoretical knowledge.
Approximately every 2-3 “pages” of theoretical material on category theory
and other areas of mathematics, the bot generates tests to test the user's
knowledge. Tests are generated automatically by the bot itself based on
training materials. That is, a special software module of the bot is able, for
example, based on the stated statements hi , to form a number of questions qi
The designed neuropedagogical basic course for the
implementation of our training program for the development of
social responsibility is designed for 2 years, with the possibility for the user
in the future in the mode of additional "training" to engage in our system to
improve their theoretical knowledge and applied skills in the field of
category theory and phenomenological analysis.
2.5.4 Smart IE advantages
Smart Neural IE can be used to solve the problem of automatic construction
of educational problems in category theory and automatic proof in
category theory, which has not been implemented in any of the neural
networks known to us. Smart IE uses the axiomatization of category theory,
which allows, thanks to a set of rules, to demonstrate step by step the
transition from one mathematical statement to another, breaking them into
different compositions:

(g, k )

2.5.3.4 Presenting to the user the theoretical foundations, principles and
algorithms for solving problems.

def

def
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In addition, Smart Neural IE can be used for pedagogical problems in two
formats at once:
a) As a tool of neuropedagogy - the controlling intellectual component of
digital neuropedagogical systems with biofeedback.
b) As an object of study, the development of which allows one to acquire skills
in the field of advanced sections of mathematics and neuromathematics, to
form mathematical thinking as an element of personal culture.
Our neural integral equation can be a powerful tool for learning mathematics
in itself, since to master the work with Smart IE, you need to have knowledge in
the following areas: group theory, invariant theory, chaos theory, quantum
algebra, differential geometry.
2.5.5 Conclusion
We presented a designed neuropedagogical bot - a system for the
development of mathematical abilities based on teaching the theory of
categories, which contributes to the development of mathematical intuition
and the development of the method of phenomenological analysis, as well as
developing an aesthetic need in the field of scientific works and abstractions.
We assume that the global neuroeducational program from ffffff
DeepNoesa can become an important positive factor for solving the ffffffff
problem of mass development of social responsibility in society and the
subsequent reform of all social structures and people's lifestyles to address
many global, including climatic problems.
2.6 Smart IE is a solution for optimizing the CO2 recovery process to
convert it into ecological fuel using CVD-diamonds

SMART NEURAL INTEGRAL EQUATION
2.6.1 Problem analysis
While countries around the world are actively trying to reduce their
dependence on fossil fuels, the demand for such energy is still growing. The
2018 Global Energy and CO2 Report showed that global energy demand
grew 2.3% - the largest growth this decade.
In 2018, more than 70% of the growth in global energy demand was met by
oil, natural gas and coal, which increased energy-related carbon emissions by
1.7%. But as many of us know, fossil fuels do not last forever and with the
harm they cause to the environment, their prospects for use are very poor.
All fossil fuels are predicted to be depleted by 2060.
The production of synthetic diamonds for the utilization and conversion of
CO2 into ecological fuel will reduce the need for the extraction and
processing of natural resources for fuel production, and thereby reduce the
level of greenhouse gases emitted into the atmosphere.
The development of synthetic diamonds themselves, suitable for
participation in the photocatalytic conversion of CO2 into fuel, is in itself a
difficult task, the goal of which is to find the most optimal architecture for
nanostructured diamond. The created diamond must be highly reactive (<20
seconds to capture CO2).
Thus, we need to develop a neural network solution that would make it
possible to predict the chaotic dynamics of the motion of diamond
nanoparticles in order to track the state of the synthesized diamond for
optimal plasma control in the CVD reactor.

Task class: extraction and utilization of atmospheric CO2.
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2.6.2 Procedure

In total, Smart IE faces 3 optimization tasks:

Our solution can be incorporated into a plasma control system that
continuously monitors the plasma configuration parameters in the CVD reactor
to generate synthetic diamonds capable of converting CO2 to carbon-neutral
fuel.
Description of the neural network Smart IE model:
- input data Smart IE - the current (at the time of production) form of
nanostructured diamond and electron-emission properties of diamond
materials obtained using electronic spectroscopy in real time;
Plasma readings from the PCS will also be transmitted, which include: plasma
shape, plasma position, plasma current, plasma density, and plasma energy
content.
- the output data of the neural network are indicators of flow, pressure and
power in the microwave reactor.
Molecular formula of carbon-neutral fuel - a synthetic hydrocarbon, which is
ultimately created after CO2 extraction with synthesized CVD diamond:

Cx

y

eneral Cn H 2 n 2 (alkanes )

This type of fuel is synthesized through reactions between carbon dioxide
captured by synthetic diamond and hydrogen from a liquid ionic medium in
which the diamond is placed.
2.6.3 Result
We propose a neural network model Smart Neural IE to improve the efficiency
of the process of converting extracted CO2 from the atmosphere into fuel using
synthetic diamonds by simulating and controlling a plasma generating
diamond nanoparticles:
dy
dx
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- Manufacturing of diamond film with high surface area and
optimized characteristics of electron emission;
- Production of diamond membranes with nanopores with optimized
electronic emission properties;
- Generation of nanodiamond particles with a functional surface for
photocatalysis in dispersion.
2.6.4 Smart IE advantages
No neural network solutions that control the growth and structure of
diamonds were found in the public domain. Only work was found in which a
multi-layer perceptron of direct propagation simulated the molecular
dynamics of a carbon dimer on the surface of a diamond in a CVD reactor.
Smart IE can control the dynamic non-linear production process of synthetic
diamonds with optimal properties to achieve high photoelectron yields to
maintain the high level of electron emission properties of synthetic diamonds.
Smart IE is able to solve such multicriteria optimization problems without
using the usually required 3-5 neural networks, due to its Dynamic control
module.
Compared to the above neural network model, Smart IE can increase the
predictive accuracy of the formation of topologically complex structures (such
as diamonds) up to 80-93%
2.6.5 Conclusion
We have demonstrated a neural network solution based on Smart Neural
Integral Equation, which can be used to optimize such an important process
as the creation of artificial diamond for converting atmospheric CO2 into
synthetic fuel - carbon-neutral fuel.
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Also, our solution can reduce the economic costs of producing synthetic
diamonds by at least 2 times (in accordance with a decrease in production
error) and reduce the computational time for finding the optimal diamond
structure by at least 2-3 times.
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2.7 Smart IE application for jewelry design with diagnostic functions
Task class: extraction and utilization of atmospheric CO2.
2.7.1 Problem analysis
The production of jewelry with diagnostic functions, we believe, will help
improve the marketing of synthetic diamonds produced from CO2. Thus, the
extraction and processing of natural diamonds leads to the filling of the
atmosphere with generated CO2. While synthetic diamonds can be produced
from atmospheric CO2 and thus contribute to its utilization.
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The jewelry industry annually mines natural diamonds - about 142
million per year. At the same time, the volume of production of
synthetic diamonds is growing rapidly: in 2014 it was about 360 thousand
carats, and in 2017 - already about 4.2 million carats. However, there are many
factors holding back the growth of the CVD diamond market in the general
diamond market.

NEUROMARKETING &

Considering artificial diamonds as a serious competition for classical analogs,
i.e. for natural diamonds mined from underground, presumably the world's
leading diamond miners (De Beers, Alrosa, etc.) artificially restrict the flow of
synthetic diamonds to the market. This may explain the size of the synthetic
diamond segment, which has remained within 2% of the total diamond
market in the world for 3-5 years, despite the availability (low cost) and the
prospects that synthetic diamonds are opening.
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However, De Beers, despite their new company, Lightbox, which specializes in
creating artificial diamonds for jewelry, still directs most of its advertising
campaigns in favor of natural gemstones.
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This is probably becoming the main limitation for synthetic diamonds in the
jewelry market - information disseminated by sellers of natural diamonds
about the allegedly low cultural and low collection value of synthetic
diamonds, negative recommendations regarding the use of synthetic
diamonds for significant gifts, including wedding rings, allegations, about that
the purchase of synthetic diamonds for such ceremonies diminishes the dignity
and significance of the ceremony itself.
In order to expand the market for synthetic diamonds in the jewelry industry,
according to our calculations, it is necessary to form a wellness direction in the
jewelry industry, which will, to a certain extent, make a clear differentiation
between diamonds mined with harm to the environment and those that do not
bring additional value to people. and between synthetic diamonds, which, on
the contrary, help to improve the ecological and climatic situation on the
planet, and are also used for jewelry diagnostic products that improve human
health.
Therefore, in order to increase the cultural value and significance of synthetic
diamonds in the eyes of potential consumers, we consider it necessary to focus
on their humanistic significance, to present them as the focus and embodiment
of the power of modern science and technology, to emphasize the ecological
significance of synthetic diamonds, as well as to use them for
jewelry with diagnostic functions, positioning on the market as
products that bring both the satisfaction of aesthetic needs and the needs of
participation in scientific and technological progress, general care for our
planet, as well as about their own health, the health of their loved ones. To
position synthetic diamonds as products that crystallize the dream of a person,
a wonderful and happy life in a single planetary family.
In addition, in the event of unavoidable climatic changes with consequences
that may threaten life, the need for health services will significantly increase on
the planet and the importance of prompt medical diagnostics will increase
significantly, especially for areas of the planet with a hot, arid climate.
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For such countries, cardiovascular and respiratory diseases due to high
temperatures and, as a result, increased levels of ozone and other pollutants
can become critical problems. Also, during extreme heat, levels of pollen
and other aeroallergens increase, which can provoke asthma, which affects
about 300 million people.
As already mentioned, in order to form a special market segment and
effectively promote synthetic diamonds obtained from CO2, we consider it
necessary to supply them with a high-tech frame containing sensors for
monitoring the human stress index (Baevsky index). For this, pulse oximetry
sensors can be used, as well as Smart Neural IE as the main intelligent
component for tasks:
- application of the vegetative verbal control bot (VVC-bot) to help the user
manage the stress index of the human regulatory systems. In this case,
Smart IE uses its own NLP module - Invariant text data representation, which
creates neurogeometric visual models of user perception of generated text;
- prediction and detection of pathological or pre-pathological physical
conditions;
- control and prediction of the time series of development of the Baevsky
index for a specific user for effective management of load regimes, nutrition,
daily schedule, intake of pharmacological drugs, physiotherapy procedures;
- regulation of the activity of the prefrontal cortex, which affects heart rate
variability, using video, sound, dialogue and ultrasound.
For jewelry manufacturers that will use synthetic diamonds derived from
CO2, Smart Neural Integral Equation may open up huge new opportunities
to increase sales by increasing the value and functionality of jewelry of this
type - with diagnostic properties and diamonds that protect the climate and
the planets environment.
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The application for the regulation of the Baevsky stress index can be
considered as an integral indicator of a person's health using a conversational
VVC bot, audiovisual compositions, ultrasound effects on the brain, as well as
applications for managing pharmacological correction, nutrition, physical
training, and mental work.
2.7.2 Procedure
Experimentally, the problem is formulated as:
2.7.2.1 As input data, Smart IE will receive data from the voltage index meter
located on the user's ear, neck, wrist or finger. The incoming data is transmitted
via Bluetooth to our mobile application and on their basis an assessment of the
physical condition of a person, recommendations and various messages from
the VVC bot is formed.
The index of stress of regulatory systems (BI, Baevsky index) characterizes the
activity of the mechanisms of sympathetic regulation, the state of the central
circuit of regulation. This indicator is calculated on the basis of the analysis of
the distribution graph of the cardiointervals of the variation pulsogram.
Activation of the central circuit, increased sympathetic regulation during
mental or physical exertion is manifested by the stabilization of the rhythm, a
decrease in the spread of the durations of cardio intervals, and an increase in
the number of intervals of the same duration.
BI can reflect and contain information about the state of various systems of the
body, which makes it a very effective and accessible source of information
about the current state of the vegetative system of the human body.
In a study by the University of California San Francisco - TemPredict, it was
found that the data obtained on the user's heart rate variability can be effective
(about 90% accuracy) in predicting the development of the COVID-19 virus 3
days before the onset of the first symptoms (fever, cough, severe fatigue).
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2.7.2.2 In additional cases, when conducting neuroresearch, Smart IE can use
data coming from EEG devices and any other brain-computer interfaces to
find out the correlation between various brain states and the Baevsky index.
Such experiments can be formulated as the task of 1) stimulating the brain
with text, graphic, sound information and ultrasound; 2) tracking incoming
data, for example, from an EEG; 3) tracking the data coming from our jewelry
with a sensor that measures the voltage index; 4) revealing hidden factor
relationships using Smart IE.
As shown by researchers at the Neurocore Brain Performance Centers,
exposure to the prefrontal cortex via visual imaging has a positive correlation
(t = 0.87) with increased heart rate variability.
2.7.3 Result
The software application developed by us (VVC-bot) for the verbal regulation
of the state of the autonomic nervous system of a person, as a hardware
platform, uses a heart rate sensor (pulse oximeter), which is placed in a piece
of jewelry equipped with artificial diamonds.
Passing through blood and tissues, the light signal of the sensor ffffffff
located in the pulseosimeter acquires a pulsating character, fffffff
because with each heartbeat, the volume of the blood vessels changes. The
device determines the voltage index of the user's regulatory systems by the
number of oscillations.
Due to its compactness, the sensor can be attached to the ear and designed
in the form of earrings, on the finger - in the form of a ring, as well as in the
form of a bracelet or pendant/necklace.
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VVC-bot, based on the methods of cardiophenomenology and assessment of
the Baevsky index, is capable of monitoring and verbal regulation of the
Baevsky stress index, which is interconnected with the states of various
subsystems of the human body.
Using the methods of cardiophenomenology, the VVC bot will probably be
able to correct the state of the user's cardiovascular system by means of
speech.
The method of cardiophenomenology implies the user's description of his own
state, including the psychological and physical (cardio) feelings of the user,
tracking his own heart rate and focusing on it. While the task of the VVC bot is
to evaluate the received data from the user, analyze them and conduct a
conversation aimed at regulating the user's heart rate variability.
Thus, the vegetative verbal control bot applies the following algorithm to
interact with the user:
- ask the user a number of questions, have a conversation about how a person
feels at a given time at the psychological and physical (cardio) level;
- comparison of the obtained data with real data on the current physical
condition of a person - their index of stress;
- generation of instructions for regulating the user's breathing using
phenomenological reduction techniques;
- generation of instructions for self-regulation of the user's breathing by
creating visual images offered by the VVC bot (for example, the bot may
suggest that the user imagine himself "sitting by a clear azure sea, with a
horizon illuminating the sun", etc., depending on which images have the most
positive effect on the user);
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Mathematically, the general model of a vegetative verbal control bot looks
like this:
i

n 0

n

x d k ; f d GN

where g - current Baevsky index after the generated message - is the result
of the function f, f,d - generative functions, d - the user's brain networks
model, k - error of the brain networks.
Thus, the vegetative verbal control bot generates texts (messages to the
user) based on the received data about its stress index. Generation is aimed
at optimal control of the stress index for the earliest possible achievement
by the user of a positive result - lowering, or vice versa, increasing the level
of IN.
In essence, the VVC bot offers biofeedback training and this solution has a
number of advantages:
- it is not required to look at the monitor and focus only on what it
demonstrates;
- you can practice anywhere and in any position, even when walking;
- training depends to a greater extent on one's own consciousness than on
various brain-computer interfaces, when the user is influenced by a mass of
simulators, and he remains in a passive state. In this case, the user
experiences a powerful development of the therapeutic imagination due to
the formation of certain visual images in consciousness, thanks to which the
person achieves the results of self-regulation.

- generation of literary texts that can cause the user to positively regulate the
Baevsky index.
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2.7.4 Smart IE advantages
The most common method for complex prediction of a person's physical
condition based on heart rate variability data: the use of a multilayer
perceptron, RNN and CNN is a fairly common way to solve the problem of
detecting heart pathologies using data on heart rate variability series. One of
the 2020 studies showed an accuracy of 85%, which was labeled as "high."
Smart IE model is based on integral dependency recovery methods. Thus,
instead of using discrete layers, Smart IE does not have them. This neural
network is an equation operating in a smooth differentiated space:

SE2

S1 x y R
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This module can allow you to recreate the expected activity of the user's brain
and, on the basis of this data, generate optimal (depending on the task, the
objective function may differ) text messages. Such a module of optimal
control has never been implemented in other generative models of neural
networks; none of the existing models took into account the brain model for
visual impact on the user.
The predictive power of Smart IE over architectures such as RNN and CNN can
be 2-3 times higher.
2.7.5 Conclusion

This makes it possible to more effectively predict the dynamic time series of
heart rate variability, due to the approximation of the model to the assumed
continuous nature of this process.
To solve the problem of text generation, Smart IE uses a neurogeometric text
representation module based on 2 experimentally proven principles of text
perception:
- when reading and understanding a word, neural activation patterns partially
coincide with the patterns caused by viewing the images of the word referent.
- the theory of embodied or "grounded" cognition is a hypothesis that when
reading a text, such brain states will be reconstructed that arise during a real
experience of the state referred to in the text.

In the future, when creating a diagnostic neural network application based on
Smart IE, we count on promoting the development of the CVD diamond
market, promoting them among the mass audience, as eco-friendly synthetic
diamonds produced from atmospheric CO2, in order to spread ethical sources
of diamond "mining" harmless to the environment and reducing the level of
atmospheric CO2: directly - through the creation of synthetic diamonds; and
indirectly - through a slowdown in the natural diamond mining market. In
addition, our smart diagnostic app will help solve many of the massive health
challenges faced by climate change.

These principles are reflected in the general formula of the model for
predicting the impact of the generated text I on y - the Baevsky index:

y

f x I BrainModel ( I )
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2.8 The problem of human immortality: Smart IE to test hypotheses of
quantum consciousness
Task class: salvation of the human form of conscious life in a global catastrophe.
2.8.1 Problem analysis
When considering all options for solving the climate problem, one should also
take into account the situation in which the use of available technologies for
climate change may be insufficient, and therefore it will be necessary to use new
technologies to extend life in the face of a global catastrophe.

∞ NOESA

NEUROMARKETING &
PHENOMENOLOGICAL
ANALYSIS

Smart IE will help to establish the relationship of phenomenological
reduction and its place in the main existing models of consciousness, first
of all, Smart IE can be effectively used to test the connection of
phenomenological reduction with quantum neurobiological processes and test
the hypotheses of the theory of orchestrated object reduction (Orch-OR)
Hameroff-Penrose and the theory physics of consciousness A. V. Kaminsky, M.
Fisher and the theory of quantum-temporal neurophenomenology. Including,
for experiments on brain organelles.
The directions outlined above: neurocybernetics, general AI and brain
hyperevolution - intersect in one general research activity - the study of
consciousness. Below we list the main problems that the study of consciousness
solves:

SMART NEURAL INTEGRAL EQUATION

PHENOMENOLOGICAL REDUCTION

AESTHETIC NEED

General AI problem
Any system with the following properties can be called a general AI system:
- the ability to reason;
- have "common sense";
- ability to learn;
- ability to communicate in natural language;
- the ability to combine many skills to achieve a goal.
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In the future, general AI can reproduce various intellectual functions of a
person, with more advanced computing capabilities. This will allow ffffffff
solving NP-hard problems in seconds, planning and implementing ffffffff
complex engineering and technical projects, and even considering hypotheses
about creating information copies of the consciousness of individuals.

In solving this problem, the first question is not how the transfer of
consciousness will be carried out, to what carrier/substrate, etc., but first of all
we are concerned about what consciousness is in general. Smart IE includes
appropriate components to reproduce computational models of various
aspects of modern biophysical consciousness hypotheses.

Modern approaches to the implementation of the general AI task, such as
modeling the brain at the neural level, have many problems:

We highlight 4 main quantum models of consciousness that are of the greatest
interest and verification to us, as well as the study of which can be carried out
using Smart IE:

- The neuron model is considered too simplified;
- Insufficient understanding of higher cognitive processes to establish exactly
what correlates with neural activity of the brain, observed using methods such
as functional magnetic resonance imaging;

Transfer of consciousness to another substrate with mortality of the body

- Even if our understanding of cognition improves, early simulation programs
are likely to be very ineffective and therefore require significantly more
hardware.

2.8.1.1.1 Problem

2.8.1.1 Orchestrated objective reduction (Orch-OR) hypothesis of
Hameroff-Penrose

In order to model the processes of consciousness, it is necessary to understand
well the very principle of conscious activity. In our research in this direction, we
consider primarily the theory of quantum consciousness.

The Hameroff-Penrose hypothesis of orchestrated objective reduction
(Orch-OR) is based on the assumption that consciousness processes can occur
at the quantum level, inside neurons, and microtubules are the main structural
elements that implement this function.

The relationship of the problem of the immortality of the individual with
the hypothesis of quantum consciousness

Each individual neuron has its own cytoskeleton, which in turn contains many
microtubules. The microtubule consists of tubulin, each subunit of which
consists of a-tubulin and b-tubulin.

The problem of immortality is the main, most important problem of human life.
It is expected that by 2025 the market for companies and startups dealing with
the problem of immortality will be worth $ 600 billion.
The study of the hypothesis of quantum consciousness in the context of
solving the problem of the immortality of the personality is of value for the task
of transferring consciousness to another substrate during the mortality of the
human body.
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It is assumed that microtubules can act as cellular automata, transmitting and
processing complex signals in the form of waves of various states of electrical
polarization of tubulin molecules. Tubulin dimers can exist in two (at least)
different conformational states and are capable of passing from one state to
another. Back in 1974, Hameroff suggested that microtubules could act like
dielectric waveguides.
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Orchestrated objective reduction theory is based on the hypothesis that the
cytoskeleton, with its microtubules located in the brain, can play a significant
role in the formation of consciousness.
It is assumed that the tryptophan residues present in tubulin proteins that
form the walls of microtubules are structurally and functionally capable of
supporting the possibility of quantum coherent energy transfer.
One of the main problems that the Orch-OR hypothesis currently has is to test
the ability to process information in a brain microtubule (test its
approximation properties through the ability to reconstruct functions of the
( t ' )) , by finding the relationship of its
form s (t ) h( s (t 1),, ( 2)
analog model with one of the existing information processing models.
Thus, it is required to construct a neural network quantum biological model of
brain microtubules with subsequent testing on cerebral organelles to study
the approximation properties of microtubules.
Microtubules have a spiral symmetry that could provide topological quantum
computing. The Smart IE model is based on this knowledge, with the help of
which a neural network quantum-biological model of brain microtubules is
created.
2.8.1.1.2 Procedure
Experimentally, the problem is formulated as:
- experimental data on the dynamics of microtubules obtained using a
number of the listed methods can be used as input data for Smart IE: 1) light
and electron microscopy to observe microtubules in vitro, for which short
sections of microtubules are used, which are polymerized using a
non-hydrolyzable GTP analog - GMPCPP. The microtubules attach to the
coverslip either with anti-fluorophore antibodies or through the combination
of streptavidin with biotin-tubulin.
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Microtubule growth can be observed either by adding 2-3% fluorescently
labeled tubulin to the reaction mixture, or using fluorescently labeled
microtubule associated proteins (MAPs) such as EB3. Visualization for several
minutes will allow you to observe the activity of microtubules, and by
shooting images or video with their subsequent processing, we can obtain
data on the dynamics of microtubules; 2) cerebral organelles, which are
organ-like 3D cultures consisting of brain-specific cell types derived from
pluripotent stem cells (the advantage is to recreate the real conditions of
microtubule functioning). Further, embryoid bodies are obtained from
human pluripotent stem cells and at the end, mainly due to
self-organization, cerebral organelles are formed, which can be studied
through a transmission electron microscope or confocal microscopy to
visualize the dynamics of microtubules and analyze the resulting images or
video materials; 3) as well as computer microbiological modeling of the
behavior of microtubule elements.
In addition, data on short bit sequences should also be used, which, in
accordance with the Orch-OR hypothesis, can be stored in the memory of
microtubules and transmitted from one to another.
- in addition to the input data, the internal architecture of Smart IE contains
models of the supposed quantum mechanism of microtubules and their
recurrent architecture.
- at the output, Smart IE will have a vector predicted by microtubules from
the training set of sequences.
Thus, based on the experimental data, Smart IE simulates the behavior of
microtubules, and the learning module built into the neural network
modifies the microtubule model to test the hypothesis of information
processing in the microtubule.
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2.8.1.1.3 Result
A task is formulated to test the above hypothesis on Smart IE, which is
formulated as the development of a quantum biological neural network
architecture.
To simulate microtubules, Smart IE has a quantum computing module that
allows you to organize a continuous model of a neural network with symmetric,
recurrent connections. Thus, in Smart IE, we completely change the standard
neuron model to a model with the following dynamics:
dui
dt
Sj
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f (u j )

where Ri - rate of decay of the qubit energy ( Ri > 0), S i - output signal of
block j after applying the activation functionf , and γ - gain of the activation
function, tanh approximates discrete data.
Each weight in the weight matrix of this neural network based on Smart IE is
now considered as a qubit (analog of a bit, but with the ability to be in
superposition). The operator of the Hamiltonian (reflects the energy of the
system) or the energy function for each qubit j has the form:
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After a repeated update (one training iteration), the network can reach a
stable point, that is, in the state space, all neurons remain in their current state
after checking the input data.
The objective function of then neural network is the general minimization of
the energy of all qubit min( Rn )
i 0

To describe the motion of a qubit, Smart IE uses a model of a quantum system
in a Riemannian manifold M, on which the Lie group G acts isometrically (that
is, it preserves all distances between points during the transformation). The
path integral on M decomposes into a family of path integrals on the quotient
space Q = M / G. The group action induces the action of the Lie algebra:
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If you need to change the formulation of quantum physics models (that is, to
make changes to the descriptive formulas) in Smart IE, you do not need to
directly make changes in the architecture, you just need to introduce new
rules, since the architectural module of microtubules and the "physics" of
microtubules itself are separated from each other.
2.8.1.1.4 Smart IE advantages for this task

After a repeated update (one training iteration), the network can reach a stable
point, that is, in the state space, all neurons remain in their current state after
checking the input data.
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One of the previously proposed solutions to the problem of neural network
simulation of microtubule dynamics is the Hopfield neural network. This type
2
of neural networks works in the Euclidean space E , has a recurrent structure
and has no possibility of introducing models of the physics of quantum
2
mechanics into its architecture (due to the workspace E and the elementary
primitivism of the model).
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Thanks to the use of Riemannian space as a working one, Smart Neural IE gains
access to a more extended model for describing quantum processes (the
dynamics of rotations of molecules or spins cannot be described in
two-dimensional space), recreating all quantum operations in the specified
three-dimensional Riemannian space. Also, Smart IE is adapted to test various
descriptive models of quantum mechanics. It is important that at the
beginning of training, in order to avoid unnecessary computational costs,
Smart IE can automatically simulate the entire internal mechanism of
microtubules based on the received experimental data.
Thus, both at the moment and in the future development of quantum
mechanics and the discovery of new descriptive models (for example, wave
functions), Smart IE may be relevant and will not require global restructuring of
the architecture.
2.8.1.1.5 Conclusion
As a result of the construction of this neural network model, thanks to the
Smart IE computer, we can test the ORCH-OR hypothesis of the existence of
approximation properties in the microtubules of the brain, which allow them,
at the quantum level, to influence the neurons of the brain and, thus, the
processes of consciousness. As a result, Smart IE can be used as an effective
research tool in the field of the quantum consciousness hypothesis.
2.8.1.2 A. V. Kaminskiy's theory of consciousness physics
2.1 Problem
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Kaminsky bases his theory on the hypothesis that quantum, relativistic and
statistical theory is based on the subjective incompleteness of physical
reality. Incompleteness means a certain physical limitation of us "subjects"
to perceive certain phenomena of the "objective" world. This subjective
incompleteness may result from the fact that the number of states of
consciousness is less than the number of world states.
Physical incompleteness leads to the degeneration of physical states in
latent states and gives rise to the idea of a compactified space-time
topology. The consequence of this is wave mechanics.
According to Kaminsky's theory, the process of transition to a
subjective observer can be represented as granulation of objective
space. The movement of a point in such a space can be understood as
winding the trajectory of this point onto a microscopic circle of length ∂x_i.
Then, the movement of the point from the point of view of a subjective
observer will be described by a periodic function:

F

R * exp (i )

where R - working space, ε - phase angle, i - imaginary unit.
The Kaminsky hypothesis considers the assumption that for a typical
classical double-slit electron interference experiment, a particle can be
detected in two different places at the same time if and only if there is some
hidden time variable that is not available for our empirical study.

The theory of A. V. Kaminsky describes an important phenomenon of quantum
mechanics - quantum nonlocality. Kaminsky's theory can add new ideas to the
Orch-OR hypothesis, thanks to a different way of interpreting quantum
mechanics, which may allow developing more effective models of the
supposed quantum effect of microtubules on consciousness processes.
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A distinction is made between objective, subjective (or physical) and latent
variables. Expressions connecting subjective (physical) and objective
coordinates:
0

exp(iwt )exp( ikx)

where 0 - field in objective space-time, w- physical frequency, t - time, k wave number, x- physical coordinates.
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Thus, we are faced with the task of modeling such a Smart IE architecture that
would solve the problem of finding a suitable internal structure of the model
of hidden variables.
2.8.1.2.2 Procedure
The experimental mathematical model consists of the following parts:

If we select the physical part, then we get what is called the wave function and
its hidden part:

- As input data for Smart IE can be used already described above data on
microtubules obtained in vitro, namely their dynamics in time.

( x, t exp

- The output data are the same time series of microtubule dynamics. Thus, the
recurrent architecture of the neural network is organized.

F

s

s)

where ψ - latent part of the field in objective space-time,
the latent eiokonal, s - latent eiokonal.

s

- wave number of

According to Kaminsky's theory, the movement of points, thus, can formally be
interpreted as movement on the surface of a torus, and thus part of the states
of this world is inaccessible to the subjective observer. This can be imagined as
"folding" the objective world into a torus so that some of the degrees of
freedom are compactified. The possibility of such a representation is supported
by the well-known fact that a closed Euclidean manifold can always be
unambiguously and conformally mapped onto a torus. Thus, latent time may
allow one to explain quantum nonlocality.
The problem that we pose in accordance with the Kaminsky theory, we also
associate with the Orch-OR theory, to formulate a general problem that sounds
like this: testing the hypothesis about hidden variables - whether they
can exist at the quantum level, and with the supposed quantum ffffffff
effects of microtubules whether they allow finding a more effective model for
describing the dynamics of microtubules and their relationship with the
functions of consciousness.
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The main difference between the current neural network Smart IE model from
the previous one is the new quantum mechanics (that is, based on the theory
of hidden variables), taking into account which microtubule models, which
are neurons of the neural network, will work.
2.8.1.2.3 Result
The goal of Smart IE is to simulate microtubules taking into account quantum
physics based on the hypothesis of hidden variables. In this case, Smart IE at
the quantum level solves some combinatorial problem with the search for
such a model of the behavior of hidden variables that would correspond to
the experimental data coming from microtubules.
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Below is the Smart IE architecture for a single compute cycle:
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where x - hidden variables, y - are visible variables (experimental data), c_i and
d_j are variable offsets, w_ij - neural network weights.
The combinatorial search of Smart IE is carried out in Riemannian space with
the rotation group SO (3) acting on it:
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The use of the SO (3) rotation group increases the number of possible states by
about 12 times. This can increase the likelihood of Smart IE finding the best
solution for describing the hidden variable model.
The result of training the neural network would be the very internal
architecture of the neural network, which would represent the found most
suitable hidden variables, presumably involved in the quantum processes of
microtubules.
2.8.1.2.4 Advantages of Smart IE for this task
Many neural networks can be proposed as a neural network model for solving
a combinatorial problem: Hopfield's neural network, feedforward neural
network, recurrent neural network models, ordinary differential neural
equations, etc.
However, the main disadvantage of each of the above neural networks is either
a simplified workspace for finding a solution, or an insufficiently diverse
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architecture of a neural network that does not allow introducing third-party
rules for the operation of the internal architecture of a neural network.
Smart IE is not just a "black box" predicting the output data, but the
architecture of Smart IE itself, which is modified during training, and is a
solution to the posed combinatorial problem. This opens up many ways to
interact with the solution search space (in our case, the neural network
works on Riemannian manifolds) and to increase the predictive ability of
Smart IE by 3-4 times.
2.8.1.2.5 Conclusion
We presented a neural network solution based on Smart IE, which would
allow experimentally testing Kaminsky's hypothesis about the current
theory of hidden variables as applied to consciousness. These results could
be a new branch of the Orch-OR theory of consciousness, using a more
compact model of quantum mechanics to describe the supposed quantum
processes in the microtubules of the brain.
2.8.1.3 M. Fischer's theory - Posner's model of quantum consciousness
2.8.1.3.1 Problem
In 2015, M. Fisher made the assumption that the nuclear spins of
phosphorus can resist decoherence for a long time (about 5 minutes),
especially in Posner molecules. Based on this fact, he hypothesized that the
spins can serve as biological qubits and that quantum processing can be
carried out by means of nuclear spins located in the brain, which may be
reflected in the processes of consciousness.
Fisher's theory suggests that if entangled phosphate vapors are released
into the extracellular fluid, they can combine with calcium ions to form
Posner's Ca9(PO4)6 molecules, where phosphorus's nuclear spins can be
"held" in memory.

DEEP

50

∞ NOESA

SMART CLIMATE STRATEGY

WWW.DEEPNOESA.COM
Fisher introduces a "measure of entanglement" ε (similar to the concept of
quantum entanglement) and the variable r=[0,1], which reflects the presence
(1) or absence (0) of a binding reaction between a pair of Posners. If ε> 0, then
the Posner binding reaction is positively correlated due to quantum
entanglement, and if ε <0, then it has a negative correlation.
At the moment, Fisher's theory has many investigated problems, largely related
to the confirmation of hypotheses using microbiological experiments, but in
addition to this, the theory has an important question about studying the
effect of quantum entanglement on the probability of binding groups of
Posner compounds.
In accordance with the problem described above, we are faced with the
task of implementing a Smart IE model that approximates the
correlation between the reconstructed process of Posner molecule binding
and quantum entanglement.
2.8.1.3.2 Procedure
The mathematical model of the experiment can be organized as follows:
- the input data can be experimental data on the dynamics of Posner molecules
(specifically, the spin dynamics and coherence of the phosphorus nucleus
inside the Posner molecules) in vitro, using the following method: 1) nuclear
magnetic resonance (NMR) to obtain data on the decoherence of phosphorus
nuclear spins. To work with NMR, a number of Posner compounds are used,
which are placed in a thin-walled ampoule. The ampoule is placed in the
magnetic field of the NMR apparatus. Thereafter, NMR active nuclei absorb
electromagnetic energy. The resonant frequency, absorption energy and
intensity of the emitted signal are proportional to the strength of the magnetic
field. The data on the magnetic field make it possible to calculate the
decoherence of the nuclear spins of phosphorus.
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Thus, we only have data on the behavior of Posner's molecules. Based on
these data, Smart IE models the alleged "hidden" quantum dynamics (due to
the impossibility of studying quantum processes), which could help to find an
explanation for the exchange of "information" in Posner molecules through
quantum processes supposedly taking place inside.
2.8.1.3.3 Result
The solution we propose is the Smart IE neural network, which acts as a model
describing the complete mechanism of the Posner molecules at their
molecular and putative quantum level.
Posner molecules act as neurons:
Pos

|

n

where,
- orbital wave function,
- rotations, U - Lorentz rotation groups
(included in the class of Lie groups),
- quantum noise.
n
The objective function of the neural network is the selection of suitable
descriptive models for quantum processes, based on the obtained
experimental data on the work of Posner compounds in the brain.
2.8.1.3.4 Advantages of Smart IE for this task
One of the possible options for solving this problem can also be a quantum
neural equation developed on the basis of the Posner molecule model. The
main disadvantage of this model is the complete absence of an apparatus for
describing the quantum noise variable, as well as the states of coherence of
Posner compounds. This presumably reduces the predictive model of the
neural network by ~ 7.3 times, compared to Smart IE.
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Compared to other possible neural network solutions, Smart IE simulates the
supposed stochastic and random nature of the quantum entanglement
process. As mentioned earlier, Smart IE has the flexibility to modify its
architecture to accommodate different interpretations of quantum mechanics.
2.8.1.3.5 Conclusion
The Smart IE model designed and described above can be a solution to the
problem of testing the hypothesis about the effect of quantum entanglement
on the probability of binding Posner compound groups.
Also, Smart IE modeling could advance the development of quantum
computers (where Posner molecules would be used as qubits), and systems
similar to the human brain, such as quantum substrates, capable of cognition
based on M. Fisher's theory.
2.8.1.4 The theory of quantum-temporal neurophenomenology - the
study of consciousness through the phenomena of time perception
2.8.1.4.1 Problem
Based on the general theory of relativity, we can assume that the time variable
t that is uniform for the entire universe does not exist. This can be explained
through the definition of time using light cones present at various points in
space-time. Thus, it is assumed that time is a measure of measurement of
objects and that time is different for each person. It differs not only thanks to
neural mechanisms that make us "feel" the speed or slowness of time, but
thanks to the very physical (namely, quantum) laws of the world in which we
live. That is, the time for each of us is really different and its feeling is reflected
in the consciousness of the inner time.
Consciousness of inner time is the experience of both the sequence and the
duration of events that contribute to the apparent present. The human brain
perceives objects in the world in a sequential order.
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On the other hand, he can also sense the passage of time when observing
stationary objects.
The reason for all these phenomena can be seen in the Orch-OR hypothesis
of Hammeof and Penrose, which connects brain processes with the
fundamental geometry of space-time, the small-scale structure of the
Universe, which on a Planck scale of 10-33 centimeters, 10-43 seconds) is
described using the concept of quantum foam.
Quantum foam is a quantum fluctuation of energy occurring at various
points in space-time. Also, in the context of quantum mechanics, it forms
space-time not in the form of a continuous field, but in the form of granules.
These granules can presumably be found on the Planck scale. On the basis
of the concept of quantum foam, quantum gravity can be substantiated and
further connected with other fundamental physical interactions.
The Orch-OR theory suggests that conformational state switching of tubulin
can be regulated by quantum mechanical forces within each tubulin, and an
important feature of the model is that tubulins can exist in quantum
superpositions of two or more conformations and function as quantum bits
or “qubits”. When enough entangled tubulins are superimposed to reach a
certain threshold E = h / T (where E is the intrinsic gravitational energy, h is
the Planck constant over 2π, and T is the time to reduction), an objective
reduction (OR) occurs - a new form of wave collapse functions. Each such OR
event is based on the physics of quantum foam.
According to the hypothesis, any OR-event corresponds to a certain ffffffff
set of tubulin states that can regulate various neural activities, for ffffffff
example, triggering axonal impulses, regulating synaptic forces and
reorganizing the cytoskeleton, thus participating in the regulation of
various brain processes, memory, perception of something, etc.
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Brain processes occur on a time scale of tens to hundreds of milliseconds. For
example, sensory responses are on the order of 500 milliseconds (1/2 second),
alpha EEG is about 100 milliseconds (1/10 second). To make OR events in the
brain correspond to known neural events, we can use E = h / T. For T = 25 ms, E
can be calculated as the number of tubulins, and by estimating the percentage
of tubulin / neuron ratios involved in consciousness, we find that 10,000 to
100,000 neurons can be involved in every OR event in consciousness.
Thus, changes in the internal perception of time, in addition to physical speed,
can occur due to an increase in the frequency of OR events. For example, during
brain stimulation for quick decision making, the beta activity of the brain
increases and presumably the number of OR events increases. In the absence of
stimulation and, accordingly, the need for fast information processing, reaction
and decision-making, the number of OR-events will be less.
At
the
moment,
the
theory
of
quantum-temporal
neurophenomenology has an important task of studying the
relationship between subjective internal time and the activity of microtubules.
It is necessary to select such a model of microtubules that would be "capable"
(that is, with its help it would be possible to explain the correlation of these
processes) to influence the perception of time and at the same time take into
account quantum gravity with space in the form of quantum foam.
It is required to implement a mathematical generative model capable of
deriving the parameters of the microtubule model in such a way as to take into
account: 1) new physics of space in the form of quantum foam; 2) real data on
the functioning of microtubules in vitro; 3) data on the subjective perception of
the time of the individual.

2.8.1.4.2 Procedure
The mathematical experimental model can be described as follows:
- data on EEG activity are used as input data, which describe the subjective
perception of time (which is the beta wave 18-30 Hz). A person is exposed to
a variety of audio-visual stimulations, the purpose of which is to slow down
the perception of time (decrease beta activity) or increase it (increase beta
activity); experimental data on the work of microtubules (methods for
obtaining data are described in the previous tasks).
- the architecture of the neural network contains the rules of the physical
model of quantum foam, which allows the microtubule model to be placed in
other physical conditions.
2.8.1.4.3 Result
Smart IE is challenged to implement a microtubule model capable of
influencing the perception of time. One neural network computation might
look like this:

dui
dt

f (e(

OR

where e - quantum dynamics of microtubules under conditions of quantum
foam,
- subjective sense of time, OR - moments of object reduction, f unknown.
The Smart IE space is a "quantum foam" - a configuration space that uses the
iterative functional Schrödinger equation for the discrete time evolution of
the wave functional:
s

, g,

;t t'
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where g - homotopy maps, t - time, i - imaginary unit, H - functional operator.
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The objective function of the neural network is to minimize the errors of the
microtubule model in accordance with the simulated moments of object
reduction OR and empirical data on the subjective perception of time t_p

2.9. We carried out a study of the existing basic architectures of artificial
neural networks and found that they lack computational capabilities such
as:

2.8.1.4.4 Advantages of Smart IE for this task

- simultaneous ability to predict the development of both chaotic and linear
systems;

Smart IE, in addition to being flexible in relation to new models of quantum
mechanics, has several workspaces: the one in which the neural network exists
and the one in which the neural network is looking for a solution. Thanks to the
feature of data separation of spaces, Smart IE can work with many different
types of data simultaneously, both discrete and continuous. Discrete data is
especially important for this task, since the quantum foam model is discrete,
but the EEG data is continuous.
No neural network model was found in the public domain that would be able
to work equally effectively with two different types of data in the space of the
neural network model itself and in the search space for a solution for the neural
network.
Smart IE has this property, which can increase its computing power by 83-89%
2.8.1.4.5 Conclusion
Thus, Smart IE can be used to solve the problem of modeling the effect of
microtubules on the perception of time and selecting such a computational
model of microtubules that would work in the presence of quantum foam.

- take into account possible data invariance and equivariance;
- making predictions for symmetric data;
- preparation of effective (> 80%) predictions for systems located in space on
Lie groups.
The above computing complex solutions were not found among analogues
on the market or in the public domain.

GOAL

The goal of our climate strategy is to help tackle the problem of global
warming using artificial intelligence technology.

2.8.2 General conclusion for the section
We presented the designed architectural neural network Smart IE solutions for
4 hypotheses about quantum consciousness. We hope that in the future one of
the hypotheses presented can be confirmed and we will be able to use these
results to solve the problem of transferring human consciousness to a certain
physical substrate in order to achieve a significant extension of life or complete
immortality.
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SOLUTION - SMART
NEURAL IE

SMART NEURAL IE FOR BUSINESS
Wellcome to new level of success
We expand the horizons of your possibilities

Smart Neural Integral Equation on Riemannian Manifolds (Smart IE) was developed
as a result of solving the problem of measuring and identifying neurocorrelates of
phenomenological reduction, as well as various important neuromarketing effects
observed in the form of the activity of the coalition of large-scale brain networks
FPCN-DAN-DMN.
Neural integral equations on Riemannian manifolds are described by the following
formula:
tn

y

x(t )dt

c

t0

DEEP

where c(t) - noise function, K- weight matrix, x(t) - input data, tn - total number of
observations (training data pairs (x,y)).
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The objective function of Neural IE is as follows:
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SMART CLIMATE STRATEGY
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y

For integration on a Riemannian manifold, 2 approaches can be applied: a) the
projection approach - when the manifold is transformed into the Euclidean space
R^n and the integration is realized by any numerical method, then the resulting
function is projected onto the manifold; b) implicit method - when the integration
is done using charts. We will focus on the second approach, since implicit methods,
unlike projection methods, can be applied to any manifold.
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Thus, on a Riemannian manifold, we can define Euler's method with an update
step zt  expzt f ( zt , t )) using the Riemannian exponential map.
Why is Smart IE built on Riemannian manifolds? Representing a dataset in
Euclidean space, in many cases, does not provide an opportunity to obtain
high-level structural information, which plays an important role in building a
predictive model. Whereas Riemannian manifolds allow you to process and
represent complex data structures that include a non-uniform distribution of
degrees (when the number of connections at each node of the graph cannot
be expressed in terms of the mean, Gaussian or Poisson distribution) and
strong clustering (the ability to find a path from any node j to another node k).
The benefits of Riemannian geometry for complex topological
structures can be demonstrated with a practical example:
predicting the development of brain networks. While existing prediction
systems can handle structured Euclidean data (such as images of the brain),
they will not be able to efficiently handle non-Euclidean geometric data such as
brain networks. The following are the main reasons for using Riemannian
geometry to predict the development of brain networks:
- Riemannian manipulations in the space of sensors (EEG electrodes) are
equivalent to those that can be performed in the original space of the same
dimension (roughly speaking, the real space of the sensors = simulated space
on the manifold).
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- the congruence invariance of the Riemannian distance, also contributes to
an increase in the stability of the entire Riemannian model to modifications
of the spatial distribution of EEG sources, which are usually observed
between sessions and between participants.
Thus, we substantiated the use of Riemannian geometry to build a
predictive model of brain networks.
The following Python libraries were used to implement Smart Neural IE:
PyTorch, Geomstats, pyRiemann.
We will move on to the evolution of Smart IE development and start with its
main module - the so-called phenomenological reduction scale - PhR-scale,
which is a neural integral equation that models phenomenological
reduction and structures it in 1H (one Husserlian) units. The PhR-scale can be
used to predict many important cognitive and behavioral effects associated
with the activity of the FPCN-DAN-DMN coalition. For example, the tasks of
neuromarketing, managing scientific creativity and increasing intellectual
productivity have their neurophysiological side correlating with
FPCN-DAN-DMN, and using artificial intelligence systems combined with
biofeedback (BFB) interfaces can be effectively solved using
neuromathematical methods based on neural integral equations and
Riemannian geometry.

- Riemannian metric g on a smooth manifold M is the scalar product
g x : Tx
on each of the tangent spaces
from M, turns out to
be quite advantageous for working with EEG data, since it has a stable
geometric mean with respect to outliers. When outliers are present, the
geometric mean deviates 2 times less from the distribution center than the
arithmetic mean.
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PHENOMENOLOGICAL METHOD
The large-scale FPCN-DAN-DMN brain networks are believed to be important
structures of the human brain that are responsible for the processes of
producing mathematical abstractions, the aesthetic needs of consumers, the
need for sophistication and exclusive goods and services, as well as the
processes responsible for the high efficiency of intuitive thinking.
The importance of the effects depending on these networks in the
implementation of certain types of mental activity by a person was probably
originally identified by the founder of phenomenology, Edmund Husserl.
In his phenomenological theory, Husserl described the practice of the so-called
phenomenological reduction and outlined certain effects arising from its
application. According to neurophysiological studies, these effects of
phenomenological mental practice are positively correlated with the
sequential activation of FPCN-DAN-DMN networks, which are also associated
with various important cognitive states. So, we concluded that the
measurement of phenomenological reduction can be used for the tasks of
designing and personalizing advertising and educational content, managing
cognitive processes.
Phenomenology, developed by Edmund Husserl, is not so much a
philosophical direction as a method of cognition that allows you to move to the
meta-level, which was to find its application among the exact and natural
sciences. In his writings, Husserl did not describe the phenomenological
methods he created mathematically. The reduction of the methods of
phenomenology to a more rigorous, mathematically formalized form
(naturalization of phenomenology) was carried out by the later followers of
Husserl, such as Jean Petitot, Francisco Varela, and others.
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There are many approaches to naturalizing phenomenology, the main ones
being:
- Neurophenomenology - the purpose of which is to use the methods of
phenomenology for neurobiological studies of consciousness and the
solution of the difficult problem of consciousness.
- Neurogeometry - deals with the study of the phenomenon of visual
perception based on the study of visual cortex structures.
- Adaptation of certain principles of the phenomenological research method
for organizing experiments in cognitive science.
The main phenomenological method is the method of phenomenological
reduction. It is based on an algorithm or "language" for managing
neurophysiological states of a person, which supposedly changes his
mathematical and scientific productivity.
The phenomenological reduction method consists of 3 stages. Each of
these stages has its own neural correlate in large-scale brain networks:
- phenomenological and psychological reduction - activation of the
frontoparietal control network.
- eidetic reduction - the coupling of dorsal attention network and default
mode network is the neural correlate of this stage.
- transcendental reduction - decoupling of frontoparietal network.
In relation to scientific knowledge, phenomenological reduction, as a
method, can be used to accompany the process of formalization and solving
mathematical problems by using the structuring algorithm of the so-called
"intuition", which can directly affect the thinking process at the
neurophysiological level and develop intellectual abilities to do so called
guided scientific thinking.
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To explain to the user how to independently (without additional incentives)
achieve the state of phenomenological reduction, we use the following text
instructions (a simplified version is shown below):
- it is required to suspend all habitual thoughts and judgments.
- switch from external knowledge to internal.
- let go of sensitivity to your own empirical experience.
In the algorithmization of phenomenological mental practices, we
used the works of Michel Bitball and Francisco Varela, as clarifying
instructions that we focus on when designing. In addition, we do not plan to
limit ourselves to the developments of Western phenomenologists. In view of
the high value confirmed by Western phenomenologists in relation to Buddhist
psychotechnics, we plan to expand the range of simulated neurophysiological
modes also due to the meditative Buddhist techniques of the Japanese schools
of Soto and Rinzai, which are highly similar to some aspects of
phenomenological mental activity.

REDUCTION SCALE AND
1H (HUSSERLIAN)
The task of measuring phenomenological reduction requires specific
neuromathematical methods that form the following algorithm: (1)
identification of individual brain signatures for each user of specific
neurophenomenological processes, carried out independently, as well as with
stimuli; (2) creation, based on brain signatures, of an individual PhR-scale to
determine the current level of phenomenological reducibility and predict the
time to achieve a potential complete phenomenological reduction;
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(3) creation of a Neural IE model of optimal control of stimuli (directed to the
user) to speed up the time to achieve full reduction, with the presentation of
data using an audio-visual model and a phenomenological text processing
model.
PhR-scale makes an individual "reference" model for each user, describing
the entire path of the FPCN-DAN-DMN, comparing this "reference" with the
current state of the user at each moment. In the future, the development of
this path (its acceleration) can be controlled both with the help of
biofeedback interfaces and external stimuli, and with the help of the
so-called Husserl's algorithm in the form of a series of specific mental
actions described by him in his phenomenological theory. A conditional
path is established on the map to achieve complete reduction and finding
an individual on it, taking into account his psychophysiological resources.
This conditional map (map) is the so-called scale of phenomenological
reduction and the position of an individual on it, is calculated by assessing
his resources and the ability to carry out the reduction with a forecast of the
time interval for achieving full reduction.
The unit of measurement for the PhR-scale is called Husserlian (abbreviated
H). The domain of PhR is [0, 1], where 1H is the complete completion of the
last stage of the phenomenological reduction.
The neurophysiological processes described by the FPCN-DAN-DMN
coalition have high correlations with the consumer's decision-making
algorithm. Thus, these brain networks allow building a neuromarketing
consumer model on their basis, which can be used for:
- building a recommendation system based on a neurophysiological model
of the client's need for aesthetic and exclusive goods and services;
- neuromarketing optimization of recommendation systems with
personalization of offers and forecasting of individual demand;
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- implementation of c-commerce solutions in the form of seller bots;
- computer games with biofeedback;
- neuromarketing systems for designing advertising video content;
- creation of intelligent goal-oriented sales bots, assistant bots for managing
and increasing the psychological efficiency of personnel, bots-assistant
managers, which are used to improve the professional efficiency of
employees, top managers involved in management activities.

NEUROGEOMETRIC PROJECTION
OF THE REDUCTION SCALE
For all types of data entering the PhR-scale, a neurophysiological model of
perception has been developed, with the help of which we extract various
individual features and, on their basis, build predictive models of further user
behavior.
The data arriving at the input of the reduction scale are - visual stream
(pictures or video that the user perceives; for example, a photo of a product),
an audio stream (audio that a user hears; for example, audio from a video
advertisement), as well as text data (the user is rewriting with an intelligent
bot, receives messages and writes her own).
4.3.1 Visual data
Visual data are presented using neurogeometric models of visual perception.

In the neural network architecture we have designed, there is a module of
Basic neurogeometric models, which applies the principles of
neurogeometry to simulate the user's perception of any photo, for example, a
photo of a product on a website, as a kind of dynamic structure that can
change over time (for each of us, one specific necklace with green emeralds this is a different necklace; for someone in their thoughts it seems bright and
shining, for someone it is fuzzy, blurry - all this reflects our attitude to the
product). This neurogeometric model of perception is based on real models
of the human visual cortex (V1, V2, V3, V4, V5).
The human visual cortex consists of many types of visual cortex. The
Smart IE module implements the models of the first 5 (primary visual
cortex, V2, V3, V4, V5), as the most studied and mathematically formalized.
The use of the Riemannian geometry in this model is due to the structure of
the cortical-cortical connections in V1, which are represented by the
horizontal distribution in the sub-Riemannian geometry.
The filters used in Basic neurogeometric models at the stage of image
processing by the model of the primary visual cortex are outlined below:
The processing of the incoming signal, images x, y, by the receptive fields of
bipolar cells are modeled by a two-dimensional Gaussian function:
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Next, the boundaries of objects are selected using the apparatus of Gaussian
derivatives:

G x, y ,

SMART CLIMATE STRATEGY

1

1
2

x

exp
y

1 x2
2 x2

y2
2
y

)

DEEP

∞ NOESA

59

SMART NEURAL INTEGRAL EQUATION

WWW.DEEPNOESA.COM

The final stage is orientation analysis, implemented using the Gabor filter and
image lifting onto the Lie group SE2 :

SE2

1

Further, the resulting structure (x, y, z) is transferred for processing to the
following models - V2 performs the function of modal completion of illusory
contours, V3 participates in the processing of global movement, V4 models the
perception of color, and V5 is responsible for the perception of movement and
some eye movements.
4.3.2 Audio data
At the moment, there is no mathematical model that fully describes the work of
the primary auditory cortex (A1) due to the difficulty of carrying out some
neurophysiological and gestalt (using gestalt principles) studies.
To build a neurogeometric model of sound perception, V1 models are used as a
starting point for understanding the auditory system. Neuroscientists mark the
similarities between V1 and A1 - their "topographic" organization, a general
principle that determines how visual and auditory inputs are mapped to
neurons responsible for their processing.
Thus, the neurogeometric model of perception consists of the following 3
stages:
4.3.2.1 Preliminary processing:
a) computation of time-frequency representation
the standard short-time Fourier transform (STFT);

[0,

for s using

б) Raising this representation to the Heisenberg group, which encodes
redundant information about high sounds, we get
[0,
R

4.3.2.2 Processing: processing the lifted representation I using the
Wilson-Cowen equations adapted to the Heisenberg structure, the output
is: [0,
4.3.2.3 Post-processing: projection of a into the processed time-frequency

representation
, and then applying inverse STFT to get the
[0,

resulting audio signal
[0,
R
4.3.3 Work with text
Building a model of neurophysiological perception of text is a little more
difficult than developing a visual and audio model of perception, as it is a
less explored area with many hypotheses.
We settled on 2 key experimentally proven principles of text perception,
already mentioned in paragraph 2.7.4:
- when reading and understanding a word, neural activation patterns
partially coincide with the patterns caused by viewing the images of the
word referent.
- the theory of embodied or "grounded" cognition is a hypothesis that when
reading a text, such brain states will be reconstructed that arise during a real
experience of the state referred to in the text.
For example, studies have shown that when reading the sentence “girl
grabbed a book”, all neural systems associated with processing the human
form, the biomotions of the lower limbs, the shape of the object and the
movement associated with it will be activated.
Thus, the output of our TP (Text processing) model will contain the image (x,
y), which is the intended visual image that the user has, as well as the
supposed map of the brain activity of the user G.
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TP model: visual imagery
Generative Adversarial Network with neurogeometry filters (GANF) is used to
represent text as an image. This neural network can be represented as
y ( x) F ( g ( x)) , where g - generative model, F - neurogeometric filters, x - text.
MS-COCO, Wikimedia, Open Images Dataset can be used as a training dataset.
TP model: neural activity
According to this model, the early stages of text processing are marked by
localized patterns of activity, determined by weighted activation of many
different neural semantic functions. If the user concentrates on the text, it is
expected that the activity will be directed approximately in proportion to the
strength of the weight of the characteristics into specialized neuronal systems
experienced (for example, the tactile system during mental images of "felt"
referents).
To comprehensively capture the various aspects of experience represented in
neurobiological systems, researchers have developed an empirical attribute
model.

Dominant modality

A�ribute

Vision

vision, bright, dark, color, pa�ern, large, small, movement, biomovement, fast, slow, shape, complexity, face, body.

Auditory

listening, loud, low, high, sound, music, speech.

Somatosensory

touch, temperature, texture, weight, pain.

Taste + smell

taste, smell.

SMART CLIMATE STRATEGY

Motor

head, upper limb, lower limb, prac�ce.

A�en�on

a�en�on, excitement.

Event

dura�on, long, short, evoked, subsequent, social, �me.

Evalua�on

beneﬁt, harm, pleasant, unpleasant.

Cogni�on

person, communica�on, sel�ood, knowledge, number.

Emo�ons

happy, sad, angry, nasty, scared, surprised.

Drive

drive, needs.

Spa�al

landmark, path, scene, near, to the side, away.

This simulated coalition of brain networks makes predictions and is modified
throughout the user interaction, depending on whether it makes correct or
incorrect predictions. Thus, an individual model "Consumer behavior-> Brain
networks" will be built for each user, with the help of which the main
predictive model "Brain networks-> Consumer behavior" will be
implemented.
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FORMULA FOR
CALCULATING THE
DEGREE OF REDUCTION
The scale of phenomenological reduction reflects what stage of reduction the
user is at and predicts the amount of time t that he needs to reach the last stage
- transcendental reduction. As already mentioned, the domain of PhR is [0, 1],
where 1H is the complete completion of the last stage of phenomenological
reduction. Formally, the measurement in the PhR-scale occurs by integrating
the assessment of all brain states that arose in the user:

PhRi

t

si



ti

, bti )dt

0

where si is the neurogeometric representation of the data, t is the time the user

has been working with the system, ti is the simulated activity of the brain
networks of the user i, ti are the reference brain networks for each stage of
the PhR-scale, d is the function for calculating the difference between 3D
graphs.
PhR-scale is created individually for each user according to the following
algorithm:
4.4.1 Testing various phenomenological states to identify brain signature.
Although the large-scale brain networks used have a "reference", average
statistical structure, each person still has individual patterns of brain networks
that need to be taken into account. Therefore, the first stage is represented by
the following algorithm:
A. Sending textual instructions to the user to invoke phenomenological states;
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B. Obtaining brain networks from EEG. A complete pipeline that shows the
various steps taken to derive brain networks from EEG data is described
below:
4.4.1.1 Obtaining EEG time series; 4.4.1.2 Solving the inverse problem to
obtain regional time series; 4.4.1.3 Calculation of the functional matrix of
connectivity. The matrix can be set to a threshold for removing false
connections; 4.4.1.4 The resulting adjacency matrix will be represented as a
graph consisting of nodes (where nodes represent brain regions) and edges
(where edges represent functional connectivity values).
C. Identification of specific individual patterns in the user's brain networks
using multivariate pattern analysis.
Thus, we receive data on the user independently passing the stages of
phenomenological reduction (which he was able to go through, in
accordance with his psychophysiological training) and register the activity
of the FPCN-DAN-DMN coalition. Let us denote the obtained data as P.
4.4.2 Testing the same neurophenomenological states with stimuli aimed at
accelerating the activation of the FPCN-DAN-DMN coalition. Let us denote
the obtained data as P .
4.4.3 Construction of two neural network models Neural Integration
Equation based on: a) P data on self-activation of phenomenological states
by the user; b) P data on the achievement of phenomenological states by
the user with additional accelerating stimuli.
In the first case, Smart IE approximates the dynamics of the development of
the coalition of brain networks FPCN-DAN-DMN in time, restoring the
"missing" states of the path of complete phenomenological reduction.
Smart IE will determine what stage the user is currently at and predict the
amount of time left until reaching 1H.
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In the second case, the Smart Neural IE neural network model solves the
optimal control problem, where control u(t) is visual, auditory and textual
stimuli, y(t) is the development function of brain networks,
tn

SMART NEURAL INTEGRAL EQUATION
BASIC NEUROGEOMETRIC MODELS

VISUAL MODELS 3

NEUROGEOMETRIC ELEMENTS, V1, V2, V3

min y (t )dt is the objective optimization function (in fact, the optimal
t0

performance problem is formulated). In other words, the optimization
objective function is to minimize the time length y(t).
4.4.4 The created neural network models continue to learn online.

SMART IE MODULES
As already mentioned, in the architecture of Smart Neural IE, the scale of
phenomenological reduction is placed in a separate module, which can be
connected to the neural network itself at any time. Smart Neural Integral
Equation consists of 13 similar software modules, each of which can work at
one of the 4 stages of development and training of a neural network
architecture (data processing, building an initial neural network model,
training a neural network and architecture optimization).

)
LIE GROUPS
REPRESENTATION

EXTENDED NEUROGEOMETRIC
MODELS
VIDEO DATA&
GANGLION CELLS
SIMULATION

ALL DATA
REPRESENTED WITH
NEUROGEOMETRIC
MODELS

DATA

FEATURES EXTRACTION

GN(NLprocessing,

)

NEUROGEOMETRIC TEXT
DATA REPRESENTATION

K
ADDITIONAL DATA
ANALYSIS CHANNELS

BIOPHYSICAL AND
BIOCHEMICAL DATA

4.5.1 DATA PROCESSING: BASIC NEUROGEOMETRIC MODELS
4.5.1.1 Methods
The module of basic neurogeometric models uses the Riemannian method of
numerical integration, spectral analysis of linear systems.
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4.5.1.2 Solved mathematical problem

4.5.2.3 Computational advantages

The module contains many models of the visual cortext (V1, V2, V3), which
allow you to reproduce the phenomenon of visual perception in humans. These
visual models sequentially process the input image:

Optimization for data presentation can reduce neural network training by ≈
60% of the initial time.

V 3(V 2 g

x y , G x, y ,

)

The V1 model, for example, implements the functions of image normalization
and contouring (which allows the recognition of various objects), which is
described using Gaussian derivatives and the Sobel method.
4.5.1.3 Computational advantages
Neurogeometric neural network models can increase the accuracy of image
recognition and classification by at least 2 times. Presumably, the advantage is
achieved by taking into account the invariance of the data and thus, when
training a neural network on an ideal sample with images, the same objects in
the photo, but in different color variations, different sizes, at a different angle,
etc. - will be recognized no less efficiently than the same ideal picture.
4.5.2 DATA PROCESSING: LIE GROUPS DATA ANALYSIS
4.5.2.1 Methods

4.5.3 DATA PROCESSING: ADDITIONAL DATA ANALYSIS CHANNELS
4.5.3.1 Methods
The module uses Irwin's method for detecting anomalous values of the
series and smoothing the series, spectral analysis and the method of
principal components.
4.5.3.2 Solved mathematical problem
This module specializes in the presentation and processing of biophysical
and biochemical information. For example, the analysis of the Baevsky stress
index is carried out by identifying patterns of symmetry and early prediction:

dti 1
4.5.3.3 Computational advantages

j

Wij K i

This module can allow detecting the early manifestation of various patterns
with an accuracy of 90%

The module uses the method of numerical integration on Lie groups.

4.5.4 DATA PROCESSING: INVARIANT TEXT DATA REPRESENTATION

4.5.2.2 Solved mathematical problem

4.5.4.1 Methods

Data analysis using Lie groups involves transforming data into vectors in the
tangent space of a special variety of Lie groups:

The following methods of language processing are used: named entity
recognition, sentiment analysis; also, methods of neurogeometric data
presentation.

e m
e m
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4.5.4.2 Solved mathematical problem

4.5.5.3 Computational advantages

The task of the module is to present text data in an invariant form by using
semantic dictionaries with the subsequent transformation of the text into a
neurogeometric representation:

This module can maximize the target function of the generative model for
video by 2-3 times. Due to the presentation of the video in neurogeometric
format, the transition from R2 to Rn takes place. What constitutes an increase
in the dimensionality of a space with the same data.

GN ( NLprocessing ,

dui
dt

This view involves using a generative neural network model to create a
sequence of images from text.

EQUATION MODEL SMART CONSTRUCTOR

4.5.4.3 Computational advantages
Neurogeometric representation of text data in conjunction with the Dynamic
Control module can increase the effectiveness of the objective function by ≈
20%

DATA PARAMETERS
EXTRACTION

FEATURES ANALYSIS

4.5.5 DATA PROCESSING: EXTENDED NEUROGEOMETRIC MODELS
4.5.5.1 Methods

MODEL
BUILDING

The Advanced Neurogeometric Models module uses numerical integration
methods.
4.5.5.2 Solved mathematical problem
The module has an additional neurogeometric model that simulates the
process of eye perception of video content. The task is to predict the dynamics
of ganglion cells (retinal nerve cells):
S t

LoGc

, y, t dxdy

Lo

s

x, y, t )dxdy

where x - neurogeometric representation of the perceived video sequence, and
y - dynamics of the behavior of ganglion cells.

SMART CLIMATE STRATEGY

4.5.6 MODEL BUILDING: EQUATION MODEL SMART CONSTRUCTOR
4.5.6.1 Methods
This module uses methods of variance, correlation and factor analysis of data.
In the case of unsupervised learning, cluster analysis is used.
4.5.6.2 Mathematical problem to be solved
On the basis of the analyzed data, the initial Smart Neural Integral Equation
model is built - an integral equation is constructed component by component
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(it may have the nature of the integral equation of Fredholm, Volterra, etc.),
which could express the specifics of the training data for the neural network.
After, the equation from the usual, mathematical, is transformed into a
neural one:

(

NN

2
X

wij t s X )

4.5.6.3 Computational advantages
Equation model smart constructor helps to reduce the time spent on
finding the optimal model by 2-3 times. Instead of manually choosing the
number of layers, neurons and training method, this module allows you to
do this automatically, reducing developer time.

4.5.7 TRAINING: RIEMANNIAN-CONSERVATION LEARNING ALGORITHM
4.5.7.1 Methods
The main module for training a neural network uses methods of numerical
integration, as well as differential conservation laws.
4.5.7.2 Mathematical problem to be solved
The Riemannian-conservation learning algorithm is a modified Riemannian
optimization algorithm that works in a space that takes into account differential
conservation laws:

xti

1

expxii

gti /

t

t
k 1

g ki

2
xki

4.5.7.3 Computational advantages
Thanks to the Riemannian-conservation learning algorithm, the neural network
can find optimal parameters that will increase its accuracy by 70-90%

TRAINING
1

RIEMANNIAN-CONSERVATION
LEARNING ALGORITHM
CHAOTIC MODULE CONTROL
DYNAMIC MODULE CONTROL

4.5.8 TRAINING: DYNAMIC MODULE CONTROL
4.5.8.1 Methods
The dynamic control module uses elements of operations research methods:
methods of network planning and management, queuing systems and matrix
games.
4.5.8.2 Mathematical problem to be solved
The dynamics control module is a control module of a neural network, the purpose
of which is to maximize a certain target function of a dynamic system:

1
0

PHR-SCALE MODULE

t

QUANTUM ALGEBRA MODULE

wij f ( x)dt

n

Thus, the module can control the operation of Smart IE to implement multi-criteria
optimization, if there is a need to take into account multiple parameters.
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4.5.8.3 Computational advantages
The module can increase the efficiency of the selected objective function by
50-60%
4.5.9 TRAINING: CHAOTIC MODULE CONTROL
4.5.9.1 Methods
The module uses methods for the numerical solution of the Ito integral, models
of random and chaotic walks.
4.5.9.2 Mathematical problem to be solved
Formally, this module works in the same way as the dynamic control module.
The only thing that changes is a predictable and controlled dynamic process,
which in this case is a stochastic process: Yt

t

H s dX s

0

SMART NEURAL INTEGRAL EQUATION
4.5.10.2 Mathematical problem to be solved
The quantum algebra module solves many mathematical problems of
physical modeling, since it works with 4 quantum models, however, in
general, the modification used for Smart IE nodes can be expressed as follows:
dui
ui
Wij Si
Ii
dui
dt
Ri
i
j
dt - expresses the dynamics of Smart IE neurons, W, S, I and R - parameters
of the neural network.
4.5.10.3 Computational advantages
The module can be used to test any quantum hypotheses of consciousness,
thanks to the universal structure of neurons and the ability to clearly separate
physical laws from the neural network architecture itself.

4.5.9.3 Computational advantages
The module can improve the efficiency of chaotic process control by 30-40%

4.5.11 TRAINING: PHR-SCALE MODULE

4.5.10 TRAINING: QUANTUM ALGEBRA MODULE

4.5.11.1 Methods
PhR-scale module uses methods of neurogeometric data representation,
methods of numerical integration.

4.5.10.1 Methods
The quantum algebra module is built on the basis of the methods of group
theory, the theory of quantum groups, the theory of invariants, quantum field
theory and quantum mechanics, the theory of Lie groups, Lorentz groups and
Riemannian geometry.
These theories contain modeling methods (descriptive systems of equations,
various types of spaces) that allow:
- Simulate the wave function and general quantum kinematics;
- Describe the motion of electrons using the Lorentz group;
- Present quantum theory in terms of path integrals.

SMART CLIMATE STRATEGY

4.5.11.2 Mathematical problem to be solved
The Phenomenological Reduction Scale (PhR-scale) measures the state of
activity of the coalition of brain networks FPCN-DAN-DMN and, on their basis,
calculates the state of phenomenological reduction for the user.
The main mathematical tasks of the module are to predict the development
of brain networks yt 1 , and to calculate the difference between 3D graphs:

diff ( yt 1 , y t

1

G ( yt )dx)
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4.5.11.3 Computational advantages
The measurement of the phenomenological reducibility of the user has a
direct connection with a variety of human cognitive processes involved in the
field of aesthetic perception, which can be used to design and create models
of individual perception for personalizing any content, as well as managing
cognitive processes.

4.5.12.1 Methods
The module uses the method of topological data analysis.
4.5.12.2 Mathematical problem to be solved
Invariant graph embedding (IGE) - sets itself the task of "convolution" of a
neural network architecture by searching for invariant and equivariant
properties of neural network connections:

f g x

,

INVARIANT GRAPH
EMBEDDING FOR
MANAGING NN
CONNECTIONS

1

f ( x)

d

g x

INTEGRAL NETWORK
ANALYSIS&OPTIMIZATION

x

g (1 )

,x

g ( 2)

,

,x

g (n)

TENSOR TRAIN
DECOMPOSITION

4.5.12.3 Computational advantages
Thus, the module can reduce the size of the architecture by removing
unnecessary connections in the neural network architecture by 20-30%

LIE GROUPS STABILIZERS

4.5.13 ARCHITECTURE OPTIMIZATION: INTEGRAL NETWORK ANALYSIS
AND OPTIMIZATION

PROPERTIES SEARCH
IN THE NN MODEL

INVARIANT&
EQUIVARIANT
PROPETRY

4.5.12 ARCHITECTURE OPTIMIZATION: INVARIANT GRAPH EMBEDDING
FOR MANAGING NEURAL NETWORK CONNECTIONS

4.5.13.1 Methods
The neural network analysis and optimization module uses the Riemannian
method for numerical integration.

ARCHITECTURE OPTIMIZATION
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4.5.13.2 Mathematical problem to be solved

With the help of Lie groups acting on the space of a neural network, it is possible to reveal the symmetries of the equation - differential invariants, and thus,
to represent the neural network in its simplified form: L

r

LCD

i 1

L(i1)

L(i d )

4.5.13.3 Computational benefits
Such optimization of the neural network architecture will help reduce its size by at least 17%
TRAINING
BASIC NEUROGEOMETRIC MODELS

VISUAL MODELS 3
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ADVANTAGES OF SMART
NEURAL INTEGRAL EQUATIONS

SMART IE FOR TECHNOVATION
MEMBERS

Smart Neural IE has 4 main architectural advantages:

We propose, along with Technovation Girls and Technovation Families, to
create another direction based on Smart IE and call this direction
Technovation Researcher for teenagers from 16 to 20 years old, with 2
divisions: Junior from 16 to 18, Senior from 19 to 20. Participants' task - to
create an intelligent application based on Smart IE, which will allow
participants to in-depth master the mathematical apparatus for artificial
intelligence systems.

- full automation of the neural architecture creation process;
- optimization of each of the 4 processes of creating and training a neural
network without overlapping time costs;
- the ability to implement multi-criteria optimization;
- the possibility of further development of the architecture with the
connection of new modules to it (for example, adding new neurogeometric
modules) without the need for changes within the Smart IE architecture itself;
Thus, this makes Smart IE a flexible neural network model adapted to control
systems of various mathematical nature.

APPLICATIONS

As described in Section 2 "Problem and Market Research" - Smart IE can be
applied to optimize the process control of various dynamic systems, such as
physical plasma, brain networks, biochemical and biophysical data, quantum
data.
In addition, Smart IE can be widely used in the field of creating and
personalizing advertising and educational content, developing intelligent
chat bots for assistants, sellers, etc.

Smart Neural IE, as a pedagogical tool in the development of mathematical
thinking, has great potential. Our neural integral equation can be a powerful
tool for learning mathematics in itself, since to master the work with Smart
IE, you need to have knowledge in the following areas: group theory,
invariant theory, chaos theory, quantum algebra, differential geometry.
We would like the Technovation Girls competition, and in particular the
Technovation Families competition, to widely use Smart IE for their projects,
while we, for our part, are ready to create training courses adapted for
teenagers on Smart Neural IE, we are planning to create a virtual incubator
for teenage AI- startups based on Smart Neural IE.
The dissemination of Smart Neural IE in the learning environment of the
competition in Technovation Girls and Technovation Family carries a very
high potential of social pedagogy, which is based on the theory of social
utility of mathematical thinking.
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TARGET AUDIENCE
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According to their open sources, there are about 46 CO2 utilization
companies on the market.

For each of the 8 technologies in our intelligent climate strategy, we analyzed
the target market for our application:

The leading companies in the utilization of CO2 using plasma technologies
are Carbon Engineering and ReCarbon.

5.1 Manufacturers of fusion reactors

The size of the global CO2 capture, use and sequestration market is projected
to grow from US $ 1.6 billion in 2020 to US $ 3.5 billion by 2025, with a CAGR
of 17.0% over the forecast period.

According to data from open sources, there are 20 thermonuclear fusion
companies in the world. The 8 most important of them are: CFS, TAE
Technologies, Phoenix, Tokamak Energy, First Light Fusion, Helion Energy,
Brilliant Light Power.
The total investment of these companies is about $ 820 million.
On average, companies plan to commercialize fusion energy by 2025.
5.2 Manufacturers of thorium hybrid nuclear reactors

5.4 Atmospheric CO2 CVD diamond manufacturers for various industries
The main representatives of CVD diamonds manufacturers: ABD Diamonds,
Pioues Eco Diamonds.
Producers of CVD diamonds from atmospheric CO2: SkyDiamond, a company
launched last year, plans to launch its own products in the near future (no
exact dates are specified).

Thorium hybrid nuclear reactor is under development by one group of Russian
institutes: Budker Institute of Nuclear Physics, Tomsk Polytechnic University,
Russian Federal Nuclear Center.

The global CVD diamond market was valued at US $ 10,027.5 million in 2020
and is projected to reach an estimate of US $ 20,627.5 million by 2030.

However, there is information about companies developing other types of
thorium nuclear reactors. According to open source data, there are about 9
companies involved in the development of thorium reactors.

5.5 Atmospheric CO2 CVD diamond manufacturers for various industries

One of the companies - Copenhagen Atomics, has been invested 25 million
euros.
On average, companies plan to launch thorium reactors and enter the market
in 2024.
5.3 Developers of plasma technologies for the utilization of CO2 extracted
from the atmosphere

SMART CLIMATE STRATEGY

At the moment, there is a DIACAT project, operating since 2014, which is
nearing completion of its developments with a subsequent plan to enter the
commercial market.
5.6 Developers of technologies for the utilization of CO2 with conversion
to ecological fuel using synthetic diamonds
According to data from open sources, there are more than 90 different
startups and companies developing in the field of general AI.
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In addition, about 20-30 organizations and universities are engaged in research
in the field of consciousness, quantum consciousness.

For each of the 8 groups of our potential B2B audience, we identified
potential competitors in the form of information solutions and analyzed
their shortcomings:

The global AI market is projected to reach $ 50.8 billion by 2023 with a CAGR of
42%

6.1 Plasma driving information products for atmospheric CO2 recovery

5.7 Researchers in the field of finding solutions to the difficult problem of
consciousness, immortality and the creation of general AI

There are solutions on the market: not using artificial intelligence
technology, as well as using.

According to data from open sources, there are more than 30 large companies
developing neural feedback systems on the market.

Intelligent solutions are implemented in the form of hybrid artificial neural
networks with an evolutionary learning algorithm (genetic algorithm). The
neural network searches for optimal values for plasma control and ensures
cost-effective CO2 utilization.

For example, $ 2 million was invested in MyndLift, a home neurofeedback
solution for mental health using mobile and wearable technologies.

Disadvantages of competitors: evolutionary algorithms have 2 main
problems: 1) the problem of a long search for a solution when working with
a large range of possible solutions (for example, not discrete values, but all
values in the range (0, 1)); 2) the problem of finding local optimal solutions
due to constraints that may be incorrectly imposed on the search space.

According to Absolute Reports, the global neurofeedback market is valued at
US $ 37 million in 2018 and is expected to reach US $ 50 million by the end of
2024, with a CAGR of 6.1% from 2019 to 2024.
5.8 Jewelry manufacturers with diagnostic functions
There are about 250 branded apps (and companies) on Google Play that
connect to branded HRV tracking devices. The total number of downloads of all
applications is about 1,700,000

6.2 Solutions for automatic plasma control in fusion reactors
There are solutions on the market: not using artificial intelligence
technology, as well as using.

The market for non-invasive medical diagnostic devices is predicted to reach
USD 21,586.2 million by 2023.

ANALYSIS OF COMPETITORS
Potential competitors of Smart IE are intelligent and non-intelligent
information products that are used to optimize the operation of various
systems or solutions to problems in which we also specialize. At the moment,
we have identified both direct and indirect competitors in the amount of about
20 companies.

Intelligent solutions are implemented in the form of a predictive
feed-forward neural network that solves the regression problem for fast
modeling of turbulent transport in fusion plasmas.
Disadvantages of competitors: a simplified neural network model - instead
of solving a regression problem for modeling such a complex process as
turbulent transport, it would be more profitable to represent it using
systems of integral equations.
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6.3 Automated polasma control solutions for thorium hybrid nuclear
reactors

6.7 Informational applications for the implementation of diagnostic
functions based on data on heart rate variability or Baevsky index

When analyzing competitors, no similar or similar technologies were
identified.

There are solutions on the market: not using artificial intelligence technology,
as well as using.

6.4 Applications for automatic control of microwave plasma for the
production of synthetic diamonds from atmospheric CO2
There are only solutions on the market that do not use artificial intelligence
technology.
The solution to the problem of optimizing electron emission properties of the
diamond is implemented using "designs of experiments" and an expert
method for controlling plasma parameters.
Disadvantages of competitors: experts do not have a strictly mathematical
basis for their actions and are not able to analyze all possible relationships in
hundreds of thousands of incoming data. Thus, this method can be
considered one of the worst when it comes to finding optimal parameters for
dynamical systems.
6.5 Neuropedagogical systems for managing scientific creative research,
the development of mathematical abstractions and social responsibility
When analyzing competitors, no analogous or similar technologies were
identified.
6.6 Information products for the automatic creation of synthetic
diamonds to convert atmospheric CO2 into ecological fuel

Oura Ring - is a wearable digital device that fits on a finger and measures the
quality of the wearer's sleep. Oura Ring is a collaborative project with
researchers from the WVU Medicine and the Rockefeller Neuroscience
Institute. Together, they use heart rate variability data to predict the first
symptoms of COVID-19.
Symptoms are predicted using a neural network recurrent model of a neural
network, as well as a convolutional neural network.
Disadvantages of competitors: the above models of neural networks are not
able to perceive data invariant to those on which they were trained. This
makes it impossible to analyze time sequences that could have been done at
different time scales. In addition, RNNs have problems with vanishing and
exploding gradient, which can lead the predictive accuracy of the neural
network to fall below 90% accuracy, which, in our opinion, can be a
conditional threshold value for the use of neural network models in medicine
(i.e., use in practice only those models with an accuracy of ≥ 90% on test data).
6.8 Information products for conducting research in the field of general
AI and models of quantum consciousness
There are solutions on the market: not using artificial intelligence technology,
as well as using.

When analyzing competitors, no similar or similar technologies were
identified.
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The most advanced and well-known neural network models for modeling and
testing hypotheses of quantum consciousness are: a recurrent neural network,
the purpose of which is to prove the possible quantum nature of Posner's
molecules, and also a Hopfield neural network, on the basis of which the
hypothesis about the approximating properties of microtubules is tested.
Disadvantages of competitors: the Hopfield neural network has large training
data limitations - the size of the training sample m should be approximately
equal to the number of neurons n or less, examples for training should not differ
from each other by more than 25%, and this model is also prone to a local
minimum problem.

BRANDING & PROMOTION
We plan to use the following promotion tools for our Smart IE API product:
sale-managers, Google-advertising, business Incubator for start-ups based on
Smart IE and systematic placement of scientific articles on Smart IE technology
in various public Internet resources.
Sale-managers will work with two classes of our potential clients:
7.1 B2C
The B2C model assumes that the company we work with has direct access to its
consumers. The B2C model applies to our potential customers such as:
- developers of neuropedagogical systems for managing scientific creative
search, the development of mathematical abstractions and social responsibility,
- jewelry manufacturers with diagnostic functions.
Our potential clients occupy the B2C market, which consists of the following
segments:
- wellness segment - users supporting the concept of a healthy lifestyle;

- the segment of professional sports - representatives of any sports involved
in strength and cardio training;
- medical segment - users using the application for the purpose of healing
and preventing various diseases;
- segment of neurolearning - users interested in independent neurolearning
for the acquisition and development of various cognitive and emotional
abilities;
- the zero-waste segment - representatives of an environmentally friendly
lifestyle, interested in solving the problem of global warming.
7.2 B2B
The B2B model assumes that the company with which we cooperate does
not have direct access to its consumers (for example, developers of
information systems for fusion reactors). The B2B model includes all our
other potential customers not included in the B2C model, namely:
- developers of plasma technologies for the utilization of CO2 extracted from
the atmosphere,
- manufacturers of fusion reactors,
- manufacturers of thorium hybrid nuclear reactors,
- manufacturers of CVD diamonds from atmospheric CO2 for various
industries,
- developers of technologies for the utilization of CO2 with conversion into
ecological fuel using synthetic diamonds,
- researchers in the field of finding solutions to the difficult problem of
consciousness, immortality and the creation of general AI.
Each of these companies has a number of products (information systems)
that Smart IE can integrate with or the company may want to create a
completely separate AI product based on Smart IE.
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We take into account the fact that our potential B2B clients may have new
products, some of which they may want to integrate with Smart IE.

FINANCIAL PLAN
Planning horizon: 5 years

Research sources: Refer to the References section of this business plan.
Initial investment: 10,000 USD

WWW.DEEPNOESA.COM
where n s - number of sale-managers,
s s - expenses for the maintenance of sale-managers, rate: 800 USD,
commission from each successful order (paid from the second year of
operation): 5%,
s g - Google advertising costs, = 100 USD,
n p - number of remote developers,
s p - remote developer salary, = 1000 USD,
h p - hosting costs for the application.
Formula for calculating hosting costs for an application for the 2nd year:

h = 1790 + 348 + 10

Distribu�on of the ini�al investment
Expenditure item

Amount of expenses

Company
registra�on

2000 hrn. (72 USD)

Google-ads

Expenditure item

1200 USD

Payment for the
work of salemanagers

Salary of salemanagers

8400 USD

Total

Remote developer
salary

9272 USD

Google-ads
Hos�ng for the
applica�on

Cost forecast
Formula for calculating fixed costs of monthly costs:
n
c

75

Formula for calculating hosting costs for an application for the 3rd, 4th and
5th years:
h = 1790 + 798 + 839 + 348 + 10

t 1

Total

Sum of expenses
1st year

2nd year

3rd year

4th year

5th year

8000

18000

18000

18000

18000

0

36000

54000

54000

54000

1200

1200

1200

1200

1200

0

2148

3785

3785

3785

9200 USD

57 348 USD

76 985 USD

76 985 USD

76 985 USD

h
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8.1 Target audience size
8.1.1 Forecasted number of companies by sales markets
The formula for the annual growth of the number of companies with which
we can cooperate:
n
ct
o
c n c ( n * e)
100
t 1
where t - year,
c n - number of companies per n year,
c - growth of companies every year (different for each industry),
e - companies going out each year (different for each industry).

SMART NEURAL INTEGRAL EQUATION
where t - month,
c - current clients base,
c - customer growth rate every year, on average 10%,
e - leaving clients every year, on average 5%
8.1.4 General economic indicators of the target B2B audience for the
next 5 years
Forecast of the growth of economic indicators for 5 years
Number of
companies

Number of
companies
products

Number of
companies B2C
clients

Gross
income

Developers of plasma
technologies for the
u�liza�on of CO2 extracted
from the atmosphere

20

80

58

583 992
USD

Fusion reactor
manufacturers

32

96

32

666 108
USD

Thorium hybrid nuclear
reactor manufacturers

16

38

18

333 720
USD

Manufacturers of CVD
diamonds from atmospheric
CO2 for various industries

25

50

30

616 392
USD

Developers of
neuropedagogical control
systems for scien�ﬁc crea�ve
search, the development of
mathema�cal abstrac�ons
and social responsibility

38

76

500 000

2 993 600
USD

Target B2B audience

8.1.2 Number of products of potential B2B customers to integrate with
Smart IE
The formula for the annual increase in the number of products for the
company:
n
c
products
c cp
*e *r
100
t 1
where t - year,
c - current number of products in the company,
c - growth of products every year,
e - products that are switched off every year,
r - new products for which the company will use our Smart IE product, = 70%
8.1.3 Number of B2C users who use products with Smart IE
The formula for the annual growth in the number of B2C customers of a
company on one product:
n
c
clients
c c * cp (
* e)
100
t 1
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Forecast of the growth of economic indicators for 5 years
Target B2B audience

Number of
companies

Number of
companies
products

Number of
companies B2C
clients

Gross
income

60

154 212
USD

where t - month,
с - conversion rate, = 80%,
- existing number of companies per month t,
c - number of complete presentation cycles for companies per month.
8.2.2 Google Ads

Developers of technologies
for the u�liza�on of CO2
with conversion to ecological
fuel using synthe�c
diamonds

7

Jewelry manufacturers with
diagnos�c func�ons

78

300

880 900

3 079 000
USD

Researchers in the ﬁeld of
ﬁnding solu�ons to the
diﬃcult problem of
consciousness, immortality
and the crea�on of general
AI

164

340

400

2 462 400
USD

3 681 242

10 889 424
USD

30

The formula for monthly customer growth from Google Ads:
n

gc

Total

380

3516

8.2 Promotion tools
The main means of promoting our product are: sale managers, Google
advertising, business Incubator for startups based on Smart IE and
systematic placement of scientific articles on Smart IE technology in various
public Internet resources.

s*

where t - month,
s - number of impressions paid by us,
- сonversion of ad banner impressions to referrals to our website,
1st year: 3%,
2nd and 3rd year: 4%,
4th and 5th year: 2%.
- conversion of site visits into purchases,
1st year: 2%,
2nd and 3rd year: 3%,
4th and 5th year: 1%.
8.2.3 H-Incubator (business incubator for startups developing
intelligent software based on Smart IE)
Formula of monthly growth of clients from the incubator (valid every 2
years):
n

8.2.1 Sale-managers

c

The formula for monthly customer growth for one sale-manager:
sailc

77

n
t 1

*

t 1

* c *12

t 1

c
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where t - year,
g - teams formed in the incubator, = 100,
c - successful teams ratio, = 30%
p - the number of new clients that the teams attract, = 1 client for 1 month.

Forecast of the number of B2B and B2C customers for 5 years

Promo�on tool

1st year

2nd year

3rd year

4th year

5th year

Work of sale-managers

168

336

504

533

573

8.2.4 Publication of scientific articles on Smart IE technology

Google Ads

120

360

600

640

680

The formula for monthly growth of clients from the distribution of scientific
publications:

H-Incubator

0

0

360

720

1440

720

1440

2160

2880

3600

1 008

2 136

3 624

4 773

6 293

pc

n

Total

s *c *c

t 1

where t - year,
s - number of reads, on average 6000,
c - percentage of site visits, = 30%,
c - conversion of visits, = 30%.

8.5 Gross profit forecast
The formula for the annual calculation of revenue:
proceed

8.4 Sales forecast - quantitative
8.4.1 Total projected growth of B2B customers over the next 5 years
The formula for calculating the monthly growth of our B2B clients:
B2B

s

n
t 1

Publishing of researches

sailc *

c

p i

where t - month,
sail - every month is successfully processed by 1 sale-manager,
n - number of sale-managers,
g - every month customers come from Google ads,
p - clients come every month after publication in any source,
i - increase of clients from the incubator.

SMART CLIMATE STRATEGY

n

12c

t 1

ccu 3 su *12 s p )

where t - year,
c - number of B2B clients on Professional plan,
cc - users of our B2B audience,
c - monthly fee 600 * 12,

s - number of B2B clients on Advanced plan,
s - monthly fee 9 * 12.
gross profit
where t - year,
g c - annual implementation costs,
p - proceeds.

n
t 1

p gc
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Economic indicator

Total gross profit
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Gross proﬁt forecast
1st year
1 851 202
USD

2nd year

3rd year

4th year

5th year

1 902 748
USD

2 100 899
USD

2 318 688
USD

2 427 582
USD

Total
10 601 119
USD

8.6 Net profit forecast

net profit

n

* 0.05

t 1

tax - tax, 5% (entepreneur-3 without value-added tax),
- gross profit.

Total net proﬁt

Developments in the field of modeling the functions of the human
nervous system and other neurophysiological processes are one of
the strategies for developing general AI in order to use these models to
increase the computational capabilities of artificial intelligence. We can say
that this kind of task could possibly be effectively solved with the help of
Smart IE.
The task of digital reproduction of neurobiological mechanisms that provide
intellectual computational activity of the brain, for example, the
hippocampus, can also be solved with the help of Smart IE and the
development of the Chaotic module for biological systems.

where t - year,

Economic indicator

9.1 Creation of a module for imitation of the biological functions of the
autonomic nervous system, in particular, the olfactory bulbs, which have
become the basis for chaotic neural networks for pattern recognition, are of
particular interest.

Net proﬁt forecast
1st year

2nd year

3rd year

4th year

5th year

Total

1 758 641
USD

1 807 610
USD

1 995 854
USD

2 202 753
USD

2 306 202
USD

10 071
060 USD

PROJECT DEVELOPMENT
PROSPECTS

Smart Neural IE can be architecturally augmented to enhance its predictive
capabilities for various systems. More precisely, we plan to expand the practical
range of Smart IE applications for the following tasks.

9.2 Development of a solution for the generation of genetic modifications
that would prevent the violation of cell apoptosis or, conversely, increase it for
target cells (for example, in the case of tumors).
Smart IE can be further used to create an epigenetic modification of histones,
the purpose of which is to control chromatin condensation in target apoptotic
cells (i.e., those for which apoptosis will be triggered).
The study of the mechanism of programmed cell death already opens up such
prospects as, for example:
- Managing apoptosis for its weakening will allow getting rid of pathologies of
the blood system, such as aplastic anemia; anemia with a deficiency of iron,
folate, vitamin B12; diseases of the nervous system, such as amyotrophic
lateral sclerosis, Alzheimer's disease, spinal muscular atrophy; as well as from
the development of a heart attack.
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- Managing apoptosis to enhance it will allow you to fight viral diseases:
baculoviruses, vertebrate viruses, as well as malignant tumors.

Moiseenko Sofia:

READY APP ON THE
WEBSITE DEEPNOESA.COM

Member of the ELS team - the first
Technovation Challenge team which
reached the semifinals from Ukraine,
2017:
https://www.youtube.com/watch?v=BT
Z1e859TfE

We have developed a website https://deepnoesa.com and placed on it our
ready-made application - Smart Neural Integral Equation, in the form of a
Python library with neural network models.
A free version of Smart IE can be obtained at
https://deepnoesa.com/download_api

TEAM

Member of the Small Academy of
Sciences of Ukraine
(http://man.gov.ua/ua) Research
direction: "Application of cryptography
in the modern world"
Kirichenko Valeria:

Barska Eleena:
Member of the ELS team - the first Technovation
Challenge team which reached semifinals from
Ukraine, 2017:
https://www.youtube.com/watch?v=BTZ1e859TfE
Received her first web developer salary at age 13.
Practical experience in the development of neural
networks for 4 years.
She has been studying according to a unique
project-based learning program from the age of 4.
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Member of the ELS team - the first
Technovation Challenge team which
reached the semifinals
from Ukraine, 2017:
https://www.youtube.com/watch?v=B
TZ1e859TfE
Member of the Small Academy of
Sciences
of
Ukraine
(http://man.gov.ua/ua)
Research
direction: "Mathematics in Psychology"
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business is only directed
towards excellence when
you use scientific methods
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