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# Abstract. In the aviation industry, the problem of managerial decision-making completely eliminating aircraft
crashes and save human lives is particularly acute issue. Consequently, the author introduced new eco-
nomic concepts and determined the role of 3D-modelling in angstrom-management technology of air enter-

prises from their point of view. Successful managers are trying to «program» as many as possible management decisions to
improve management effectiveness. The author made 3D-modeling of decision-making in airspace issues, which can be regard-
ed as a small-scale version of the simulation in Flexible Time Scale (FTS) using angstrom-management technology. The study
defined means of mathematical modelling of managerial decision-making in air industry problems, consisting of software mo-
dules that are used to meet the needs of airspace designers. Modelling tools typically do not use curved segments. The exact
description of the arrival and departure routes defined by curved segments could be determined using approximated linear
model segments. The same method is proposed to use for describing standby areas. The conceptual model of information sys-
tem by angstrom-management technology of air enterprises was developed and the formula of three-factor forecasting model of
angstrom-management impact on air enterprises’ decision-making effectiveness was derived.

The conclusions indicated that angstrom-technological model is a convenient tool of air enterprise’s manager and powerful ana-
lytical tool in general. Through their usage one can not only store and integrate data, but also reflect the process of objects’ ope-
ration on 3D-models.
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T. B. Ky3HeuoBa

KaHanaaT eKOHOMIYHMX HayK, AOLEHT Kadeapn MeHe4XKMEHTY 30BHILLHbOEKOHOMIYHOI AiANbHOCTI NiANPUEMCTB,
HaujioHanbHui aBiauiiiui yHiBepceuteT, Kuis, YkpaiHa

3D-MOJEMOBAHHA B TEXHOJOTIi AHFTCTPEMMEHEDKMEHTY ABIAMNIANPUEMCTB

AHoTauif. Y cTaTTi BBEAEHO HOBi EKOHOMIYHI MOHATTA (AHrCTPEMMEHEOXKMEHT, aHICTPEMEKOHOMIKA, aHrCTPEeMTEXHONOrii),
3p0o6neHo aBTOPCbKY Knacudikauito BUAiB eKOHOMIKM. 3a TEXHOSIOTIEID aHICTPEMMEHEeIXKMEHTY aBTOPOM npoBeaeHo 3D-Mo-
OentoBaHHA NPUNHATTA YNPaBNiHCbKUX PilleHb Y pa3i BUHUKHEHHA NpobieM NoBiTPAHOro NPOCTOPY, AKE MOXHa po3rnAgatu
AK HemacwTabHy BepCito MOAENOBaHHA Yy MpUCKOopeHoMy MacwTabi yacy (FTS). ABTOpOM po3po6neHO KOHLENTyasbHy
MoZenb iHPOPMaLiNHOI CMCTEMM 32 TEXHOJOTIEI0 aHrCTPeMMEHEIKMEHTY aBianianpuveMCTB Ta BUBEAEHO opmyny Tpu-
(haKTOPHOI MPOrHO3HOI MoAeNi BNAMBY aHrCTPEMMEHEIXKMEHTY Ha €(PeKTUBHICTb MPUNHATTA yNpaBniHCbKUX pilleHb a.ia-
nianpueMcTB.

Knto4yoBi cnoBa: MoaentoBaHHA, TEXHOMOriA, NiANPUEMCTBO, aHTCTPEMMEHEAKMEHT.

T. B. Ky3HeuoBa

KaHAnaaT 3KOHOMUYECKMX HayK, AOUEHT Kadeapbl MeHeaXXMeHTa BHELUHE3KOHOMUYECKON OeATENbHOCTU NPeanpuUATUN,
HaumoHanbHbIN aBnaumoHHbIn yHuBepcuTeT, Kues, YkpanHa .

3D-MOAEJNIMPOBAHUE B TEXHOJIOTMN AHTCTPEMMEHEI>KMEHTA ABUANPEANPUATUA

AHHOTaumA. B ctaTbe BBeAEHb! HOBbIE 9KOHOMUYECKNE MOHATUA (QHTCTPEMMEHEIXXMEHT, aHrCTPEMIKOHOMUKA, aHrCTpeM-
TeXHOJ'IOFI/IVI), caenaHa aBTopckanA Knaccmcbmaum B1UAOB 3KOHOMUKW. C 13nonb3oBaHNEM TEXHOMOrMn aHrctpemMmMmeHenx-
MeHTa aBTopoM npoBefeHo 3D-moaenvMpoBaHne NPUHATUA YNPaBfeHYECKNUX PELLUEHNA NP BO3HUKHOBEHWUM NpobnemM BO3-
[OYLLHOrO NPOCTPaHCTBAa, KOTOPOE MOXHO paccMaTpuBaTb Kak HemaclwTabHylo BEepcuio MOAENMPOBaHWA B YCKOPEHHOM
macwtabe Bpemenn (FTS). ABTopom paspaboTaHa KoHLEeNTyanbHaA Moaenb MH(POPMALIMOHHON CUCTEMbI MO TEXHOMOMNM aHr-
CTPEMMeHeAKMeHTa aBuanpeanpuATUA U BbiBeeHa hopMyna TpexdakTOPHON MPOrHO3HOW MOAENY BAIMAHWA aHrcTpeMMme-
He)KMEeHTa Ha 3pheKTUBHOCTb MPUHATUA YNPaBNEeHYeCKMX PeLleHni aBnanpeanpuaTui.

KnioueBble crnoBa: MOAENMPOBaHME, TEXHOMNOIMA, NPEANPUATUE, aHTCTPEMMEHEAXKMEHT.

Introduction. Successful managers are trying to «pro-
gram» as many as possible management decisions to improve
the effectiveness of its management. In aviation industry the
issue of making managerial decisions completely eliminating air
crashes and saving lives is extremely acute. This is why the
author has introduced new economic concepts and from their
point the role of 3D-modeling in angstrom-management tech-
nology of airlines has been determined.

Brief Literature Review. At present, the extent of the na-
tional problem development is absent completely. In foreign
countries and Russia, there are only 6 scientists (K. Arrow,
G. Kleiner, B. Konoplev, G. Baharev, A. Inshakov and T. Liubimo-
va) working on approaches and methods of nanoeconomics,
used to solve problems of intellectual capital in general, and
knowledge management in particular. But there are no re-
searches and publications either in Russia or in foreign coun-
tries in the sphere of aviation and airline management.
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The lack of theoretical positions and practical recommen-
dations for angstrom-economics, angstrom-management and
angstrom-technologies of air enterprises considering the
specifics of modern economic development of Ukraine deter-
mines the particular urgency of the problem.

The purpose is the introduction of new economic concepts,
author classification with economic laws and properties follo-
wing from it, defining the role of 3D-modeling in angstrom-ma-
nagement technology of air enterprises.

Results. In the educational literature the term «nanoeco-
nomics» was first introduced by the scientist Kenneth Arrow
(1987). The author worked on various interpretations of this con-
cept [1-8] and on its basis the author’s collective determination
of nanoeconomics was made and completely new economic
concepts were offered.

Nanoeconomics (economics of a man) is a branch of econo-
mics that studies the behavior of economic agents in the market
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and non-market conditions; this is a level of depth study of eco-
nomic phenomena, a theory of transactions in the formation of
decisions by market participants (collective definition [1; 4; 5]).

Angstrom-economics (economics of thought, gift, and intu-
ition) is a branch of nanoeconomics which studies the effect of
the intellectual, moral and spiritual abilities of economic agents
of productive management decision making.

Angstrom-management (management of thought, gift, intui-
tion) is a profound management of intellectual, moral and spiri-
tual leaders capabilities of economic systems by selecting from
a set of conscious and super conscious aspects for effective
decision making.

More precisely, angstrom-management is a science that
studies «what» exactly manages the man and «what» does the
man manage while making decisions.

To improve the economical and mathematical conceptual
apparatus the author has used classification of different types
of economics, but not in full compliance with the SI system, but
according to the logical interpretation of the author:

10°1° — angstrom-economics: economics of thought, gift and intuition

10" — nanoeconomics: economics of privately held company

10°® — micro-economics: economics of an enterprise

108 — mini-economics: corporate economics

10" — economics of art, management art

10%= 1 — system

10'- economical good, economical human factor

10%- mezzo-economics: regional (local) economics

108 — macro-economics: the national economics

10° - mega-economics: world economics

10'°- multi-economics: economics of «Freemasons», which govern glo-
bal economic policy.

From the author’s classification some properties and pat-
terns based on disjunction (multiplication, intersection) of the
economic categories can logically be noticed:

100 x 10°'° (multi-economics on the basis of thought, gift
and intuition) = 10%x 10® (micro and macro-economics cros-
sing) = 10° x 1073 (regional and corporate economics crossing) =
=100 = 1 - system; 10" x 10" = 10° (multi-economics creates
mega-economics); 10" x 109 = 10" (with the help of enterprise
economics multi-economics manages the creation of economic
good).

Study of these patterns using mathematical logic and its
operations can last long. For this article, this is enough as origi-
nal ideas and evidences.

Creation of the angstrom-management technology of air-
lines lies in ensuring the most effective decision-making by air-
line managers and managers on flight safety at Mission Control
Centres in emergency situations. Nowadays, within the current
technological and informational economics, consistent patterns
of angstrom-management technology of airlines creation are
closely associated with forecasting and 3D-modelling.

According to the angstrom-management technology mathe-
matical decision-making modeling in issues of airspace has
been conducted by the author, which can be regarded as a
small-scale version of the modeling in Flexible Time Scale
(FTS). The main objective of this mathematical modelling
was to create appropriate routes and structural elements
(sectors), as well as analysis of their interaction with differ-
ent models of air traffic. Mathematical modelling tools
should generate 4D-trajectory (location + time) according to
flight plans describing the patterns of air movement in the
relevant airspace organization. These trajectories and air-
space structure elements are used for calculating statistical
data such as: load on sectors, load on the route segments,
conflicts and so on. Airspace mathematical modelling by
angstrom-management technology of air enterprises allows
obtaining accurate data concerning load on the sector and
its capacity.

Mathematical modelling tools of decision-making in air-
space problems have been identified by the author, which
consist of software modules used to meet the airspace
designers’ needs:

e graphical tools used to determine airspace organization
and its visualization in 2D and 3D;
e tools for manipulating trajectories used to determine the
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air traffic model (distribution of air traffic, time for control trans-
mission, 4D-generation of trajectories);

e data analysis and processing tools (distribution of air traffic,
load on the sectors, checking for conflicts).

The first step of decision-making mathematical modelling in
airspace problems is to convert design project, processed by a
airspace design working group, in a simplified for presentation
version based on computer technologies. In most cases, the
routes are described as 2D-network of segments. These seg-
ments may have some peculiarities related to air traffic: direction
and type of movement.

Modelling tools typically do not use curved segments. The
exact description of the arrival and departure routes defined by
curved segments can be determined using approximated linear
model segments. The same method can be used to describe
the standby areas. Sectors represent the block of airspace,
defined by horizontal and vertical contours.

The horizontal configuration of sectors is described as a
closed polygon. If the horizontal configuration of sectors is
defined by the curved segments, it can be described by appro-
ximated linear segments. If the sector has a complex vertical
configuration, it should be divided into component parts, i.e.
basic geometrical blocks to be connected together for the pur-
pose of analysis.

After completing the simulation by angstrom-management
technology of air enterprises, the designer should verify config-
uration of sectors on the image correctness and absence of
holes between sectors in horizontal and vertical plans.

Approval or rejection of each design project can not be
based only on the results of quantitative modelling data in flex-
ible time scale without considering prospects of angstrom-ma-
nagement development of air enterprises.

By angstrom-management technology of air enterprises in-
formation system refers to a type of effective decision-making
systems. Both aircrew of air force and civil aviation are its users.
The purpose of the development is to construct not only the
flight path of the aircraft (aircraft groups), followed by visualiza-
tion in three-dimensional computer space, but to have opportu-
nity to take the most effective solution in the case of unforeseen
situation (including catastrophic), using initial conditions via the
information base, appropriate choice of the necessary data
from this database and possible time (Figure) [author study].

Subsystem «Data warehouse» consists of two elements:
«Databases» and «File system».

Subsystem «Editing flight paths» consists of blocks
«Jerritory» — adding and change a file of 3D-underlying surface
model; «Aircraft> — adding, deleting of file 3D-aircraft model;
«Battle array» — creation of new or editing existing fighting sys-
tem a of aircraft group; «Flight path» — creation of new or edi-
ting existing flight path of the aircraft (aircraft groups).

Visualization of the aircraft (aircraft groups) flight subsystem
is responsible not only for the formation of three-dimensional
images on the screen, but also for the flight visualization. The
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Fig. : Conceptual model of information system by
angstrom-management technology of air enterprises
Source: Author's development
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division into subsystems («Editing flight paths» and «Visuali-
zation of the aircraft (aircraft groups) flight») is caused by the
fact that the time to run the program and visualize the flight
should be minimal (a few seconds). The user builds once the
flight path, and then visualizes the flight of the aircraft (aircraft
groups) on this trajectory at any time.

Subsystem of search in information retrieval system provi-
des the user with full access to information systems resources:
text, graphic, audio and video information, virtual review of
three-dimensional air models. User creates a query as a row of
descriptors and information retrieval system displays all the in-
formation — available, in databases, respond to a user’s query.

Thus, information system by angstrom-management tech-
nology of air enterprises allows modelling the flight path with
execution of all shapes of aerobatics. Information system is uni-
versal as it provides the ability to add different resources. For
example, a group of fighter aircraft or group of sports aircraft can
participate in aerobatics. The task is to add appropriate three-
dimensional models to the system and specify them.

The advantage of the system is that it allows creating flight
paths and then carrying out their review without fuel costs and
costs of other resources. This system demonstrates how a
group of aircraft could perform aerobatics shape under various
conditions without pilots in aircraft piloting. Using the informa-
tion system can avoid errors in aircraft group piloting and save
pilots’ lives. An analogue of such a system has not yet been
identified by the author.

The technology of three-dimensional image mapping C3-
Technologies practically excludes manual work. To collect infor-
mation airplanes equipped with high-level digital SLR cameras
are used. Four cameras located in the direction of sides of the
world, film images of the earth surface at a certain angle. Other
cameras, the quantity of which is not named, are located under
precisely measured angles; they make shots of the surface in
such quantity, which is enough to create three-dimensional
models. The last operation is carried out via C3-software solu-
tion established by the experts that compares images, deter-
mining the depth of objects like the stereoscopic view mecha-
nism of the human brain, and automatically creates highly
detailed three-dimensional objects (10-20 cm resolution).

In the age of information technologies and technogenic
revolutions effective decision making, and hence inevitable (log-
ical) success of the company in all areas, is a function of «infor-
mation and choice» like a Marxist production function of «labor
and capital». In addition, «work» and «choice» refers to the
action, and «capital» and «information» — to cash assets (tan-
gible and intangible). Moreover, undesirability to make a choice
is a choice too as a category is always present (in space, time
and intellectual-intuitive activity), i.e. completely independent.

For efficient activity of air enterprises functional dependence
EMDM = [ (I, C, T) — for 3D-modelling has been defined by the
author. Where EMDM - effectiveness of managerial decision-
making, - information, C - choice, T - time, period.

In this context information is seen as the knowledge base
(conscious) and spiritual base (super conscious), namely ideas,
intuition, «tips from the top», gift, charisma, etc.

The author has developed three-factor (factor 1 — informa-
tion, factor 2 — choice, factor 3 — time) forecasting model of
angstrom-management impact on the effectiveness of mana-
gerial decision-making in air enterprises:

EMDM =1im (1 -a)-1+C)
t—0

Herein @ is a coefficient of information obsolescence risk.

It is important to take into account that /and C are not num-
bers (rational and/or irrational), but integrated software (individ-
ual specific) systems (matrixes), within which the signals and
symbols of the internal and external environment are trans-
formed into knowledge, thoughts, ideas, intuition, etc.

Naturally, wrong, i.e. negative, choice decreases (weakens)
EMDM and right (positive) one increases (enhances) it.

The proposed model makes it possible to analyze and fore-
cast dependence of managerial decision-making effectiveness
on the information quality (including information obsolescence
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risk) and the right choice. This in turn is a necessary condition
for high-quality development of effective competitiveness and
economic development strategies of the air enterprise.

Large international air enterprises using organizational and
information technologies are interested in strong air educational
system in Ukraine. However, future consumer is important for
business, while education of a new generation in the field of
organizational-information technologies means the national
competitiveness in the global market for the state.

With the implementation of organizational and information
technologies proposed in this study angstrom-management of
air companies will get not simple effect, but synergy effect in
their work.

Conclusions and suggestions. Assessment of the effec-
tiveness of managerial decisions using author technology of
angstrom-management is a strong and stable factor in the suc-
cess and saving lives, preventing air crash.

Angstrom-technological 3D-models are used to facilitate
access to project and administrative documentation of air
enterprises, as well as operational data by the object in order
to take the most effective solutions. They are created through
the integration of 3D-models with object-oriented manage-
ment systems, design and construction document flow and
engineering data of air enterprises. In fact, this 3D-model is a
three-dimensional interface for data access — user can review
the information by selecting and pressing the corresponding
model element.

Angstrom-technological models are convenient tools for air-
line manager and powerful analytical tools. Through their use
one can not only store and integrate data, but also reflect the
process of object operation by 3D-models.

Currently, 3D-technologies evolve towards increasing the
number of coordinates. These solutions are particularly in
demand in the modelling design works in aviation industry.
According to the author’s angstrom-management technology of
air enterprises 3D-model includes information, choice and time.

Angstrom-technological 4D-model is formed through con-
solidation of work by calendar network schedule of design
works with corresponding elements of the design three-dimen-
sional model, and thus includes 4 parameters: three spatial
coordinates and time. 4D-model can be used both for virtual air
building modeling and tracking actual progress of construction
and installation air works.

According to the author’s angstrom-management technolo-
gy of air enterprises 4D-model includes knowledge base, intui-
tion, choice and time.
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