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PART I: ACTIVITIES CARRIED OUT

’rocess of Developed Curriculum of preparing candidates PhD
. 2015 year The curriculum content for PhG “Navigation and traffic control” (prof.
1elova T., Konin V.)
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1.2. 2016 year Curriculum preparing candidates PhD in knowledge - 27

"Transport" specialty 272 "Air transport”, Educational and scientific program
"Maintenance and repair of transport; Navigation and Traffic Control®, Program,
Examination tickets
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MIHICTEPCTBO OCBITH I HAVKH VKPATHH
HATIIIOHAJIbHHAN ABIATIIAHUI YVHIBEPCUTET
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1.3 Development of new teaching/training programme(s)
on Air Navigation System’s Department - block 2.2 (B Navigation and Traffic
Control) (2016)

2.2.B. Navigation and Traffic Control
2.2.B1. Methods and tools for traffic management and targeting vehicles and their streams

2.2.B2. Decision-making methods in ANS. Risk management in the system of air traffic
2.2.B3. Aerospace Technologies and Systems

2.2.B4. Modern technology in tasks of observation, navigation and traffic management
2.2.B5.Synergetic management multidimensional dynamic objects



2. Development the new teaching/training programme(s).
B1 Methods and tools for traffic management (prof. Shmelova T.)

The challenge to the individual work

1. Cost-effectiveness (business plan) (dissertation)

2. Analysis of the concept of ANS: CNS / ATM, PBN, AMAN, / DMAN, SESAR, AF
UAS, UAV (dissertation). Presentation

3. Expert assessment in ANS (dissertation) - method of expert evaluations

4. Correlation-regression analysis. Prediction transportation.

5. Logistics. Traffic management. Solving problems. Distribution of vehicles on the
routes.

6. Participation in conferences and seminars. Writing abstracts, articles
(dissertation)

3apaanEn J0 IHAHBITYAILHOT poGoTH
1. ExoHouiuHa edeKTHEHICTE JOCTTKEHE(0i2HeC-TITAH) (32 TEMOK JHCEPTALii)

. Amnams xonuenuii poseutky AHC: CNS/ATM, PBN, AMAN_ /DMAN, SESAR, AF UAS, UAV (3a Temoro guceptanii). [IpesenTarmia
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Course “Decision-making methods in ANS. Risk management in the system of
air traffic”

Lectures / practices / laboratory works / individual works
1. Classification of methods of decision-making
2 Analysis and synthesis of aviation man-machme system, for example, “pilot — atrcraft”,
using theory of automatic control
3. Expert Judgment Method / Multi-criteria decision problems
Tasks:
3.1 Quanttative estmation of the complexity of the aircraft flight stages - defmition of
significance (complexity) of the phases of flight of the aircraft
3.2 Quantitative estimation of the complexity of the navigation parameters m flight of aircraft
3.3 Quantitative estmation of significance of the Landmg System (GNSS, ILS, VOR,...)
3.4 Quantitative estimation of the complexity of procedures operators durmg workmg process -
defmition of controller's work load for arcraft (AS) service
3.5 Quantitative estmation of the Human factor problem
3.6 Select of the sources of projects fimancmg
3.1 Deasion making under certamty. The Lmear Programmmg. The Smaplex method (Diet
Problem, Fmance distribution on advertismg,,.)
4. The Transport task. Method of potentials (Distribution of AS on routes
5. Dynamic programming.
Tasks:
6.1 The problem of mmimum cost way between places
6.2 The travelmg salesman problem
6.3 The task of climb of the aircraft
6.4 The problem of rational loading of backpack
6. Network plannmg. Decision makmg m emergency situation. The determmistic models for
H-O (controller, pilot, engimeer ...) were obtamed m accordance with “ASSIST™.
7. Decision making under risk. Tasks:
8.1 Design makmg m sk - construction big or small airport
8.2 Decision makmg i risk - Decision Making by H-O i flight emergencies situation using
decision tree
9. Game Theory. A mathematical model of conflict — “teacher — student” etc
10.  Decision making under uncertamty. Task of choosing optimal landing zerodrome m flight
emergencies situation
11.  Neural Networks. Neural network admission student to simulator traming by the number
of hours and level of rammg.
12, Fuzzy logic. Quantitative estimation of the risk
13.  Decision support system
14, Expert Systems.
15.  Characteristics of the decision maker

B2 Decision-making methods in ANS (prof. Shmelova T.)

Course Basics of decision-making theory/ Informatics of DM

1 semester
1. Classification of methods of decision-making
2. Expert Judgmenl Method / Multi-criteria decision problems. Tasks:
2.1 O ion of the complexity of the aircraft flight stages - definition of
xun(ﬁcam‘c (complcno) of the phases of flight of the aquﬂ
22 of the complexity of the ravigation p in flight of

23 c of significance of the Landing System (GNSS, ILS, VOR...)
2.4 Quantitat imation of the iplexity of procedures operators during working
process - definition of controller's work load for aircraft (AS) service
2.5 Quantitative estimation of the Human factor problem
2.6 Select of the sources of projects financing
3. Decision making under certainty. The Linear Progran ;
method (Diet Problem, Finance distribution on advert
4. The Transport task. Method of potentials (Distribution o

O by
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2 semester

s situation.
Mhlul-l-o(eonnolh piounpn«r )mobumdmmdm“m
“ASSIST™.
1.1 Desigring with M5 Excel (M5 Project)
1.2 DM = ES (ATCO)
1.3 DM for repatr (ATSEP)
Ddibﬂnlhn‘undﬂmk.l’ub.
2 M-ob‘uml construction big
Decision making in risk - Ww»no-m-mn-.ﬂ

" dacision ree

3. Game Theory. A cacher - student™

4. Decision making under uncertainty. crqud.uphet Savage, H\Il"kl,‘r»k
emergencies stucton

!a

tgf

2 e vravelong proNem
5.3 The sask of climd of the awrcraft
5.4 The prodlem of raional loadng of bocipack
6. Ne N i i ini the
number of hours and level of training.
7. Fuzzy logic. Quantitative estimation of the risk.
8. Dexision support system.
9. ExpentSystems.
10.Characteristics of the decision maker (the methods of socionics, methods of

sociometry).
11.Analysis and synthesis of aviation man-machine system, for example, “pilot - ==
uxmn" using theory of automatic control

Laboratory ATSEP 2
Algorithm 1

Laboratory ATCO

Neawork planning. The deterministic models for H-O 1
(controller, piot, engincer ...) Tasks

Decision making under risk 3 Decision making i emergency

Repairs - for
DM for repair of AC

Example N4 2

Control work 4
Game Theory. A mathematical model of coaflict - s.

DMnM construction big or | DM in risk - comstruction big or 3
small airpost

DM Repairs K

The problem of minimum cost way
between places between places
The traveling salesman problem The traveling salesman problem
The task of climb of the aizcraft The task of climb of the aircraft

\eunl‘ k Nﬂnl ek admission student to 10

mebpc Quantitative estimation of the risk. Individual work. Choosing optimal

landing aerodrome in ES
To buy aircraft “supply and demand”

Individual work Choosing optimal
landing aerodrome in ES’ Repairs

To buy aircraft “supply and demand”

Chnamm of the decision maker - themethods of
socionics
Chanmnm of the decision maker - the methods of

The methods of sociometry’
Joqonics

AES “pilot - aircraft, using TAC

The methods of sociometry’
J0000ICH

AES “pilot - aircraft”, using TAC 9

‘l‘h«xv of automatic control (TAC)
Analysis and synthesis of aviation chi 17.
system, for example, “pilot — aircraft”, using TAC
Control work




opment of programs: training programs and work-study programs
B2 Decision-making methods in ANS (prof. Shmelova T.)
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Example of presentation (DeC|S|on making methods in ANS )

——

Department of Airnavigation system

Lecture 1(4): Network planning

and management of complex work
(2 semester)

=

Method of network planning. Example N1. Demo - version

2. Algorithm for constructing network graph. Example N2.

3. Decision Making under Certainty by H-O in flight emergencies (for
ATCO). Example N3. DM in ES

4. Decision Making under Certainty by H-O for repair of systems (for

ATSFP). Fxamnle N4. Renair of svstems

2) Probabilistic data - decision-making

under risk R. T

oty 5

At point R - we know the law of the probability
distribution of the random variable, such as task in risk.

The main method of decision-making in risk is analysis
and solution using the graph in the form of a decision
tree. For probabilistic data, decision trees comparing the
expected cost (or profit) for the different alternat

{A, Ay, ... Ay ,..., Ay} are the basis for reaching
decision. (fig.2)

Fig.2 Decision trees of
aviation accident

Individual work (PTP)
1 part. DM in certainly
2 part. DM in risk
3 part. DM in uncertainly
For ATC — DM from ASSIST
For ATSEP — DM about service/repair of
CNS

Laboratory work
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Results of individual works: of PhD-students (Skirda I. etc)
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Desision Making under Risk Tn this part
“alculation risks during the given emergency situ:
isk tree according to this task. All these values n
lexpert's estimates (fig 3): 2;; — o continue flight
make forced landing; a;;— to land on the nearest a:
2y - to land 2t atemative zerodrome (Boryspil”
drome (Dnipropetrovs k); 2;; — to land at Poltava
10 land at zltemative zerodrome (Boryspi); 2 -
Hreme (Duipropetrovs k).

According to the calculations, the optimal
the conclusion we may say that m case of pressu
makee 2 forced landing at the nearest aercdrome Po

Fig.1 Block-scheme of 2lgorithm DM in ES “Aircraft decompression™

As zresult, we obtaimed the followig values (table 2).

Table Z
Definition of time ¢ ; - T
e ECP
EBpm [ 1 2 ] ] 5 I ] ] ]
1 a 5 ) u 4 p] 2 lw| B 5
A - £ | o1 s | ¥ 5 w0l ¥l 8 Fig 3 Solution of decision tree
3 & 3 1 3 H xn 5 n 14 5 Decision Making under Uncertainty (using the criteria of Vald, Hurwitz;
14 o - I 1 B 5 5 B 17 4 Laplace and Savage). Decision making under uncertainty, 2s under risk, mvolves
altzmative zctions whose payoffs depend on the (random) states of namrs. In deci:
w | @ 65| w ]| w| s | x| s ]w| s| s ion meking under uncertzinty, the decision maker has no knowledge regarding an
D £67 | o8 13 b3 o | e | os |oe | 35 | o of the states of nature cutcomes, and/or it is costly to obtam the needed mfcrmation !
1 snch cases, the DM depends merely on the decision maker's personzlity type [3]
R B B = e We define 2 set of factors that influence the decision ). = (11J2._n}: &y
v 43 | 413 | mse | MM | 1633 | M2 | 422 | 806 | 1307 | 1433 Availability of fuel on board; }; — Remoteness; &; - TC RWY; &y - Weather condi:
&) 5
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3. Training activities for staff and students

For 2016/2017 years on ANS Department was carried Training activities for staff and
students

3.1. 2015 December.

December 4, a seminar of ANS Department for graduate students and young scientists. The
theme of the seminar "Practical application of neural networks." The seminar discussed the
challenges and problems that can be solved by using mathematical tools of neural networks.
The seminar was attended post-graduate students and areca ANS, lecturer prof. Solomentsev
A, Assoc. prof. Zaliskij M., prof. Shmelova T. Also Shmelova T. described the training of
graduate students in the international project NETCENG.
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3.2. Training activities for students PhD (December 2016 )
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3.3. Training activities for staff ANS Department (2016)

The Department of NAU ANS December 12 seminar "Improving the
professional training of aeronautical systems", which presented a new book
authors VP Kharchenko, TF Shmelev, V. Sikirdy - book "Decision-making in

socio-technical systems" .

MPUHATTA PILLEHL
B COLOFEXHIYHUX
CUCTEMAX

It is known that a complex socio-technical system of
large-scale, man-machine system, the operation of
which is associated with human activities in high risk /
high risk, the results of action which can be dangerous,
often catastrophic in terms of loss of life and property.
Most current research associated with safety in nuclear
power and chemical industries. In the aviation security
system is quite important for the prevention of threats at
the operational level, such as breakage of technical
equipment or personnel error. Important is the question
of staff modeling and forecasting of emergency
situations in particular.

The book provided deterministic, stochastic, neural
networks, Markov, GERT-model of decision-making
socio-technical system operator with the influence of
individual and social factors and practical
recommendations for calculating the respective models.
The book is intended for scholars, professors, doctoral
students and students of higher educational institutions.
The book was published in the international projec]| 3
NETCENG



3.3. Training activities for staff and students PhD (2017)

Feb. 21 All-Ukrainian scientific-practical workshop "Information technologies in
educational process: quality education” in Kyiv National University of Trade and
Economics. Skills with the platform of distance learning Moodle, with QR-encoding,
create interactive presentations using cloud services (Prezi) and others. The training
was attended by professors and graduate students ANS I. Skyrda 1., A. Primack, prof. T

Shmelova, ass.prof. Y.Znakovskaya
: s =




As part of the program presented by the trainees received certificates Ukrainian scientific-
practical workshop "Information technologies in educational process: quality education™

and certificates of the Corporation "Sail", OOO "Intelligence Service" Certified Learning
Center "Prosecutor”,
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3.4. New books in Project NETCENG

1. Xapuenko B. II. Ilputinamms piwiensv

COULOMEXHIUHUX cucmemax:
monoepagis | B. I1. Xapuenxo, T. .
IllIvenvosa, FO. B. Cikipoa. — K. .

HAY, 2016. — 308 c.

Strategic Imperatives and Core
Competencies in the Era of Robotics
and Artificial Intelligence Chapter 9.
Decision-Making Models of the
Human-Operator as an Element of the
Socio-Technical Systems / Nina Rizun,
Tatyana Shmelova. - International
Publisher of Progressive Information
Science and Technology Research,
USA, Pennsylvania. — November,
2016. — P. 167-204

Strategic Imperatives
and Core Competencies
in the Era of Robotics and

Artificial Intelligence

B COLIOFEXHIMHUX

MPUNHATTA PILLEHL
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VYuyacts y koHpepenuii ABIA2015 pa3om 3 marictpamu. [linroroBieH1 Te3u, e €

nocwianHs Ha ydacTh B ipoekTi NETCENG. Ilpuitmanu yuacts bonaumesa T. (HAY,

Kwui) 1 Jlaninenko O. (KJIA HAY, KipoBorpan). Te3u Ha caiiti HAY, koHepeHniis

ABIA 2015:

Shmelyova T.F. Expert estimation of human factor using reason model’s components / T.F.
Shmelyova, E.N.Danilenko, T.K.Boldysheva // ABIA-2015 : Xl Mi>xxHap. HayK.-mexH. KOHe.,

Kuis, 27-28 mpaesHsi 2015 p. : me3u dornosidel. —

T. 2. — K. : HauioHanbHuUU asiayitiHut

yHisepcumem, 2015. — P.9.48 — 9.52

UDC 656.7.086 (45)

T F. Shmelyova, Docror af Science, Praf.
iNational Aviarion University, Ulraine, Kiev)
E_N.Danilenko, T.E. Boldysheva, students
(National Aviation University, Ulraine, Eiev)

EXPERT ESTIMATION OF HUMAN FACTOR USING REASON MODEL'S
COMPONENTS

Made an analysis of the human fhctor and to obrain quantttive extimates vie
Jungling expert method, uiing the model Reasan.

The aviation system is a complex system that requires investization of the
human contribution to safery snd an understanding of how humsn performance may
be affected by its multiple and interrelated components. The human factor (HF)
remains a major cause of aviation accidents. That is why cument mansgement
system needs to improve The HF as a ferm requires a precize definition because
when it is used in everyday life, it is offen encompasses sll aspects of humsn
activity. People are the most flexible, adaptable and importsnt element in aviation
system. however, and the most vulnerable in terms of oppornmities adverse effect on
its activity [1]. At the initial stage of development of aviation, many problems have
been associated with exposure to human noise, vibration, heat, cold and scceleration
forces. But optimization of the bumsan role in complex industrial systems related to
all aspects of buman activity, such as: decision making processes and knowledge;
desizn confizuration displays, confrols, and equipment cockpit and cabin;
maintaining comnmnications and software; preparation of plans and maps [1].
Human factors and its effects on safety performance continues to evolve and
develop. Reduce of HF rizks in aviation safety it's one of important tasks on today's

The theory of the HF iz gradually developed, tested and at
the end of the previous cenmiry, and now ICAQ presents the safety case for culmral
interfaces and systematic approach in aviation safety with reference to main
establishment of concepmal of safety modals

We analyzed the evolution of lniman factor's models began at 1972 to nows-
days [2; 3]:

— SHEL model, which describe connection between software (procedures),
hardware {machines), environment and Hvewars;
Reeason's model of latent conditions;
SHELL model with

comp liveware (humans);

Crew Fesource Management (CFM) was created in 1999;

Threst snd Emor Management (TEM) and Maintenance Resource

Management (MEM)

— SHELL model perfected to SHELL-Team and to SCHELL { Software
(procedures), Culmre, Hard (machines), Environment, Liveware,
Liveware (humans) in 2004.

— LOSA (Line, Operaton, Safery, Andit).

Human Environment Analysis and Desizn (HEAD).

of our work of expert estimation of five components of Swiss Cheese
an see on figure 2.

425
0,2
%
. I I
05
o

Latent cond,  Workplace Active fail, Organiz

Components

‘1g. 2. Weight coefficient of importance Reason model’s blocks

Conclusion
results of highest percentape of detection of aviation incidents cogres]
12l processes, zlso the higher the weight coefficient is the higher o
wkload. That is why, the most attention in the mnvestigation of mcid
» pay organizational process. From the perspective of the organizs
fety endeavors should monitor organizational processes in order to {§
:onditions and thus remforce defemses. Safety endeavors should alsd
place conditions to contain active failures, because it is the concaten
factors that produces safety breskdowns. Some of the provisions pre
iven materizls, has been performed i the framework of the NETC
Project "New Model of the Third Cycle in Enginesrmg Education D
rocess”. This project has been fimded with suppert from the Eurg
n.
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The actions that have been carried out to disseminate the results of the activities and
In order to ensure the future sustainability of these results: sites of NAU, ANS
Department and Educational and Scientific Institute of Air Navigation:
http://nau.edu.ua/

http://ian.nau.edu.ua/

http://www.ans.nau.edu.ua/

4. Dissemination and sustainability

1. Report Head of Department about visit in the Technical University of Berlin (2015,
summer) in Project NETCENG.

Results of the experience at the Department Air nawgatlon system. of the TEMPUS
NETCENG program

KADEAPA AEPOHABICATUITHE
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2. Presentations of participant in summer-school in the Technical University of
http://nau.edu.ua/

AsotT ANS
(1]c]

National Aviation University
Educational and Scientific Institute of Air Navigation
AIR NAVIGATION SYSTEMS DEPARTMENT

"Experience of impl ting the prog
of NETCENG at the Department of Air
Navigation Systems of National Aviation
University”

X A Knbaon MC e v X | [} Camlat X A Kadadga 0 A NMDY X | A Cralka - GoogeChiome X/ ) Cwaal

9% 205ummer %205 hooI6Z0201 5% 20NETCENGnew.pf

1.About National Aviation University (Kiev, Ukraine). 2 I"‘";"fn:’y’ 30"1:;8200 PR

2 Department of Air Navigation Systems.
3.The of

of Air Summer School
Srstens; of Hasionsl Avistion Uy in Berlin Institute of Technology

4.Dovelopment of curriculum for training of PhD.

Summer School - 2015

The Objective of the project NETCENG - new
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PART Il: PROJECT OUTCOMES AND IMPACT ‘

The actions that have been carried out to disseminate the results of the activities and In

order to ensure the future sustainability of these results: sites of NAU, ANS Department

and Educational and Scientific Institute of Air Navigation:

http://nau.edu.ua/

http://ian.nau.edu.ua/

http://www.ans.nau.edu.ua/
L Fasebook
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Coordination reports in Summer School in Berlin Institute of
Technology

Experience of implementing the program of NETCENG at the
Department of Air Navigation Systems of National Aviation University

Key Questions:

1.About National Aviation University (Kiev,
Ukraine).
http://nau.edu.ua/

1.Department of Air Navigation Systems
http://www.ans.nau.edu.ua/

1.The experience of Department of Air
Navigation Systems of National Aviation
University

2.Development of curriculum for training
of PhD.
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Proposals for further implementation of the project

Curriculum adjustment / coordination

Coordination of curriculums

Modernization of educational disciplines

Creation of standardized "Model educational and
methodological developments for teaching PhD students in the
NETCENG network"

-

KoppekTupoBaHue y4yebHoro nriaHa

2. KoppekTupoBaHue nporpamm: y4ebHbIX nporpamm u
pabounx y4ebHbIx nporpamm

MoaepHusauma y4ebHbIX AMCUUNnH

Co3paHue cTaHAapTU30BaHHbIX "TUNOBBLIX Yy4€OHO-
MeToAMNYeCKUX pa3paboTok Ans obyvyeHUs CTyAeHTOB
PhD B cetu NETCENG"

s
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