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Urgency of the research. The authors solve the following
praxeological questions: How do we perceive a dangerous
flight situation, a flight incident and an air accident? Which
basic stages of the investigation do we use? How to implement
a situational management methodology for investigating the
circumstances of an air accident?

Target setting. The article presents the analysis of the
current state of information issues in the investigation of air
accident circumstances in the military and civil aviation by
using the methodology of situational management of forensic
investigation processes.

Actual scientific researches and issues analysis.
An integral part of this development is also the tackling the
concept of development of the Air Force, with an emphasis on
the training of personnel and the level of the flight operations
and the flight safety.

Uninvestigated parts of general matters defining.
The forensic investigation of air accidents and incidents is
perceived as the specific application area of the Forensic
Engineering.

The research objective. The core output of article is in
the proposal of the investigation of air accident circumstances
in the military and civil aviation.

The statement of basic materials. We use the tools of
analysis and synthesis, the expert method with the inductive
method based on the close observations and experimenta-
tion/investigation in the terrain, in the aviation practice.

Conclusions. It is therefore necessary to subject on the
permanent pay attention to the theoretical and practical level.

Some specific issues addressed in the monograph can be
extended with the further proposals and selected issues to
address within the scope of research and scientific base of the
armed forces.
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3ACTOCYBAHHSA METOOONOTI
CUTYALIMHOIO YNPABIIHHSA
B CyaoBOMY AOCNIMXEHHI OBCTABUH
NOBITPAHOI ABAPII

AkmyanbHicmb memu 0docnidxeHHS. Aemopu supiwy-
oMb HacmyrHi pakceooaiyHi NUMaHHs: 51Kk Mu criputimaemo
Hebesne4yHy cumyauito 8 nonbomi, nonbom i asiayitiHy
aeapito? 5Iki oCHO8HI emanu A0C/iOXeHHs1 MU 8UKOPUCMO8YeE-
mo? Sk 3acmocysamu mMemodoriozilo cumyamueHo20 yrpas-
niHHS 01151 po3cnidysaHHs1 obcmasuH asiayitiHoi agapii?

MocmaHoeka npo6nemu. Y cmammi npoaHari3oeaHo cy-
yacHull cmaH iHhopmauiliHux numaHb npu po3cnidysaHHi
rnosimpsiHUx aeapil y eilicbkosili ma yusirnbHitll asiauii 3 euKo-
pucmaHHsaM memodorsioaii cumyauyiliHo2o yrnpassliHHA KpuMi-
Hanicmu4YHuUMU rpoyecamu.

AHani3 ocmarHix docnidxeHsb i ny6nikayii. Hesid'em-
HOI YaCMUHOM Ub020 PO38UMKY € MakKox po3pobka KoHuerl-
uii possumky Bl1C 3 akyeHmom Ha rid2omosKy nepcoHasny ma
pigeHb MonbomHux onepauit ma 6eanexy nosLomis.

BudineHHs1  HedocnidXeHux 4YacmuH  3a2anibHol
npo6nemu. Cydoso-meduyHe po3crioysaHHsi —aesiayitiHux
noditi ma iHyudeHmie crpulivaembscsi SIK  creyughiyHa
obnacmb 3acmocysaHHs1 cy0080i iHXeHepii.

locmaHoeka 3aedaHHsi. OCHOBHUM  pe3yrbmamom
cmammi € npornosuyis po3cnidysaHHs obcmasuH agiauiliHux
aeapili y silicbkosill ma yusinbHil asiauyir.

Buknad ocHoeHo20 mamepiany. Mu eukopucmosyemo
3acobu aHarnisy ma cuHmesy, ekcriepmHulti Memoo 3 iHOyKmu-
8HUM MemoOOM, 3acHO8aHUl Ha MICHUX CMOCMEePeXEeHHSX i
ekcriepumeHmax / docnidxeHHi Ha Micyesocmi, 8 asiauiliHili
npakmuyi.

BucHoeku. Tomy HeobxiOHO nidnopsiOKkysamu nocmiliHil
ysasi meopemuyHull i MpaKkmMuy4yHUl pigeHs.

Jlesiki KOHKpeMHi nuMaHHs1, Wo pPo32/1510alombCsi 8 MOHO2-
pagpii, Moxxymb 6ymu po3wupeHi 3 nodanbwumu npono3uyis-
MU ma OKpeMumu numaHHaMu 0551 po32nsady 8 paMKax HayKo-
801 6a3u 36poliHUX cusl.

Knro4oei cnoea:
8iliCbKOBIi TbOMYUKU.

oceima; mexHornoeil; Hag4YaHHS;

Urgency of the research. The present is characterized by the increasingly intense professional

discussions and the preparation of the documents prospectively affect and determine the further the
development of aviation. An integral part of this development is also the tackling the concept of devel-
opment of the Air Force, with an emphasis on the training of personnel and the level of the flight oper-
ations and the flight safety. What may be an insight into the issues of the flight safety?

The flight safety is an internally integrated system of the elements (subsystems) that respects their
own identity (specifications, risks) and the existence of mutual relations as well as their ties with other
areas of the human activity, in line with the intention to eliminate the influence of the risk flight factors
and ensure the highest level of the security flights as a whole.

The issue of flight safety is constantly in the agenda of airline companies and institutions in the areas
of air traffic management, the aeronautical implementation and safety, and the aviation staff training.
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Target setting. The article is the fourth part of a research study on the Knowledge Alliance of
Aviation Education, to be completed in the framework of the institutional project "Integrated Aviation
Education of Civilian and Military Personnel at the Faculty of Aeronautics, Technical University of
KoSice, the Slovak Republic”, in 2019-2020.

Actual scientific researches and issues analysis.

We have the following praxeological questions: How do we perceive a dangerous flight situation, a
flight incident and an air accident? Which basic stages of the investigation do we use? How to imple-
ment a situational management methodology for investigating the circumstances of an air accident?

Uninvestigated parts of general matters defining. The proposals to address these specific
questions concerning forensic flight safety investigations may be the subject of scientific studies.

Literature review: Research theoretical framework of Air Forensic Investigation

The forensic investigation of air accidents and incidents is perceived as the specific application ar-
ea of the Forensic Engineering.

The research objective. The main objective of article is the analysis of the current state of infor-
mation issues in the investigation of air accident circumstances in the military and civil aviation by us-
ing the methodology of situational management of forensic investigation processes. The individual
issues can be solved separately but must be interconnected.

The statement of basic materials. According to the monograph of Noon, K. Randal (2001) the
term ,the Forensic Engineering“ is the application of engineering principles, knowledge, skills, and
methodologies to answer questions of fact that may have legal ramifications. Fundamentally, the job of
a forensic engineer is to answer the question, what caused this to happen? A forensic engineer is not
a specialist in any one science or engineering discipline. The solution of “real-world” forensic engineer-
ing problems often requires the simultaneous or sequential application of several scientific dis-ciplines.
Information gleaned from the application of one discipline may provide the basis for another to be ap-
plied, which in turn may provide the basis for still another to be applied. The logical relationships de-
veloped among these various lines of investigation usually form the basis for the solution of what
caused the event to occur. Because of this, skilled forensic engineers are usually excellent engineer-
ing generalists.

The basic core elements of the Air Forensic Investigation as an important part of the Knowledge
Alliance of Aviation Education and as the State-Privat education, research and investigation
service are based on:

- the know-how, the past and present Civil and Military aviation maintenance, repair and opera-
tion’s experience,

- the results of the theoretical work and the scientific and research activities in the field of : the
Applied University Academic subjects, Social and Human Sciences, the Simulation and modelling of
Security issues, the Applied Technical Sciences, the Applied Civil and Military / Air Force manage-
ment, education and training etc. within the Expert Database of Civil and Military Aviation Experience
in progess.

Selected theoretical framework of Knowledge Alliance within the Simulation and modelling of Secu-
rity issues is in the work of Fuchs et al. (2010) focused on the simulation of dangerous substances
outflows into the environment because of traffic accidents by dangerous substances transport, in the
study of Dvorak et al. (2010) on the enhancing of security on critical accident locations using telemat-
ics support, in the work of Balatka et al. (2011) on the exposure of the environment and surface water
by dangerous liquid - the slop outflow model, in the study of Kelemen and Blistanova (2014) on the
applied knowledge in the logistic modelling to handle the threat of floods with aviation logistic support,
or in the study of Kompis et al. (2011) on the parallel computational models for composites reinforced
by CNT-fibres for personal and vehicle protection materials, also in the work of Vagner and Papova
2014) on the comparison of Radar Simulator for Air Traffic Control used also for the education of new
Air Traffic Controllers, in the work of Pavolova and Tobisova (2013) on the model of supplier quality
management in the transport company applied for the air transport, tin the study of Kuzma et al.
(2016) on the use of CAX System as a tool modeling construction element in the aviation industry, or
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in the work of F6z6 et al. (2009) on the advanced anytime control algorithms and modeling of turbojet
engines etc.

Selected theoretical framework of Knowledge Alliance within the Applied Technical Sciences is in
the work of Nec€as and Kelemen (2009) on the call for more security by the technology revolution
wanted, in the work of Bucka and Kelemen (2009) on the analysis of the specific requirements related
to the Slovak Air Force, in the book of Hovanec (2016) on the digital factory as a prerequisite for suc-
cessful application in the area of ergonomics and human factor, in the study of Andoga et al. (2018) on
the intelligent situational control of small turbojet engines, in the work of Draganova et al. (2017) on
the non-stationary noise analysis of magnetic sensors using allan variance, in the study of Semrad et
al. (2014) on the analysis of all composite wing design containing the magnetic microwires etc.

Selected theoretical framework of Knowledge Alliance within the Applied Civil and Military / Air
Force management, education and training is in the work of Socha et al. (2016) on the training of pi-
lots using flight simulator and its impact on the piloting precision, in the study of Rozenberg et al.
(2016) on the critical elements in piloting techniques in aerobatic teams, in the work of Durco et al.
(2017) on the means of CPDLC using with ATC procedures in terminal maneuvering area, in the study
of Necas et al. (2009) on information operations and media: Beyond the Security Scope, in the analy-
sis of Kalavsky et al. (2015) on the conditions for abandonment out of a helicopter using thepersonal
rescue parachute, in the work of Sopoci et al. (2009) on the Air Force knowledge within the Military
Management in the 21 century and Transformation of Army etc.

The educational and research sources for the study are available at the university library or on-line
open access / e-learning modules, in future within the MOOC Massive Open Online Courses. The per-
spective Expert Database of Civil and Military Aviation Experience is still in progress.

Identification of problem and methodology.

The main problem is the investigation of air accident circumstances in the military and civil aviation
by using the methodology of situational management of forensic investigation processes in the condi-
tions of the Slovak Republic.

When analyzing the phenomenon, we used the tools of analysis and synthesis, the expert method
with the inductive method based on the close observations and experimentation/investigation in the
terrain, in the aviation practice.

The historical analysis of the aviation didactic systems and the air forensic investigation systems
was carried out on the data basis of the selected air institutions from 1959 until the present:

Vojenské letecké uciliste KoSice;

Vojenska stredna Skola letectva v KoSiciach;

Odborna vycvikova Skola letectva Kosice;

Vysoka vojenska letecka skola SNP v Kosiciach;

Vojensla letecka akadémia gen. Milana Rastislava Stefanika v Ko$iciach (Air Force Academy in
Kosice, Slovakia);

o Letecka fakulta Technickej univerzity v KoSiciach (Fcaulty of Aeronautics, the Tehchnical Uni-
versity of KoSice, Slovakia);

e Lotnicza Akademia Wojskowa — "Szkofa Orlgt", Air Force Academy in Deblin, Poland,

¢ Univerzita obrany, Fakulta vojenskych technolégii, the Czech republic;

e Ecole de I'air, Salon-de-Provence, France (French Air Force Academy).

The lessons learned from the historical analysis were compared with the findings gained by the ex-
pert method. The expert group consisted of 5 specialists experienced in the aviation education and
training. The data were obtained within the interviews with the experts.

This article represents the area of pedagogical research in the study and scientific field “Transport”
in the Air Transport subgroup. Data collection for the study of the issue was carried out during
2018/2019. The origin of the analyzed material is in the database of 60 years of aviation education
within the Czechoslovakia and the Slovak Republic. Our national experience, including the personal
experience, has been compared and complemented by the successful experience of aeronautical
training abroad (Czech Republic, Poland, France). From 2018 the Faculty of Aeronautics of the Tech-
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nical University in KoSice is a part of this international educational consortium based in KoSice. These
new findings have affected the results presented in the article.

Results and Discussion. Air Force.

The Air Force accident investigation is a complex process consisting of a mosaic of specific events,
the consequences of which, in particular, but the cause of being investigated. Only a thorough and the
comprehensive investigation of an accident allows the system to adopt and implement the effective
measures under the prevention of the recurrence of similar accidents and incidents, so as much as
possible to increase the overall level of the flight safety.

Based on the nature of the performance of tasks during the investigation of an accident investiga-
tion process itself can be divided into three phases:

e The first phase - gathering information about the accident and investigation organization.

e The second phase - the immediate work of the Commission in the investigation of an accident
and determining its causes.

e The third phase - the case file processing according to the results of the investigation.

In the first phase of the investigation the commander works generally with limited and incom-
plete information about an accident, the flight crew and the aircraft. Important role to play in this phase
has the response of the entire rescue system, the professional rescue team and synergy with other
elements of the search and rescue action. At this phase the commander is processing ,preliminary
report on an accident®, "and the commander will appoint the Commission of investigation.

In the second phase of the investigation the Commision is proceeding in accordance with the
methodology of the investigation of aircraft accidents and directives for action, emphasizing the docu-
mentation and the course of the accident, examining various options causes of accidents and the very
causes of emergency. Depending on the needs analysis are undertaken an expertises in the various
fields of the investigation, within groups of the Commission of investigation, or in conjunction with in-
vited specialists (institutions).

In the third phase of the investigation, the Commission shall make a comprehensive processing
of the results of the investigation as a "Report on the investigation of an accident" (case file), which will
hand over together with the recommendations to the investigating commander.

The chairman of the investigation commission shall adopt the measures to ensure the complex
process of a commission of inquiry to clarify the cause of accidents. According to the Ministry of
Defence regulation (2001) the aviation accident investigation is in terms of the structure and procedure
of the work performed-oriented research and the analysis of events in the following areas: the circum-
stances of an accident, the flight readiness of the flight crew and flight organization (flying), the state of
aviation technology, the medical examination.

Based on the information and documents processed by the individual investigators and invited ex-
perts, they are within groups of the Commission of investigation prepared the preliminary conclusions
in the areas mentioned in the investigation.

Subsequently, the Commission carried out an analysis of the materials of the investigation and
evaluation of the results of expertise in order to identify the cause of an accident and the cause of the
emergency during the flight.

The investigation into the circumstances of an accident is the primary source of information to
begin the process of clarifying the circumstances and causes of accidents, and is executing the work:
the investigation of the impact of the aircraft into the ground, the hearing of the flight crew, the inter-
viewing witnesses of an accident, the use of recordings of the means of connection and radio-
technical equipment.

When examining the impact point, the attention of investigators focused on the search for and identi-
fication of each component or wreckage (priority to the register flight data and the cockpit of aircraft), car-
rying out a detailed plotting of the impact point and the corresponding photographs (using camera and
video camera). Simultaneously with the charts of the wreckage it is evaluated the probable flight path of
the aircraft and its position on the impact into the ground (the angle of incidence), and the using of life-
saving aircraft. The Commission records in detail the outward signs of the destruction of aircraft.
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The interrogation of the crew members of the airplane, the investigators clarify the nature of the
flight tasks, flight mode (track, time and the flight altitude ...), the course of the flight, place and time of
the emergency. The interest in the work of investigators is focused on the activity of alarm systems of
the aircraft, the operation of equipment and aircraft engines, the flight crew activity during an emer-
gency, their radio communication and the using of life-saving equipment of the aircraft. The interroga-
tion of the crew members of the aircraft must take into account the fact that the Commission is working
with the subjective meaning of people, usually under heavy psychological stress.

The interrogation of witnesses of the aviation accident the investigators focused on the eyewit-
nesses from the area of the impact of aircraft, persons involved in the preparation of the crew, the air
traffic control personnel and providing flight operations. The questioning is implemented by the inves-
tigators who know the methodology of implementation of interrogation and communication technology.

For the objectivity of the investigation shall be used for the recording of radio communications con-
trol communications with the crew of the aircraft and the recording of radar air situation at a time be-
fore the emergencies until an accident.

CIRCUMSTANCES OF AIR ACCIDENT

A

[ |

Hearing of the flight crew Place and time of Finding a hearing
emergency of witnesses

T

[ [ |
Flight path and aircraft

position at the moment of External signs of Using of protective
impact into the ground destruction of aireraft equipment
[ I ]
character of filled Specified route, time and Actual weather condition in
flight task flight altitude the emergency situation

v v

Data from the investigation means of
connection and radio-technical Radio correspondence
equipments for flight control

Schematic composition of debris on the ground and feet on the
ground

| Preliminary conclusions |

Fig. 1 Circumstances of Air Accident (Source: Authors)

Based on the collected data and the interim analyses of the members of the investigation commis-
sion and co-workers, the specialized equipment and the scientific research institutions, they are pro-
cessed the provisional conclusions on: the circumstances of an accident, the flight readiness of the
flight crew and flight organization, the state of aviation technology, the medical examination.

The investigation commission conducted a comprehensive analysis of the materials of the investiga-
tion to determine the cause of an accident and cause of emergency. The Commission shall submit to the
investigating commander report on the investigation of an accident, containing the following information:
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the description of the circumstances of an accident, the causes of accidents and causes of emergency,
the responsibility for an accident people (the guilty), the draft of measures to prevent the similar aircraft
accidents, the appendix to the report (technical report, technical management, reporting ...). That content
respects the requirements of the regulation on the list of documents in the "Investigation Report".

When it was proven during the investigation found that the aviation technology worked without fail-
ure and has not been the cause of accidents, it is treated as a brief technical report for a comprehen-
sive assessment of the state of aviation technology. If the causes of the accident was the fault of the
aviation technology, it is processing the technical report, which is very detailed analysis of the causes
of its failure.

The annex provides all report to the authority in connection with the accident, the photo documen-
tation and video footage from the site of impact of the aircraft chart layout debris and the aggregates
aircraft on the ground, the pattern profile and the route of flight termination crew members and other
direct and indirect witnesses of an accident, the findings of the medical examination, the expert advice
and laboratory examinations, etc. Attachments are also included the copies of documents on the fly,
flight certificate or other document authorizing the crew to fly and documents crew members of the
aircraft.

Upon presentation of "Investigation Report” from the commission of investigation are processed the
commander conclusions on the results of the investigation of aircraft accidents. The investigating
commander inform the air staff on the master lists of the circumstances, the conditions and causes of
accidents. The commander also lays down the binding measures for the prevention of accidents for
the same reasons.

Conclusions. The aircraft accident and incident investigation is the most important source of acci-
dent prevention in the field of flight safety. The goal is not to punish the guilty, but the identification of
causes and the events formulation of effective prevention measures, on the basis of available and the
objective information and the subsequent administrative decisions. It is therefore necessary to subject
on the permanent pay attention to the theoretical and practical level.

Some specific issues addressed in the monograph can be extended with the further proposals and
selected issues to address within the scope of research and scientific base of the armed forces.

Based on the nature of the performance of tasks during the investigation of an accident, the inves-
tigation process itself is divided into three phases:

The first phase — the gathering of information about the accident and investigation organization.

The second phase — the immediate work of the Commission in the investigation of an accident and
the determining its causes.

The third phase — the investigation file processing according to the results of the investigation.

In the terms of structure and procedures of work performed the air accident investigation is focused
on the exploration and analysis of events in the following areas: the circumstances of an accident, the
flight readiness of the air crew and the organization of flight activities at the air unit, the state of avia-
tion technology, the medical examination.

The complexity of the investigation process, the mutual bond of relevant information about the ac-
cident and the time-consuming process of professional work and expertise are the main features of
the process. The requirement of comprehensiveness, objectivity and adequate time for the investiga-
tion and the taking preventive measures are the natural drivers of optimizing the process of investiga-
tion of an air accident in all its areas. The way to solve the problems is most likely to be based on ap-
plication: the exact methods of decision-making, or the heuristic methods of decision making, or the
decisions by the degree of informed.

The process optimization will be given by the determining the required criteria of optimization for
the decision-making investigation into the circumstances of an air accident, or the deviations from the
established plans of the situation management of investigative procedures.

Article was prepared in the framework of the institutional project "Integrated Aviation Education of
Civilian and Military Personnel at the Faculty of Aeronautics, the Technical University of KoSice, SR",
in 2019-2020.
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