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Forensic science posibilities within the framework
of criminal proceedings while aviation accidents
(Review article)

The article analyzes scientific opinions on the content of criminalistics
activity of forensic science institutions within the criminal proceedings
regarding aviation accidents. The bases of such activity are formulated.
Possibility of expanding the mandatory appointment of forensic examinations
in criminal proceedings for aviation accidents is being considered. Factual
and legal grounds for the appointment and conduct of forensic examination
in this case are presented.

Scientifically substantiated recommendations as for directions of
counteraction to attacks on objects of aircraft industry are given and the
development algorithm of innovations for the needs of law enforcement
agencies is offered.

Keywords: criminal proceedings, forensic science, specific expertise,
crime counteraction, crime investigation, law enforcement agencies.

Introduction. Efficiency of criminal proceedings implementation mostly
depends on the results of expert researches, especially if we talk about the
complex process of aviation accident investigation. In turn, the quality of
expert researches depends on organization of activities in forensic science
institutions regarding creation of effective methods of analysis of different
physical evidence obtained at the place of aviation accident. Modern period of
the development of legal science in Ukraine is associated with the necessity
to solve a wide range of problems, among which a significant place is taken
by the issue of study and creative analysis of scientific developments, ways
of implementing scientific and technological developments, identification of
promising directions in research, etc.
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Analysis of publications where this problem solution is initiated.
In a broad sense, scientific papers by many scientists, in particular by
A. M. Babenko, O. M. Bandurky, V. S. Batyrhareieva, O. M. Kliuieyv,
V. M. Kobryn, V. P. Kolmakov, O. M. Lytvynov, M. V. Nechyporuk, Yu. V. Orlov,
E. B. Simakova-Yefremian, H. O. Spitsyna, O. O. Tytarenko, V. Yu. Shepitko
and others' are dedicated to the possibilities of forensic science within the
framework of criminal proceedings. However, most scientists developed one
or several sections of the problem under consideration, without solving it in a
comprehensive, integrated way.

Aim. The aim of the article is to study possibilities of forensic science
within the framework of criminal proceedings while aviation accidents.

Results and discussion. Using special knowledge, employees of forensic
science institutions independently or in cooperation with employees from
other specialized institutions, law enforcement agencies, doctors can
improve methods of expert research and accordingly prevent commission
of criminal offenses or ensure its early detection and identification of the
offender whereabouts.

In accordance with paragraph 10 of Part 1, Art. 3 of the Criminal
Procedural Code of Ukraine?, a criminal proceeding is a pre-trial investigation
and court proceedings or procedural actions in relation to commission of an
act stipulated by the Law of Ukraine on Criminal Liability. The whole process
of criminal proceedings relates to the establishment and proof of such actual
circumstances as the event of a criminal offense (time, place, method and
other circumstances of criminal offense commission), guilt of the accused in
criminal offense commission, form of guilt, motive and purpose of criminal
offense commission; type and amount of damage caused as a result of a
criminal offense, as well as the amount of procedural costs, circumstances
that affect the severity of committed criminal offense, characterize the
identity of the accused, aggravate or mitigate punishments excluding criminal
liability or being the basis for closing criminal proceedings, etc.

In most cases, the establishment of the mentioned facts requires research
on the basis of specific expertise in the field of science, technology or art.
To solve the set tasks, Criminal Procedural Code of Ukraine stipulates the
involvement of a forensic expert or a specialist, that is persons who possess
scientific, technical or specific expertise and have the right to conduct
forensic examinations or participate in other procedural actions and are
entrusted to carry out researches on objects, phenomena and process
containing information on circumstances of criminal offense commission,
as well as provide conclusion or advice on the issues arising while criminal
proceedings and relating to the area of their expertise (Art. 69, 71 of the
Criminal Procedural Code of Ukraine). Thus, specific expertise in criminal
proceedings is used in two forms: in case of experts’ involvement while
individual investigative (court) proceedings and within the framework of
conducting a forensic examination.

In the course of forensic examination, in contrast to other procedural
actions, significant facts in a case can be established in the absence of an
investigator (or court). This peculiarity enables to explain why the legislator
adopted a system of additional procedural guarantees, compliance with which
is intended to contribute to a reliable, complete and objective establishment
of facts by a forensic expert and to a comprehensive review of his conclusions

' E. g, wnHanpuwian, baruprapeesa B. C., Babenko A. M. AHaii3 cy4acHO! KpUMiHOTeHHOT

curyanii B Ykpaini gk indopmarivina Mopeib s po3poOKu  CTpaTeril 3MeHIIeHHs
MOXJIMBOCTEVI BUMHEHHS 37I0UMHIB. Apxi6 kpuminooeii ma cydoBux nayk : Hayk. xypHan / Pen.
kor.: O. M. Kliuiev, V. C. batuprapeesa, I'. O. Crinyna Ta in. Xapkis : XHOICE, 2020. No. 1.
C 39-53.; Kimoep O. M. YockoHaJIeHHS! eKCIIepTHOTO 3abe3IIeyeHHs! IIPaBOCy JIsl: TeOPeTUYHi,
IIpaBoBi, Ta opraHisarivni acnekT. Teopis i npakmuka cydoBoi excnepmusu ma KpUMiHaAicmuKu.
Xapkis : ITpaso, 2019. Bum. 19. C. 102-117; Cimakopa-Edppemsan E. B. KomrutekcHi cymoso-
eKCIepTHI JI0CHiIKeHHs!: Teopisi Ta mpakTuka: MoHorpadis. Xapkis: ITpaso, 165 c.; Mykola
Nechyporuk, Volodymyr Pavlikov, Nataliia Filipenko, Hanna Spitsyna, Thor Shynkarenko
Cyberterrorism Attacks on Critical Infrastructure and Aviation: Criminal and Legal Policy of
Countering. Integrated Computer Technologies in Mechanical Engineering - 2020. Synergetic
Engineering P. 206-220. ISBN 978-3-030-66716-0 ISBN 978-3-030-66717-7 (eBook). URL: https://
doi.org/10.1007/978-3-030-66717-7 Ta in.

Kpuminaeauit nporecyanbsHi KojteKe Ykpainw. Bidomocmi BepxoBroi Padu Yxpainu (BBP), 2013,
Ne 9-10, Ne 11-12, Ne 13, ct.88). URL: https:/ / zakon.rada.gov.ua/laws/show/4651-17#Text.
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FORENSIC SCIENCE
POSIBILITIES WITHIN THE
FRAMEWORK OF CRIMINAL
PROCEEDINGS WHILE
AVIATION ACCIDENTS

The article analyzes conceptual
framework for specific expertise
use while conducting forensic
examinations related to aviation
accidents. Foundations of such
activities have been developed.
In particular, it is stressed that
effective implementation of
criminal proceedings depends to
a greater extent on the results of
expert researches, especially if it
is a complex process of aviation
accident investigation. Similarly,
the quality of expert researches
depends on organization of
research institutes activity
regarding creation of effective
methodologies for the analysis
of different physical evidence
obtained at the aviation accident
scene. By using specific expertise,
employees of forensic institutions
independently or jointly with
employees of other specialized
institutions, law enforcement
agencies, specialists-doctors can
advance methods of expert research
and, consequently, combat criminal
offenses or ensure timely detection
of the offender whereabouts.

The possibility of expanding the
compulsory appointment of forensic
examinations in aviation accident
criminal ~ proceedings is  being
considered. Factual and legal grounds
for the appointment and conduct of a
forensic examination in this case are
outlined.
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Scientifically substantiated
recommendations on directions of
counteraction to attacks on the aviation
industry facilities are suggested, as
well as the algorithm for developing
innovations for the needs of law
enforcement agencies is proposed.

It is emphasized that the use of
forensic science possibilities within the
framework of a criminal proceeding
related to aviation accidents is quite
influential, since it helps to perform
a  multidisciplinary  professional
analysis of evidence, facilitate
organization of forensic experts’
work, protect the rights of citizens and
contribute to fulfillment of justice tasks
in general.

Keywords: criminalistics, forensic
science, criminal proceeding, aviation
accidents, forensic institutions, law
enforcement agencies.
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MOXKJIMBOCTI CY[IOBOI EKC-
IIEPTU3M B MEXKAX KPUMI-
HAJIBHOT'O ITPOBAIP)KEHH A
3A ®PAKTAMU ABIAKATA-
CTPO®

Y crarTi mpoaHastizoBaHO KOH-
TIeNTyaTbHi  OCHOBW  BUKOPVICTaHHS
CreliajIbHVIX 3HaHb PV ITPOBeIeHHi
CYJIOBVX eKCIiepTis3 3a pakTamy abia-
Karactpod. CopMyThoBaHO OCHOBY
TaKol AisUIbHOCT. 30KpeMa 3a3HajueHo,
mo EdexTusHicTh 3miVicHeHHsT Kpu-
MiHAJIBHOTO IIPOBa/IKEHHSI OUIBIIIO0
MIpOIO  3aJIeKWUTh Bi] pesysbTaris
eKCIIePTHMX  JIOCIIKeHb, 0COOIMBO
SIKITIO VIIETHCS ITPO CKITAIHVIVL IIPOLIeC
poscrigysanHst  aBiakaractpod. Tax
CcaMo SIKiCTb eKCIIepPTHVIX JIOC/Ti/IKeHb
3aJIeKUTH BiJl OpraHisariii [IisuIbHOCTI
HayKOBO-IOCJITHNX ~ YCTAHOB  ITIONIO
CTBOpeHH: e(beKTVBHVIX MeTOMVK aHa-
JIi3y Pi3sHWMX PEUOBMX JOKa3iB, OTpVMa-
HMX 3 MicIs aBiaTpori. Bukopuicrosy-
TOUM CTIeltiaTbHi 3HaHHS, TTPaIliBHYKI
eKCIIePTHMX YCTaHOB CaMOCTIFTHO Uy
y criBrpari 3i criBpobiTHyKamMm iH-
VX CreltiaTisoBaHyxX — iHCTUTYIIiv,
TIPaBOOXOPOHHMX ~ OpraHis, — dhaxis-
LiB-MeIVKiB MOXYTh yIOCKOHA/TIOBaT
MeTOIVIKY eKCTTIePTHOTO JOCTTiKeHH ST
Ta, BPEIITi-PeIITT, IleperIKo/pKaTy BUV-
HEHHIO KpVIMiHaJIbHVIX npasonopy—
meHb abo 3abesreunTyi orepaTmBHE
BUISIBJICHHS 1 3HaXOIPKeHHSI IIpaBOoIIo-
pyLLLHVIKa.

PosrsimaeTbest MOXIIVIBICTD PO3ITIV-
peHHs1  00OB9I3KOBOrO  ITPM3HAYEHHS
Cyﬂ,OBVIX eKCHepTVL3 y KpVIMi_HaJIbHOMy
TIpOBa/KeHHi 3a aBiallitHVIMI aBapis-
mu. Bukstazieno daxriasi Ta rpaBosi
TifiCTaBy I IIPU3HAYeHHs Ta IIpo-
BEJIEHHS CY/IOBOI EKCIIepTm3un Yy fisid
CrpaBi.
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by investigators and court. Forensic examination should be appointed only
when it is really needed, when it is impossible to establish the truth in a
case without answers to certain questions provided by a forensic expert. It
is the study of aviation accident causes that provides sufficient grounds for
attracting forensic experts, specialists, medical examiners.

In addition, the task of crime counteraction and offenses prevention
while conducting specific types of forensic examinations is stressed in the
Instructions on the appointment and conduct of forensic examinations and
expert researches and in the Scientific and methodical recommendations
concerning preparation and appointment of forensic examinations and
expert researches. The obligation to establish causes and conditions of
criminal offense commission is also directly stipulated by the procedure for
conducting a forensic examination on circumstances and mechanism of
man-made explosions, forensic biological analysis, etc. In the event of an
aviation accident, a multidisciplinary forensic examination, forensic medical
examination and DNA analysis of victims’ remains are appointed for a
comprehensive research on bodies of crew members, passengers, different
objects, which condition can provide information about the performance and
nature of the crew activities during an accident, establishment of causes and
nature of aircraft damages, amount of damage and compliance with the rules
of international flights and other factual material contributing to the disclosure
of a criminal event.

Since 1951, the International Civil Aviation Organisation (ICAO) has
published international standards and recommended practices (SARPS)
to its member states that air crashes and serious incidents should be
investigated in the same way (ICAO, 2016). In Europe, this was mandated
by the European Parliament through EU996/2010 (European Union,
2010). Air accident investigation is a complex task that draws upon a broad
range of skills. Although many of the component parts of the task are not
inherently difficult, it is the nature of accidents that creates the potential for
great complexity (Strauch, 2016). Air accidents are unscheduled, destructive
and may lead to loss of life. They are often highly visible, shocking and can
become politically sensitive®. The accident investigation process is laid out
by the standards and recommended practices in an international agreement
called Annex 13 of the Convention on International Civil Aviation. That
document outlines the process of gathering and analyzing information and
drawing conclusions - including determining the causes of a crash and
making safety recommendations®.

In 2020, more people died in aviation accidents than in 2019, though the
number of flights rapidly declines due to the pandemic. Last year, 299 people
died, and in 2019: 257°. Unfortunately, Ukrainian society was shocked by a
series of aviation accidents happened in our country or with participation of
our citizens last year. Thus, on the night of January 8, 2020, the Boeing-737
plane of Ukraine International Airlines crashed shortly after departure from
Imam Khomeini International Airport situated in the outskirts of Tehran.
There were 167 passengers and 9 crew members on board, all of them died.
Among the victims of the crash: 11 Ukrainians. There were also 82 citizens
of Iran, 63: Canada, 10: Sweden, 4: Afghanistan, as well as 3 citizens of
Germany and the United Kingdom. On January 11, Iran acknowledged that
the Boeing plane was inadvertently shot down by Iranian missile since it had
been perceived as an enemy target. Ukrainian law enforcement agencies
conducted more than 200 procedural and investigative actions in the case
of Ukrainian plane crash near Tehran, and sent 18 requests for international
legal assistance® to other countries.

3> What do aircraft accident investigators do and what makes them good at it? Developing
a competency framework for investigators using grounded theory. URL: https://www.
sciencedirect.com/science/article/pii/S0925753517306409.

*  Here’s how airplane crash investigations work, according to an aviation safety expert. URL:
https://theconversation.com/heres-how-airplane-crash-investigations-work-according-to-an-
aviation-safety-expert-113602.

> KinmbkicTh sxepTB aBiakaractpod y 2020 pomi 3pocia nompu Covid-19. URL: https:/www.
bbc.com/ukrainian/news-55515388.

¢ Jlirak MAY po36uBcs B Ipani: monay 170 3aru6mux. URL: https://www.dw.com/uk/miTak-
May-po30HBCs-B-ipani-moHaa-170-3arnbmux/a-51925157.
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On September 25, 2020, the An-26 plane crashed near Chuhuiv (Kharkiv
region) around 20:00. The aviation accident happened during scheduled
training flights, when the plane landed at the airdrome of the military unit in
Chuhuiv. There were 27 people on board (20 cadets and seven officers of
Ivan Kozhedub Kharkiv University of Air Force). 25 people died right there,
two cadets were hospitalized. On the morning of September 26, one of the
hospitalized died at the hospital. In view of the aviation accident, criminal
proceedings were initiated under Article 416 (violation of flight rules and
preparation for them which resulted in a crash and serious consequences)
of the Criminal Code of Ukraine’. It is in such high-profile cases of aviation
accidents that all possibilities of forensic science are used.

As scientists and experts-practitioners rightly note®, at the beginning of
an investigation, inspection of plane wreckage at the scene is carried out
to get a general understanding of circumstances occurred while aviation
accident. At the same time, initial impact point is set, the flight path is
followed by searching for marks on the ground and objects in the surrounding
environment. The possible trajectory of an airliner, the angle and speed of
landing, controllability and the presence of destruction in the structure before
collision are determined. The whole area with overall setting of fragments and
their condition is photographed. Individual sections and structural elements
are photographed, drawing particular attention to devices, position of control
sticks in the cockpit, settings, autopilot installation, position of fuel valves,
switches, position of control surfaces, suspicious breakage or deflections,
position of propellers, thrust levers in the cockpit and on the engine, fire
damage, traces left on the ground when falling, position of airliner seats and
seat belts.

It is highly useful to implement unmanned aerial vehicle (UAVs) or so
called drones at the scene which provide researchers with a number of
opportunities and benefits, for example: rapid deployment (unlike search and
rescue services, drones can be deployed within minutes after arrival at the
scene of an aviation accident); full control (the operator controls trajectory and
angle of view, so he can place the camera in an optimal position; high quality
shooting (modern UAVs are equipped with high-quality cameras with image
stabilization); easy restart when it is needed to take additional shots; it can
work in conditions of poor visibility and low clouds. What is more, unmanned
aerial vehicles can be kept close to trees and debris to obtain close-up images
without changing their location. In addition, modern UAVs are devices of the
so-called “multi-use profile”, which can be very quickly reprogrammed from
performing a single function (e.g., environmental research) to fulfilling the
needs of working in extreme conditions at aviation accident scene °.

After, with the involvement of a forensic expert, the scheme of location
of fragments, cargo, bodies of dead and alive, marks at the scene and sites
where photos were taken, is created. Meanwhile, special focus should be
made on the point of contact with ground, length and depth of sliding traces,
obstacles (trees, shrubs, etc.), position of the main fragment (fuselage),
distance, direction, relative position of main details, position of other details,
direction of flight, etc. On the basis of obtained data, it is possible to create a
3-D model of an accident site.

Fragments are searched throughout the whole area. If it is big, several
search groups are formed. Fragments are left untouched until photographing
and drawing up a scheme. The following is kept for testing: parts having
caused doubts as to the quality of casting, heat treatment, compliance with
specifications; parts that have design and manufacturing defects; pipelines,
connecting control units, parts with insufficient fastening, prone to vibration;
torn oil fuel wires, etc. For example, the wreckage trail of the Pan Am Boeing

7 Karacrpoda nitaka 3CY mix Xapkoom. URL: https://www.ukrinform.ua/tag-katastrofa-
litaka-zsu-pid-harkovom

8 Accident investigation.  https://www.ecac-ceac.org/accident-investigation;  Accident
Investigation Techniques - Best Practices. URL: https://www.skybrary.aero/index.php/
Accident Investigation Techniques - Best Practices; Investigation Methodology. URL:
https://www.skybrary.aero/index.php/Investigation_Methodology.

°  BeCHnUIOTHBIC aBHALIMOHHBIC KOMILICKCHI TSI PELICHHS SKoIorndeckux 3axad / B. H. KobpuH,
H. B. Heunnopyk, H. B. Kobpuna. Exonociuna 6esnexa. 2014. Bum. 2. C. 43-50. URL: http://
nbuv.gov.ua/UJRN/ekbez 2014 2 9.

Hayaro HaykoBo-00r pyHTOBaHi pe-
KOMeH[IaIIii I10/10 HaIpsAMiB ITPOTUIT
aTakaM Ha OO EKTV aBialifIHOI TpoMuIC-
JIOBOCTi Ta 3aIIpOIOHOBAHO aJIrOPUTM
PO3poOKy iHHOBAIIiVI /11T TOTPeD ITpa-
BOOXOPOHHWX OpraHiB.

ITigxpeciieHo, 1O BUKOPVICTAHHS
MOXJIVIBOCTEVI CYJIIOBOI €KCIIepTU3N B
MeXax KpVIMiHaJ'IBHOFO TIPOBAI>KEHHST
3a dakTamMy aBiakaTacTpod IOCUTH
MOTY>XHi, OCKUIbKM HagaloTh 3MOTY
siivicHenHst  BceGiuHOro  haxosoro
aHaJTi3y [I0Ka3iB, TOJIITIIeHHs OpraHi-
3ar1ii pobOTV eKCIIepPTiB, 3aXVCTy IIpaB
TpoMaJIsTH i CIPVEIOTE - BUKOHAHHIO
3aB/IaHb IIPABOCY/IIIS B ITUTOMY.

Kimrouosi  cj10Ba:  KpyMiHaJIiCTVKa,
CyfoBa  eKCriepTmsa, KpuMiHaIbHe
TTpoBajKeHHs], aBiakaTacTpoda, cysio-
BO-eKCIIepPTHI YCTaHOBY, ITPaBOOXOPOH-
Hi Oprasm.

H. B. Heunnopyk,
B. B. ITaBnukoB,
A. VIBaHOBMY,

H. E. ®ununesko

BO3MOXKHOCTY CYIEBHOM
DKCIEPTWM3bI IIPV OCYIIIE-
CTBJIEHVM YTOJIOBHOTO
IIPOM3BOICTBA I10 ®PAKTAM
ABUAKATACTPO®

B crarbe  HpoaHaIM3MPOBAHEBI
KOHLIeHTyaJ'IBHBIe OCHOBBI
VICTIOITH30BaHAST CIIeTVaTbHBIX
3HAHMVI IIPU IIPOBEJIEHNY Cy/IeOHBIX
SKCIIepTH3 o (haKTaM aBraKaTacTpod.
CcpopmysmipoBaHbI  OCHOBBI  TaKOVI
JIeSITeITBHOCTI. B 4acTHOCTVI OTMeUeHo,
uTO 3¢DeKTUBHOCTH OCYIIIECTBIIeHNS
YTOJIOBHOTO TTPOM3BOJICTBA B GOJIBITIEN
CTEIIeHV 3aBUCUT OT pe3yJIbIaToB
3KCTIEPTHBIX VCCIIEIOBAHNTI, OCOOEHHO
ecJIn peub MJIET O CJIOKHOM ITporiecce
paccieoBaHst aBmakaracTpod.
Taxxe KaueCTBO IKCIIEPTHBIX
VICCITe/TOBAHVIVE 3aBVICUT or
OpraHv3aLuy JAesTeIbHOCTYL HayqHO-
VICCTIEIOBaTEITHCKIIX YUPeXIeH
o CO3/TAaHIIIO 3 deKTMBHBIX
METO/IMK ~aHaIM3a  BeIleCTBeHHBIX
JIOKa3aTesIbCTB,  TIOJIYUYeHHBIX — C
MecTa KpyIIeHVs —aBMaTpaHCIIopTa.
Vicrionmbsyst crieryabHbie
3HaHVs, PaOOTHMKM — SKCIIEPTHBIX
YUPEXIeHUIT CaMOCTOSITETbHO VIV
B COTPy[IHMYECTBe C pabOTHMKaMML
TIpyTVIX CIIeNVaM3NPOBAHHBIX
YUPEXIEeHWUIT, IPaBOOXPaHUTEIBHBIX
OpraHoB, CIIeLaJIICTOB-MEJTVIKOB
MOT'YT YCOBEPIIEHCTBOBATh METOIVIKI
9KCIIEPTHOTO VICCITe/TOBAHVISE 2
3¢ deKTNBHO  IPOTUBONIEVICTBOBATH
COBEPITIEHVIO YTOJIOBHBIX ITPOCTYTIKOB,
obecrieunTh CKOpeViiliee BbISBIIEHVE 1
3007 IMueHIsE HpaBOHapyLL[VITeJ I,
PaccmatpmBaeTcss  BO3MOKHOCTB
Ppacipenvist 0bsi3aTelTbHOTO HazHave-
HUA Cyﬂe6Hle 3KCHepTVJ3 B yT( ‘0OJIOBHOM
TTPOVM3BOJICTBE TIO aBMaKaracTpocam.
VI3710)KeHBI TIpaBOBbIe OCHOBAHVIS JIJIst

https//archive-criminology.com.ua/index.php/journal



Ha3HAYeHNs VI TIPOBeIeHvis CyeOHON
9KCIIEPTU3bI 110 TAKUM YIOJIOBHBIM
Zieam.

Vzmamer  Hay9IHO-00OCHOBaHHEBIE
PeKOMeHIaly 110  HaIlpaB/IeHNsM
TIPOTMBOJIEVICTBIS aTaKaM Ha OOBEKTBI
aBMAIVIOHHOT IIPOMBIITUIEHHOCTVL
17 TIPEeUIOKEH AJITOPUTM
Ppa3paboTKM VIHHOBAIWI IS HYXK]
TIPaBOOXPAHNTEITBHBIX OPraHOB.

TomuepkuBaeTcs, 4TOo
VICTIOJTB30BaHVIe BO3MOXKHOCTeN
CynebHOVI  3KCIIepTU3bl B paMKax

YTOJIOBHOTO IIPOVI3BOICTBA 1o
daxtam aBmakaTacTpod HOCTaTOUHO
BECOMOE, TIOCKOJIBKY ~ITPEOCTaBIIsieT
BO3MOXHOCTB OCYILIECTBJIEHIS
BCECTOPOHHETO  ITPOeCCHOHAITBHOTO
aHaJIM3a JIOKa3aTesIbCTB,
yJ 1y’ YlleHnA OpFaHVISaLLVIVI pa60’r1>1
9KCIIEPTOB, 3AIIUTHI IIPaB TpakiaH
n criocodbcTByeT obecrieueHIIo
TIPaBOCY/M B LIEJIOM.

KimoueBble cr10Ba: KpyMIVHAIIVICTVA-
Ka, CyjieOHasi 5KCIIepTI3a, YrOJIOBHOE
IIPOV3BOLCTBO, aBMAKaTacTpoda, Cy-
IeGHO-OKCTIEPTHEIE YIPEKICHVIS, ITpa-
BOOXPAHWTeJIbHbBIE OPTaHbL.

M. Nechyporuk, V. Pavlikov,
A. Ivanovié, N. Filipenko

MOGLICHKEITEN DER
FORENSISCHEN EXPERTISE
IM RAHMEN DES
STRAFVERFAHRENS IN
BEZUG AUF DIE FAKTEN DER
FLUGZEUGABSTURZE

In der Abhandlung analysiert man
die konzeptionellen Grundlagen fiir
die Verwendung von Spezialwissen
bei der Durchfiihrung forensischer
Untersuchungen zu den Fakten
von Flugzeugabstiirzen. Die
Grundlagen dieser Aktivitit werden
formuliert. Insbesondere wird darauf
hingewiesen, dass die Wirksamkeit
der Ausfithrung vom Strafverfahren
in ausgedehnterem Mafle von den
Ergebnissen der Expertenforschung
abhingt, besonders wenn es um
den  komplizierten Prozess der
Untersuchung von Flugzeugabstiirzen
geht. Die Qualitit der
Expertenforschung hingt auch von
der Organisation der Aktivititen von
Forschungseinrichtungen in Bezug
auf die Entwicklung der wirksamen
Methoden zur Analyse verschiedener
Beweisgegenstinde ab, die vom
Ort des Flugzeugabsturzes erhalten
wurden. Mit Spezialwissen konnen die
Mitarbeiter von Experteninstitutionen
allein oder in Zusammenarbeit mit
Mitarbeitern anderer spezialisierter
Institutionen, Rechtsschutzorgane
und medizinischer Spezialisten die
Methoden der Expertenforschung
verbessern und letztendlich die
Begehung von Kriminalverbrechen
verhindern ~ oder die sofortige
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747 that exploded over the town of Lockerbie in 1988 was 130km long
(AAIB, 1990). Each piece of wreckage had to be cataloged and its location
documented '°.

Assessing the learning value of an occurrence prior to deployment or
evidence collection is difficult. Some investigation agencies have taken the
decision not to investigate particular event types. For example, the Australian
Transport Safety Bureau (ATSB) does not investigate all small air accidents
even if there was a fatality involved due to the large territory (Australian
Transport Safety Bureau, 2017). Other investigation agencies accept that
field deployment provides opportunity for maintaining currency, even if
no significant safety -lessons are anticipated or reported. Where a national
investigation agency makes a decision not to investigate, it is likely that
other stakeholders: the aircraft operator, airport, manufacturer or insurer will
conduct their own'!.

Later all obtained materials are transported to a forensic science institution
where all main forensic examinations will be conducted in specialized
laboratories. To carry out a more thorough study of the characteristics of each
specific aviation accident, the entire fuselage of an airliner is reconstructed.
Laboratory tests are not limited to standard tests. Every effort should be
made to perform tests by fully recreating operational capabilities of elements
in emergency conditions. Parts along with elements connected with them are
taken for research, because oftentimes reasons for defect formation could be
found within connecting elements. Forensic experts draw special attention to
the search for defects that are the result of parts wear, metal fatigue, structural
defects, negligence during installation or operation of an airliner.

The majority of aviation accidents are accompanied by devastation of
bodies of the dead and airplane equipment. Moreover, usually there are no
witnesses who notice the moment of an airliner falling. Therefore, in addition
to studying the information on records in aircraft emergency recorders, it is
crucial to study various objects that remain at aviation accident site. Such
research can only be carried out by conducting a multidisciplinary forensic
examination'?.

Trace evidence analysis of objects, analysis of speech patterns of the crew
and sound effects arising in emergency conditions, as well as experimental
modeling of emergencies are the most effective while conducting forensic
examinations. Trace evidence analysis is aimed at identifying and assessing
the significance of damage formed in objects as a result of their mutual
collision, or changes in the nature of objects under the influence of melting,
burning, fluid seepage, etc.

Thanks to information obtained during trace evidence analysis
(peculiarities of damage and marks on the body and clothes), it may be
assumed whether a crew member was fastened with seat belts. If seat belts
are fastened at the time of collision, they may be damaged or torn at the points
of attachment to a chair, often combined with deformation of lock parts.

Traces left on the helmet often carry information about the direction of
force impact and implicitly about the position of a pilot’s head at the time
of collision. Examining paint marks, dents and grooves on a helmet, it is
possible to identify a part hit by a pilot’s head. This, in turn, allows you to
identify his posture and establish the mechanism of injury. Traces on flight
helmets enable to establish the sequence of their formation, sequence of
force impacts, etc. better than on other equipment. For example, if the head
hits the cockpit parts when shaking in the air and dents are formed on the
helmet, then newly formed traces are located only on protruding parts of
existing damage during subsequent collision or explosion, not reaching their
recesses. This indicates that dents are formed while aviation accident.

0 What do aircraft accident investigators do and what makes them good at it? Developing
a competency framework for investigators using grounded theory. URL: https://www.
sciencedirect.com/science/article/pii/S0925753517306409.

" What do aircraft accident investigators do and what makes them good at it? Developing
a competency framework for investigators using grounded theory. URL: https:/www.
sciencedirect.com/science/article/pii/S0925753517306409.

2 Accident Investigation Techniques - Best Practices. URL: https://www.skybrary.aero/index.
php/Accident_Investigation_Techniques - Best Practices.
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Suitability of equipment, considering flight conditions, can be established
even by individual pieces of clothing and equipment. If such fragments by
their localization correspond to the same place where clothes and equipment
on a pilot can be found, and the nature of available traces and damage (tears,
liquid spots) is identical, a conclusion may be drawn regarding the fact that at
the moment of force impact all these fragments are placed in layers on a pilot.
In other words, it can be determined what items of clothing and equipment
are worn by him.

Aufdeckung und Auffindung des
Straftiters gewahrleisten.

Die Moglichkeit der Ausweitung
der  obligatorischen  Anordnung
eines Sachverstindigengutachtens in
Strafverfahren wegen Flugunfallen
wird behandelt. Die tatsédchlichen
und rechtlichen Griinde fiir die
Anordnung und Durchfiihrung einer

Investigators reconstructed almost the entire fuselage of the TWA Flight 800 aircraft
after its crash in Long Island Sound in 1996. AP Photo/ Ed Betz

Damage and marks left on shoes, gloves, protective or pressure helmets,
headsets or helmets are of great importance for making conclusions as to
a pilot’s working posture. In some cases, damage and marks left on other
parts of equipment may be significant. Damage to clothing and equipment
in its shape and location are combined with injuries to the body or limbs. The
position of a pilot’s limbs during an accident is an important point for drawing
conclusion about his activity or inactivity while emergency. For example,
the establishment of the fact of grasping chassis control levers or flaps with
the left hand indicates active actions of a pilot, his attempts to control the
process.

If at the time of a devastating collision a pilot’s feet are on control
pedals, stamped footprint may be left on soles of shoes copying a size and
sometimes ridged surface of pedals. At the same time, a foot and shoes are
strongly bent downwards in this area, causing skin tear in the upper part of
a shoe, combined with bone fractures and destruction of foot soft tissues. If
the sole is made of natural rubber or other elastic material, there may be no
clear traces, but you can examine little cracks in the sole, tearing-off of its
individual pieces from the edges in the area that came into contact with the
control pedal.

Forensic phonoscopic examination and linguistic analysis are equally
important helping to obtain information from the so-called “black boxes” of
an airplane. There are two kinds. The flight data recorders keep track of flight
parameters such altitude, heading, instrument readings, power settings and
flight control inputs. The cockpit voice recorders store all communications
with the aircraft, including from air traffic controllers, and record any

forensischen Untersuchung in diesem
Fall werden dargelegt.

Die wissenschaftlich-begriindeten
Empfehlungen zu den Richtungen
des Widerstandes gegen Angriffe
auf Objekte der Luftfahrtindustrie
werden auseinandergesetzt und der
Algorithmus zur Entwicklung von
Innovationen fiir die Bediirfnisse von
Rechtsschutzorganen wird angeboten.

Es wurde betont, dass die
Verwendung  der  Moglichkeiten
der forensischen  Expertise in
Strafverfahren in Bezug auf die
Fakten von Flugzeugabstiirzen sehr
effektiv ist, denn es ermoglicht, die
umfassende professionelle Analyse
von Beweismitteln zu machen,
die Organisation der Arbeit von
Experten zu verbessern, die Rechte
der Biirger zu schiitzen, und fordert
die Durchfiihrung von Aufgaben der
Justiz im Allgemeinen.

Schliisselworter: Kriminalistik,
forensische Expertise, Strafverfahren,
Flugzeugabsturz, forensische
Einrichtungen, Rechtsschutzorgane.
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POSSIBILITES D’EXPERTISE
JUDICIAIRE DANS LE CADRE
DE LA PROCEDURE PENALE
SELON LES FAITS D’ACCIDENT
AERIEN

Larticle analyse la base conceptuelle
de [lutilisation de connaissances
spéciales pendant dans la réalisation
danalyse scientifique de cas sur les
faits des accidents d’avion. Les bases
d‘une telle activité sont formulées. En
particulier, il est a noter que I'efficacité
des procédures pénales dépend dans
une plus large mesure des résultats de
la recherche d'experts, en particulier
lorsqu'il slagit du processus complexe
denquéte sur les accidents aériens.
De méme, la qualité de la recherche
dexperts dépend de l'organisation
des instituts de recherche pour créer
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conversations among cockpit occupants and other audible cockpit sounds
for the two hours leading up to the crash. All that information lets analysts
reconstruct, and even create video simulations of the last moments of the
plane’s flight'>.

An aircraft’s ‘black box’ is really bright orange. AP Photo/Adek Berry

Furthermore, study of speech and sound information recorded in
emergency conditions of flight is aimed at obtaining information about
changes in a pilot’s condition while flight, factors affecting his performance,
as well as clarification of certain circumstances occurred during an
emergency. This method is based on physical indicators of changes in
frequency spectrum and characteristics of the same words and phonemes
uttered on the radio, as well as individual sound and noise effects. Magnetic
recordings of radio exchange are studied, given peculiarities of each radio
station. It is known that with the increase of emotional tension, speech
changes. In particular, a so-called shift to the right in frequency takes place
in spectral characteristics of individual words or phonemes, i.e. towards
higher frequencies (similar changes in speech can be observed in everyday
life: voice becomes higher when frightened, and bass notes predominate in
a calm state). Also, when flight conditions worsen, speech tempo in the radio
exchange may change. Sometimes there are warnings, unnecessary pauses,
rapid speech, which also indicate changes in the human condition.

The establishment of the fact of audible alarms operation in emergency
conditions can facilitate the identification of reasons contributed to an
emergency. When mixing with the general background noise in a cockpit,
these sounds are difficult to detect by ear. Since the frequency spectrum
of such signals differs from other noises, they can be detected by using
frequency filters and then listened to in a relatively pure form. In this way, for

3 Here’s how airplane crash investigations work, according to an aviation safety expert. URL:
https://theconversation.com/heres-how-airplane-crash-investigations-work-according-to-an-
aviation-safety-expert-113602.
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example, the sound of a siren signaling depressurization of the cockpit, etc.
can be detected.

In parallel with forensic examinations, forensic medical examinations are
carried out. As noted by forensic experts'4, they urgently have to address
the following main issues related to the condition and performance of crew
members, possible actions of each of them in emergency conditions and a
number of other data: what kind of damage crew members received, what is
the mechanism of its formation and which cockpit parts formed it; which of
the injuries are lifelong; what external factors affected the crew in emergency
conditions (fire, smoke, combustible and lubricating oils, cold, pressure
differentials, overload); whether alcohol, carbon monoxide are contained
in blood and tissues of the dead; cause and time of death; who of the crew
members owns detected remains or objects of equipment and uniform; whether
the dead suffered from any diseases and how it affected their performance
during flight; what was the posture of each crew member at the final moment
of an emergency (position of torso, arms, legs and head); where each crew
member was; which levers, cranes and toggle switches each crew member hit
at the moment of collision, explosion, etc.; what was the equipment of each
crew member; what was the condition of crew members while an emergency
(whether they were alive, active or passive, able to work), etc.

Currently, molecular genetic research is of great importance. In the
course of identification, DNA samples are taken from the dead: fragments
of muscle tissue, bone tissue and teeth fragments (DNA is best protected
from external influences in teeth parts). DNA analysis of remains of aviation
accident victims is carried out by comparing their genotypes with the genetic
material of victims’ close relatives. Victims’ fingerprints and dental records
are also studied. Besides, medical examiners receive personal belongings
of victims, for example combs or toothbrushes containing samples of their
DNA. But data obtained with their help cannot always be used: sometimes it
is impossible to identify who was the owner of the object and whether it was
used by other people.

However, research on DNA of aviation accident victims is strongly
influenced by several factors. The scarcity of analyzable DNA may also be
related to its degradation, which depends on the quality of the remains, related
to the circumstances of the catastrophe, to the time elapsed since the victim’s
death and to the environmental conditions. The degree of degradation also
depends on the analyzed tissue; for example, DNA from bones is usually
less degraded than that from blood or soft tissues; DNA from blood is less
degraded than that from saliva etc. (Dixon et al. 2006). If DNA degradation
is very serious, it may present a serious challenge to DVI in an open type of
a catastrophe. An inverse relation between the degradation and the length of
DNA sequence that can be successfully and reproducibly analyzed influences
the choice of DNA profiling technology and of markers to be analyzed (Dixon
etal. 2006)'>.

Conclusions. Summarizing the above, it could be emphasized that
possibilities of forensic science in criminal proceedings while aviation
accidents are extremely powerful, since they ensure a multidisciplinary
professional analysis of evidence, improve the organization of forensic
experts’ work, protect citizens’ rights and promote justice in general.
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