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Modern possibilities of diagnostic research
in the field of forensic video and audio analysis

Issues that are increasingly arising in criminal proceedings are highlighted,
namely: use of data obtained as a result of diagnostic researches on video,
sound recordings that allows to ensure a higher level of completeness,
objectivity and comprehensiveness of research. The purpose of the article is to
analyze the possibilities of forensic diagnostic researches on video and sound
recordings of both oral speech and the sound environment of an offense event.
Various modern possibilities of researches on video and sound recordings are
considered. Attention is paid both to the specifics of diagnostic speech researches
in order to obtain information about personality of the unknown speaker and
to information that can be obtained through research and diagnosis of non-
speech information. Analyzed the possibilities (within the framework of the
examination of video, sound recording) diagnostic researches on directly speech
information, including the definition of: oral speech form, nature of relations
between the interlocutors, conversation meaning (definition of the meaningful
situation: consent vs disagreement; permission vs prohibition; understanding
vs misunderstanding, request; advice; promise, assurance; gratitude; threat,
clarification; order; question; message, etc.), rate of speech and the emotional
state of the interlocutors, as well as expert diagnostics of biological parameters of
the speakers. Possibilities of diagnostic studies of technical studies of recording
media andrecording equipment, that can contain information about the technology
of obtaining/fixing/saving video, sound recordings, properties, and features of
the media itself are considered. Non-speech sounds are classified according to
their belonging to certain sources. The article highlights effectiveness of using
the forensic information obtained through forensic examination in practice of
investigating crimes.

Keywords: forensic video and audio analysis; sound environment,; diagnostic
researches; non-speech signals, research; speech.

Formulation of Research Problem. A special role in criminal proceed-
ings (in particular, in criminal procedural proof) is drawn to factual data ob-
tained from video and audio recordings. This is due to the fact that factual
data contained on storage media, given the possibility of their perception
and verification after a certain time, are characterized by a certain degree of

© 0. Brendel, 2021
The author declares no conflict of interest of relavance to this topic.



Issuesfofirequlatorydlegal¥scientificdandfmethodologicalfsuppor™

reliability; they can often be used in proof without disclosing sources and
methods of obtaining them.

Results of forensic video and audio recordings can be used while investiga-
tion only if they are duly processed in procedural-forensic way. The procedural
aspect is governed by the criminal procedure law, and rules of technical format
have been developed in practice.

Reproduction of video and audio recordings (both while preliminary investi-
gation and trial) facilitates the perception of a corresponding information, creates
a being there effect and generally enables to ensure a higher level of complete-
ness, objectivity and thoroughness of investigation. The relevance of research is
also confirmed by the fact that a full and objective establishment of circumstan-
ces of events to identify the mechanism of crime and guilt of participants while
investigation can be ensured not only through identification research on video,
sound recording, but also through diagnostic one.

Analysis of Essential Researches and Publications. Possibilities of di-
agnostics: information that can be obtained from video, sound recordings have
been considered by such scientists, as V. L. Sharshunskyi, O. O. Lozhkevych,
V. O. Snietkov, V. O. Chyvanov, Yu. V. lashchurynskyi, V. X. Manerov, S. M. Vul,
L. M. Cherniak, A. T. Hulak, V. I. Zakaretskyi, O. K. Dambrauskaite, O. K. Yer-
molaiev, V. M. Sorokin, S. L. Koval and others '. Their research is a significant
contribution to the development of theoretical principles for the use of specific
expertise in criminal proceedings. At the same time, the analysis of possibilities
of forensic diagnostic research on video and sound recordings is an issue that
currently should be thoroughly researched on.

The Article Purpose is to outline possibilities of diagnostic research on
video and sound recordings through coverage of their classification, when con-
ditionally by a research object, three directions of diagnostic research can be
identified and described in the course of forensic audio and video analysis:

'E.g., JloxkeBuu A. A., CrerkoB B. A., UuBanos B. A., Illapuryuckuii B. JI. Kpu-
MHHQIUCTHYECKOE UCCIIEIOBAHNE 3BYKOBOH CPEJIBI, 3aIIMCAHHON Ha ()OHOTpaMME : METOI.
nmoco6. Mocksa, 1981. 48 p. ; SAmypunckuii 10. B. KpuMunanmucriuaeckast TarHocTa-
Ka 3BYKOBOW cpezbl : AUC. ... KaH[. opul. Hayk. Kues, 1990. 327 p. ; Manépos B. X.
VYenenrHocTs BOCHIPUSTUSI TOBOPSINETO B 3aBHCHMOCTH OT HHAWBHUIYAJIBHBIX OCOOCH-
Hoctell ciaymareneid. Bonpocer ncuxonoeuu. 1990. Ne 1. P. 147—153 ; Byn C. M. Cy-
neOHO-aBTOpOBeAUeCKast HACHTH(HUKAIIMOHHAS JKCIepTH3a @ MeTof. 1mocob. XapbKoB,
2007. 64 p. ; Hambpayckaiite O. K. Vcrions3oBanne oco6eHHOCTEH MpodheccnoHaIbHON
JIEKCUKH IIPU HCCIICJOBAHIUH aHOHUMHBIX JOKYMEHTOB. Bonpocel cydebHoul sKcnepmu3sol
u kpumunonozuu. 1982. Bem. 16. P. 41—49 ; Copoxun B. H., Maxkapos U. C. Ompe-
JIeJICHUE T0JIa IMKTOpa Mo rojocy. O6padoTka aKyCTHIECKUX CHTHAJIOB, KOMIBIOTEPHOE
MozenupoBanue. Akycmuueckuti scypran. 2008. T. 54. Ne 4. P. 659—668 ; Kosaius C. JL.,
IMTanosa E. A. DkcriepTHBII MeTOJ ANArHOCTUKH OMOJIOTHYECKHX ITapaMeTPOB JUKTOPA IO
rornocy. Tpyosr Meoicoynapoonoii kongpepenyuu «/Juanoe 2007». Hapo-®omuuck, 2007.
P. 263—268.
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»  study of direct speech information which may contain information about
the identity of a person in question;

* technical studies containing information about the technology of
obtaining / recording / storing video, sound recordings, properties and
features of data carrier itself;

» research on non-speech information (namely, the sound environment
which combines information about sound sources by acoustic
phenomena accompanying the process of video, sound recording, or
directly associated with a situation of an offense event).

Main Content Presentation. An offense event should always be determined
as an event taking place in a particular environment conditioned by spacetime
properties. The task of the forensic research on sound environment, as well as fo-
rensic cognition of an offense event in general, are due to the tasks of procedural
proof, that is while criminal proceedings, an offense event, time, place, a way of
committing a crime, a guilty person, etc. should be proven.

The audio environment of an offense event is a single system of sound traces
of natural and artificial sources of origin, subjective-communicative activity of
an offender, tools, instruments and technical tools for committing crimes used
by the offender and united with a common goal. Fulfillment of the above goal
is due to the nature and durability of effects on the object of an offense event, as
well as unity of a place (space) and manner of its achievement '. Legally speak-
ing, the peculiarity of the analysis of the sound environment while investigating
an offense event lies in the fact that such research enables to prove many facts
of criminal activity taking place face-to-face, without witnesses. During offense
commission, its participants facilitate interaction between means of criminal ac-
tivity (explosive devices, weapons, tools) and physical environment, and thus
a set of sounds that forms the sound environment of a crime emerges.

Oftentimes, law enforcement agencies are addressed with anonymous re-
ports on certain events; for example, facts of sabotage, threats, offenses, bully-
ing presented as reports on bombing of certain facilities, etc. For some reason,
“authors” of such reports are reluctant to reveal their personality, thus further
complicating investigation of such offenses. In such circumstances, there is an
urgent need to study video and audio recording to find all possible data about
the unknown speaker. Obtained information about the identity of the unknown
speaker provides an opportunity to more effectively identify and search for a par-
ticular person, reduce the number of persons who are the subject to inspection,
thereby reduce the time of offense investigation. In addition, recorded non-ver-
bal sounds from various sources (street noise; sounds of working mechanisms;
different signaling devices) accompanying oral speech (the so-called sound en-
vironment) can be used to prove various facts and circumstances associated with
an offense event. Separately, let’s note that the range of circumstances that can be
determined by expert researches keep constantly expanding.

! Sturypunckuit FO. B. Op. cit.
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Regarding diagnostic research directly on speech information. The audio
content of recordings containing speech information and information about the
sound environment is analyzed by ear. The hearing range and experience of
acoustic diagnostics under certain skills enable to distinguish necessary ele-
ments from the sound environment, evaluate and determine their belonging to
a specific group of sound phenomena !. At the same time, let’s emphasize that
no matter which accurate measuring instruments and sound visualization meth-
ods are used by forensic experts, the conclusion of video and sound recording
examination begins to be formed and finalized only considering auditory per-
ception of sound information recorded in a sound record (verbal and nonverbal
nature of origin).

Diagnosis of directly verbal information includes the definition of: forms of
oral speech, nature of relations between interlocutors, meaning of conversation
content, speech tempo and emotional state of interlocutors. First of all, forensic
experts determine the number of speakers, i.e. whether the speech is the state-
ments of only one person or the conversation of two, three or more people. One
person’s statement can be a story about what they saw, a report, lecture, speech
at a meeting, etc. During a conversation of two or more people, statements may
influence each other, be combined, interact, complement each other, several top-
ics of conversation may develop simultaneously, etc.

The nature of the relationship between participants of a conversation is de-
termined, considering circumstances of a case (proceeding), analysis of the con-
tent and manner of statements. Generally, there are three types of relationships:
formal, neutral and close.

By a voice tone, intonation and content of conversations you can also es-
tablish an emotional state of a person at the time of conversation: calm, even,
irritable, depressed, joyful. Fundamental emotions, according to K. Izard 2, can
be called:

1) interest — anxiety;
2) joy;
3) surprise;
4) grief — suffering;
5) anger;
6) disgust;
7) contempt;
8) fear;
9) shame;
10) guilt.

All other emotions are their derivatives and combinations. Usually, an emo-

tional state of a speaker is indicated in an expert conclusion as a commentary.

! Jloxkesuu A. A., CuerxoB B. A., Yusanos B. A., [llapuryuckuii B. JI. Op. cit.
2 Mzapx K. Dmoruu yesnoBeka : MoHorpadus ; mep. ¢ annt. nox pex. JI. 5. To3mana,
M. C. Eroposoii. Mocksa, 1980. 439 p.
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Human oral speech is characterized by acoustic and linguistic features,
which, while being individual and constant, help us not only to repcreate an
approximate appearance of a person who is speaking but also to identify it. By
a person’s oral speech we can establish the place of stay, education, intellectual
level, communication skills, temperament, emotional state at the time of conver-
sation, psychological traits of a speaker, his socio-professional belonging, the
circle of his communication, age, gender, certain anthropological data, nation-
ality, speech defects (burring, snuffling, lisping), etc. Practice has demonstrated
that particular biological parameters of the speaker (sex, age, height, weight)
can be determined fairly accurately by his speech. However, expert diagnosis
of biological parameters of those speakers who have non-standard temperament
parameters is more complex and requires special training of forensic experts. An
issue on the officially certified characteristics of the speaker: biological (sex, age,
height, weight) and social (native language, place of language skills formation,
education, profession and social environment or social belonging) indicate only
corresponding (potential) social and biological characteristics of a person being
inspected, that are characteristic of a relevant category of people.

Diagnostic research on the establishment of conversation meaning includes
detection of a content situation: agreement — disagreement; permission — pro-
hibition; understanding — misunderstanding; request; advice; promise; assur-
ance; gratitude; threat; clarification; order; question; report; etc.

Regarding diagnostic technical researches on recording media and equip-
ment, which may contain information on the technology of receiving/recording/
storing video, sound recordings, properties and features of a data carrier itself.
The essence of this type of forensic examination of video and sound recording is
to carry out researches on technical means of receiving/transmitting/recording/
storing visual and additive information and its carriers. The following studies are
performed to establish: technical specifications and technologies for video and
audio recording (in particular, recording system (mechanical, optical, magnet-
ic), method (analog or digital)); the fact of copying, re-recording or duplication;
signs and methods of editing; technical specifications of recording, the existence
of defects, damage, etc. as well as (for the purpose of diagnosing recording de-
vices, means of their manufacture) to determine the technical condition of vid-
eo, audio and their components, nature of faults, probable causes, etc. Thus, for
example, in the practice of criminal offense investigations while forensic video,
audio analyses and devices for their creation, professionalism of a person who
conducted a sound recording is determined, age of records, initial condition of
a studied sound record is restored.

At the same time, issues of forensic diagnosis of the sound environment
should be viewed separately. Auditory perception is most often associated with
visual perceptions of what is happening. The sound environment of a studied
sound record allegedly transports the listener to the environment characteristic
of this sound background: a stadium, room with open windows, long corridor,
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underground station, countryside, etc. The sound environment (noise level, exis-
tence of certain sound sources, frequency of sound vibrations) inherent in each
real situation along with the language situation help us to draw conclusions about
the environment by its sound manifestations based on our own experience and
auditory memory.

In general, non-verbal sounds according to their belonging to certain sources
can be classified as follows:

*  sounds typical of natural sources of a sound:

a) nature sounds (voices of birds, animals, noise of wings, noise of ani-
mals movement, etc.), in particular, sounds inherent in the human per-
son (noise of steps, hands clapping, non-verbal sounds of movement,
etc.);

b) sounds of inanimate nature (wind, thunder, surf noise, leaves rustle, etc.);

*  sounds produced by machines, apparatus, devices:

a) sounds of musical instruments;

b) sounds of TV, radio broadcasting, reproduction;

¢) siren sounds, alarm systems, alerting systems, etc.;

d) sounds of communication devices (phone calls, messengers),
clockwork, etc.;

»  sound vibrations, functionally characteristic of mechanisms, machines,

appliances:

a) sounds of industrial mechanisms (machine tools, cranes, presses);

b) sounds of vehicles;

¢) sounds of household appliances (vacuum cleaner, refrigerator, electric
razor);

d) sounds of electric and hand tools (electric drill, hacksaw, lawn mower,
etc.);

e) sounds of office equipment (office equipment, printer, scanner,
keyboard, cooler);

*  sounds characteristic of objects for non-intended purpose:

f) falling objects, car body hits, etc.;

g) use of household items (dishes shattering; fallen coins jangling; the
sound of the door opening/closing; a bridge creaking, etc.).

The answers to the questions of forensic diagnosis of the sound environment
are primarily based on an integrated analysis of the characteristics of those sound
sources (mostly of technical origin) that make up the sound environment of an
offense event.

Conclusions. Summarizing the above, in forensic diagnosis can be used both
information that can be obtained about a person’s personality by sound records
with a speech, and information about the acoustic environment (chronology of
events that take place), about non-verbal sources of sound signals (a phone being
dialed, sources of noise or musical obstacles, etc.), determination of acoustic
conditions and circumstances of sound record production.
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The conducted research allows to distinguish and classify data of results of

diagnostic researches on video and sound recording which:

e can be used to obtain information about traits and condition of a speaker
by his oral speech;

* may contain information about a technology of receiving / recording/
storing video and sound recordings, properties and features of the data
carrier itself;

e can store information about the sound environment: sound sources by
their acoustic characteristics that are directly associated with a situation
of an investigated offense event.

The conducted research does not exclude all possibilities of forensic diag-

nostic research on video and sound recordings, and only confirms the necessity
of performing further detailed and thorough researches in this direction.
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O. 1. bpenoens
Cy4acHi MOKJIMBOCTI 1iarHOCTUYHHX J0CII3KEeHb
Y KpUMiHAJICTHYHIN ekcnepTH3i Bigeo-, 3Byko3anucy
Bucsimneno oone 3 6ascausux numans KpUMIHAIbLHO2O0 CYOOUUHCINEA — BU-
KOPUCMAHHS OAHUX, 3000yMux y pe3ynomami OideHOCMUYHUX OO0CTIONCEHb Bi-
0eo-, 36YK03anucis, wo dac 3mozy 3abesneuumu Oiibut BUCOKUL PIGeHb NOBHOMU,
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00 exmugnocmi U ycebiunocmi poscaioysants. Memoio cmammi € ananiz mooic-
aueocmett OiaeHOCMUYHUX O0CTIONCEHb 3ANUCIE 51K YCHO20 MOBILEHHS, MAK | 36)-
K08020 cepedosuuja nodii npasonopyuienist. Posaisnymo pisnomanimmui moscau-
80CMI MAKUX Q0CHIOMNCEHD. 36EPHEHO Y8azy K HA 0CODIUBOCII OIACHOCIUYHUX
00CIOHCEHb MOGNICHHS 3 MEMO0 OMPUMAHHL IHopmayii npo ocobucmicms He-
8i00M020, MAK i HA GIOOMOCMI, 5IKI MOJICHA 3000ymu OiA2HOCY8AHHIM HEMO6-
JIeHHEBOT iHpopmayii.

Kniouosi cnosa: cyoosa excnepmusa 8ideo-, 36yKO3aNUCY; 38YK0Ge cepedo-
suwye; 0iaeHOCMUYHI OOCHIONCEHHS, HEMOBILEHHEBT CUSHANU, OOCTIONCEHHS, MOG-
JIeHHSL.

O. U. bpenoens

COBpeMeHHLIe BO3MOKHOCTH IMATHOCTHYECKHUX HCCJIeT0BAHUI
B KpPIMHHaJIPICTPI‘[eCKOﬁ IKCIEePTU3€C BUACO0-, 3BYKO3ANMUCH

Ocseugenvl 6onpocwl, 6cé uauje BO3HUKAIOWUE 8 Y2ONO0BHOM CYOONPOU3-
800cmee, a UMEHHO: UCHONb308AHUE OAHHBIX, NOTYUEHHBIX 8 pe3ynbmame Oud-
SHOCIMUYECKUX UCCTe008aAHUL 8UA€O-, 38YKO3ANUCE, YMO 6 YeloM NO380aAeN
obecneuums Honee 8biCOKULL yPOBEeHb NOTHOMbL, 0ObEKMUBHOCHIU U 6CECTHOPOH-
Hocmu pacciedosanus. Llenvio cmambvu A615emcs aHaau3 603MOHCHOCMEN Kpu-
MUHATUCIUYLECKUX OUASHOCMUYECKUX UCCe008aHULL 8UO€0-, 36YKO3aNUCell KaK
YCMHOU pey, Max u 36YKosoll cpedvl cobbimus npagonapyuwenus. Paccmompenul
co8peMeHHble PA3HOOOPA3Hble B03MONCHOCIU OUACHOCMUYECKUX UCCTed0-
sanull 8udeo-, sgykosanuceu. Obpawjeno HUMAHUE KAK HA O0CODEHHOCHU
OUACHOCTNUYECKUX UCCNe008AHULl pedl ¢ Yelvblo NoayueHus uHgopmayuu
0 UYHOCU HEU3BECMHO20, MAK U HA C8EOEHUs, KOMOPble MONMCHO NOLYUUNb
bnazooaps ucciedosanuto U ouazHocmuke Hepeuesol urgopmayuu. Ilpoa-
HATU3UPOBAHBI 803MONCHOCIU (8 PAMKAX NPOGEOEHUs IKCNEPMUsbl 6Udeo-,
36YKO3ANUCU) OUACHOCMUYECKUX UCCAe008aHUll HeNnoCpeOCmB8eHHO pedesol
uHgopmayuu, Komopas 6KIOUAem onpeoeienue: Gopmvl YCMHOU pedu, Xa-
pakmepa omHoueHul mexcoy cobeceOHuKamu, cmvicia becedvl (onpedeneHue
cooepacamenvHoll cumyayuy: coauacue — Hecoznacue; paspeuienue — 3a-
npem,; NOHUMAHUe — HeNOHUMAaHue; npocvboa; cogem, obeujanue; 3a6epeHue;
01a200apHOCMb,; Yepo3a; pa3vACHeHUe, PACHOPAdXCEHUe; 8ONPOC, COOOWeHe
u m. n.), memna pedu u IMOYUOHATLHOO COCMOAHUS COOECEOHUKO8, A MAKiCe
IKCNEPMHYIO OUASHOCIMUKY OUOTO2UYECKUX napamempos ouxkmopos. Paccmo-
MPeHbl BOIMOHCHOCU OUASHOCIMUYECKUX UCCTe008AHUL MEeXHULEeCKUX UCCTe-
008aHUll HOcCumeneti 3anucu U annapamypvl 3anuci, KOmopvle Mo2ym cooep-
oHcame c8e0eHUs 0 MeXHON02UL NOLYYeHUA/PUKCUPOBAHUS/COXPAHEHUSA 8UOEO-,
38yK03anUCel, CGOUCME U 0COOEHHOCMeEl HenOCPEOCMEEHHO CAMO20 HOCUMEI.
Knaccuguyuposanvl Hepeuegvie 36yKu No UX NPUHAOIEHCHOCHIU K ONPpeOenéH-
Huim ucmounuxam. Oceewyervl IPHeKmusHOCms UCHOTLIOBAHUA NOTYUEHHOU
IKCNEPMU30U KPUMUHATUCIIUYECKOU UHDOpMAYUY 8 NPAKMUKe PACCIe008aHUA
npecmynienuil.
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Knrwouesvie cnosa: cyoebnas skcnepmusa 8udeo-, 38YKO3ANUCU,; 38VKO8AS
cpeda; ouaznocmudecKkue Uccie008aHUs, Hepeuesvle CUSHANbL, UCCIe008aHU,
peub.
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