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The article pays attention to issues that are brought to the expert’s decision in the forensic
investigation of oral speech of persons for the purpose of their identification. Objective and
subjective research methods are analyzed, including linguistic and instrumental analysis, auditory,
visual research methods using software and technical tools. The specific features of the variability
of a person’s voice and speech are considered, and the influence of external environmental and
other factors on the formation of recordings is analyzed. It is highlighted that there are various
possibilities for conducting identification research, both using instrumental and linguistic methods.
An analysis of speech diagnostics was carried out, which according to research results can provide
information about the personality of the unknown, situational, emotional, physiological,
psychological, physical, and other characteristics of the speaker.
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The problem of forensic research of phonograms with oral speech for the purpose of identifying the
speaker by voice and speech arose at the beginning of the 20th century, and has not lost its relevance until
now and is discussed in special legal and technical literature. Due to specific features, the task of speaker
identification is quite complex, the complexity of the problem is due, first of all, to the very object of
research - the speech phonogram, which is influenced by a wide variety of factors, which are both speech
and non-speech in nature and distort the natural picture of what is recorded on phonogram of the
speaker’s voice. What is voice? The voice is more than just a string of sounds. Voices are inherently
complex. In addition to the intended linguistic message, they carry a large amount of information about the
speaker: for example, about his gender, emotional state or state of health, etc. Some of this information
clearly has potential forensic value. The voice is an extremely complex object, a significant part of this
complexity lies in its natural variability and the significant influence of external environmental factors on the
characteristics of the voice, including in the process of recording on a certain information medium. When
comparing votes, you need to know what exactly is being compared. It should be noted that in addition to
the content side, the recorded speech message may contain information about personal or situational
moments related to the speaker, for example, his emotional or psychological state, socio-biological features
of the speaker (origin, profession, intelligence, etc.), physical characteristics (age, gender, external
features) and many other information related to the surrounding sound environment.

A large number of scientific works by both Soviet and foreign specialists, such as: Kaganov 0. V. Sh.
[1], Zharikov Y. F., Mohnev S. P. [2], Saltevsky M. V., Sharshunsky V. L., Lozhkevich O. O,
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Snetkov V. 0., Chivanov V. 0. [3], Ramishvili G. S., Chikoidze G. B. [4], Flanagan J. L. [5], Fant G. [6]
and others. One of the first methods of identifying the identity of the speaker was the «Voiceprint» method,
which was carried out using the spectral analysis of spoken words and their presentation in the form of
contour spectrograms. This method found limited use in judicial and investigative practice, since the
positive results of its results did not meet the expectations that were placed on it. Despite certain objections,
this method was adopted in many states and federal legal bodies of the United States, Canada, and was
being prepared for distribution in a number of Western European countries, Israel, Japan, and South Africa
[7]. A detailed and qualified review of the works related to the identification studies of a person by voice and
speech have been published at various times on the pages of authoritative journals JASA and Proccedings of
the IEEE [8-9].

Subsequently, in various scientific centers of the world, forensic scientists continued the development
of various approaches and constructive description of individual features of voices, based on a number of
stationary and dynamic properties of voices, which led to the development of automated speaker
identification systems. It should be noted that an important component of the forensic examination of
phonograms for the purpose of identifying the identity of the speaker is the linguistic analysis of speech
features. In these directions, the development of research is entrusted to the work of such scientists as
Granovskyi G. L., Regbun E. K. [10], Chikoidze G. B. [11], Galyashina O. I. [12] and others. Modern
research in these areas is carried out by the following scientists: Hollin H. [13], Neustein A., Patil H. A. [14],
Solovyov V., Rybalskiy O., Zhuravel V., Shablya A., Tymko Ye. [15] and others.

The purpose of the article is to highlight the peculiarities of the identification studies of the announcer
by voice and speech. The work considers both the variable features of the voice and speech, which must be
taken into account by the expert when conducting the examination of video and audio recordings, as well as
the factors influencing the voice characteristics of the elements of the external environment, the influence
of audio recording equipment on the quality of the original phonogram, etc.

From the point of view of the theory of forensic identification, important factors are the selection of
essential and non-essential, general and individual features, the totality of which can be considered
sufficient to establish the identity of a person, in this case - the speaker, by using the properties of his voice
and speech reflected on the phonogram. The current state of expertise in video and audio recording
involves the concept of the expert’s use of systems of objective and subjective methods. Subjective methods
usually include auditory, visual and linguistic analyses. Objective methods include methods of automated
identification and verification of the speaker based on the physical parameters of the voice using modern
capabilities of software and technical means. That is, according to the procedure of expert analysis, a list of
hypotheses is put forward, which are checked by an expert, a set of individual characteristics of the speaker
is formed, which are resistant to the influence of the factors of a specific sound environment, as well as
additional information about the means of recording, the environment, recording media and the person of
the speaker. Auditory, visual, technical, trasological, linguistic and other methods of phonogram analysis
are involved in the system of analysis methods. It should be noted that, in most cases, the conditions of
production of the compared records can differ dramatically. Thus, the task of identifying a complex of
individualizing features is one of the main stages of examination of video and audio recordings. During the
expert examination, both the variability of the direct speech signal and the influence of factors of the
external sound environment, as well as the characteristics of the recording equipment, should be taken into
account, since the crime event must always be determined as an event that exists in a specific environment
determined by the characteristics of space and time.

The phonogram of speech, as a carrier of information about the personality of the speaker, is a
complex object of interconnected complex multifactor processes of a speech and non-speech nature. The
variability of speech signal parameters consists of various components of the speech production process.
These components can be factors related to the anatomical and physiological features of the articulator
organs of the speech tract, as well as situational programs of the central nervous system, as a result of
which speech can be natural, pathological, intentionally distorted, emotionally colored, etc. All these factors
require special attention, since any phonogram is the result of recording a certain speech message on the
information carrier, as well as various accompanying factors of a non-speech nature.
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The variability of the speech signal in the conditions of a person’s natural speech activity includes the
pitch of the voice, the frequency of the main tone, the pace of speech, intonation coloring, voice fatigue, as
well as the connection with the influence of such factors as a cold of the vocal cords, a hangover, the
influence of other psychotropic agents etc. — i.e., the physical picture of the speech signal, which is related
to the speech-forming tract of a person. The variability of the speech signal, which is caused by pathological
changes in the structure of the speech tract, includes not only stationary pathological changes in the
structure of certain parts of the speech-forming tract, but also temporary processes that are associated with
a specific human condition, for example, voice breaking during puberty, changes in the voice in old age or
in the climacteric period in women. It should be noted that the limits of physiological changes are individual
and depend on each specific case. Random pathological voice changes that occur under the influence of
subjective or objective factors should also include changes caused by colds, hangovers, the influence of
narcotics or medicines, the influence of external disturbances and obstacles, vibrations, extreme stressful
events, as well as the influence of to the voice in the process of pronouncing simultaneous smoking, eating,
participating in a group conversation and much more. The list of such factors is essential in the study of
individual features of the voice and the possible assessment of the limits of their changes. Congenital
physical defects of the speech tract primarily emphasize the individuality of the speaker and are an
unmistakable sign of this voice. Thus, in contrast to situational factors, stationary pathological variations of
voice characteristics should be considered by the expert as the most significant signs for identification.

Among the factors that consciously or subconsciously affect the variability of the main vocal
characteristics of speech, the emotional state of the speaker occupies a significant place. By the
color of the voice, intonation, and the content of conversations, it is possible to establish the
emotional state of a person at the time of the utterances: calm, even, irritable, depressed, joyful.
According to C. lzard [16], fundamental emotions include: interest — excitement; joy; surprise;
grief — suffering; anger; abomination; contempt; fear; shame; fault. As for the features of the
speech signal, anger, anxiety, fear, depression, persuasion have a particularly strong effect on it.
So, for example, the voice can be apathetic, calm, or vice versa, excited, strong-willed, etc., that
is, when the emotional state of the speaker changes, the intelligibility of speech, its fluency,
tempo, intensity, frequency of the main tone changes in direct proportion. Analyzing the listed
factors characteristic of certain types of emotions, when conducting identification studies, those
properties of the speech signal that are significant for the greatest deviations from a neutral
psychological state: excited or inhibited should be singled out.

The next variable factor that affects the characteristics of a certain person’s voice is
whispering. When transitioning from normal speech to whispering, changes occur in the
physiological picture of the speech signal, due to which identification of whispered speech by
instrumental methods becomes almost impossible. Qualitative characteristics of the acoustic
parameters of speech acquire significant changes in all indicators, from intelligibility,
recognizability of voices, to deformation of the formant structure, absence of fundamental tone
parameters, weakening of the frequency range, etc. In this case, it should be noted that a
number of prosodic (mainly temporal) characteristics of pronunciation, such as rhythm, tempo,
pause, are preserved, which are used in linguistic identification studies. In addition, the
informational value of the broadcast content is completely preserved. That is, in whispering,
despite the fact that deep transformations occur with the acoustic parameters, in some favorable
cases a certain number of features essential for linguistic research methods are preserved, which
allows not only a separate group differentiation of the speaker, but also in some cases,
identification persons.

Undoubtedly, an important factor in the study of speech is the possible presence of external
noise, a concomitant process of the speech activity of the speaker, which affects not only the
intelligibility of speech, but also has a masking effect, distorts not only the threshold of audibility,
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but also the objective characteristics of the voice. It is generally known that in a noisy
environment, the speech activity of the speaker increases primarily by increasing the voice level.
As a rule, the pitch of the voice increases and, accordingly, the frequency of the main tone and
the energy of the speech spectrum (shifts to the high frequencies). The listed processes are
closely related to each other and occur involuntarily in the speaker.

Among the various factors that affect the variability of the output speech signal, on the one
hand, the factors of the sound environment should be noted, and on the other hand, the
variability of the characteristics of the technical means, which are used to fix the speech message
on a certain information medium. Sharshunskyi V. L. [17] considered the sound environment as
a texture of the surrounding environment, which consists of a complex of different sounds. At the
same time, the peculiarities of such a set of sounds will characterize the acoustic conditions in
which the recorded phonogram was recorded. Issues of forensic diagnostics of the sound
environment require separate consideration, since the sound environment of a crime event is a
single system of sound traces of natural and artificial sources, subject-communicative activity of
the criminal, tools, instruments and technical means used by him, united by the unity of purpose.
Therefore, when conducting speaker identification studies, the characteristics of the external
environment and their influence on the variability of voice characteristics must be taken into
account. For example, to reduce the factors directly affecting the recording equipment on the
quality of the output signal, to preserve the naturalness of a person’s speech, you should use
high-quality recording equipment. The first factor influencing the environment on a natural
signal is the acoustic properties of the room in which the recording is conducted. The main
characteristic of the room, which most affects the timbre of the voice, is the loudness of the
sound and the feeling of space - reverberation - the process of repeated reflection of the acoustic
signal from the surfaces of the room and the objects located in it. One of the effects of
reverberation is an echo, which is perceived by ear as an independent, time-dispersed signal.
The acoustic properties of the room can significantly affect the spectral pattern of the output
speech signal, mainly deforming its high-frequency region [4, p. 60]. Irreversible distortions in
the speech signal can also introduce the sounds of an open acoustic environment - the voices of
animals or birds; sounds of natural phenomena - wind, thunder, rain, etc.; sounds of municipal
origin - noise of the street, transport, production, etc. The list of such sounds is quite wide, most
of such accompanying sound signals cannot be filtered without significant loss of useful individual
speech signal, since the physical characteristics of such interference are close to the speech
signal.

Thus, in the process of fixing the phonogram of spoken speech on a certain medium, all
components of this process take part and influence the characteristics of the voice: the natural
variability of the speech signal, sound sources, the environment, features of sound recording
devices, etc. As a result, speech features recorded on the original phonogram may be distorted.
Depending on the degree of their distortion, a phonogram with a recording of spoken speech
can be satisfactory for conducting identification studies - suitable for correction, or
unsatisfactory, due to the presence of distortions that cannot be corrected. In the latter case,
conducting an examination for the purpose of identification research of the speaker will be
impossible.

For a successful examination of a video and audio recording for the purpose of speaker
identification, not only the researched (disputed) recording, but also a voice recording sample
(standard) created for comparative research has a significant impact. Special attention should be
paid to the process of selecting voice and oral speech samples, since the possibility to take into
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account and compare the entire set of individual characteristics of the speaker during expert
research, to check and compare them, depends on their quality. First of all, the person who
conducts the selection of the reference recording of the voice needs to carefully study the
researched recording. When preparing comparative material, all the available variable factors in
the disputed record should be taken into account. In order to create a high-quality reference
recording of the person being tested, it is desirable and necessary, in addition to using high-
quality equipment, to create an exemplary recording that will be as close as possible to the
disputed recording, both in terms of acoustic conditions and the emotional state of the speaker.
Of course, when recording the reference speech of a certain person, it is necessary to exclude as
much as possible parallel conversations, noises, external acoustic signals, even if they are present
on the recorded recording. In the process of selecting speech samples and preparing materials
for examination, the following basic rules should be observed: the selection of voice and speech
samples cannot be approached formally; the person whose speech samples are being selected
should be given the opportunity to get used to the environment, to establish psychological contact
with him; it is necessary to remember that the main purpose of obtaining samples is to record
the oral speech of the person from whom they are taken, so there is no need to interrupt her,
speak at the same time as her [18].

In order to carry out a full-fledged identification study of the speaker’s personality, it is
necessary to select features (preferably of an acoustic and linguistic nature) from the disputed
and reference records, and then compare them with each other. The decision-making process in
the task of forensic identification of the person of the speaker based on phonograms of oral
speech is very responsible, as it requires the use of various means of examination (systems of
objective and subjective methods), which are based on the peculiarities of the nature of the voice
and are manifested in its various characteristics. Basically, all of them are based on various
approaches to studying the nature of a person’s voice and speech, reflect its various properties
and are easily amenable to measurement and instrumental processing. For example, auditory
analysis is based on the broad capabilities of auditory and visual perception of the expert, and
automated instrumental methods rely mainly on the spectral, temporal, and amplitude
characteristics of the speech signal. Accordingly, different methods use different decision-
making mechanisms. Only linguistic analysis is significantly different from others, since the
foundations of such analysis are based on the peculiarities of the construction of speech, this
method practically does not overlap with any of the other instrumental methods of identifying a
person. Undoubtedly, the complex application of various methods of forensic identification of the
speaker based on phonograms of oral speech will provide a more significant and complementary
generalized result than the use of individual instrumental or linguistic research methods. But at
the same time, from the point of view of the significance of the obtained results, linguistic and
instrumental research methods are independent and autonomous.

While analyzing videos, especially if the audio part is accompanied by interference,
additional information is provided by video channel and if there is significant noise in the audio
recording: visual information (articulation) can be the only source to determine the event
content.

Traditionally, the task of forensic examination of video and sound recording is the
identification research on speaker by the physical and/or linguistic characteristics of the voice.
Naturally, the issue arises as to the possibility of using visual information either as a stand-alone
research object (video as a source of information about the sound part of recorded events) or as
an auxiliary, additional to the auditory analysis of a particular message. While investigation,
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investigative bodies increasingly need to obtain information about the spoken text only from
visual and auditory information (lip reading) to determine the conversation content [19].

As for possibility of using visual information (lip reading) as an independent research object
within forensic video and audio analysis in order to determine the content of audio information, it
has many disadvantages. In view of the above, to use visual information as an independent
research object is impractical according to the author, because the quantity and quality of text
reproduction obtained by lip reading do not guarantee the result accuracy, because they depend
on many factors including skills a person who interprets the image (its subjective perception) and
can testify only to the conversation topic (it is impossible to obtain a literal full textual
reproduction). However, the use of lip reading skills as an additional auxiliary tool in compiling
the conversation content in combination with regular listening, will significantly improve the
results of this work|[20].

The process of speech production is a complex and multifactor process, in which both the
anatomical speech-forming apparatus of a person, which creates its own individual picture of the
speech signal characteristic of a certain person, and the speech behavior of the speaker, skills,
individual experience, mental state, temperament, intelligence, etc., are used. Variability of
speech characteristics simultaneously constitutes both individual and variable features of the
voice. Estimating the limits of such variations, their ratio, is the main priority task that is solved
by an expert in the process of forensic identification of a speaker. The use of several approaches
in the research allows the expert to determine various characteristics of the speaker, which
complement each other in the complex analysis of the phonogram.

Thus, on the one hand, the variability of the factors affecting the characteristics of the voice recorded
in the sound recording prevent the conduct of an instant full-fledged identification study, and on the other
hand, indicate ways to overcome obstacles to conducting a qualitative identification study of the speaker.
Expert research should be conducted by experienced specialists. Conducting identification procedures
should be preceded by a thorough examination of the materials received for research. The conclusion of an
expert study should summarize individual decisions, taking into account the competence of each individual
approach or method in the conditions of a specific study.
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HEKOTOPDIE ACINEKTbI YTOJIOBHOIO PACCJIEQOBAHUA dOHOIPADUN C
LLENbKO WOEHTUDPUKAL U TOBOPALLEIO

bperdens O.M.

B cmambe ocseweHbl sonpockl, cmasAwueca neped 3Kcnepmom npu udeHmucbukayuu
nuy 8 xode cyoebHozo paccnedosaHus ycmHol pequ. AHanusupyromcs OObeKmusHble U
cybbexkmusHble MemoObl UCC1e008aHUA, BKIOYAA JIUH2BUCMUYECKUl U UHCMPyMeHmManbHbil
aHanus, cayxosble U B8U3Ya/IbHblE MemoObl UCCAe008aHUA C UCNOAb308AHUEM NPOPaMMHOZO0
obecneyeHus u mexHu4eckozo obopydosaHus. Paccmampusaromca cneyugbudeckue ocobeHHocmu
8ApUAMUBHOCMU 20/10CA U peyu 4enoseKka, a makxe 8/usHUe BHewHel cpedbl u Opyaux
¢akmopos Ha cpopmuposaHue 3anucel. [loOyepkusaemcsa, ymo cywjecmsyrom pasnauyHble
BO3MOXHOCMU nposedeHUAs UOeHMUGUKAYUOHHbIX UCCnedo8aHuli Kak C UCNOb308AHUEM
UHCMPYMEeHManbHbIX, Mak U JuHesucmuyeckux memooos. [IposedeH aHanu3 pe4vesol
OouaeHOCMUKU, KOmMOPpbIl, CO2NACHO pe3ylbmamam uccnedos8aHuli, Moxem npedocmasume
UHGhopMayuro 0 NUYHOCMU Heu3B8eCMHO20, CUMYAYUOHHbIX, IMOYUOHAbHbIX, (hU3UOMO2UYECKUX,
ncuxono2uyeckux, pusuyeckKux u Opyaux XapaKmepucmuKax 2080pAULE20.

Knioyesbie cnosa: aHanu3 ayouo- u sudeo3anucel, 3akioyeHue cyOebHoz0 3Kcnepma,
udeHmugbukayua nuyHocmu, pusudeckue napamemps! 20/10cd, JUHeBUCMUYECKUe ocobeHHocmu
ycmHol pe4u, udeHmMuguKayuoHHble u duazHocmuyecKue uccie008aHUsA.
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