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 Abstract
Focused on the phenomenon of human voice, the paper purports to develop 
approaches to legal protection of ordinary people’s voices and those of artists as 
the technologies for sound synthesis, music and vocal performance are becoming 
more sophisticated . It was demonstrated the problem of legal protection of human 
voice has become especially pressing one in the context of artificial neural networks 
such as vocaloid designed for sound synthesis and voice cloning . The study provides 
a systemic arrangement of legally meaningful knowledge of human voice useful 
for the development of legal provisions to protect this personal good . The legal 
substance of vocal impersonation as a way to simulate and manipulate a synthesized 
voice was explored . Theoretically applicable legal constructs for protection of voice 
and computerized cloning technologies were analyzed . A trend to use copyright 
rather than patent for protecting vocaloid-like generative neural networks and other 
technological solutions for vocal synthesis was identified . The concept of voice was 
critically analyzed to propose a viable legal provision for its protection . The primary 
and auxiliary features of the concept of voice were parametrized for possible use 
in disputes on the legitimacy of voice cloning or vocal impersonation . The concept 
of vocal identity of ordinary people and artists was proposed for legal protection 
of this personal good as a set of performative sonic features including the basic 
parameters of singing voice as well as acoustic-phonetic and articulatory features 
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of vocalization . A comprehensive legal and technological methodology for the 
protection of vocal identity was proposed . 
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Background

Explosive progress of creative neural networks since the early 2010s has 
prioritized the study of legal nature and assessment of musical works cre-
ated through the use of artificial intelligence as one of the topical and at the 
same time ambivalent problems [Bridy A., 2016]; [Levy P., 2005]. 

Musical products generated by weak AI-based neural networks are 
treated as compilation, iteration or algorithmic creative outcomes1. Mean-
while, recognizing a creative work and objective form of expression in these 
outcomes will suffice to make them copyrightable2.

By 2023, there were at least 17 popular brands of musical neural net-
works3 on the global mass market including services such as Mubert and 
Suno that are tools for generative song prototyping based on the use of al-
gorithmic vocal loop. 

In 2023, the International Federation of the Phonographic Industry 
(IFPI) has published the Engaging with Music — annual Global Music Re-

1 In his paper “Study of models and algorithmic methods for analysis of musical 
works”, L.A. Aznaurian with reference to А. Rozen and А. Vasiliev provides four types 
of algorithmic compositions including: (1) composition methods based on mathemat-
ical functions; (2) composition practices based on combinatory methods; (3) practices 
based on natural processes and (4) practices using rule-based processes.

2 Two creative patterns are normally identified: (1) spontaneous “divine” in-
spiration of irrational nature and (2) rational trial-and-error iterations of creative 
product.

3 Music Cheat Sheet. A list of popular music apps and plugins (and tips on how 
to use them). Available at: https://bobbyoswinski.com (accessed: 16.10.2024)
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port reflecting for the first time the listeners’ opinion of neural network-
generated music streamed live and listed in playlists. It was reported that 
8 out of 10 respondents (almost 79% of 43,000 across 26 countries covered 
by the study) believed the human agent’s creative potential to be sufficient to 
prop up musical creativity in the context of progress of electronic music and 
generative art. While 74% of respondents believed that using musical neural 
networks and AI technologies to clone or substitute for artistic personality 
was illegal and unacceptable one, 76% were convinced that music and voice 
timbres should not be processed by neural networks without approval of art-
ists, and 73% agreed that neural network producers should disclose the infor-
mation on whose music was used to train online music generators. More than 
half of those polled believed that governments should develop and approve 
legal provisions applicable to automatically generated musical content4. 

Ten most popular genres in the IFPI’s Engaging with Music report in-
cluded were: pop, rock, hip-hop/rap, dance and electronic, Latino, rock-
n-blues, classical and opera music, country, movie soundtracks and reg-
gae5. The most popular works created in these genres are exposed to “digital 
activism”, with fans using musical neural networks to create AI remixes 
and song covers. As a result, the authors, performers and record producers 
suffer losses from competing illegal remakes of popular works that pay no 
royalties to the actual copyright holders. This happened to Drake’s Heart 
On My Sleeve featuring the Weekend: a neural network remix of this song 
was generated by Ghostwriter, anonymous user, and posted to TikTok. As 
an unprecedented fact, the remix was nominated for Grammy award and 
de-listed by the Recording Academy just in time before the event6.

From the perspective of legal assessment, streamed music can represent 
not only a musical work with added text, but also an audiovisual and other 
types of complex copyrighted works since a digital release promoted by the 

4 For details see: IFPI Global Music Report 2023. State of the Industry. 2023. 
P. 11. Available at: https://www.ifpi.org/wp-content/uploads/2020/03/Global_
Music_Report_2023_State_of_the_Industry.pdf (accessed: 30.05.2024) 

5 IFPI Engaging with Music 2023. Available at: https://www.ifpi.org/wp-
content/uploads/2023/12/IFPI-Engaging-With-Music-2023_full-report.pdf (ac-
cessed: 16.11.2023)

6 AI-Generated Drake, The Weeknd Song Not Eligible for Grammy. Here’s 
How It Could Have Been Though // Forbes Business. 8.09.2023. Available at: 
https://www.forbes.com/sites/darreonnadavis/2023/09/08/ai-generated-drake-
the-weeknd-song-not-eligible-for-grammy-heres-how-it-could-have-been-
though/?sh=180db4102321 (accessed: 20.01.2024)
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streaming service mandatorily includes, apart from the phonogram with 
or without text, the graphical cover and sometimes auxiliary copyrighted 
works that, together with the phonogram, make up an integral artistic form. 

The paper presented is focused on multidisciplinary phenomenologi-
cal analysis of human voice as exemplified by singing voice to propose, based 
on analytical findings, adequate and viable approaches to legal protection of 
this intangible personal good. Achieving this purpose will require to address a 
number of particular research objectives. The authors will need to analyze how 
vocaloid-like artificial neural networks and similar tools for cloning individual 
voice prints make the legal regulation of this problem highly relevant. There is a 
need to explore research publications that conclude on the open nature of voice 
parameters and argue that voice absorbs new characteristics resulting from the 
studies of articulatory and artistic expressive vocalization practices. There is a 
need to consider the view the basic list of voice parameters does not qualify this 
phenomenon clearly enough and therefore cannot provide a reliable basis for 
the underlying legal provision. Finally, authors will need to posit a hypothesis 
of vocal identity as a replacement for the legal concept of voice covering a wider 
parametric range of individual vocal expression, as well as propose a methodol-
ogy for its legal and technological protection.

1. Findings

1.1. Legally Meaningful Knowledge of Human Voice  
as a Phenomenon

In 2006, Yamaha Corporation has marketed a novel technology under 
the name of vocaloid based on its proprietary method of algorithmic syn-
thesis of artistic voices. Under this technology popularized by cartoon art-
ist Hatsune Miku’s concert shows, a target artist’s voice print is digitized 
by the neural network across a number of preset parameters including the 
individual voice timbre, physiological peculiarities of vowel and consonant 
articulation, characteristic breathing and vocalization, as well as other vo-
cal parameters associated with characteristic pronunciation, rhythmic and 
dynamic syllabic intonation of musical and speech phrases depending on 
emotional coloring and meaning of musical messages that are subsumed 
into the artist’s recognizable individuality. 

To the phenomenon of the Japanese hologram Hatsune Miku is ad-
dressed by a number of studies with the following interest for theme under 
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discussion [Drenten J., Brooks G., 2020: 1319–1323]; [March L., 2023: 
894–910]; [Watt D., Harrison P., Cabot-King L., 2020: 172–180].

A. Jones and R. Bennett in their book Digital Evolution of Live Music 
explain the progress of voice synthesis technologies as a challenging trend 
of participatory culture behind the strife of anthropomorphic musicians to 
bring digital technologies to performance practices. 

Apart from a popular J-pop performer, the book refers to Tupac Shakur’s 
super-realistic hologram with the synthesized voice timbre recreated in 2012 
by digital technologies at the Coachella Festival especially for the musi-
cian’s fans. The authors consider Tupac Shakur’s digital “resurrection” by 
voice synthesis technologies from existential standpoint of “life after death 
while noting the technological promise of replicating the “Cher effect” in 
the algorithmic vocal synthesis and processing. The researchers find that 
musical artists willingly promote the introduction of digital technologies 
into performative practices, with fading boundaries between live and virtual 
performance to result in new legal and ethical implications [Jones A., Ben-
nett R. et al., 2015: 14, 55–70].

In her book Listening, Timbre and Vocality in African American Music, 
Nina Eidsheim, following a subjectivist approach to perception of sound, 
argues that anyone listening to vocal performance acts as a listener and a 
vocalist at the same time [Eidsheim N.S., 2019: 186]. In support of the ar-
gument, she invokes the pedagogical practice of regular listening to refer-
ence records to develop a vocal style imitating the singer of choice, such 
as Billy Holliday’s timbre, and observes, contrary to the generally ac-
knowledged view of Deepfake as highly developed technology [Cheng H., 
Guo Y., Wang T. et al., 2023: 1–22], that under otherwise equal acoustic 
parameters a human agent’s imitation of someone’s vocal style will be al-
ways recognizable and different from a neural network’s (vocaloid’s) imita-
tion due to complexities of harmonic and emotional nature of vocalization. 

As a psychophysiological communicative function of human body, 
voice has been studied since antiquity in the context of biology, physiology 
and semiotics. Voice can be formally described as human ability to use the 
vocal tract for producing sound in conversation and singing [Watt D., Har-
rison P., Cabot-King L., 2020: 137-170]. In his monograph Voice Develop-
ment. Vocal control and Training, V.V. Emelyanov, author of the phonope-
dic voice development methodology, identifies two types of voice: speaking 
voice and singing voice, and argues that singing voice will evolve in vocal 
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training from general forms of movement, singing patterns, intervals and 
simple vocalization sequences [Emelyanov V.V., 2023: 21]. It suggests that 
a neural network can perceive a reference timbre precisely in process of 
analyzing specific vocal and intonating patterns decomposed to identify the 
characteristics important for cloning the artist’s original timbre. 

In calling voiceology the discipline integrating multidisciplinary ideas of 
human voice, L.B. Rudin has identified a number of its conceptual branch-
es such as anatomic functional arrangement of vocal apparatus; physiology 
and acoustic principles of phonation; notion of voice as a means of com-
munication; voice genetics; notions of singing and speaking voice; classi-
fication of voices including children’s; voice hygiene for vocal profession-
als; substance and basics of vocal methodology, rhetoric, scenic speech, 
oral speech technology; concept of vocal talent; basics of creative process 
psychology, etc. [Rudin L.B., 2009: 5–8]. The findings of Rudin’s theory 
agree with those of other studies of human voice in identifying its main 
parameters such as pitch, timbre and tone. Voices pitch, timbre and tone 
were explored by a number of specialists and drew a parallel between vo-
cal expression categories and generalized expression of musical language 
[Kolonei V., 2017: 18–31]; [Stulova G.P., 2014: 90–104]; [Toropova A.V., 
2017; 394–405]; [Umetalieva-Bayalieva  Ch. T., 2015: 204–207]. Some-
times they compare metaphorically singing voice with a musical instrument

It is noteworthy that, despite an expanded list of individualizing at-
tributes of voice found in some thematic studies [Efthymiou et al., 2024: 
117–134], most authors have accepted the said three main characteristics.

Facial expressions and voice are always among the parameters that neu-
ral networks assess to recognize human emotions. Thus, I. Makarevich 
in the article Prospects of technologies for recognition of human emotions by 
facial expressions and voice [Makarevich I.V., 2022] notes, in analyzing a 
number of technological solutions for recognition of emotions from voice 
including libraries (Open SMILE, Delta) and applications (Emotion AI, 
Beyond Verbal, Cogito, Sense NEMESYSKO), that software will recog-
nize emotions from voice across a wider set of criteria than the three main 
characteristics.

In an experiment to assess personal character traits from voice record-
ings through blind listening to a fairy tale recited by different people, several 
specialists [Khrisofanova L.A., Diveeva A.S., 2017: 157–164] have proved 
the potential for aurally determining psychological characteristics like ex-
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troversion/introversion; attachment/detachment; control/ naturalness; 
emotionality/impartiality; playfullness/pragmatism. The experiment re-
veals that human voice has a characteristically wide and open-ended range 
of attributes.

1.2. Hypothesis of Legal Protection of Vocal Identity 

The above necessitates an evidence-based argument that a wider and 
more comprehensive concept of vocal identity embracing audio or vocal 
attributes is preferable to that of voice when discussing protection of voice 
as a personal good including for creative artistic use. 

The evidence that this approach is viable can be found in legal practice 
and mass media that periodically report disputes on cloning the sound pat-
terns of artists working in genres that cannot be fully qualified as vocal since 
they do not rely on unique vocal talent, ability to sing music notes, and 
mastery of what is considered to be the basic characteristics of voice (pitch, 
timbre and tone).

One such dispute involved Jay-Z and Roc Nation, an agency producer, 
that in 2020 demanded to delete deepfake video clips featuring the rap artist 
Jay-Z performing Billy Joel’s song We Didn’t Start the Fire and Hamlet’s 
monologue To Be or Not To Be from William Shakespeare’s eponymous 
play. The agency explained its protest in terms of illegal “vocal imperson-
ation” of the artist they protected. 

Rap and hip-hop artists can hardly be called singers in the classical sense 
meaning those who fully master singing skills and voice. They recite rather 
than sing, that is, rhythmically read verses, each in his unique manner of 
cadenced articulation. Vocal identity of these artists may be manifested and 
described in terms of other attributes auxiliary to the basic characteristics 
of singing voice that we will explore below. The same is true for other in-
dividuals such as politicians, movie stars and other celebrities who are not 
singers but whose vocal identity is exposed to cloning7. 

In 2024, a 15-second original voice recording would suffice for Open 
AI’s simulator to perform voice impersonation (also referred to as voice 

7 See for details: AI voice clones mimic politicians and celebrities, reshaping 
reality // The Washington Post. 15.10. 2023. Available at: https://www.washing-
tonpost.com/technology/2023/10/13/ai-voice-cloning-deepfakes/ (accessed: 
10.01.2024)



35

R.A. Budnik, E.G. Evpak. Human Voice: Legal Protection Challenges

copying, cloning and synthesizing) 8. Violations of individual rights by 
voice cloning are increasingly described as “vocal impersonation”.

 The contemporary Russian Free Encyclopedia Traditsiya defines the 
term “impersonation” (from French em- + Lat. persona + -tion) as “imita-
tion or theatrical cloning of a personality to pass for another person”. Imper-
sonation is understood as a situation of taking someone’s name or personali-
ty without permission with the purpose of harming, cheating, intimidating or 
threatening. Therefore, “vocal impersonation” amounts to copying/cloning 
the characteristics of speaking or singing voice to replicate it.

The substance of such phenomenon as “vocal impersonation” underly-
ing disputes on illegal manipulations of human voice is defined in terms of 
copying, replication and use of synthesized voice in various forms and for 
various purposes. It is noteworthy that this synonymic chain matches the 
terminology of copyright provisions. Under Article 1270 of the Civil Code 
of Russia, the right to copy, replicate and use creative outcomes, once voice 
or more exact definition of this phenomenon is acknowledged as such, is 
owned exclusively by the author whose consent is required for these actions 
to be legitimate. 

It would be logical to draw a legal parallel between human voice or vocal 
identity as an unalienable and inseparable personal good, and the physical 
human appearance, the only difference being that, while the former is not 
governed by law, the latter is protected by Article 152.1 of the Civil Code. 
To proceed further, we well need to discuss legal constructs theoretically 
applicable for protecting voice and its cloning technologies.

1.3. Legal Constructs for Protecting Voice  
and its Cloning Technologies 

The first technological solution of voice synthesis — algorithmically 
driven vocal engine Yamaha Vocaloid — was an outcome of research per-
formed by a group of students at the Pompeu Fabra University in Barcelona 
and patented as invention9. Based on Vocaloid software core licensed from 

8 Open AI’s Voice Cloning AI model only needs a 15-second sample to work // 
The Verge. Artificial Intelligence. Tech. Open AI. 30.03.2024. Available at: https://
www.theverge.com/2024/3/29/24115701/openai-voice-generation-ai-model (ac-
cessed: 10.01.2024)

9 Yamaha Corporation’s Voice Synthesizing Method And Voice Synthesizing 
Apparatus. U.S. Patent No. 10,002,604.
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Yamaha, niche firms operating in audio and music markets created a variety 
of business applications. Other global technological giants in digital signal 
processing (DSP) of sound, speech and music also conducted research to 
obtain patents for similar successful solutions in this field. 

As for legal protection, patents for vocaloids were awarded at the turn 
of the century simultaneously to several leading technological companies 
such as Yamaha Corp.10, Texas Instruments Inc.11, Sony Corp.12, and a 
number of less important firms and private inventors of technological so-
lutions for computer-enabled synthesis of vocal musical performances. At 
the moment, the first wave patents are either expired or close to expiry. 
With explosive growth of technologies for computer-enabled and automat-
ic creation of singing voice and music, these solutions have ceased to be 
breakthrough innovations, only to become widespread, standard and af-
fordable — that is, commodified — products by 2024. The market abounds 
with alternatives that offer flexible terms of commercial use.

While still filing for patents to protectable solutions in this field, compa-
nies and individual inventors proceed to monetize vocaloids as copyrighted 
assets in the form of computer software under licensing agreements. To 
encourage legal fee-based use of vocaloids, patent holders are building up 
their functionalities and creating extensive plugin libraries for wider creative 
potential. Meanwhile, the problem of illegal use of “hacked” vocaloids, just 
like other applications, remains unresolved. Overall, it can be stated that 
creators and patent holders of vocaloids and related products increasingly 
prefer to protect and monetize them as computer software, that is, through 
copyright rather than patent law.

Progress of vocaloid-like neural networks has brought to the fore the 
legal problem of legitimate use of someone’s voice or vocal identity for 
training neural network generators. The most revealing situations are those 
where voices of popular actors or other celebrities are used to attract atten-
tion to and bolster up the rating of intelligent content synthesizers. Mass 
media increasingly report the claims by vocal artists and other owners of 

10 Yamaha Corp. Singing voice synthesis apparatus and method. Japan Patent 
JP3265995B2. Status: Expired.

11 Texas Instruments Inc. Singing voice synthesis. U.S. Patent No. US6304846B1. 
Status: Expired.

12 Sony Corp. Singing voice synthesizing method, singing voice synthesizing de-
vice, program, recording medium, and robot. European Patent Office EP1605436A1. 
Status: Expired.
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recognizable voices against third parties alleging illegal vocal imperson-
ation of creative works they produce, unauthorized use of voice or vocal 
articulation features.

A fresh example of such disputes is the actress Scarlett Johansson’s claim 
against Sam Altman, OpenAI CEO, for allegedly unauthorized integration 
of her voice into AI-enabled software ChatGPT4.0. In his turn, Altman de-
nied that the voice was that of Johansson claiming to have invited a different 
actress, whose name was not to be disclosed under the contractual terms, 
after Johansson had refused to grant her voice to ChatGPT4.0 [Elias, 2024]. 
Meanwhile, beyond celebrities and politicians, the voice cloning technol-
ogy is increasingly used to fraudulently appropriate ordinary people’s voice 
to delude interlocutors and compel them to a certain course of action. 

In Russia the problem of protecting voice as intangible and unalienable 
personal good, has reached the level of legislative initiatives that in most 
cases assume the introduction of legal protection along the lines of what is 
afforded to human image under Article 151.1 of the Civil Code. However, it 
is worth noting that wider provisions of Article 150 can be used to address 
the problem since among intangible goods defined in part 1, Article 150, 
a person’s voice or vocal identity can be rightly regarded as “unalienable 
and otherwise non-transferrable intangible good owned by the person by 
virtue of birth or by law”. As such, it will be covered by “protection under 
the effective provisions of the Civil Code and other laws in cases and under 
procedure defined therein” pursuant to part 2 of this Article.

Efforts towards protecting voice or vocal identity as unalienable intan-
gible good appears to be timely response of the legislator to the emerging 
problem. The chosen legal drafting methodology to regulate such relation-
ships with like means looks quite logical. Obviously, claims against unau-
thorized use of voice will be regulated by courts. To provide and assess the 
evidence in legal proceedings, the parties will need to define what is voice in 
terms of specific parameters, features and characteristics in order to estab-
lish the fact of cloning or borrowing through examination and comparison 
of voice and vocal articulation samples. 

1.4. Parametrization of Human Vocal Identity

Strength, pitch and timbre are associated with the main parameters of 
voice. Vocal strength is understood as the dynamic range and vocal sustain-
ability that follow from natural abilities such as physical endurance, respira-
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tory system operation and elasticity of vocal chords. While not widely used 
in professional vocal pedagogy, the term “vocal strength” is quite current in 
routine descriptions to provide more particular characteristics of “dynamic 
range” of voice. The latter can be variable depending on vocalization type 
(purpose and emotional coloring of human verbal communication or objec-
tives and emotional nature of vocal intonation in singing). Mastering rheto-
ric and vocal performance techniques assumes control of dynamic range by 
changing vocalization loudness (high-moderate-low) and intensity. 

As another important characteristic of voice, “pitch” means the main 
tonality of speech and ability to change it in process of speaking and sing-
ing. Pitch can vary depending on natural vocal abilities, develop in process 
of regular vocal exercising and alter over a lifetime as being physiologically 
conditioned, among other things, by hormone and age-specific changes. A 
distinction is made between speaking and singing pitch. Speaking pitch will 
normally cover one octave and, depending on intonation patterns, purpose-
specific type of sentences and emotional charge, can include 3-4 notes. 
In contrast, singing pitch is determined, along with psychophysiological 
parameters, by the timbre characterized by unique frequency parameters 
of the singer’s individual sound for each specific note of different ranges. 
Quantitative characteristics of singing pitch are individual, with vocalists 
able to cover between 1.5 to 3 octaves to include, depending on the timbre, 
the notes of low, medium and high range. 

Finally, “timbre” of voice means its inimitable individual frequency pro-
file defined by the comprehensive structure of vocal tract comprising cavi-
ties and sound barriers in vocal apparatus that affect the overtones formed 
in inferior (trachea, bronchia) and superior (oral, nasal cavities and front 
zones) resonators. While vocal exercises and techniques can help to con-
trol superior resonators (oral and nasal cavities), trachea and bronchia are 
subordinated to higher nervous functions. Perfecting speaking and vocal 
techniques will make speech more expressive and convincing. Apart from 
the main parameters of voice, researchers also single out auxiliary emo-
tional and functional attributes such as “airiness”, “fluidity”, “tonality”, 
“sonority” etc. In our view, the said parameters are quite measurable and, 
taken together, allow to compare effectively different voices to establish or 
deny their identity.

In vocal art where voice is a creative musical instrument, there is a need 
for clear and non-ambiguous understanding of the subject of regulation. 
For complex phenomenon such as singing voice, the task to identify a legal-
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ly meaningful subject becomes considerably more complicated due to the 
following peculiarities. With singing voices divided into male and female 
in terms of range, these two distinctions alone will produce, according to 
Ivanov and Nikiforov [Ivanov A.P., Nikiforov V., 2006], six varieties further 
breaking down into more than twenty main types that can ramify without 
limit. Providing a parametric description of all singing voices for the judge 
to compare not abstract options of experts rushing to establish the case for 
either plaintiff or defendant but numeric values in search for the evidence 
of voice cloning is obviously a challenge. 

While parametrization of singing voices for the purpose of comparison 
in the event of cloning claims appears challenging but feasible, the real 
problem is digitization of the vocal signature of those performers whose 
form of creative expression relies on vocal articulation techniques rather 
than vocal range and frequency — that is, where artistic expressivity is 
achieved not by conventional singing but peculiarities of pronunciation, 
speaking, recitation, original vowel combination or, conversely, phoneme 
division in the song’s lyrics. Such vocal techniques dating back to early high 
gain microphones13, are now a major feature of musical art since they do 
not only underpin a number of popular genres such as rap and hip-hop but 
also fragmentarily permeate practically all musical and vocal styles. 

Importantly, phonetics will identify vocalization properties as articula-
tory acoustic features not to be ignored in assessing someone’s vocal in-
dividuality. Accounting for these features in combination with basic pa-
rameters of sound production will allow to more precisely characterize and 
distinguish the vocal identity of ordinary person or artist than voice would. 
Without going into details of these features, it has a sense to characterize 
some of them to catch an idea of their essence and relevance for this study. 

Acoustic features of human articulation can subsume a specific way of 
pronouncing noise consonants (also called obstruents) produced by ob-
structed airflow causing higher air pressure in the vocal tract. In phonetics 
and phonology, articulation is divided into two main classes of noise and 
sonorant consonants. 

Human persons also differ in the way they pronounce sonorants — 
sounds produced without causing turbulence in the vocal tract. These in-

13 Gioia T. How Bing Crosby Made Silicon Valley Possible. The Honest Bro-
ker. 21.12.2023. Available at: https://www.honest-broker.com/p/how-bing-cros-
by-made-silicon-valley (accessed: 16.04.2024)
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clude approximants, nasal consonants, single stress and trill consonants. 
There is a great deal of nuanced articulation of approximants or spirant 
sonorants with their specific way of production. 

Nasal consonants produced by depressed soft palate with airflow passing 
through the nose are also widely specific. Practically each individual has 
his own way of articulating single stress consonants or flaps produced by a 
single flip of articulatory organ. 

Society exhibits widely variable articulation of trill consonants (vibrants) 
produced by articulatory organ’s vibration in the articulation zone. For ex-
ample, the Spanish language sound transcribed by the digraph rr means a 
trill alveolar consonant, with the International Phonetic Alphabet featuring 
a variety of trill consonants such as alveolar trill, bilabial trill, uvular trill 
and epiglottal trill. Vibration patterns of trill consonants vary within a very 
broad range and amplitude as capable of comprising two to six periods with 
different fading dynamics. 

1.5. Methodology for Protecting Vocal Identity 

It is the combination of these and other more specific features of acous-
tic articulation that underpins creative work in vocal, musical and audiovi-
sual genres. Thus, “voice” may be a wrong concept to use for protecting the 
interests of its owner by legal means since it does not reflect the full scope of 
the problem and, therefore, will not provide a basis for efficient mechanism 
to regulate the relevant relationships. A legal provision relying on irrelevant 
concept will not work. For this reason, the category defined above as the 
artist’s vocal identity appears more appropriate for vocal identification and 
effective resolution of voice cloning and unauthorized borrowing claims.

Vocal identity of an artist can be defined as a sum of performative vocal 
features including a combination of singing voice parameters and characteristic 
articulatory features of vocalization that make up the artist’s creative technique.

It follows from this definition that singing and phonetic features could 
be interactive, mutually determining and intermixing to produce an origi-
nal artistic technique. Another corollary is the extreme difficulty to identify 
and separately analyze the attributes relating to singing on the one hand and 
articulation on the other. Moreover, analytical approach appears counter-
productive in this case. It is a combination of interdependent characteristics 
that makes up the unique artistic technique to be meaningfully registered in 
the form of the established industry standard — so-called audio signature 
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or frequency-time spectrogram obtained by the well-known Fourier trans-
form method and reflecting all vocal patterns [Amiot E., 2016]. For com-
prehensive vocal portrait of an artist, several such patterns will be needed.

 In a claim against unauthorized appropriation of what can be called 
in the law as “voice” or, as proposed in this paper, “vocal identity”, these 
patterns can be used to establish the identity and the fact of borrowing (im-
personation or cloning of this unalienable personal good). 

As regards the technology to establish or dismiss the vocal identity claim, 
this task could be best performed by AI neural network. Trained on origi-
nal vocal signatures of artists, such neural network can take into account 
the whole set of interdependent pitch frequency and articulatory features 
of artistic performance techniques and reliably establish the degree of test 
sample identity.

Conclusion

Current progress of AI technologies and generative neural networks for 
cloning and synthesis of human voice and automatic production of creative 
outputs in musical, vocal and sound arts have prioritized the protection of 
human voice and singing voice. In this regard, vocaloid and vocaloid-like 
tools have become especially relevant as opening up new creative opportu-
nities based on performance methods that did not exist before and trans-
forming the traditional forms of musical and vocal culture.

While singing voice is normally characterized by a combination of ba-
sic parameters, vocal musical genres do not rely on singing voice alone. In 
particular, relatively recent styles such as rap and hip-hop as well as other 
recitative arts that have won a large share of the music market are influenc-
ing classical musical genres. These performance approaches are based on 
peculiarities of phonetic articulation, pronunciation and rhythmical beat-
driven recitation rather than vocal art described in terms of basic param-
eters of singing voices.

 Because of this discourse, it does not appear adequate to use voice as 
a category for drafting legal provisions. The authors propose to use instead 
vocal identity as allowing to embrace more parameters of human vocal in-
dividuality for more efficient protection.

The study contains a methodology for resolution of disputes on clon-
ing someone’s vocal identity (frequently defined as vocal impersonation) 
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by using specifically trained generative neural networks that can take into 
account a combination of multiple interdependent parameters of human 
vocal identity.

Authors hope theirs proposals supported by multidisciplinary analytical 
findings related to the phenomenon of human voice will produce purpose 
for addressing the problem of legal protection of this personal good in the 
context of explosive progress of generative neural networks for musical and 
audiovisual products. 
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