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Abstract
How do we challenge the norms of AI voice technologies? What would be a non-normative approach in 

finding novel artistic possibilities of speech synthesis and text-to-speech with Deep Learning? This paper 

delves into SpeechBrain, OpenAI and CoquiTTS voice and speech models with the perspective of an 

experimental vocal practitioner. An exploratory Research-through-Design process guided an engagement with 

pre-trained speech synthesis models to reveal their musical affordances in an experimental vocal practice. We 

recorded this engagement with voice and speech Deep Learning technologies using auto-ethnography, a novel 

and recent methodology in Human-Computer Interaction. Our position in this paper actively subverts the 

normative function of these models, provoking nonsensical AI-mediation of human vocality. Emerging from a 

sense-making process of poetic AI nonsense, we uncover the generative potential of non-normative usage of 

normative speech recognition and synthesis models. We contribute with insights about the affordances of 

Research-through-Design to inform artistic processes in working with AI models; how AI-mediations reform 

understandings of human vocality; and artistic perspectives and practice as knowledge-creation mechanisms 

for working with technology.

Introduction
The human voice is capable of producing a vast range of complex sounds for the purposes of both 

communication and creative expression [1] [2] [3] [4]. It is simultaneously an instrument with a personal and 

intimate relation to the vocalist [5] [6]. The rapid development of AI toolkits for generating, synthesizing and 

cloning human voices has drawn much attention across both mainstream media [7] [8] [9] [10] and research 

communities [11] [12] [13] [14] [15] [16] [17] [18]. We contribute to this ongoing discussion by looking at 

what AI models do for our understanding of human vocality, not what they do to voice. We see this as a critical 

area of research, as the advancement of voice and speech cloning, synthesis and generation models continues to 

re-form our understandings of how human vocality is implicated by AI technologies [19]. We envisage that the 

creative and critical engagement with these technologies establishes novel relations and understandings of what 

a collaborative human and AI-vocality might mean (and become) [20] [21] [22]. Further, we speculate of this 

as affording new explorations of creative human vocality. This invites further rumination as to what novel 

cognitive and expressive understandings of human- and AI-vocality we uncover as a result of engaging with 

these tools in an artistic practice [23]. Accordingly, this paper takes the research question as a core point of 

departure: how does the engagement of AI tools for voice and speech in an auto-ethnographic voice practice 

contribute to novel understanding of human- and AI-vocality?  
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Taking this research question as a guide, we engage with exploratory Research-through-Design to uncover 

emergent affordances [24] when working with normative AI voice and speech models. Throughout this 

process, we probed the ways that such models may be forcibly glitched [25] [26] [27] when faced with input 

material that is contrary to how these models were trained: by using non-text based audio material as input for 

text-expectant models. This usage of non-text based audio is framed within an auto-ethnographic lens of the 

first author’s1 experimental vocal practice: how they understand and relate to their own voice data; and the 

subsequent re-formation of their relation to their own voice after it has been de- and re-constructed by speech 

recognition, synthesis and cloning models.

From this curious excavation of AI tools for voice and speech, we make a series of contributions. Foremost, we 

introduce a novel research position on AI voice. That is: critical and creative engagement with AI models in 

non-normative ways may assist in forming new understandings of human vocality. Second, we contribute with 

an example of non-normative engagement with normative ASR models. Third, we contribute with an example 

of auto-ethnographic engagement with a TTS model on a dataset of non-text based vocalisations. Fourth, we 

establish the importance of interdisciplinarity within musical AI research and demonstrate the generative 

potential of including perspectives and techniques from human-computer interaction, musical and artistic 

practices, sound studies, and social sciences. Finally, we contribute an example of an artistic practice that 

creates knowledge in AI vocality, by active engagement with technology through an artistic perspective and 

grounded within an artistic practice. 

The remainder of this paper is organised as follows. In the Background section, we provide a brief theoretical 

introduction to the methodologies that we utilised for our research in AI tools for voice and speech. In 

Methodology, we provide an overview of the steps that we have taken in our research process. The Research 

through Design with Speech AI section, chronicles the first author’s2 auto-ethnography and RtD explorations 

with Deep Learning technologies for voice and speech. These encompass more artistic exploration of research 

problems and the utilisation of self knowledge and understanding as contributing methods for knowledge 

production. In Research Findings, we present our findings emerging from the research logs recorded during 

the RtD. We address in the Discussion how the RtD engagement with AI tools for voice and speech in an auto-

ethnographic voice practice contribute novel understanding of human- and AI-vocality, establishing a series of 

research contributions within this domain.

Background
This section outlines the theoretical background of the research methodologies that we engage with in this 

paper and contextualises our usage of certain terms particular to vocal practice. We first introduce Research-

through-Design, which frames artistic research activities as a form of knowledge creation. This was the 

research “through-line” of the first author’s working process across the various AI models. We then discuss 

auto-ethnography, which utilises self knowledge [28] documentation techniques as forms of knowledge 

creation. Auto-ethnographic methods such as journalling and self-documentation have been critical to the first 
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author’s  artistic process. We then discuss our understanding of ‘experimental’ voice and vocality, which 

connects to the overall research question informing this study: engaging with AI tools for voice and speech in 

an experimental vocal practice.   

Research-through-Design3 is a term introduced by Christopher Frayling in a seminal position paper which 

sought to contextualise the particular nature of knowledge generation within arts and design [23]. Frayling 

asserts that artistic research practices constitute their own modes of knowledge generation, and should be 

considered as a part of a larger academic research context. Frayling critiques the historical dichotomy between 

research conducted under presumably “scientific” domains, and research conducted in presumably “non-

scientific” domains. In their text, Frayling frames “non-scientific” domains as those in connection to a 

particular craft or practice (such as art, design, etc). Three different forms of research are outlined and defined: 

research for art and design, research into art and design, research through art and design. 

Auto-ethnography is a qualitative research methodology that examines a researcher’s own subjective 

experience, which is analysed and critiqued in reference to wider social, cultural and historical contexts [29]

[30][31][32]. As a research methodology, it encompasses a range of reflective documentation techniques, 

including journalling, story-telling, the collection and documentation of mixed media forms (audio, video and 

photo) [33]. Auto-ethnography as a method has been utilised across a wide array of research domains, 

including human-computer interaction (HCI). The use of self-knowledge has informed the design and 

development of technological systems and artefacts that are in close connection to human bodies, or mediate 

experiences with technology [34] [35] [36]. 

Though a full overview of experimental voice practices is not feasible within the scope of this paper, we will 

briefly discuss what is meant by the ‘experimental’ voice. Our present understanding of what constitutes an 

“experimental” vocality is informed by singers’ engagement of and with extra-normal vocalisation techniques 

[37]. Here, we intentionally avoid using the term  ‘extended vocal techniques’. The classification of certain 

vocal techniques (such as whistling, vocal fry, gurgling) as an ‘extended’ technique for vocalisation is 

dependent on the musical and cultural context of the voice practice [38]. Like Noble [38], we think that the 

concept of an ‘extended’ vocal technique implies a normative vocal technique, which can be rooted in a 

normative-European vocal technique and aesthetic. We instead utilise the term “extra-normal” as coined by 

Edgerton in [39], which broadly catalogues the physiological potentials of human vocality, contributing to a 

rich domain of vocal physiology [40] [41] [42], acoustics [43] and vocality-as-selfhood  [44] [45] [46] [47]. 

Augmentations of voice via technology are further outlined in [48] [49] [50] [51].  As Eidsheim, Edgerton and 

others have established, the non-modularity and non-uniformity of human voice further establishes vocality as 

a “technology of selfhood” [44]. Eidsheim puts it succinctly in their thoughts on the self actualisation of voice: 

“The production and dissemination of a particular vocal timbre is an act with an impact similar to a speech 

act. The emission of a particular vocal timbre is a self-presentation...” [44] 
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Methodology
Our research methodology in this work consists of several steps in which we bring together Research-through-

Design and auto-ethnographic research. Figure 1 gives an overview of the steps and branches that Kelsey 

followed in the Research-through-Design. Phase 1 is an data creation and engagement process for building an 

extra-normal voice dataset, which is personalized to the voice of the first author. Phase two dives into two 

Deep Learning models for automatic speech recognition (ASR) to explore how ASR models would interpret an 

extra-normal audio input. Phase 3 is a reinterpretation of the original voice dataset to highlight the 

discrepancies  that are introduced by an AI pipeline with ASR and TTS. Our aim in the voice resynthesis in 

phase 3 is to visibilise the extra-normality in AI voice models. Phase 4 is the artistic interpretation of extra-

normality in AI voice. We created an audio sample dataset generated by AI resynthesis of extra-normal voice, 

to explore the musical materiality of extra-normal AI voice in live coding performances. The details of the 

Research-through-Design can be found in the next section.

 At each step of the Research-through-Design, we employed auto-ethnographic methods to document our 

engagement with the chosen AI voice technologies. Those engagements are collected into research logs, which 

we used later to find over-arching, interconnected, and entangled human-AI vocality. Thus, our findings are 

grouped accordingly: 

The section Research Findings gives the details on how we build the emerging concepts from the auto-

ethnographic research records. 

The Research through Design with Speech AI
In this section, we outline the research process which encompasses exploration with SpeechBrain’s [52] and 

OpenAI’s Whisper [53] models for automatic speech recognition; CoquiTTS’ XTTS_V24 model for text 

synthesis and cloning; and real-time musical engagement with the resultant cloned and synthesised audio using 

strudelREPL5. The intention—as established in our research question—is to probe the sonic affordances of 

non-normative usage of normative-ly trained model within an experimental vocal practice. An outline of these 

working phases is provided below, and will systematically be discussed.  

Data: Somatic Experience

Automatic Speech Recognition: From Sound to Text to Poem

Visibilising Attention Mechanisms

Signs of Scraped Data and Attack of the Emojis

Live coding as digital zaum
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Phase 1A-B: Data

In this first phase (1A-B in Figure 1), Kelsey worked with her own sound library and real-time vocalisations. 

The choice to use her own data was motivated by the first author’s concerns about intentionally and knowingly 

engaging with scraped data and the appropriation of others’ bodily labour [54] [55]. To give a brief overview of 

the content of the dataset, the sound library consists of a wide range of timbral and textural vocal techniques, 

from the first author’s own experimental voice practice. As an example, the recorded sounds include a wide 

range tongue, lip and palatal clicks; vocal multiphonics; vocal fry; burps; sounds produced with objects inside 

the mouth; clicking and tapping on the teeth; ingressive phonation [56][57] and phonemic sounds recorded 

across vocal registers and with varying vowel placements [58]. 

In this phase, the first author engaged with RtD activities pertaining to the curation of this dataset so that it 

reflected only word-less, textural and timbral vocal sounds: mainly cataloguing and mapping the scope of her 

vocal sounds. Methodologically, this was motivated by the understanding of these sounds as potentially 

disruptive to the normative speech recognition models, and intention to explore new phonemic combinations 

transcribed by the models’ mediation of the non-text sounds. The first author engaged in auto-ethnographic 

methods such as research diaries to note the somatic context of the recordings, providing an artistic framing of 

this context as the ‘wordless’ in her dataset.

Phase 2A-C: ASR Model explorations

In this second stage (2A-C in Figure 1), Kelsey worked with speech recognition models to transcribe her 

curated sound library. The methodological intention of using speech recognition and transcription was to 

Figure 1
Chronology of Kelsey’s working phases
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explore how these text-input models processed non-text input, with a larger aim of exploring the artistic 

affordances of any novel phonemic or syllabic output. The choice to use both SpeechBrain (an open-source 

model) and Whisper (also open-sourced, but with dataset ambiguity) was intentional. The first author was 

curious about the potential differences in transcriptions across Whisper and SpeechBrain, due primarily to the 

differing datasets these models have been trained on. SpeechBrain is pretrained on the LibriSpeech audio 

dataset [59], which is an English corpus. Kelsey comes from an English-speaking background, and was curious 

about whether her extra-normal vocalisations would trigger noticeable ‘differences in acoustic salience’ [60] in 

the output transcriptions. Whisper, in comparison, is pretrained on 680,000 hours of multilingual audio and 

correlating transcripts scraped from the internet6[61][62]. Methodologically, Kelsey was curious about whether 

the multilingual capabilities of Whisper would yield emergent and unexpected mappings between her 

phonemic palette and multilingual transcriptions. She engaged in research explorations with both models to 

probe the sonic affordances, convergence speeds and exploring how each model transcribed the sound library 

as well as live-input vocal gestures. Kelsey catalogued these in comic strip format. Throughout Kelsey’s auto-

ethnography, she noted a disruption of her own understanding of—and relation—to both her own human voice 

(as sonic material), to transcriptions of her voice (as visual material). Further, Kelsey’s auto-ethnographic 

engagement with these normative AI voice models using extra-normal vocal sounds prompted curiosity as to 

the scope of the phonemic palette her vocal sounds have, and how she might be able to investigate sensitive 

inclusion of phonemes from other language groups.

Phase 3: CoquiTTS Re-synthesis and Cloning

In phase 3 (see Figure 1), Kelsey separately parsed the SpeechBrain and Whisper transcriptions from phase 2. 

The output transcriptions from both were then collated into separate CSV files, and manually normalized. The 

normalized transcriptions were then used as prompt material for the CoquiTTS XTTS_V27 Voice Generation 

Model, and paired with her corresponding audio file from the original dataset. This yielded banks of re-

synthesised audio files from the normalized ASR transcriptions of Kelsey’s original dataset. In this phase, the 

RtD activities constituted comparative analysis between the original audio data and the cloned synthesis files, 

and experimenting with different text normalization approaches. Kelsey documented her improvisation practice 

with the original and cloned recordings in a series of live coding performances.  

Research Findings
In this section, we discuss the findings emerging from Kelsey’s RtD method. 

Data -  Somatic Experience

As addressed previously, Kelsey utilised her own data, motivated by her understanding of her sound library as 

a reduced catalogue of her vocal experiences, and as constituting more than just input for a model. As noted in 

a reflective journal entry: “The source material used within this collection of poetry is my private sound 
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seasonal depression. I had lost a lot of weight. Spending time in the recording studio, recording and 

documenting a small spectrum of what my voice does was a sort of holy communion with myself, and I clung to 

those hours in the studio like a life raft. You hear none of this when you listen through to my recordings. But I 

hear it…Listening back to my library, I hear and I feel everything that I was in April 2019.”  

Kelsey further ruminated on the contextual connections in the somatic understandings of her voice from this 

time period, and her curiosity about possible emergent qualities of the “wordless” in the voice. From the same 

journal entry: “…to me, at least—this [somatic history] was the wordless in my voice, in my data, in my 

communion with self”. Kelsey’s somatic reflections on her sound library as a dataset and her speculations on “a 

wordless” that is uncovered with the assistance of automatic speech recognition tools recalls D’Ignazio and 

Klein’s comments on "the process of converting life experiences into data always necessarily entails a 

reduction of that experience" [63]. Further, it re-affirms Kelsey’s intention to connect her bodily experience of 

singing with the data concerning that experience, and the intimacy of data as a reflector of self [64]. 

ASR - From Sound to Text to Poem

This next phase of the research process comprised sense-making of the SpeechBrain and Whisper models’ AI-

mediated transcriptions of the sounds. The scope of the transcription output was overwhelming and alien to 

Kelsey, and they felt an urgency to connect and contextualise the ASR transcriptions this text as both a by-

product and a continuation of the sound it was born from. She chronicles this urgency in a research diary:

The sheer volume of the text transcriptions led Kelsey to explore ways of re-framing the ASR output, to better 

connect the poetic AI nonsense with sound. Ultimately, this took the form of a poetry collection.

Figure 2
A screenshot from the first author’s research diary
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Here, we see an engagement with conventions of zaum: a 20th century Russian Cubo-Futurist experimental 

linguistic practice. [65] [66] [67] Created by Aleksei Kruchenykh, zaum was viewed as the “manifestation of a 

spontaneous non-codified language” [67]. Structurally, it is built with neologisms8 which have no clear 

meaning, and syntactically organised by sonic patterns and rhythm. As an experimental sonic practice, it was 

highly influential upon avant-garde movements and Surrealism [68] [69] [70]. Working with the transcriptions 

as poems, Kelsey was able to re-contextualise them as text scores. Here, her conceptualisation of the ASR 

poems as a AI-generated zaum helped to bring forth observations about the recurrence of mismatched vowel 

phonemes in the SpeechBrain ASR transcriptions. From the SpeechBrain research logs:

Figure 3
A screenshot from the first author’s research diary
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Kelsey later self-published the SpeechBrain ASR and Whisper ASR poems as an online accessible eBooks. A 

sample of the first volume of the SpeechBrain ASR Poems can be found in Embedded Frame 1 below:

Visit the web version of this article to view interactive content.

Visibilising Attention Mechanisms

Several of the poems, as seen in the above eBook, are curiously long.9 When within the confines of a CSV file, 

the sheer length of the poems is invisibilised. However, when presented in a form that more clearly visibilises 

the length of the output text transcription, this frames the temporal context of SpeechBrain’s attention 

mechanism in a far more accessible and immediately visible way. As Kelsey observed in her zaum of each of 

poems, the act of reciting these long poems aloud induces a combination of semantic satiation [71][72] and 

somatic estrangement [73]. Further, she noted that her zaum progressively divorced the words from the 

immediate sonic context of the respective raw audio files. The somatic estrangement triggered from this zaum 

afforded a ‘making strange’ of both the original audio and the resultant ASR transcriptions [74] [75]. In turn, 

this provoked Kelsey to more deeply consider how the collation of the poems visibilised the temporal context 

of the ASR attention mechanisms and to further visually communicate the experience of sonic estrangement 

through zaum. From this, we understand the compilation of the poems into a more ‘book-like’ form assisting in 

both visibilising the attention mechanism of the speech recognition models, but also re-introduced the 

experiential body through zaum-ing the poems.

Figure 4
A screenshot from the first author’s research diary

Embedded Frame 1
An eBook of Kelsey’s collation of the SpeechBrain ASR transcriptions into a volume of poetry. 

The embedded eBook contains volume 1.
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Multilingual Mediations

Within Kelsey’s engagement with the Whisper ASR model, she uncovered another surprising AI-mediation of 

her voice. In the Whisper transcriptions, she observed that there were seemingly random instances of her audio 

files transcribed into different languages, mainly Japanese, Korean and Chinese. Although the potential for this 

to happen was not altogether unexpected10, the way this multilingualism manifests across Kelsey’s sound 

library was curious. She noted in the research logs that the original sound files were transcribed into Korean in 

51 of the 1346 transcriptions, specifically in “monosyllabic” [p], [q] and [u] phonemes. Comparatively, 

Japanese transcriptions accounted for 46 of the 1346 transcriptions, occurring in “monosyllabic” [w], [y], [a], 

[e] and [i] phonemes. 

An example of a Korean transcription is seen in Figure 5 below, paired with its original audio file (see Audio 

Excerpt 1). Here, we illustrate the phonemic similarities between Kelsey’s original audio data and the 

phonemic events occurring within a reading of the transcribed audio, read in the language that Whisper 

identified from the original audio file. We understand this as a form of inverse zaum, in that Kelsey’s vocal 

gesture is functionally codified and interpreted by Whisper.     

In Figure 6, examples of several Japanese transcription are embedded from the research logs, paired with the 

original audio files. Here, we illustrate Whisper’s inversion of zaum. The phonemes uttered by Kelsey are 

directly codified by Whisper according to phonemic similarity with Japanese vowels. 

Figure 5
An excerpt from the first author’s research logs, depicting a Korean transcription. 

Please see line 946 in the CSV file, featuring ‘51-plosive consonants-190516_2043-glued-
004.wav’ and a Korean transcription.

0:000:00 / 0:03/ 0:03

Audio Excerpt 1
The corresponding audio file for Figure 5.

Filename: ‘51-plosive consonants-190516_2043-glued-004.wav’

0:000:00 / 0:04/ 0:04

Audio Excerpt 2
A reading of the Korean normalized transcription, as seen in line 946 in Figure 5
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Figure 6
An excerpt from Kelsey’s research logs, depicting multiple instances of Japanese 

transcription. 
Please see lines 1297, 1300 and 1201 in the CSV file, featuring ‘91-u_spoken_gain@8-

190430_1700-005-003.wav’; ‘91-u_spoken_gain@8-190430_1700-005-006.wav’; and ‘91-
u_spoken_gain@8-190430_1700-005-007.wav’ and their respective Japanese transcriptions.

0:000:00 / 0:00/ 0:00

Audio Excerpt 3
The corresponding audio file for line 1297 in Figure 6. 

Filename: 91-u_spoken_gain@8-190430_1700-005-003.wav’

0:000:00 / 0:00/ 0:00

Audio Excerpt 4
The corresponding audio file for line 1300 in Figure 6.

Filename: ‘91-u_spoken_gain@8-190430_1700-005-006.wav

0:000:00 / 0:00/ 0:00

Audio Excerpt 5
The corresponding audio file for line 1301 in Figure 6.

Filename: 91-u_spoken_gain@8-190430_1700-005-007.wav
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Signs of Scraped Data and Attack of the Emojis

Another surprising outcome of utilising Whisper was that Kelsey found clear signs of scraped data in some 

select transcriptions of the audio files- predominantly amongst the multilingual transcriptions. We highlight 

line 76 in Figure 7 which features a transcription in Korean reading “MBC  ”.11 She identified this as 

perhaps referring to the Munhwa Broadcasting Corporation, which is one of the leading South Korean 

television and radio broadcasters [76]. As previously noted, OpenAI does not disclose the exact audio sources 

of their dataset, but the connections made through Kelsey’s very basic initial web search lead us to assume that 

data has been scraped from a broadcast from MBC. 

We note in this same image in Figure 7, that some transcriptions also appeared as emojis (line 59-62) in the 

“nn” language code. Kelsey assumed this to be Norwegian Nynorsk, according to the ISO 639 language code 

protocol [77]. The appearance of emojis was completely shocking, and an explanation for why these appeared 

in “nn” transcriptions are still a mystery. Kelsey found that all transcriptions in “nn”  yielded predominantly 

emoji transcriptions, with some instances of numerical transcriptions. Although we are yet to draw any firm 

conclusions, we speculate that the sonic profile of Kelsey’s throat gargle must share similarities with a scraped 

audio clip in OpenAI’s training ‘‘nn” data subset. We note here, that this may indicate generative potential in 

non-normative usage of normative-ly trained models to forcibly “glitch” [78] [79]  models into revealing more 

contextual information regarding the origin of their scraped or ambiguous datasets.        

0:000:00 / 0:00/ 0:00

Audio Excerpt 6
A reading of the Japanese normalized transcription, as seen in lines 1297, 1300 and 1301 in 

Figure 6

Figure 7
An excerpt from the first author’s research logs, depicting multiple instances of emojis in the 

non-normalized transcription.
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Having discussed the first author’s engagement with SpeechBrain and Whisper, we now progress to our 

discussion of how the transcriptions emerging from the ASR phase were implemented within a text-to-speech 

synthesis phase using CoquiTTS’s voice generation model. We outline the first author Kelsey’s steps in 

utilising CoquiTTS’s model for synthesis of the ASR transcriptions, cloned in her own voice. 

After the transcriptions were generated using SpeechBrain and Whisper it became necessary to perform 

normalization of the transcriptions. This was due to the need to adapt the output text for subsequent re-

synthesis through the CoquiTTS XTTS_V212 model. The XTTS model is optimized for short-form cloning, 

using audio clips of approximately 6 seconds duration and has a limit of 400 text tokens that it can successfully 

parse. As can be seen in the eBook Embedded Frame 1, there are a number of transcribed audio clips that 

clearly generated well over this 400 token limit due SpeechBrain’s attention mechanism and the multilingual 

mappings triggered within Whisper.

Based on the models’ limitations, the normalization of the transcriptions was functionally oriented: 

encompassing the editing of excessive punctuation marks13 and Arabic numerals. There was also a limit to the 

tokens that the XTTS model could successfully synthesise, and so transcriptions exceeding a certain character 

amount had to be manually shortened to a maximum of 400 tokens. Kelsey shortened the transcriptions in a 

way that endeavored to retain a clear macro and micro structural organisation of the rhythms, phonemes and 

word structures that were evident in the transcribed audio files. This was informed by Kelsey’s zaum of every 

poem aloud to determine the instinctive rhythms that they produced during the process re-performing her 

transcribed sounds.  Here, the engagement with zaum assisted in determining the most appropriate places 

sonically and linguistically to constrain the input tokens.   

Phase 3 - Live coding as digital zaum

After the normalized transcriptions and the paired audio from Kelsey’s library were parsed through the XTTS 

model to yield a collection of synthesised and cloned audio files, she began the exploration of these files 

through a live coding musical practice. In this phase, she elected to work with strudelREPL14. strudel is 

JavaScript version of the live coding language tidalcycles15, and is a browser-based environment for live 

coding music [80][81] [82] [83] [84] [85] [86] [87] [88]. strudel was chosen as the environment for exploring 

the ‘original’ and synthesised sounds for practical reasons, primarily it’s ease-of-access as a platform. During 

this phase, Kelsey called her dataset and the cloned samples into the strudel editor to manipulate and transform 

them in real-time. This engagement took the form of a series of recorded improvisations using the original and 

TTS output. Kelsey recorded five improvisations, averaging 8-9 minutes per improvisation. In each 

improvisation, she worked with a maximum number of four samples: two original audio clips and their two 

correlating XTTS clones. In terms of the musical code, Kelsey would largely start with a “blank slate” and 

begin to build rhythmic patterns and include manipulations to the audio samples iteratively as the 

improvisations progressed. Working with strudel afforded the opportunity to efficiently work with and 

manipulate the original and cloned audio. Each improvisation session afforded the opportunity to explore the 
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sonic similarities and tensions between Kelsey’s original and cloned sounds. Similar to the engagement with 

zaum to ‘make strange’ her sound library from its AI-mediated transcriptions, engaging and manipulating her 

original and cloned audio through strudel enabled a form of digital zaum. 

Discussion
The rising attention concerning the cloning, synthesis and generation of voices with comparatively small 

amounts of original voice data has elicited much discourse about how we grapple with the role of human 

bodies implicated by AI technologies [89]. Attempting to “solve” this immensely complex issue would 

overlook the ripe opportunity we now find ourselves faced with: to re-form our understandings of what human- 

and AI- vocality might mean (and become). A critical and creative engagement with these tools affords 

understanding as to what this extra-normal AI vocality affords us, as we have demonstrated through our 

documented RtD process of Deep Learning AI voice technologies. This returns us to the earlier posed research 

question of how does the engagement of AI tools for voice and speech in an auto-ethnographic voice practice 

contribute to novel understanding of human- and AI-vocality?

When we contextualise auto-ethnographic research processes within our context of musical engagement with 

AI, we reach a point of collision with some perspectives from Research-through-Design. As Frayling tells us 

that "[t]he artist, by definition, is someone who works in an expressive idiom, rather than a cognitive one, and 

for whom the great project is an extension of personal development: autobiography rather than understanding" 

[23]. As we have demonstrated through our RtD engagement with AI models for ASR and TTS, this statement 

can no longer be assumed to be entirely true. In an age where the role of the artist is continually morphing and 

mutating to include and appropriate new technologies—especially AI— are we still truly and solely working 

within an expressive idiom? We argue and have demonstrated through this RtD with AI voice, that the 

expressive and cognitive idioms are interconnected—dependent—with one another. The inclusion of the body 

and bodily practices—such as singing—with novel technologies establishes that a musical AI RtD process is 

more than solely cognitive or expressive [90][91][92][93][94]. We have demonstrated that auto-ethnographic 

AI voice knowledge [33] is inherently cognitive and expressive in nature. Our research findings emerging from 

this engagement with AI voice technologies within an experimental voice practice reveal that “…the thinking 

is, so to speak, embodied in the artefact"[23]. We see this directly reflected as an outcome of our research 

question, that our engagement of AI tools for voice and speech in an auto-ethnographic voice practice 

contributes a novel understanding of human- and AI-vocality as both cognitively and expressively bound. 

Whilst objective examination and assessment of how TTS models transcribe non-text-based vocalisations was 

not an aim of this auto-ethnography, we can anecdotally surmise they do not perform “successfully” in the 

conventional sense at transcribing non-textual vocalisations. We use the term “successfully” with regard to the 

intended benchmark standards within which these models have been built: to accurately transcribe human 

speech. In our case, the “failure” of the SpeechBrain ASR model is unsurprising, as we are intentionally 

forcing a glitch in our non-normative usage of an inherently functionally intended model. Anecdotally, 
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Whisper performed significantly more “successfully”, which can be attributed to it’s multilingual capacities. 

As discussed above in our account of Kelsey’s engagement with SpeechBrain and Whisper, we noted this in 

instances of more monosyllabic or phonemic clips in her dataset in which the transcriptions revealed the 

multilingual capabilities of the XTTS model in surprising ways.     

From our RtD, we establish an understanding of non-normative engagement with normative AI voice 

technologies as affording extra-normal mediations of the creative, expressive human voice. Our perspective on 

this pertains largely to how exploratory RtD assists in subverting normative AI voice, and utilising the outputs 

as novel sonic materials. We therefore understand that non-normative artistic research processes engage 

normative AI models to both re-form artistic understandings of how human vocality is re-formed by AI 

mediations, and constitutes a knowledge-creation mechanisms when working with these technologies.

Conclusion
In this paper, we constrained our discussion of experimental voice practice to the highly specific context of 

20th and 21st century European traditions. We acknowledge this view as insular, and that contemporary and 

historical engagement with voice composition and performance is richly varied across geographies, timescales 

and is contextually informed by other cultural, social and technological developments. We note that there is 

important future work that may, and indeed should be done, in examining non-European-centrist experimental 

vocal practices.

In this paper we have presented an example of an auto-ethnographic study of Deep Learning models for speech 

recognition and synthesis. We have engaged with SpeechBrain, OpenAI and CoquiTTS voice and speech 

models within an experimental vocal practice in order to reveal their musical affordances as mediators of 

human vocality. We have demonstrated the generative potential of subverting normative models to provoke 

nonsensical AI-mediations of human voice, which has in turn been utilised as musical material within a series 

of live coding performances. We have contributed an example of Research-through-Design and auto-

ethnography as generative methodologies for knowledge creation in this domain. We have further illustrated 

through our case study that the creative and critical engagement with AI voice and speech technologies may 

afford further consideration as to re-framing AI models as an additional technique of extra-normal vocality. 

Ethics Statement
The paper has utilised open-sourced, pretrained AI models and the first author’s own personal dataset and auto-

ethnographic research logs. No human participants (other than the first author) were recruited for this study, 

and no sensitive data were collected. The main methodology is based on an self-observational auto-

ethnographic study, utilising video and audio materials and research diaries. This paper has the intention to 

contribute to musical AI research, and to support future research within this community. We predict the 

environmental impact of this work as minimal since the computation required to create this work was 
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Footnotes
1.  Kelsey Cotton ↩

2.  Kelsey Cotton ↩

3.  RtD hereafter ↩

4.  XTTS hereafter ↩

5.  strudel hereafter ↩

6.  We note, with criticism, that OpenAI does not disclose the exact sources of their dataset.  ↩

7.  XTTS hereafter ↩

8.  A term, word or phrase ↩

9.  Specifically,  ‘05-regular breathing_EE_mouth_gain @10  + windshield-190430_1415-01.wav’ (on page 

16);  ‘06-regular breathing_OO_mouth_gain @10  + windshield-190430_1418.wav’ (page 26) and ‘45-chest 

voice_eh-190516_2027-glued-001.wav’ (page 96). ↩

10.  As Whisper’s ASR model is a multilingual one. ↩

11.  Translated by X using Google Translate as: MBC News Kim ↩

12.  XTTS hereafter ↩

13.  Such as “?” and “,” ↩

14.  Referred to hereafter as strudel. ↩

15.  Referred to hereafter as tidal. ↩
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