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The advancement of Al sound generation technologies have a distinct impact on the shap-
ing of future tools for music and audio creation. Specifically, graphical user interfaces (GUIs)
can influence how these tools are percieved as they become more accessible. This study ad-
dresses the gap in understanding how different Al audio generation models and graphical user
interfaces (GUIs) influence user perceptions of audio quality and usability, particularly in the
context of music and audio creation tools. This study explores the intersection of artificial
intelligence (AI) audio generation and human-computer interaction (HCI), emphasizing the
influence of graphical user interfaces (GUIs) on user perception. Using a 3x2 within-subjects
factorial design, we investigated how different Al text-to-audio generators (AudioGen, CTAG,
and AudioLDM) and GUIs impact participants’ evaluations of audio accuracy, fidelity, and
artistic interpretation. Twenty-one music engineering students from the University of Miami
participated, completing an online survey featuring audio stimuli and GUI screenshots. Quan-
titative analyses revealed significant main effects for Al models on all metrics, with AudioGen
outperforming in accuracy and artistic interpretation, and CTAG leading in fidelity. Although
GUI differences did not yield statistically significant results, qualitative feedback indicated
that more advanced GUIs enhanced perceived audio quality and usability. This study under-
scores the importance of thoughtful interface design in Al tools, with implications for fostering
collaborative creativity. Future work should broaden participant diversity, refine GUI designs,
and explore multimodal stimuli for a deeper understanding of HCI in AT audio applications.

0 INTRODUCTION

The convergence of artificial intelligence (AI) and sound
generation has unlocked new opportunities for creativity
and interaction in various domains, including music pro-
duction, sound design, and immersive media. Al-driven
systems like AudioGen and AudioLDM are transforming
how sound is created, allowing users to generate complex
audio outputs from simple text prompts. As these technolo-
gies evolve, the role of human-computer interaction (HCI)
becomes increasingly significant. The interface through
which users engage with Al systems not only influences
their experience but may also shape their perceptions of
the AI’s creative output.

In this study, we focus on the relationship between Al
audio generation and user interface design, specifically ex-
amining how different graphical user interfaces (GUIs) im-
pact user evaluations of Al-generated audio. By integrating
both qualitative and quantitative methodologies, we assess
user ratings of audio accuracy, fidelity, and artistic interpre-
tation across three distinct Al audio models. Additionally,
this research aims to uncover the subtle yet powerful ways
in which interface design alters user engagement and per-
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ception, paving the way for more intuitive and impactful Al
sound generation tools. This work contributes to the grow-
ing dialogue on human-AlI collaboration, offering insights
into how interface design can enhance creative processes
and user satisfaction in Al-driven sound generation.

1 LITERATURE REVIEW

The integration of artificial intelligence (Al) into audio
generation represents a significant advancement in both
technology and its potential creative applications. This
literature review dives into the relationship between Al
sound generation systems and human-computer interaction
(HCI), emphasizing user experience, interface design, and
collaborative creativity [} 2.

1.1 Advances in Al Audio Generation

Recent studies have highlighted various approaches to
Al-driven audio generation including the development of
text-to-audio models that allows users to input text and get
an output of audio [3} 4l]. Kwon and Lee (2023) propose
a user-centered design framework for Al audio generation
systems, emphasizing the need to enhance user experience
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through intuitive interfaces [5]. Their model addresses the
challenges users face when interacting with Al tools, pro-
viding insights into how the design of an interface can in-
fluence creative expression.

Cherep, Singh, and Shand (2024) present a novel ap-
proach to text-to-audio generation through synthesizer pro-
gramming [6]. Their work leverages advanced Al models
to generate sound, that push the boundaries of traditional
music production. This paper specifically discusses creat-
ing a sound designing synthesizer to be used by novices
and professionals. Similarly, Ghosal et al. (2024) intro-
duce an instruction-guided latent diffusion model for text-
to-audio generation, emphasizing the importance of user
input in the creative process [7]. These methods not only
enhance the quality of Al-generated sound design but also
promote a more interactive and engaging user experience.

Ranjan, Tiwari, and Kumar (2022) conducted a system-
atic review of Al-based audio generation, highlighting the
evolution from basic algorithmic composition to sophisti-
cated generative models [8]]. They suggest that these ad-
vancements necessitate a better understanding of user in-
teraction, as effective Al tools must accommodate diverse
creative needs and preferences.

1.2 Human-Al Collaboration in Audio Creation

The notion of collaboration between humans and Al is
central to contemporary audio generation practices [9]. un-
derstanding user behavior in designing generative Al sys-
tems is also an important focus. Insights into user prefer-
ences can lead to more responsive and adaptable interfaces,
ultimately improving the quality of musical output [[10]

It has been posited technologies that enable exploration
of the collaborative relationship between sound and Al
can unlock new forms of creativity [[L1]. This work high-
lights how AI can serve not just as a tool but as a cre-
ative partner, reshaping the roles of human composers and
musicians. This partnership is further supported by exper-
imenters who examine how collaborative Al can enhance
the creative process through intelligent interfaces, allowing
users to experiment and innovate in ways that were previ-
ously unattainable [[12]. There are even models of music
composition computing based on Human-Computer Inter-
action [13,[14].

1.3 User Experience and Interface Design

The physiological and psychological effects of inter-
active musical interfaces have a positive correlation with
stress and anxiety reduction, demonstrating the potential
therapeutic benefits of music technology [15]. This re-
search suggests that thoughtful interface design can signif-
icantly enhance user well-being and overall experience.

Shah and Trivedi (2023) delve into dialogue-based inter-
actions in musical contexts, arguing that facilitating ongo-
ing communication between users and Al enhances musi-
cal interaction [[16]]. This aligns with findings that illustrate
how users can leverage Al to explore and expand their mu-
sical ideas [17]. Some studies go further to explain the role
of novice Al systems in audio creation, emphasizing the
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importance of user-friendly interfaces that cater to varying
levels of expertise [18]].

1.4 Perception of Al-Generated Sound

Understanding user perceptions of Al-generated audio is
essential for the ongoing development of these technolo-
gies. Some studies investigate how individuals perceive
music created by Al, revealing that familiarity with the
technology influences user acceptance and enjoyment. This
finding highlights the importance of educating users about
Al capabilities to enhance their interaction with audio gen-
eration tools [19]].

In conclusion, the development of Al audio technologies
is linked with human-computer interaction principles. As
Al systems become more sophisticated, developing mean-
ingful user interaction and understanding diverse cultural
contexts will be crucial for their success. Future research
should continue to explore these dynamics, ensuring that
Al audio generation becomes more collaborative and en-
riching than ever before.

1.5 Related Works

My paper is most similar to the user study developed
by Cherep, Singh, and Shand (2024). They develop a user
study in which the participants are asked to qualitatively
and quantitatively analyze audio. They develop a study
around playing audios and showing descriptions to partici-
pants and then having them rate accuracy, confidence, and
artistic interpretation. I will use a similar study design with
three metrics to but with an added visual element to test the
effect of user interfaces on the perception of Al generated
sounds [6]. Additionally, I will use the model created by
Newman, Morris, and Lee (2023) to develop a user inter-
face design to display to participants [20].

2 METHODS

In the methods section I will discuss all elements regard-
ing an experiment to test the effects of different user inter-
faces on the perception of different models of Al text-to-
audio generators.

2.1 Study Design

Our independent variables are types of text-audio-
generator with 3 levels (LAILION-CLAP, AudioGen, and
AUDIO-LDM) [6] and types of graphic user interface
(GUI) with 2 levels. Our dependent variables are user rat-
ings of accuracy, fidelity, and artistic interpretation of the
sound effect stimuli that emerge from the prompt ’sirens
and a humming engine approach and pass.” This is mostly
a qualitative study that will ask for rankings with one
quantitative question at the end of the survey. The study
will be an experimental procedure that takes place during
an online forum.

2.2 Participants

21 individuals participated in this study. They were all
music engineering students in the Frost School of Music at
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the University of Miami. We recruited participants through
an online forum that helped students find participants for
various studies. The average age of the participants was
23.

2.3 Stimuli (Materials)

Two different GUIs were designed to present Al-
generated audio files. The first GUI focused on simplicity,

Enter Text to Convert to Audio

Adjust Audio Parameters

Ambiance
Noise Level

Saturation

Low

EuBmt
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Fig. 1. This is an example of the GUI designed to have more
parameters which will be labeled as UI2

Consent &
Introduction

W
Audio & Ul
Audio & UI2

[ End of Survey }

-

Fig. 2. This is the survey flow which was part of the conditions
that participants undertook with randomization and counterbal-
anced conditions to mitigate order and fatigue effects.
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while the second incorporated advanced features such
as customizable audio parameters, volume, and version
history as seen in Fig |I} Both Uls presented the same
set of audio files generated from the text prompt “sirens
and a humming engine approach and pass” by the Al
model. In this experiment, we used 3 audio samples from
LAILION-CLAP, Audio Gen, and Audio-LDM. We pub-
lished a survey through the platform Qualtrics which had
a total of 36 questions, including demographic questions,
during questions, and post-questions. We asked them
to rate each audio file based on accuracy, fidelity, and
their individual artistic interpretation. Additionally, we
asked participants to rate these same metrics while being
provided a screenshot of the two GUIs for the models.
Accuracy was measured as percentage and the other two
ratings were based on a Likert scale.

2.4 Procedure

During an online forum for student survey projects in
the Frost School of Music at University of Miami, we dis-
tributed a Qualtrics link via zoom and asked participants to
sign the initial consent and participate in the survey. Stu-
dents had about 20 minutes to complete the survey on their
personal devices. The Survey began with a consent form
and then an explanation of the instructions. After the first
page, participants were asked a short set of demographic
questions such as age, race, gender, and academic level.
Then, the during questions began where participants lis-
tened to audio files and viewed screenshots of GUIs in
random order and answered questions based on each page:
This section was limited to six pages and contained a filler
task in the middle to reduce chances of fatigue as seen in
Fig 2] Finally, participants came to the post-questions and
then a thank you page after the survey was completed. This
study was a 3 x 2 within-subjects factorial design. Quanti-
tative data from the surveys were analyzed using statisti-
cal methods, including ANOVA, to determine if there were
significant differences in user experience ratings between
the two interfaces. Qualitative responses were coded for
thematic analysis, identifying common trends and insights
related to user preferences and experiences.

2.5 Apparatus

This survey was administered online but most students
took it on campus or near campus on their personal devices,
either a phone or computer. They were advised to find a
quiet place or bring headphones before the forum began,
knowing they will possibly take surveys relating to music
studies.

3 RESULTS

Analyzing the results from the study shows to what
extend how GUI design influences the perception of Al-
generated audio across three dependent variables: accu-
racy, fidelity, and artistic interpretation.
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Fig. 3. Estimated Marginal Means of Accuracy for different Al audio generation models (AudioGen, CTAG, and AudioLDM) under
two visual interface conditions (Visual 1 and Visual 2). The graph illustrates participants’ accuracy ratings with 95 percent confidence
intervals. The lines represent the interaction between the audio models and the visual interfaces, highlighting the varying effects of the
interfaces on perceived accuracy.
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Fig. 4. Estimated Marginal Means of Fidelity for different Al audio generation models (AudioGen, CTAG, and AudioLDM) under
two visual interface conditions (Visual 1 and Visual 2). The graph depicts participants’ fidelity ratings with 95 percent confidence
intervals. The interaction between audio models and visual interfaces shows consistent patterns across conditions, with CTAG receiving
the highest fidelity ratings overall.

Estimated Marginal Means of Artistic Interpretation
" Visual
-1
-_2

Estimated Marginal Means
=

AudioGen CTAG AUDIOLDM
Audio

Error bars: 95% Cl

Fig. 5. Estimated Marginal Means of Artistic Interpretation for different Al audio generation models (AudioGen, CTAG, and Audi-
oLDM) under two visual interface conditions (Visual 1 and Visual 2). The graph highlights participants’ artistic interpretation ratings
with 95 percent confidence intervals. The results show variation across models, with AudioGen receiving higher artistic interpretation
ratings, particularly under Visual 2, while CTAG shows the lowest ratings.
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3.1 Quantitative Results

Accuracy ratings of the audio files in relation to the
prompt “Sirens and a humming engine approach and pass”
were measured on a 7-point Likert Scale. A two-way
ANOVA revealed no significant interaction effect between
the Al text-to-audio generator and the UI design on ac-
curacy ratings with F-values (F(2,32) = 2.172, p = .130)
but did reveal a significant main effect of audio model
with F-values (F(2,32) = 21.243, p < .001). AudioGen
performed the best in terms of accuracy ratings. See Fig.
for the condition means plot.

Fidelity ratings, measured on a 7-point Likert scale,
showed a main effect for audio model (F(2,30) = 11.129,
p < .001), with CTAG receiving the highest fidelity ratings
across all audio generators. Additionally, AudioLDM pro-
duced the lowest fidelity ratings regardless of the UI used.
See Fig. [ for the condition means plot.

Artistic interpretation ratings, also based on a 7-point
Likert scale, demonstrated no significant interaction ef-
fects between the UI design and Al models with F-values
(F(2,22) = .623, p = .546). However, there was a main
effect for Al audio model, with AudioGen receiving the
highest artistic interpretation ratings overall (F(2,22) =
6.822, p < .005). See Fig. [5|for the condition means plot.

3.2 Follow Up Analysis

After finding a main effect of audio model, the experi-
menters continued to do a follow up analysis of contrasts
to correctly identify which models performed the best for
each factor. In accuracy, AudioGen performed the best with
a contrast estimate value of 2.272. In fidelity, CTAG per-
formed the best with a contrast estimate value of 1.311.
And lastly, in Artistic Interpretation, AudioGen performed
the best with a contrast estimate value of 1.483. On the
other end, AudioLDM performed the worst in accuracy and
fidelity and CTAG performed the worst in Artistic Inter-
pretation. These findings align with the data collected and
displayed in the line graphs in Figure 3, 4, and 5.

3.3 Comparative Analysis

This finding was quite similar to what Cherep et al. had
found in their user study with the same three models. Au-
dioGen had performed the best and AudioLDM had per-
formed the worst with CTAG being somewhere in the mid-
dle. This study differed in that the experimenters chose to
rate fidelity instead of confidence and all three metrics were
rated on 7 point Likert scales rather than accuracy being
rated as a percentage. While the results were quite similar,
the biggest difference was that CTAG was rated as statisti-
cally significantly higher than the other two models in the
category of fidelity, which was not a variable tested in the
paper by Cherep et al.

3.4 Qualitative Results

Qualitative analysis identified three key trends from an-
alyzing the comments from the participants.
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3.4.1 Perceived Intuitiveness of Ul

Participant 11 described UI2 as “intuitive and profes-
sional,” with many citing the advanced features and cus-
tomizable controls as enhancing their evaluation process.
In contrast, UIl was labeled as ”bland” by participant 2
and “’simplistic” by participant 17, with some users report-
ing difficulty in making detailed assessments even though
the audios presented with both GUIs were identical.

3.4.2 Influence of Visual Context

The presence of detailed a GUI influenced qualitative
comments with several participants noting that UI2 made
the audios ”sound more spatial” (participant 1) and “have
more dynamic range” (participant 6) to the audio files, even
when the audio itself was unchanged.

3.4.3 Preferences for Al Generators

AudioGen was frequently praised for its “realistic” out-
put, while AudioLDM was critiqued for sounding “me-
chanical” or “indistinct.” CTAG was preferred overall in
the fidelity category but had less qualitative feedback than
the other text-to-audio generators. Some participants ap-
preciated the study’s structure and some even wrote in
compliments in the final comments section. One partici-
pants reported that the audios were the same for both GUI
designs.

4 DISCUSSION

How human-computer interaction impacts the percep-
tion of Al generated sound tools is of central interest to the
development of modern technology that facilitates creativ-
ity and expression. While the study did not reveal and sta-
tistically signifcant differences between two GUISs, qualita-
tive responses revealed that small differences in the GUIs
changed participants’ perception of audio and can be fur-
ther studied with more distinct differences between GUISs.

4.1 Limitations

The study recruited 21 participants exclusively from the
Frost School of Music at the University of Miami, all of
whom were music engineering students. Additionally, The
study only used a single text prompt to generate audio sam-
ples. The experimenters focused on three Al audio gen-
eration models: AudioGen, CTAG, and AudioLDM. The
GUIs were very similar and only had 5 different elements
between them, with font, color, text size, and overall look
and feel being exactly the same. Participants completed the
survey on their personal devices in varied environments.
All of these limitations can be expanded upon with more
resources and further attention to detail.

4.2 Future Work

This study highlights several promising avenues for fu-
ture research into Al-generated audio and its interaction
with user interfaces. First, expanding the participant pool
to include individuals from diverse backgrounds and ex-
pertise levels could provide broader insights into how dif-
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ferent user groups perceive Al-generated audio. Including
non-expert users, hobbyists, and individuals from varied
cultural contexts would help generalize findings and un-
cover unique preferences or biases. Additionally, testing a
wider range of text prompts, genres, and scenarios, such
as sound effects, musical compositions, and environmental
audio, could offer a more comprehensive understanding of
how AI audio systems perform across diverse creative ap-
plications. Incorporating prompts with varying complexity
or abstractness could also shed light on how users interpret
and evaluate Al-generated outputs under different condi-
tions.

Another important direction involves further refining the
design of graphical user interfaces (GUIs) to explore how
distinct design elements influence user perception and en-
gagement. Future studies could introduce more dramatic
variations in interface aesthetics, functionality, and interac-
tivity to identify which design features have the most sig-
nificant impact on user experience. For example, includ-
ing dynamic visualizations, real-time audio manipulation
tools, or more personalized customization options could
enhance user interaction and creativity. Moreover, integrat-
ing multimodal stimuli, such as pairing audio with visual
or textual content, could uncover new dimensions in the
perception of Al-generated outputs.
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