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ABSTRACT

This paper investigates the innovative synthesis of procedurally generated visual and auditory content through the
use of Artificial Intelligence (AI) Tools, specifically focusing on Generative Pre-Trained Transformer (GPT)
networks. This research explores the process of procedurally generating an audiovisual representations of semantic
context by generating images, artificially providing motion and generating corresponding multilayered sound.
The process enables the generation of stopped-motion audiovisual representations of concepts.

This approach not only highlights the capacity for Generative Al to produce cohesive and semantically rich
audiovisual media but also delves into the interconnections between visual art, music, sonification, and
computational creativity. By examining the synergy between generated imagery and corresponding soundscapes,
this research paper aims to uncover new insights into the aesthetic and technical implications of the use of Al
in art.

This research embodies a direct application of Al technology across multiple disciplines creating intermodal
media. Research findings propose a novel framework for understanding and advancing the use of Al in the creative
processes, suggesting potential pathways for future interdisciplinary research and artistic expression. Through this
work, this study contributes to the broader discourse on the role of Al in enhancing creative practices, offering
perspectives on how various modes of semantic representation can be interleaved using state-of-the-art technology.

1 Introduction In this evolving landscape, the role of the user is

The rapid advancement of contemporary transformer- shifting tpward that of an }ntermedlary —— someone
based neural networks continuously introduces new who mediates, curates, and integrates various types of

opportunities and research directions for both generated media [5]. As the range of Al-generated

academics and wide group of web users [1], [2]. tools and content expands, a crucial question

Increasingly sophisticated forms of generated content Zmerlges: dhow can pcrlocedural gctnerfatlllon process bg
— spanning textual, visual, and auditory domains — eveloped to produce meaningfully compose

are becoming prevalent within the digital space. aucitiovistgalll\Jv orks.?f Sugh a111 apl()jroacl(}:vhich coultd
Internet creators have begun utilizing transformer Systematically unily visual and auditory outputs
networks for generating diverse types of media, through automated yet semar}tlcally 1nterconnec'ted
including visual media [3], synthesized speech, 'generatlv'e methods, encouraging futher explor.at}on
musical media, trying to integrate these modalities into the interplay between computational creativity,

into an audiovisual experiences [4].
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multimodal representation,
mediation.

and human-guided

2 Existing Solutions

2.1 Audio Generation

The field of audio generation has seen rapid
advancements fuelled by machine learning
technologies [6], particularly in speech synthesis [7],
[8], [9]. Another significant area of progress is the
synthesis of musical content [10], [11], [12].
Moreover, a third prominent category comprises
models designed for the general generation of audio
content, such as sound effects [12], [13], [14], [15],
[16]. Open-source implementations of such models
have been introduced by industry leaders including
Meta [17]. One of the prominent providers of such
consumer-oriented audio generation technologies is
Eleven Labs [18], which offers sophisticated tools
widely used across creative and commercial contexts.

2.2 Image Generation

Visual content remains one of the most prominent
outputs within contemporary generative artificial
intelligence (GenAl). Early explorations, exemplified
by the experimental work of Google's DeepDream
laboratory [19], laid foundational groundwork for
subsequent advancements [20]. This trajectory
accelerated significantly with the introduction of
influential publicly accessible tools, such as Stable
Diffusion [21], [22], and artistically acclaimed
iterations of Midjourney models [23], [24] and
OpenAl Dall-E [25], [26].

2.3 Video Generation

A significant milestone in the evolution of generative
technologies has been the emergence of models
capable of synthesizing coherent sequences of related
image frames, thereby enabling the creation of
dynamic video content [27], [28]. Prominent
examples include platforms such as OpenAl's Sora
[29] and Runway's Gen-2 [30].

Despite these advancements, video content produced
by generative Al varies in quality and remains
predominantly limited to short-form outputs. This is
largely due to the high computational costs associated
with generating longer sequences, as well as the
technical challenges that models face in maintaining
semantic coherence and visual consistency over
extended durations [31].

2.4 Video with Audio Integration

Artists explore the possibilities of intertwining
different modalities [32], with generative models
increasingly capable of producing multimodal
narratives from simple textual prompts [33]. These
models can generate visual sequences accompanied
by voice-over narration or soundtracks.

Recent developments indicate a shift toward audio
generation frameworks which use a video as input.
For instance, Eleven Labs has developed a prototype
system implemented in Node.js, which leverages Al-
based image recognition to analyze selected frames (4
frames for every second) within a video [34]. Based
on this analysis, the system generates corresponding
audio proposals using sound effect (SFX) generation
models. Despite this advancement, the audio output
remains limited in scope: typically consisting of
a single-layered audio track. This constraint restricts
the potential for nuanced auditory design, particularly
in terms of spatiality and layering.

2.5 Procedural Audiovisual Generation

The solutions discussed so far enable the creation of
audiovisual works that are finite in duration and often
accompanied by a limited, static audio layer. This
research paper aims to explore a different process:
one in which a single source input is transformed into
both a visual content, taking the form of a looped,
dynamic video, referred to as “image-in-motion”, and
a generative audial layer. These two media streams
would coexist side by side, remain interdependent,
and maintain a semantic relationship, yet without
being constrained by a fixed duration.

3 Procedural Pipeline

3.1 Strategies

In developing procedural methods for generating
semantically linked visual and auditory media,
various strategies can be employed depending on the
intended level of interconnection between the two
modalities.

In a basic approach, a text input is used to guide
a transformer-based system that generates both visual
and audio layers. The initial text input can be
improved through additional processing to make the
results more coherent and relevant. The following
sections describe specific strategies used to enhance
and coordinate the generation of both visual and
audio elements.
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3.1.1  Visual Modality

*  Prompt Derivation: A dedicated visual
prompt is generated from the textual source
input, optimized for image generation
models.

e Video Synthesis from Reference Imagery:
A static reference image is created based on
the prompt, which is then animated to
produce a short video clip.

3.1.2  Auditory Modality

e Prompt Derivation: A separate text prompt
is crafted for the audio layer, derived from the
same source input, tailored to sound
generation models.

e Layered Sound Design: The audio
description is decomposed into multiple
sound elements or layers, enabling the
generation of distinct audio components that
together form a richer and more complex
soundscape.

e Parametric Playback: The multi-layered
soundscape is designed to be played in
arandomized and parameterized fashion,
introducing variation and dynamism during
playback.

3.1.3  Semantic Alignment Across Modalities

* Joint Prompting: A single text prompt is
created to guide both the visual and auditory
models simultaneously, ensuring initial
semantic consistency between the two
outputs.

*  Sequential Prompting: A visual prompt is
generated first, followed by an auditory
prompt derived from the visual output, or
vice versa, using image, or sound recognition.

¢ Correlated Prompting: Two separate, but
semantically related, text prompts are
generated — one for the visual model and one
for the auditory model. These prompts are
derived from the same source input but are
tailored to suit the specific needs of each
modality, maintaining  thematic  and
coherence across both outputs.

3.1.4  Output Variability

The strategies outlined above offer a structured
approach to aligning visual and auditory elements
within a procedural generation system. However, it is
important to recognize the inherent unpredictability
of transformer-based models. Each generation can
vary in terms of semantic coherence, with the quality

and consistency of the output heavily dependent on
the nature and clarity of the input prompts.
Maintaining semantic alignment between the
generated audio and visual components is essential to
ensure that both modalities contribute meaningfully
to a unified, coherent compound media.

4 Practical Implementation

4.1 Technologies Used

To construct a procedural pipeline capable of
generating semantically linked audio and visual
media, publicly available models running on local
user machines can be used. However, generating
high-quality outputs — especially videos — locally
requires substantial computational resources, often
limiting accessibility. As an alternative, cloud-based
commercial services provide hosted generative
solutions that offer superior performance and output
quality.

For content processing within transformer-based
models, commercially available solutions accessible
via consumer markets and robust developer-oriented
APIs were employed. Specifically, the prototype
utilized OpenAl's GPT-4o-mini for textual
processing, and DALL-E 3 for visual generation,
Runway Gen-2 (Gen4_turbo) for video synthesis, and
Eleven Labs text to sound effects model for audio
generation.

“%, Sound Design Chat Assistant — o x

Assistant:
Write the concept.

User:
Forest

Assistant:
Let's create a tranquil forest scene that captures the beauty of nature. We'll focus on

the gentle sounds and visuals that make you feel like you're in the woods, surrounded
by soft rustling leaves and birds chirping.

Processing

Reset Conversation
Generate Sound
| [

Viceo

‘ Generate Image

Figure 1. Python App GUI. (source: own research)

4.2 GUI Application

A prototype Python application was developed to
demonstrate the procedural pipeline for generating
semantically interconnected audio and visual layers.
The application communicates with a custom
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granular synthesizer, implemented as a VST plugin,
which runs independently within the Reaper digital
audio workstation (DAW).

To facilitate both prototyping and comprehensive
automated testing, a functional graphical user
interface (GUI) was developed, allowing interactive
experimentation through user input (as shown in Fig.
1). The system architecture employs a virtual
assistant functioning as a middleware. This assistant
interprets user messages, converting them into
structured instructions for generating the associated
audio and visual layers.

Source application code is accessible at Open Science
Framework [35].

4.3 Application Logic

The application operates based on the following
assumptions:

*  User-provided source text serves as the initial
input.

e The source text is processed into separate
prompts for audio and visual generation.

* These prompts are sent to the respective
transformer-based models for audio and
visual content generation.

* The resulting visual output is displayed,
while the audio output is played back through
the granular synthesizer.

The assistant module is controlled by acomplex
instruction prompt defined in the “instructions.yaml”
file. This instruction prompt specifies both the
content generation methods and formatting
guidelines (JSON format is used for model
responses). This structured communication enables
controlled model responses while preserving content
variability.

The assistant generates the following outputs:
*  Conversational message
e Visual text prompt
e Sound text prompt
e System action (for automatic generation)

Visual
Source

/—’ Text A
Chat GPT

User
Assistant

Y ChatReply—— \’

Audio Eleven Labs
Prompt SFX Model

Each prompt is tailored to the specific transformer
model involved.

Within the video generation process:

* An image is generated based on the text
prompt.

* The image is saved locally.

* The image is resized and uploaded to the
IMGUR server to generate an embeddable
link.

e Both the image link and the original text
prompt are submitted to the video generation
model.

The overall process is illustrated in Fig. 2. All
generated media are archived in a separate directory,
with dedicated tags and filenames derived from the
assistant's response JSON, enabling efficient
organization, identification, and retrieval.

4.4 Generative Sound Projection

To achieve the project’s requirement for dynamic
audio playback that maintains both continuity and
variability, a custom granular synthesizer was
developed as a VST plugin (as shown in Fig. 3). This
granular synthesizer continuously generates audio
content by randomly selecting and playing short
audio grains from a predefined collection of sound
files. It was specifically designed to temporally
extend relatively short audio samples (typically 10—
20 seconds long) generated by Eleven Labs.

The synthesizer, inspired by Anthony Brigante’s
open-source project [36], was adapted into a VST
plugin and enhanced to support multiple audio files.
It also features a dynamic “watch folder” function,
which automatically loads new audio files added to
the monitored directory. This integration ensures that
user-generated  prompts  dynamically  trigger
corresponding audiovisual outputs within the
procedural pipeline. Source code for the VST plugin
is accessible at Open Science Framework [37].

Static

DALLE3 R Gen-2 Vid
/_’ Prompt — ¥ Image —? M0 % 1éeo ﬂ‘

Video &
Sound

Raw Audio Granular Dynamic
— — — 7

Layers VST Synth Audio

Figure 2. Procedural Audiovisual Content Generation Pipeline. (source: own research)
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Figure 3. Custom Granular Synthesizer VST GUIL
(source: own research)

5 Results

Preliminary empirical testing has revealed potential
trends, opportunities, and challenges. The prototype
application successfully represents both realistic and
diverse abstract concepts, demonstrating coherent
audiovisual media.

5.1 Highlights

The use of an assistant capable of generating
semantically linked text prompts for both
visualization and sonification enabled a consistent
interpretive vision based on the given text input. For
example, in response to emotion-based prompts such
as anger, sorrow, or anticipation, the assistant
generated visual and auditory representations that
captured the essence of each emotion. For anger, the
system produced an image of a storm, accompanied
by sounds such as “distant thunder,” “howling wind,”
“scraping stones,” and “crack of lightning”.

5.2 Challenges

The proposed solution also encounters several
challenges. One critical limitation lies in the image-
to-video transformation process. The model often
struggles to animate complex scenes with multiple
objects accurately. For instance, attempts to generate
animated sequences involving penguins or dragons
resulted in a simplistic “zoom-in” effect rather than
realistic motion. In the case of a storm, animation was

limited to lightning flashes, lacking dynamic
elements such as wind gusts.

The audio layer, while functional, is not always
compelling from an auditory perspective—
particularly when generating ambient or noise-based
soundscapes, which tend to lack richness and
variation.

It is important to emphasize that the tested prototype
allows for decoupling of the individual generation
stages, thereby creating opportunities for user
intervention. Human verification and refinement can
undoubtedly enhance the overall quality and semantic
coherence of the generated media.

6 Conclusions

The proposed solution presents promising
opportunities, serving as a practical demonstration of
the procedural generation of interjoined audiovisual
content. At its current stage, this solution remains
a prototype undergoing initial testing and validation.
The underlying technology should be the subject of
extensive exploration and experimentation within
both academic research and creative practice.

6.1 Future Research

Future research directions could include optimizing
the coherence and dynamism of generative outputs,
refining the integration mechanisms between visual
and auditory modalities, and improving control
mechanisms for human interaction within the
procedural workflow. Additionally, investigating
user perception and reception of procedurally
generated media would provide valuable insights into
its potential applications across various fields,
including entertainment, immersive environments,
interactive installations, and therapeutic contexts.
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