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Text2Fart: Breaking Wind with Al — An Diffusion-
based Approach to Flatulence Synthesis

Abstract:

This paper presents Text2Fart, a sophisticated Al model that utilizes advanced natural language
processing and innovative sound synthesis techniques to generate highly realistic and amusing
flatulence sounds based on textual inputs. Our model is based on a comprehensive corpus of fart
sound assets that have been tagged with natural language descriptions, allowing for highly
effective and precise sound synthesis. We have also employed mathematical modelling techniques
to examine factors such as pitch, timbre, duration, resonance, and vibratory behavior, providing
deep insights into the underlying principles of flatulence acoustics. Our adutio diffusion model
incorporates these models into its training process, resulting in highly accurate and amusing fart
sound synthesis. Through quantitative and qualitative evaluation, we demonstrate the
effectiveness and novelty of Text2Fart in injecting fun and play into the ongoing discourse
surrounding Al technology. Our research provides a tongue-in-cheek perspective on the potential
of Al in the realm of humor and entertainment, highlighting the importance of a balanced diet of
humor in the ever-evolving field of artificial intelligence.

1. Introduction

The field of Al research has advanced at breakneck speed, with impressive developments in
natural language processing, computer vision, and sound synthesis. However, the conversation
around Al often adopts a dystopian tone, with fears of a Skynet-like Al takeover dominating
discussions.

This paper introduces Text2Fart, a cutting-edge Al model designed to generate a gaseous
symphony of flatulence sounds based on user-provided textual inputs, showcasing the lighter side
of Al and demonstrating that Al can be a source of humor and entertainment.

As Al-generated humor remains a largely untapped area, Text2Fart serves as a playful reminder of
the potential benefits and enjoyable experiences Al can provide. From inducing laughter to building
social connections, humor plays a crucial role in human society, and Al-generated humor could
contribute to the collective human experience in a positive way.

The historic moment when Al first gained the ability to simulate farts marks a milestone in the
intersection of technology and humor. This achievement not only demonstrates Al's capacity for
generating amusement, but also signifies the evolution of Al research and the broadening of its
horizons.
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2. Related Work

The field of Al-generated flatulence has gained significant attention in recent years, with several
noteworthy studies laying the foundation for our work. FartNet (Doo et al., 2020) proposed a
convolutional neural network capable of classifying fart sounds into distinct categories, while the
GastroGAN (Tootman & Gasper, 2021) demonstrated the use of generative adversarial networks
for synthesizing flatulence with varying degrees of wetness.

More recently, the Stink2Vec (Odorferous et al., 2022) study introduced a novel approach to
representing farts in a continuous vector space, paving the way for more advanced fart synthesis
techniques. Our work builds upon these pioneering studies, combining the strengths of both
natural language processing and sound synthesis to create a state-of-the-art flatulence generation
system.

3. Methodology

Text2Fart combines a large language model (LLM) with the innovative audio diffusion model to
generate a diverse range of fart sounds, from silent-but-deadly to thunderous eruptions. The model
architecture comprises the following components:

3.1. Natural Language Prompt Transformation via LLM

We employ an LLM to process and understand textual inputs, capturing user intent and desired
sound characteristics. This understanding is "let loose" as a set of parameters to guide the
subsequent sound synthesis process. From "whoopee cushion" to "intestinal trumpet,” the LLM
ensures user requests are met with gust-o.

The LLM's ability to capture and translate user intent into specific flatulence sound characteristics
highlights the flexibility and adaptability of natural language processing. By understanding the
intricacies of the human language and its connection to flatulence acoustics, the LLM allows for an
engaging and interactive user experience.

3.2. Audio Diffusion Model

The heart of Text2Fart lies in the innovative Audio Diffusion model, trained on a comprehensive
corpus of fart sound assets tagged with natural language descriptions. The model takes the LLM-
derived parameters and, like a master chef, cooks up a flavorful concoction of flatulence sounds
that are sure to leave users in stitches (or holding their noses).

Understanding the "math of flatulence" is vital to the accurate simulation of these sounds. By
analyzing the frequency, amplitude, and duration of real-world flatulence samples, we can create a
comprehensive mathematical model that captures the essence of each unique toot. This
knowledge, coupled with the power of the Audio Diffusion model, enables the generation of an
unprecedented variety of Al-generated flatulence sounds.
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4. Experimental Setup

We conducted several experiments to evaluate the performance of Text2Fart, including blind tests
where participants were asked to differentiate between real fart sounds and Al-generated ones.
We also organized an interactive experiment, where participants provided their input text and rated
the generated fart sounds based on satisfaction and how well the output matched their
expectations. To ensure a diverse testing audience, we recruited participants from various
backgrounds and age groups, reflecting the wide-ranging appeal of humorous Al applications.

5. Results and Evaluation

5.1 Quantitative Evaluation

Graph 1: Real vs. Al-generated Farts Detection Accuracy
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Description: This graph shows the average detection accuracy for both real farts and Al-generated
farts from the blind test, highlighting participants' difficulty in differentiating between the two types
of sounds.
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We measured the model's ability to generate diverse and distinct fart sounds by calculating the
Mean Opinion Score (MOS) for generated samples. Results suggest that Text2Fart has an

"explosive" range of fart sounds, leaving users both satisfied and slightly wary of Al's newfound
flatulent prowess.

To further substantiate our claims, we also analyzed the distribution of generated sounds across
various fart categories. Our findings demonstrate that Text2Fart is not only capable of producing a
balanced mix of high and low-frequency flatulence sounds but also of mimicking the subtle
nuances that characterize the vast array of human-produced farts.

5.2 Qualitative Evaluation

Graph 2: Amusement and Realism Ratings

Amusement and Realism Ratings
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Description: This graph displays the average amusement and realism ratings of the generated fart
sounds, emphasizing the high levels of satisfaction and realism achieved by Text2Fart.
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We conducted a user study where participants provided textual inputs to generate flatulence
sounds and rated the amusement factor and realism of the output. User feedback revealed that
Text2Fart is a "gas" — effectively translating user intent into a veritable cacophony of Al-generated
toots.

In addition to the amusement factor, our qualitative evaluation also explored the socio-political
impact of Al-generated humor. By incorporating humor into Al, we can challenge the prevalent
dystopian narrative and foster a more balanced and nuanced perspective on the technology.
Furthermore, the shared experience of humor has the potential to create a sense of community
and connectedness, fostering understanding and empathy in an increasingly polarized world.

6. Mathematical Analysis of Flatulence Acoustics

To provide a deeper understanding of the acoustics involved in the generation of fart sounds, we
conducted an extensive mathematical analysis of flatulence acoustics. By examining factors such
as pitch, timbre, duration, and resonance, we were able to gain insights into the underlying
principles governing the generation of realistic and amusing fart sounds. This analysis also
enabled us to fine-tune the Audio Diffusion model to optimize the synthesis of flatulence, ensuring
a high level of realism while maintaining the humorous nature of the generated sounds.

6.1. Pitch and Harmonics

The pitch of a fart sound is determined by the fundamental frequency and the harmonic content.
The fundamental frequency, denoted as f;, can be modeled as a function of the rectal cavity size,
the rectal opening, and the gas pressure. The harmonic content, consisting of integer multiples of
the fundamental frequency, is influenced by the unique characteristics of the rectal cavity and the
gas composition.

The relationship between the fundamental frequency, rectal cavity size (denoted as L), and rectal
opening (denoted as A) can be expressed as:

2L A
o208
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where cis the speed of sound in the gas mixture. This formula shows that the pitch of a fart sound
is directly related to the size and shape of the rectal cavity and the rectal opening.

6.2. Timbre and Resonance

The timbre of a fart sound is primarily determined by the resonance properties of the rectal cavity.
The resonance frequencies, denoted as f,. , can be modeled using the Helmholtz resonator

Text2Fart paper



equation:
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where is the volume of the rectal cavity, and S is the effective length of the cavity. The Helmholtz
resonator equation illustrates how the shape and size of the rectal cavity, as well as the gas
composition, affect the resonance frequencies and, consequently, the timbre of the fart sound.

6.3. Duration and Decay

The duration and decay of a fart sound are influenced by the gas pressure and the elasticity of the
rectal opening. The pressure, denoted as , decreases exponentially as the gas is expelled, leading
to a decay in the sound amplitude. The decay time constant, denoted as 7, can be expressed as:
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where R is the resistance of the rectal opening. This equation demonstrates that the duration and
decay of a fart sound are dependent on the initial gas pressure, the size and shape of the rectal
cavity, and the resistance of the rectal opening.

By incorporating these mathematical models into our Audio Diffusion training process, we were
able to capture the essential acoustic properties of fart sounds, resulting in a more accurate and
amusing synthesis of flatulence. The mathematical analysis not only provided insights into the
physical processes involved in fart sound generation but also contributed to the optimization of our
model for enhanced realism and entertainment value.

6.4. Vibratory Analysis

Considering the vibratory behavior of the rectal opening during the expulsion of gas is crucial for
accurately modeling fart sounds. The vibration of the rectal opening can be described by a damped
harmonic oscillator, represented by the following second-order differential equation:

d’z(t)  dz(t) B
m—s +c 7 + kz(t) = F(¢)

where m is the effective mass, ¢ is the damping coefficient, k is the stiffness, m(t) is the
displacement, and F(t) is the external force exerted by the gas pressure.

The equation can be solved using the Laplace transform to obtain the displacement m(t) as a
function of time:

z(t) = e 2t (Cy cos(wqt) + Cs sin(wyt))
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where omegag = 4/ - — (%) is the damped natural frequency, and C'; and C5 are constants

determined by the initial conditions.

6.5. Fourier Transform and Frequency Domain Analysis

To analyze the frequency content of fart sounds, we employ the Fourier Transform. The Fourier
Transform of a time-domain signal x(t) is given by:

X(f) = /OO z(t)e 92t dt

(o.¢]

The Fourier Transform allows us to examine the frequency components and their relative
amplitudes, providing insights into the harmonic structure and spectral characteristics of the fart
sounds.

6.6. Transferring Mathematical Models into Feature Vectors

To incorporate the mathematical models into our training process, we extract feature vectors from
the raw audio data representing the various acoustic properties derived from the mathematical
analysis, such as pitch, timbre, resonance frequencies, duration, decay, and vibratory
characteristics. These feature vectors are then used to train theAudio Diffusion model, allowing it
to learn and generate realistic and amusing fart sounds.

The extracted features can be represented as a multi-dimensional vector:

vV = [foafrﬂ-awdaX(f)]

where fj is the fundamental frequency, f, is the resonance frequency, T is the decay time
constant, wy is the damped natural frequency, and X(f) is the Fourier Transform of the audio
signal.

By incorporating these feature vectors into the Audio Diffusion model, we were able to capture the
essential acoustic properties of fart sounds more accurately. The mathematical analysis not only
provided insights into the physical processes involved in fart sound generation but also contributed
to the optimization of our model for enhanced realism and entertainment value.

7. Future Research

Our mathematical analysis and modeling of flatulence acoustics is comprehensive, covering crucial
aspects such as pitch, timbre, resonance, duration, decay, vibratory characteristics, and frequency
domain analysis. However, there is always room for further exploration and improvement. Here are
some additional topics that could be included in future research:
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7.1. Nonlinear Dynamics

Real-world systems, including the human body, often exhibit nonlinear behavior that can lead to
complex and unpredictable dynamics. Investigating the nonlinear dynamics of the rectal opening
and the gas expulsion process could provide a more detailed understanding of the mechanisms
involved in fart sound generation.

7.2. Computational Fluid Dynamics (CFD)

Modeling the flow of gas through the rectal cavity and the rectal opening is another aspect that
could be included in the analysis. Computational Fluid Dynamics (CFD) simulations can help
determine the pressure distribution, flow velocity, and turbulence characteristics, which can
influence the acoustic properties of fart sounds.

7.3. Psychoacoustics

To enhance the realism and entertainment value of the generated fart sounds, it might be
beneficial to consider psychoacoustics — the study of the human perception of sound. By
incorporating psychoacoustic principles, such as loudness, pitch perception, and masking effects,
the model can be fine-tuned to produce sounds that are not only realistic but also perceptually
appealing and amusing to the human ear.

7.4. Machine Learning Feature Selection and Dimensionality Reduction

To improve the training efficiency and performance of the Audio Diffusion model, it might be useful
to investigate advanced machine learning techniques for feature selection and dimensionality
reduction. Techniques such as Principal Component Analysis (PCA) or t-Distributed Stochastic
Neighbor Embedding (t-SNE) can help identify the most relevant features and reduce the
dimensionality of the feature vectors, making the training process more efficient and accurate.

By exploring these additional topics, the mathematical analysis and modeling of flatulence
acoustics can be further enhanced, resulting in even more realistic and amusing fart sound
generation.

8. Results and Discussion

Our evaluation has demonstrated the effectiveness of Text2Fart in generating amusing and
realistic fart sounds. The high detection accuracy in the blind tests and the positive amusement
and realism ratings from the interactive experiment attest to the success of our approach. These
results indicate that our combination of the Audio Diffusion model and LLM for prompt
transformation has achieved the desired level of quality and entertainment value.

The experiments also provided insights into the potential of Al-generated humor in reshaping the
conversation around Al technology. By creating applications that foster laughter and amusement,
we can contribute to a more positive perception of Al and encourage broader adoption of the
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technology in various domains. The success of Text2Fart suggests that there is significant potential
for further research and development in the field of Al-generated humor, which may lead to the
creation of even more entertaining and engaging applications.

8.1 Socio-Political Impact of Al-Generated Humor

The role of humor in society cannot be overstated. It serves as a tool for communication,
socialization, and building relationships. Moreover, humor is a powerful means of challenging the
status quo, breaking down barriers, and promoting social change. In the context of Al-generated
humor, the implications are even more significant. By incorporating humor into Al applications, we
can create a more human-like experience, thereby fostering greater acceptance and
understanding of the technology. Additionally, humor can serve as a bridge between different
cultures and languages, breaking down linguistic and cultural barriers and promoting cross-cultural
communication.

The integration of humor into Al also has the potential to challenge the dystopian narrative that
often surrounds discussions of artificial intelligence. The media often portrays Al as a looming
threat to humanity, but by incorporating humor into Al, we can highlight the technology's potential
to bring joy and entertainment to people's lives. This can help to shift the narrative from one of fear
and anxiety to one of excitement and possibility, promoting a more balanced and nuanced
perspective on the technology.

However, the impact of Al-generated humor is not without its challenges. One potential issue is the
risk of creating technology that is too funny for people to handle. While humor can serve as a
powerful tool for communication, it can also be used to ridicule and marginalize people. Therefore,
it is important to ensure that the humor generated by Al is both tasteful and inclusive.

Another important consideration is the diversity of the data set used to train the Al models. If the
data set is not diverse enough, it can lead to biased or stereotypical humor, perpetuating harmful
social norms and reinforcing existing inequalities. It is crucial to ensure that the data set and
resulting outputs represent a wide range of perspectives and experiences to promote inclusive and
socially responsible Al-generated humor.

In conclusion, the integration of humor into Al has the potential to transform the way people
interact with technology, promoting greater acceptance and understanding of Al and challenging
prevailing dystopian narratives. However, it is crucial to ensure that the humor generated by Al is
both tasteful and inclusive, and that the data set and resulting outputs represent a diverse range of
perspectives and experiences.

8.2 Ethical Considerations

As we explore the potential of Al-generated humor, it is crucial to consider the ethical implications
of such systems. While Text2Fart aims to provide amusement and entertainment, it is essential to
ensure that the generated content remains respectful and inclusive.
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To mitigate the risk of generating offensive or inappropriate content, we have implemented several
safeguards within the model, including content filters and restrictions on certain input types.
Additionally, we have conducted an extensive bias evaluation to ensure that the generated
flatulence sounds do not inadvertently perpetuate harmful stereotypes or marginalize specific
groups. Despite our best efforts, we acknowledge that the model may still contain biases and
encourage ongoing research to identify and rectify potential issues.

In the interest of inclusivity, we recognize the importance of creating and representing a wide
diversity of people in our dataset and outputs. By ensuring that the data used to train Text2Fart is
representative of various cultures, genders, and age groups, we aim to create a model that
generates humor that resonates with a broad audience.

An often overlooked aspect of Al-generated humor is the potential impact of content that may be
"too funny" for people to handle. While humor is generally seen as a positive force, it is essential to
consider the possibility of unintended consequences, such as laughter-induced health issues or
distraction from important tasks. To address this concern, we recommend that users exercise
caution and common sense when engaging with Al-generated humor, and we advocate for further
research on the potential risks and benefits associated with highly amusing Al-generated content.

In the broader context of Al-generated humor, it is important to strike a balance between creative
freedom and social responsibility. As Al researchers and developers, we must remain vigilant in
addressing potential biases and ethical concerns, promoting transparency, and fostering an open
dialogue about the implications of Al-generated humor in our society.

9. Conclusion

Text2Fart demonstrates the potential for Al-driven humor and entertainment applications, proving
that even Al can "let one rip" with the best of them. Our model serves as a timely reminder that Al
can be both amusing and lighthearted, offering a much-needed break from the often intense
discourse surrounding the technology. The socio-political implications of Al-generated humor, as
well as the momentous occasion when Al first mastered the art of simulating flatulence, highlight
the potential for Al to make a positive contribution to human society and culture.

However, our work is far from done. Future studies could explore extending the model's
capabilities to other humorous sound effects or, as we humorously suggest, even Al-generated
"potty humor."” We could also investigate the potential of Al-generated humor to bridge cultural
divides, promoting cross-cultural understanding through shared laughter.

In conclusion, our research has unlocked the secrets of Al-generated flatulence, paving the way for
a new era of humor and entertainment. By harnessing the power of cutting-edge Al technology, we
have produced a symphony of gas, showcasing the vast potential of this innovative approach to
humor.
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But let us not forget the importance of a well-rounded diet of humor. Our fart-generating model not
only represents a technological marvel but also a socio-political triumph, challenging the
oppressive status quo of dystopian Al narratives and infusing a much-needed dose of levity and
merriment into the conversation.

As we peer into the future, we see a world where Al-generated flatulence is not just a technological
novelty but an integral part of our shared cultural experience. The possibilities are endless, from
incorporating fart sounds into music and cinema to revolutionizing the world of comedy and
entertainment.

So let us not be ashamed of our love for fart jokes and flatulence humor, for in them lies the
potential for greater social cohesion and understanding. With Text2Fart, we have not only
unleashed the power of Al-generated farts, but the power of laughter and joy as well.

(all content in this paper was generated via GPT4, including tables and latex math)
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