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Abstract. This study presents a computational approach to generat-
ing playlist cover images by leveraging lyric-based semantic analysis. We
employ natural language processing techniques, including part-of-speech
tagging, lemmatization, and K-means clustering, to extract thematic
and emotional features from song lyrics. These extracted features are
then transformed into structured prompts for text-to-image models, en-
abling the automated generation of visually representative playlist cover
art. To evaluate the effectiveness of the generated images, we conducted
a user study that assessed aesthetic quality, thematic coherence, and
user satisfaction. Our results indicate that Al-driven lyric analysis can
produce compelling visual representations aligned with musical identity.
This framework has potential applications in music streaming platforms,
digital media curation, and personalized content generation, offering a
novel intersection between computational creativity and Al-driven de-
sign.

Keywords: Natural Language Processing - Generative Al - Computa-
tional Creativity.

1 Introduction

Integrating artificial intelligence (AI) into music and visual media has led to
advancements in computational creativity, with applications ranging from auto-
mated music composition to Al-generated artwork. As machine learning and nat-
ural language processing (NLP) techniques continue to evolve, new opportunities
arise for Al to bridge auditory and visual experiences. This study investigates the
application of Al in generating playlist cover art that semantically aligns with
the thematic and emotional content of song lyrics. By employing computational
techniques to analyze lyrical data, we introduce a framework that translates
textual representations into structured prompts for image generation models,
facilitating the creation of personalized and contextually meaningful cover art.
The use of Al in music generation dates back to early expert systems and
rule-based models in the late 20th century, with more recent approaches incorpo-
rating deep learning and probabilistic modeling to enhance creative outputs [12].
However, Al has also been explored beyond generating music in understanding
and interpreting musical semantics, emphasizing the importance of emotional
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and cultural context in Al-driven creativity [6]. This semantic understanding is
crucial for producing artistically resonant content.

Parallel to advancements in Al-driven music analysis, generative models have
gained traction in visual domains, enabling the creation of artwork that com-
plements musical themes [2]. While Al-generated art has seen widespread adop-
tion in various applications, existing methodologies often lack the capability
to generate personalized, context-aware visuals that reflect the deeper meaning
embedded in musical compositions [9]. Addressing this limitation, our research
leverages NLP techniques, including part-of-speech tagging, lemmatization, and
clustering, to extract meaningful lyrical features that inform text-to-image mod-
els, thus generating cover art that encapsulates the emotional and thematic
essence of curated playlists.

The methodology presented in this paper follows a structured multi-stage
process: (1) lyrical content analysis for thematic and mood extraction, (2) trans-
formation of extracted features into structured text prompts, and (3) generation
of cover images using Al-based generative models [I3]. To assess the efficacy of
the proposed approach, we conducted a user study evaluating aesthetic quality,
thematic coherence, and perceived relevance of the generated images. Our find-
ings indicate that Al-driven lyric analysis can be effectively employed to produce
visually compelling and contextually aligned playlist cover art.

Beyond artistic enhancement, the broader implications of this research extend
to user personalization and engagement in digital music consumption. Al-driven
content personalization has become increasingly relevant in media technologies,
contributing to more immersive and user-centric experiences [7]. By tailoring
visual representations to reflect individual musical preferences, this work aligns
with the growing trend of leveraging Al for enhancing digital interactions.

This paper contributes to the discourse on Al’s role in creative industries
by synthesizing insights from computational creativity, music informatics, and
generative Al. Through the proposed framework, we highlight the potential of
Al in augmenting artistic expression and facilitating new forms of multimedia
synthesis. Our findings underscore the importance of semantic understanding in
Al-driven visual generation, demonstrating how AI can enhance the relationship
between music and visual representation in digital platforms.

This paper is organized as follows: Section 2 reviews related work on Al in
art and playlist analysis. Section 3 outlines the methodology, including data pre-
processing, lyric analysis techniques, and prompt generation. Section 4 presents
the results of the image generation and user feedback. Section 5 discusses the
findings, project limitations, and implications. Finally, Section 6 summarizes the
conclusions and findings of the paper.

2 Background/Related Work

Al-generated album art has been an area of active experimentation, with various
approaches demonstrating differing levels of success. Examples include the work
by Purz [§] and NachoooCheezus [3].
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The album art generator by NachoooCheezus [5], which relies on an older ver-
sion of the Stable Diffusion model, often produced unsatisfactory results. These
images were characterized by limited detail and poor image quality. The model
developed by Purz [8] performed well in creating jazz-themed album covers,
showcasing a strong alignment with the stylistic elements of the genre. How-
ever, its utility for other genres was limited, as the generated images frequently
retained the distinctly jazz-inspired aesthetic, regardless of the intended genre.
These limitations highlight the need for more versatile models capable of adapt-
ing to diverse genres and details, as explored in this project.

Spotify has also previously explored the use of Al to generate playlist cover
art, aiming to capture the "vibe" of the playlist. For example, in one demon-
stration, a playlist named ‘One Last Summer Party With Justin’ containing 50
songs by R&B, Rap, and Hip-Hop artists artists such as JAY-Z, Kendrick Lamar,
Big Sean, and Usher was used to generate cover art three times. The process,
described as requiring a few minutes, produces results that Spotify claims are
tailored to the playlist’s content [4].

However, user feedback on these Al-generated images has been largely crit-
ical. Comments from individuals evaluating examples of Spotify’s Al-generated
covers often described them as "generic" and "uninspired." Many observed that
the resulting visuals failed to align with the playlist’s dominant genres, artists,
or themes. Fig. [Ta] through Fig. [Id show three attempts made by Spotify’s Al
for the same previously mentioned playlist.

(b) Another generic fan- ;
(a) A fantastical land- tastical landscape, with (c) A vivid abstract scene

scape that does not align little consideration for the completely detached from
with the playlist’s genres. playlist. the described playlist.

Fig. 1: Spotify’s Al-generated cover art for the same playlist, showing attempts
with varying results.

Although Spotify’s efforts represent a step toward automated playlist visu-
alization, they fall short of capturing the deeper meaning behind a playlist’s
creation. This project seeks to advance this concept by incorporating more de-
tailed analyses of playlist characteristics, including:
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. Playlist Name and Description: To reflect the creator’s intent.

. Dominant Genres: To provide genre-specific aesthetics.

. Mood and Themes: To encapsulate the emotional tone of the songs.
. Common Lyrics: To incorporate song-specific details

=W N

By addressing these aspects, the project aims to produce personalized cover
art that resonates more closely with the user’s expectations and the playlist’s
essence.

3 Methodology

This project began with identifying a suitable dataset for analysis. The Spotify
Million Playlist Dataset was selected, as it provides metadata for one million
playlists, including information such as playlist names, descriptions, creation and
modification timestamps, track titles and artists, durations, and more. However,
the dataset does not include song lyrics, which are critical for analyzing themes,
moods, and including song-specific details. To address limitations in testing and
feedback, the project later migrated from the dataset to Spotify playlist links,
enabling improved evaluation and iteration.

3.1 Data Collection

The project was implemented entirely in Python using Google Colab. Song meta-
data was obtained using the Spotify API. Song lyrics were retrieved using the
lyrics.ovh and Genius APIs. Retrieved lyrics were stored in json files to reduce
runtime and number of required API calls. To optimize data retrieval from the
Genius API while avoiding rate limitations, adaptive timing mechanisms were
implemented between API calls, ensuring uninterrupted data collection.

3.2 Ethical Considerations and Copyright Issues

When collecting song metadata and lyrics from online sources, several ethical
and legal considerations must be addressed. Lyrics are typically copyrighted
material, and while APIs such as Genius and lyrics.ovh provide access to them,
usage is subject to their respective terms of service. Unauthorized scraping or
redistribution of lyrics may infringe upon copyright laws, potentially leading to
legal consequences.

To mitigate these concerns, we adhered to the following ethical guidelines:

— API Compliance: Data was collected exclusively through officially pro-
vided APIs (Spotify, Genius, and lyrics.ovh) while adhering to their terms
of service. This ensured that data retrieval remained within legally accept-
able boundaries.

— Minimization of Unnecessary Requests: To reduce the burden on API
providers and respect rate limits, lyrics were stored locally in JSON format,
minimizing repeated requests and potential disruptions.
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— Fair Use Considerations: The use of lyrics in this project was strictly
for research and analytical purposes, without redistribution for commercial
gain. However, fair use is a complex legal doctrine that varies by jurisdiction,
and care was taken to avoid excessive reproduction of copyrighted material.

3.3 Text Analysis and Prompt Generation

Once the lyrics were collected, several NLP techniques were applied to analyze
the text. The methodology included the following steps:

— Word Filtering: Common but contextually uninformative words (e.g., "ay,"

"na," "yeah") were filtered out to enhance the quality of the analysis.

— POS Tagging and Lemmatization: Each word was assigned its gram-
matical part of speech and reduced to its base form through lemmatization,
ensuring uniformity and enhancing the accuracy of subsequent analyses.

— Clustering: Lyrics were grouped using algorithms such as K-means cluster-
ing to identify recurring themes and concepts.

— Sentiment and Mood Analysis: Pre-existing language models were em-
ployed to determine the sentiment and mood of each song, categorizing the
results into moods such as "upbeat and fun" or "dark and moody."

— Prompt Construction: A comprehensive text prompt was generated for
each playlist, incorporating the dominant genre, playlist description, name,
and the results of the aforementioned analyses. For example, the playlist
‘Throwbacks’, which includes songs such as ‘California Girls’ by Katy Perry
and ‘Promiscuous’ by Nelly Furtado, produced the following prompt:

Generate an album cover for the playlist named ‘Throwbacks’: up-
beat and fun mood, pop genre, themes: love, girl, tonight, time, heart,
dance, life, feel, hey, and night. Integrate bright, playful text reading;:
‘Throwbacks’ into the image. Helpful but not required lyrics: Lyrics
clusters: [‘floor,hands,dance,tonight’, ‘wake,die,heart’, ‘time,gonna,love’,
‘babe,stay,head’, ‘hey,boy,feel’].

3.4 Image Generation

The generated text prompts were input into an image generation model, ini-
tially a Stable Diffusion model, to create album cover art. However, the model’s
77-token limit caused prompt truncation, leading to incomplete inputs. Addi-
tionally, user feedback indicated that the generated images were mediocre, as
they did not sufficiently reflect playlist themes and lacked personalization due
to the absence of playlist names.

To address these shortcomings, the project transitioned to using the Kandin-
sky Stable Diffusion model [3]. While this model improved upon the previous
one, it exhibited significant difficulty in generating text. Additionally, it retained
the same 77-token limit. To address this, embeddings were averaged from smaller
chunks of the prompt. In an attempt to improve results, a new approach was
adopted: passing the generated prompt through a prompt refinement language
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model [I] before passing it into the Kandinsky model. However, the refined
prompts often produced generic images, failing to meet user expectations for
specificity and personalization.

Further iterations led to the use of the ShuttleAl model. While the Shut-
tleAl model proved too resource-intensive for Google Colab, its API enabled
effective usage. ShuttleAl demonstrated superior performance with text, though
occasional retries were needed to ensure accurate spelling. Prompt refinement
was ultimately abandoned at this stage, as it contributed to the generation of
overly generic images. The final approach relied directly on ShuttleAl, which con-
sistently delivered improved results, delivering thematic relevance and playlist-
specific personalization.

4 Experiments

4.1 Model Comparisons

Using the following prompt, we generated an image with our Stable Diffusion
model:

Generate an album cover for the playlist named ‘Throwbacks’:
upbeat and fun mood, pop genre, themes: love, girl, tonight,
time, heart, dance, life, feel, hey, and night. Integrate
bright, playful text reading: ‘Throwbacks’ into the image.
Helpful but not required lyrics: Lyrics clusters: [‘floor,
hands,dance,tonight’, ‘wake,die,heart’, ‘time,gonna,love’,
‘babe,stay,head’, ‘hey,boy,feel’]

Fig. 24 through Fig. showcase the attempts of three different models to
create cover art for the same "Throwbacks" playlist based on the given prompt.

(a) Using our Stable Dif- (b) Using the Kandinsky (c) Using the ShuttleAlI
fusion model. model. model.

Fig. 2: Al-generated cover art for the "Throwbacks" playlist using three different
models.
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