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Figure 1: Overview of the song-related instruction-following composition by SongComposer. Song-
Composer utilizes symbolic song representation to compose melodies tailored to lyrics, craft lyrics to
complement melodies, extend existing songs, and generate new songs from textual prompts.

ABSTRACT

A song typically comprises the vocal track and the music track. Creating lyrics
and melodies for the vocal track in a symbolic format, known as song composition,
plays a significant role in the song generation. This delicate and complex task
demands expert musical knowledge of melody, an advanced understanding of
lyrics, and precise alignment between them. Despite achievements in sub-tasks
such as lyric generation, lyric-to-melody, and melody-to-lyric, etc, a unified model
for song composition has not yet been achieved. In this paper, we introduce
SongComposer, a pioneering step towards a unified song composition model
that can readily create symbolic lyrics and melodies following instructions.
SongComposer is a music-specialized large language model (LLM) that, for the first
time, integrates the capability of simultaneously composing lyrics and melodies
into LLMs. To achieve this goal, three non-trivial efforts are introduced. 1)
Sheet music understanding, we designed a flexible tuple format to load lyric
and note attributes, fostering word-level alignment between lyrics and melodies,
and enabling SongComposer to generate lyrics with accompanying well-aligned
melodies. 2) Song note tokenizing, the vocabulary of the tokenizer is extended
for song notes, and we find a proper scalar-manner initialization of new tokens
based on musical prior is essential for the model to understand musical rhythm. 3)
Structural music generation, we propose a multi-stage pipeline for progressively
capturing the musical structure. Initially, we extract and feed motif-level melody
patterns to SongComposer to build its basic generation capabilities. Later, we insert
special tokens into the whole-song data to denote phrase-level structure, promoting
logical repetition and smooth coherence. Extensive experiments demonstrate that
SongComposer outperforms advanced LLMs, including GPT-4, in tasks such as
lyric-to-melody generation, melody-to-lyric generation, song continuation, and
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text-to-song creation. We showcase the generated samples on our anonymous
project page{ﬂ Due to the lack of high-quality symbolic song datasets with lyrics
and melodies, we have carefully curated and will publicly release SongCompose, a
large-scale song pretraining and supervised finetuning dataset that includes lyrics,
melodies, and paired lyrics-melodies in both Chinese and English.

1 INTRODUCTION

Symbolic song composition aims to generate the vocal track of a song as a sequence of symbols
representing lyrics and melodies. It is a vital task in song generation and requires professional
knowledge. Recently, this field has become a highly active area of research in both academic and
industrial domains. Previous efforts have made significant progress in isolated sub-tasks of song
composition such as lyric generation (Zhang et al.| [2022c)), lyric-to-melody (Yu et al.,[2021a; |Ju et al.
2022; Sheng et al., 20215 Zhang et al., 2022a) or melody-to-lyric generation (Sheng et al., 2021; Ma
et al.l2021). However, the absence of a unified framework for generating both lyrics and melodies
concurrently while adhering to specific instructions poses a challenge for seamless adaptation, thereby
creating a higher hurdle for everyday amateurs.

The recent surge in large language models (LLMs) has dramatically revolutionized the artificial
intelligence landscape, especially in natural language understanding and generation (Brown et al.|
2020; (Chiang et al., [2023} Wei et al., [2021; |(Chowdhery et al.} 2023} [Raffel et al., [2020; Devlin et al.,
2018)). These models have established new benchmarks for parsing and producing human language,
showcasing human-level proficiency in complex language environments. Given that symbolic song
representation shares structural similarities with human language, it seems plausible that LLMs could
facilitate the creation of symbolic songs. Furthermore, unlike previous non-LLM methods (Sheng
et al.| 20215 Ju et al.| 2022)) that handle only specific tasks, LLMs can integrate various sub-tasks of
song composition into a single model due to their instruction-following capabilities.

However, enabling LL.Ms to compose full-length songs that harmonize melody and lyrics is not a
trivial task. First, as illustrated in Figure [2{a), symbolic song representation would decompose a
song into its lyrics and note attributes (pitch, beat) and form a strict word-level alignment. Therefore,
aligning lyric and melody attributes in a unified and efficient manner for LLMs is indispensable
yet remains unexplored. Secondly, a song typically features a well-organized and hierarchical
structure (Dat et al.}2022)). For example, a composer usually uses the concept of motif and phrase to
enrich the unity of a song. A motif is a recurring musical idea that serves as a fundamental building
unit, and a phrase is a broader segment of music that forms a complete thought or expression. As
shown in Figure[2b), a single song may have a clear high-level phrase structure like Verse-Chorus,
and across the whole song, there may be repetitive patterns known as motifs. Thus, enhancing LLMs
to understand these succinct musical structures is of vital importance and may require explicitly
curated knowledge input and design. Last but not least, current symbolic song datasets (Yu et al.,
2021b; Wang et al., 2022; [Huang et al., 2021) are either limited in quantity or lacking in quality.
They often miss precise alignments between melody and lyrics, impeding progress in symbolic song
generation.

To address the aforementioned challenges, we introduce SongComposer, an LLM capable of generat-
ing whole-song compositions that harmoniously integrate both melodies and lyrics. To the best of
our knowledge, this is the first attempt to generate lyrics and melody simultaneously using LLMs.

Specifically, we propose a word-level tuple format to construct melody and lyric attributes in a flexible
and unified manner, providing an efficient interface for aligning melody and lyrics. Besides, we
introduce a scalar initialization method to seamlessly initialize pitch tokens based on the existing
vocabulary of LLMs. This method initializes a central pitch first and then sets the remaining note
pitches as multiples of the central pitch embeddings. In this way, we explicitly introduce and reinforce
the relationship between pitches to LLMs.

To learn the hierarchical structure of a song, we use a progressive training approach with Song-
Composer, enabling the model to recognize patterns of motifs and phrases. Initially, we extract
highly repetitive melody snippets and treat these as general motifs for motif-level melody training.

'"https://songcomposer.github.io/
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(a) Example of symbolic song representation. (b) Mlustration of hierarchical structure in a song.

Figure 2: (a) Symbolic song representation involves precise alignment of notes and lyrics; (b) The
structure of a song often comprises motif-level and phrase-level concepts.

Subsequently, we insert special tokens to denote phrase concepts when training on the full-length song
data, instructing the model to directly identify which parts of the song correspond to verses, choruses,
or other phrases. Based on these designs, our model is encouraged to generate structure-aware
compositions that exhibit motif-level and phrase-level coherence.

Regarding the dataset, we have carefully compiled and curated a comprehensive high-quality dataset,
SongCompose. This dataset comprises 280K songs with pure lyrics, 20K sets of pure melodies,
and 8K paired lyrics and melodies in both Chinese and English. Moreover, it covers not only the
pretraining dataset but also the supervised fine-tuning dataset for LLMs. Notably, the paired data
feature precise word-level alignment, and this portion has been curated from scratch. We believe this
large-scale dataset can serve as a critical resource for training large language models, and we plan to
release it to propel further research in this field.

We evaluate SongComposer on four song-related tasks, as shown in Figure [T} Extensive experiments
demonstrate that SongComposer outperforms advanced GPT-4 and several open-source LLMs both in
terms of quality and adherence to the prompt. Moreover, we excel in the traditional model (Sheng et al.|
20215 Ju et al.} 2022) on specific lyric-to-melody tasks. In addition, we conduct a thorough ablation
study to verify the effectiveness of the proposed components. We also include a memorization
test (Carlini et al., 2022; |Agostinelli et al., |2023) to check for inappropriate copying from the
dataset, revealing that SongComposer’s output significantly differs from the original sequences in the
pretraining dataset.

In short, our contributions are as follows:

* We introduce SongComposer, an LLLM capable of generating whole-song singable sheets that
include both melodies and lyrics with well-structured formats following instructions.

* We propose a novel scalar initialization for note pitches and integrate motif- and phrase-level
knowledge to enhance the model’s understanding of pitch attributes and song structure.

* We curate SongCompose, a high-quality pretraining and supervised fine-tuning dataset with 280K
lyrics, 20K melodies, and 8K precisely aligned lyric-melody pairs in Chinese and English.

» Extensive experiments show SongComposer outperforms traditional composition models and
advanced LLMs like GPT-4 in various song-related generation tasks.

2 RELATED WORK

Symbolic Song Composition. Symbolic song composition encompasses several key tasks, including
the creation of song lyrics, the composition of melodies, and the mutual generation between lyrics
and melodies. Lyric generation focuses on producing meaningful and coherent song lyrics using deep
learning techniques(Malmi et al., [2016; |Zhang et al.,[2022c; |Xue et al., [2021). The goal of melody
generation (Wu et al. 2019; |Colombo et al) 2017) is to autonomously create musical melodies
that can stand alone. Taking a step further, lyric-to-melody generation (Yu et al., | 2021a}; Ju et al.
2022; Sheng et al., [2021; Zhang et al.l |2022a) involves generating melodies that align with given
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lyrics. The reverse task, melody-to-lyrics generation (Bao et al.,|[2019; [Li et al., 2020; Sheng et al.|
2021; Ma et al., 2021) focuses on producing lyrics that match a given melody. While these methods
are effective within their specific song composition tasks, they often cannot handle comprehensive
composition tasks with a single model. However, SongComposer can process both melody and lyrics
simultaneously in a unified format with the power of LLMs.

Symbolic Music Generation. Recent years have seen significant progress in symbolic music
generation. The majority of studies have focused on converting music information into symbolic-style
tokens and then processing these sequences with Transformers (Qu et al.,|2024; |Huang et al., 2019;
Huang & Yang, [2020; [Lu et al., 2023 [Yuan et al., |2024; |[Liang et al., 2024; [Deng et al., [2024)).
Music Transformer (Huang et al.,|2019) is a pioneering Transformer model that generates music with
long-term structure by leveraging a novel memory-efficient relative attention mechanism. Building
on Music Transformer, REMI (Huang & Yang| [2020), a novel MIDI-derived event representation,
enhances models with beat-based awareness and improves rhythmic structure in the generation of
expressive Pop piano compositions.

Large Language Models. Recent advancements in large language models (Raffel et al.| [2020;
Radford et al., 2018 |(Chowdhery et al., [2023; Touvron et al., 2023 |OpenAl, 2023 |Ouyang et al.,
2022; |OpenAl, [2022; Ouyang et al., 2022} |Chiang et al., 2023} |Q1an et al.,|2024) have significantly
enhanced natural language processing, showcasing impressive capabilities across diverse tasks. In
the domain of symbolic music creation, recent endeavors (Yuan et al., [2024; Deng et al., [2024)
propose employing large language models for generating symbolic pure music. However, crafting
compositions encompassing both lyrics and melodies with LLMs remains an open problem. Inspired
by the powerful human-level language capabilities of LLMs, we have developed the first unified
LLMs framework that expands their application to lyric and melody composition for song generation.

Paired Lyric-Melody Singing Dataset. Singing data annotated with paired lyrics and melodies is
important for song generation. Specifically, JVS-MuSiC (Tamaru et al., |2020), PopCS (Liu et al.,
2022), and OpenSinger (Huang et al., [2021) offer a broad range of singing data but lack the crucial
lyric-melody temporal alignment. NUS-48E (Duan et al.,2013), NHSS (Sharma et al.|[2021)), Tohoku
Kiritan (Ogawa & Morise, [2021)), and Opencpop (Wang et al., 2022) provide singing corpora across
English, Japanese, and Chinese with manually aligned lyrics and melodies. However, they are limited
in scale, featuring only monophonic singers and styles. More recently, M4Singer (Zhang et al.|
2022b)) compiles approximately 700 Chinese songs with lyric and melody pairs, but this amount is
still insufficient for training an LLM for symbolic music generation. In this work, we collect around
8K symbolic songs for both English and Chinese from scratch to train SongComposer.

3 SoONGCOMPOSER

3.1 SYMBOLIC REPRESENTATION FOR LLMS

Pure Melody Format. Inspired by the beat-based REMI representation (Huang & Yang] [2020)),
we first decompose the notes into three symbolic attributes: note pitch p, note duration d, and rest
duration r. The pitch range p is from MIDI note numbers 48 to 83, corresponding to notes C3 to
BS5, which is the most common range for human vocal performance. Given the tempo of the melody,
measured in beats per minute (bpm), we measure the note duration d € Z and rest duration r € Z in
the number of 1/16 beat:
b b
di = qu(%(note-end;€ — note-starty) X 16), 1 = gb(%(note-startkﬂ — note-endy,) X 16),

where note-start and note-end are times in seconds, k denotes the note index number and ¢(-) is an
operator that constrains the value to the nearest integer within the range [1, 256].

Then each note of pure melody is formatted in a tuple as follows:
(bom) bpm is {bpm}. Total {num} lines.
The 1-st line: (p1),dy | (rest), r1 | (p2),da | (rest),ro - - -
The 2-nd line: - - - (eom)

where we treat (rest) as a type of note and skip the rest tuple if < 8. (bom) and (eom) indicate the
beginning and end of the melody, respectively. Note that (-) represents special tokens we add outside
the existing vocabulary.
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Pure Lyric Format. The lyrics share the same language as LLMs, thus it can be directly used without
additional design. The input of the pure lyric is formatted as follows:

(bol) Chinese/English song. Total {num} lines.
The 1-st line: wy wo - -
The 2-nd line: - - - (eol)

where special tokens (bol) and (eol) indicate the beginning and the end of pure lyrics, respectively;
w denotes a word in the lyrics.

Paired Data Format. After defining the pure melody and lyrics separately, we explore methods to
combine them into paired formats. To effectively integrate lyrics and melodies into SongComposer,
we investigate three alignment methods at different granularities: song-level, line-level, and word-
level. As depicted in Table |4} the experiment results demonstrate that the finest word-level alignment
achieves the highest generation quality and alignment precision. This finding aligns with expectations,
as word-level alignment provides a format similar to pure melody data and allows a more nuanced
understanding of the relationship between lyrics and melody. Formally, the input of the word-level
paired melody is formatted as follows:

(bop) Mandarin/English song. bpm is {bpm}. Total {num} lines.
The 1-st line: (p1), dy, wy | (rest), r1 | (p2), d2, wa | (rest), o - - -
The 2-nd line: - - - (eop)

where special tokens (bop) and (eop) indicate the beginning and the end of pair data. When a single
lyric word is sung to multiple musical notes, we add a numerical suffix to the word to specify which
note the word corresponds to. We show the examples of each proposed format in Appendix [D]

3.2 PITCH INITIALIZATION

Motivated by the strong logical and mathematical relationship between different pitches, we argue
that initializing pitch tokens with a strong prior on their relationships would be beneficial for the
model to interpret pitch elements. Therefore, we attempt four initialization methods for pitch tokens
to verify our intuition.

Average Initialization creates the embedding for new pitch tokens (p) by averaging the existing
token embeddings of left bracket ((), pitch number (p), and right bracket ()).

Gaussian Initialization generates embeddings for new pitch tokens using a Gaussian distribution,
with the mean and variance calculated from existing token embeddings.

Interpolation Initialization initializes the embeddings for the lowest and highest pitch tokens ((48)
and (83)) using Gaussian initialization. The embeddings for the pitches in between are linearly
interpolated between these two.

Scalar Initialization begins by initializing a central pitch token (66) using Gaussian initialization.
The embeddings for the remaining pitches are then set as multiples of this central pitch embedding,
where multipliers range from [—1In(e + 17),---, —1In(e),In(e),-- ,In(e + 17)]. Compared to
interpolation initialization, scalar initialization is more like a special form of extrapolation.

To further interpret the learned pitch tokens under different initialization methods, we visualize the
embeddings in Figure[3] The average initialization distinguishes between pitch and rest tokens but
fails to capture the inherent pitch information, resulting in a collapsed cluster. The Gaussian method
fails to differentiate between pitch tokens and other tokens effectively and does not learn a discernible
pattern. For the remaining two methods, both initialization methods result in distinct patterns. The
interpolation method positions pitch tokens far away from other tokens, while the scalar method
results in a pattern where the mean cluster still lies among the existing tokens. Therefore, scalar
initialization stays closer to the existing semantic spaces which may lead to a better generation than
the interpolation method.

Empirically, we find that the scalar initialization works best for pitch modeling. For more details,
please refer to the ablation study as shown in Table[5] Therefore, we use scalar initialization on pitch
tokens for SongComposer.
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Figure 3: The visualization of learned pitch tokens and other tokens with different initialization meth-

ods. We use Principal Component Analysis (PCA) to reduce the dimensionality of the embeddings to
2 dimensions.

3.3 PROGRESSIVE STRUCTURE-AWARE TRAINING

Structure is crucial in song composition, with a typical song comprising multiple levels of struc-
ture (Dai et al.|[2022). Therefore, we meticulously devise three stages of training for SongComposer
to emphasize structural information at varying levels of time granularity.

Motif-Level Melody Training. Motif, in song composition, denotes a recurring musical idea that is
key to enhancing the structure and coherence of the piece. Typically, a motif comprises a sequence of
notes that repetitively appear throughout the song. Motivated by this concept, we intentionally select
highly repetitive short note sequences to construct motif-level melody data. Subsequently, we kick

off the training process of SongComposer by introducing this finely repetitive structure. In this way,
the model is introduced to learn the motif-level composition.

Independent Whole-Song Lyric and Melody Training. After gaining insight into the basic units of
composition through motif-level melody training, we extend the training of SongComposer to the
whole-song level. However, directly training the model to establish alignments between melody and
lyrics may expose challenges to SongComposer. Therefore, we continue to train the model using
pure lyric and pure melody datasets to establish a foundation for basic whole-song understanding.

Paired Lyric and Melody with Phrase-level Token Training. Having a broader temporal dimension
than a motif, the concept of phrases is also pivotal in structuring a song. A phrase is a sentence-level
pattern that expresses a complete musical thought. To incorporate this understanding into composition,
SongComposer trains on paired lyric and melody data, integrating the concept of phrases into the
paired data. In our paper, we focus on five commonly used phrases such as ‘intro’, ‘verse’, ‘chorus’,
‘bridge’, and ‘outro’, while unifying less common phrases as ‘other’. Each phrase in a song would be
outlined by two special tokens to indicate its beginning and end, resulting in a total of 6 x 2 special
tokens. To maintain the model’s ability to process melodies and lyrics separately, we train an equal
amount of pure melody, pure lyric, and paired data. In contrast to the previous stage, both the pure
melody and pure lyric data are now decorated with phrase-level special tokens.

4 EXPERIMENTS

4.1 SONGCOMPOSE DATASET

To train the SongComposer, we curate a large-scale song pretraining and supervised fine-tuning
dataset SongCompose. For more details, please refer to our Appendix [A]

Pure-lyric Dataset. We collect 283K song lyrics from two online sources, including 150K English

lyrics and 133K Chinese lyrics. After a series of lyric-cleaning processes, we gather high-quality
lyrics from various genres and styles.

Pure-melody Dataset. We collect 20K MIDI files and extract melody attributes, including note pitch,

note duration, and rest duration. We employ the pretty_midi Python module (Raffel & Ellis| 2014) to
parse MIDI files and extract the “melody” or ’vocal” tracks as the pure melody.

Paired Lyric-melody Dataset. We create from scratch a dataset of 8K pairs of lyrics and melodies

from the Internet, with roughly half being in Chinese and the other half in English. Melodies and
lyrics are matched at the word level.
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Supervised Finetuning Dataset. We curate instruction-following data for song-generation tasks
including creating melodies for given lyrics, writing lyrics for melodies, extending song segments,
and generating songs from text descriptions. Specifically, we manually prepare 3K QA pairs for each
of the first three tasks. Additionally, for the final task, we use GPT-4 to produce 1K song descriptions,
which forms a text-to-song dataset that guides the song creation process.

4.2 TRAINING DETAILS

We adopt InternL.M2-7B (Cai et al., 2024)) as our base model and set the maximum token length as
5120. Except for the pitch tokens using Scalar initialization, all the other newly added special tokens
adopt Gaussian initialization. We train the whole model to predict the next token based on prior text,
maximizing the log-likelihood of tokens in the given examples. For optimization, we use AdamW
optimizer (Loshchilov & Hutter, 2019) with a learning rate of 1072, 1 = 0.9, By = 0.95, and a
weight decay of 0.1. The entire dataset is iterated through once, with a batch size of 1. Additionally, a
linear warm-up of the learning rate is applied during the initial 1% of training steps, increasing from
1075 to 10™°. Afterwards, a cosine schedule is applied, reducing the learning rate to a minimum of 0.
This setting is consistent across both the pretraining and supervised fine-tuning stages. The whole
training of SongComposer is conducted on 16 Nvidia A100 (80G) GPUs for approximately 2 days.

4.3 OBIJECTIVE EVALUATION METRICS

We construct a validation set of 100 songs, evenly split between Chinese and English, none of which
were seen by our model during training.

Melody Generation. For assessing the similarity between the generated melodies and the ground-
truth, we adopt the metrics proposed by SongMASS (Sheng et al.,2021)): Pitch Distribution Similarity
(PD), Duration Distribution Similarity (DD), and Melody Distance (MD). Besides, we propose a
recall rate to assess the repetition capability and partly indicate the structure within the song. This
rate is calculated by dividing the total number of melodic lines by the number of unique melodic
lines, with a minimum recall rate of 1 indicating no repetition.

Lyric Generation. We evaluate the similarity between generated and original lyrics using three
metrics from different perspectives. We use a CoSENT (Cosine Sentence) model (Xul [2023)),
specifically the base-multilingual version, to compute sentence-level cosine similarity. Additionally,
we apply the ROUGE-2 score (Lin,2004) to measure bigram overlap and the BERT score (BS) (Zhang
et al.,[2019) to assess similarity based on the contextual embeddings from the BERT-base model.

4.4 SUBJECTIVE EVALUATION METRICS

For the subjective evaluation, we conduct a user study with 30 participants 10 cases per task. We
develop two metrics for each task and ask the participants to rate them. The rating scale is 1 to 5,
where higher scores denote superior quality. In this way, we collect feedback on the quality of the
generated content from a human perspective.

The evaluation criteria for different tasks are as follows: For Lyric-to-Melody Generation, we assess
Harmony and Melody-Lyric Compatibility. For Melody-to-Lyric Generation, we evaluate Fluency
and Melody-Lyric Compatibility. Song Continuation quality is assessed based on Overall Quality
and Coherence to the Song Prompt. Text-to-Song generation is evaluated in terms of Overall Quality
and Relevance to the Text Input.

In summary, each task is evaluated using two metrics: one that assesses the overall musical quality
of the samples produced, and another that specifically addresses the challenges of each task. More
detailed descriptions of the tasks and metrics can be found in Appendix

4.5 EXPERIMENTAL RESULTS

We test and compare our method majorly with existing LLMs. For the alternative LLM baselines, we
employ a few-shot prompt approach, feeding sample examples to prompt the LLM and produce the
desired output following the given instructions. Details are provided in the Appendix [E} We gather
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Table 1: Objective evaluation of Lyrics-to-Melody and Melody-to-Lyrics tasks. For open-source
LLMs, we select models with a size of 7B parameters. As for GPT models, we utilize the most recent
versions, namely gpt-4-turbo and gpt-3.5-turbo. InternLM 2 + FT stands for fine-tuning the InternLM
2 without incorporating any proposed techniques in this paper.

Method Lyric-to-Melody Melody-to-Lyric

PD(%)1 DD(%)1T MDJ | CosineDist. f ROUGE-21 BS1?
SongMass (Sheng et al.;[2021) 30.34 48.98 2.95 0.568 0.204 0.532
TeleMelody (Ju et al.,|2022) 46.81 51.77 2.60 - - -

" LLaMA 2 (Touvron et al[2023) | 12.10 ~~ 3256 921 | ~ 0.625 0.153  0.560
InternLM 2 (Team, [2023) 16.32 34.25 5.77 0.636 0.124 0.505
Qwen 1.5 (Bai et al.| [2023) 20.69 39.37 4.11 0.592 0.136 0.589
GPT-3.5 (OpenAl [2022) 31.24 38.52 3.01 0.641 0.142 0.603
GPT-4 (OpenAlL[2023) 36.43 42.94 2.87 0.654 0.158 0.610

“InternLM 2 +FT | 2478 3896 403 | 0621 0.144 0575
SongComposer 50.75 57.711 2.20 0.697 0.234 0.657

Table 2: Subjective evaluation of four tasks. Harmony (HMY.), Melody-Lyric Compatibility (MLC.),
Fluency (FLN.), Overall Quality (OVL.), Coherence to Song Prompt (COH.), and Relevance to
Text Input (REL.) depict the quality of each method in generating musically harmonious, lyrically
coherent, and contextually relevant songs.

Method Lyric-to-Melody Melody-to-Lyric | Song Continuation Text-to-Song

HMY.T MLC.T | FLN.f MLC.f | OVL{ COH.f | OVL1 REL{

GPT-3.5 (OpenAl,[2022) 1.68 1.88 2.90 2.99 2.67 2.84 2.53 2.95
GPT-4 (OpenAlL [2023) 2.82 2.79 2.84 3.20 2.86 3.10 243 3.27
SongComposer 3.82 3.76 3.63 3.69 3.61 3.58 341 3.88

outputs from both GPT-4 and GPT-3.5 via their APIs. Additionally, we also assess other typical
LLMs whose weights have been obtained from the Hugging Face community.

Objective Evaluation. Table|I| presents a comparison of methods for converting lyrics to melody and
vice versa. Compared to traditional methods, which include special designs for specific tasks, Song-
Composer still shows significant improvement. SongComposer significantly outperforms advanced
large language models such as GPT-4 in both the lyric-to-melody task and the melody-to-lyrics
task. Moreover, simple fine-tuning on InternL.M 2 does not produce rational melodies and lyrics,
showing the effectiveness of our systematic design. As shown in Table 3] SongComposer excels
not only in generating high-quality lyrics and melodies individually but also in jointly producing
both by continuing given lines. Since there is no objective evaluation for text-to-song generation, we
showecase the results at this anonymous linkE] and provide a formatted musical score in Appendix @
The song generated by SongComposer is well-structured and coherent to the prompt.

Subjective Evaluation. The subjective evaluation in Table 2] highlights that SongComposer signifi-
cantly surpasses GPT-3.5 and GPT-4 in overall quality, coherence to the prompt, and melody-lyric
compatibility. This underscores SongComposer’s advanced capability to capture the song’s structure
and generate a harmonized melody and lyrics that seamlessly fit together.

4.6 ABLATION STUDY

In the ablation study, we probe the SongComposer on song continuation task and report the Melody
Distance (MD), Recall Rate (RR), and BERT Score (BS) to depict the quality of melody and lyric
respectively. All studies are conducted on the validation set, except for the memorization analysis,
where we use the training data to test whether the model memorizes the training set.

Pair Alignment at Different Granularity. We explore three methods for integrating lyrics and
melody into a cohesive format. First, the song-level approach concatenates the entire set of lyrics for
a song and the complete melody for that song. Second, the line-level method connects each line of

https://songcomposer.github.io/
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lyrics with the corresponding line of melody. Finally, the word-level method merges each individual
word of the lyrics with a single note of the melody. We provide an example of the word-level pairing
format in Section[3.1]and illustrate the other two alignment methods in Appendix [C.1}

Table 3: Objective evaluation of song continuation. Table 4: Ablation on alignment on lyric

1 means the exclusion of phrase-level tokens. and melody at different granularities.
Method MD| BST RR? Alignment MD| BS?T
GPT-3.5 (OpenAl [2022) 2.88 0.601 1.13 Song-Level 3.71 0.572
GPT-4 (OpenAlL[2023) 2.73 0.613 1.25 Line-Level 242 0.623
SongComposery 2.58 0.612 1.35 Word-Level  2.12 0.662
SongComposer 2.12 0.662 1.64

Table [ shows that finer alignment improves generation quality. Word-level alignment has the lowest
melody distance and highest BERT score, indicating the best performance. Furthermore, we observe
that the song-level and line-level pairing formats often fail to accurately produce the corresponding
melody and lyrics in terms of quantity, thereby diminishing the overall generation quality.

Pitch Initialization. We evaluate these four methods on the pure melody continuation task. As
shown in Table 5] the scalar initialization presents a considerable advantage over other methods. We
conjecture that the scalar method provides a strong prior on both the magnitude and direction of the
newly initialized embeddings, which induces the model to learn the pitch patterns comprehensively.

Table 5: Ablation study on pitch initialization methods.

Init Method  Average Gaussian Interpolation  Scalar

MD | 3.07 341 2.9 2.33
RR 1 1.44 1.83 1.77 2.03

Motif-level Melody Data. To determine whether motif-level patterns enhance melody generation, we
conduct baseline experiments where we train SongComposer exclusively on a pure melody dataset.
We then test melody continuation, reporting melody distance (MD) and recall rate. We adjust the
repeat threshold to control the repetition level of the motif-level data. The results are presented in
Table[6] with the baseline result in the right-most column where no motif-level data is inputted.

Firstly, all results with motif-level data boost the baseline in terms of recall rate, aligning with our
intuition that injecting motif-level data improves the structure awareness of melody composition.
Secondly, we find that a small amount of highly repetitive motif-level data can hurt the melody
generation. We conjecture this is because highly repetitive motifs lack diversity and trap the model in
a constrained generation space. Then, the melody distance reaches an optimal point at a threshold of
10, suggesting that a moderate degree of repetition achieves the best balance between motif variety
and overall repetitiveness. Therefore, we extract motif-level melodies by a repeat threshold of 10.

Table 6: Ablation on the repetition of motif-level melody data.

Repeat threshold 5 10 15 20 25 o0
Quantity 123x  4.6x 28x 15x 1x 0x
RR 1 2.19 203 1.61 158 151 145
MD | 2.62 233 325 3.05 448 3.07

Phrase-level Special Tokens. To study the importance of phrase-level indication in song composition,
we train the SongComposer model without phrase-level special tokens. The results, presented in
Table 3] show a significant decline in generation quality when these tokens are omitted. Moreover,
the use of phrase-level special tokens improves the model’s ability to capture recurring musical ideas,
as evidenced by an increase in the recall rate. Both observations suggest that phrase-level indications
are essential for producing coherent and fluid song compositions.
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To delve deeper into the influence of phrase tokens and the interplay between musical elements during
generation, we categorize the input into four primary types: lyric, duration, pitch, and structure. The
structure type here refers to phrase-level tokens. We then analyze the attention maps from all layers
of SongComposer. The attention distribution shown in Figure ] reveals that structural phrase-level
tokens have a profound impact across all query types, underscoring the crucial role of structure in
song generation. Furthermore, the model tends to prioritize musical elements that are consistent with
the input query’s type. For instance, when processing lyric queries, the model allocates nearly half of
its attention to keys related to lyrics.
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Figure 4: Visualization of attention distribu- Figure 5: Memorization analysis of Song-
tion for different key/query types. Composer.

Memorization analysis on SongComposer. To investigate the extent to which SongComposer
memorizes the training data, we conduct a memorization analysis inspired by MusicLM (Agostinelli
et al., 2023)). Specifically, we prompt training melody data samples with varying numbers of lines
and compare the generated melodies to their original target counterparts. We quantify the similarity
between the two melodies using melody distance, which would approach 0 if the prediction exactly
matches the target. As shown in Figure[5] we find that the melody distance remains relatively high
even when prompted with 10 lines of melody, indicating that our strategy is not trivially memorizing
the training data and the generated results differ from the sequences in the training set.

5 CONCLUSION

In this paper, we introduce SongComposer, a novel large language model designed to generate
detailed music scores that synchronize lyrics and melodies. The model leverages a tuple format to
align lyrics and notes at the word level. Additionally, SongComposer employs scalar initialization
for note pitch, which facilitates the efficient modeling of pitch information. When training on the
large corps of song data, a multi-stage pipeline is implemented for structural capture, beginning with
motif-level melody data and advancing to phrase-level indicators to enhance coherence and promote
logical repetition. Our experiments show that SongComposer outperforms traditional methods and
other large language models, including GPT-4, in tasks such as converting lyrics to melodies and
vice versa, as well as in continuing existing songs and creating new songs from text. These results
highlight SongComposer’s potential as a valuable tool for assisting in music creation.

Limitations and Future work. SongComposer primarily focuses on generating symbolic music
that synchronizes lyrics and melodies. However, producing corresponding audio currently requires
supplementary singing voice synthesis tools. While the musical quality of the audio is partly
dependent on the generated score (SongComposer’s output), it also significantly relies on the singer’s
performance, including timbre and vocal techniques—areas outside the scope of symbolic music
generation. This distinction is important for evaluating the performance of our model, as the perceived
audio quality is heavily influenced by the synthesis tool used, not solely by our work. Additionally,
SongComposer currently lacks the capability to generate multi-track accompaniments.

Symbolic music generation offers fine control and superior editability, whereas acoustic methods
provide impressive musical expressiveness and listenability. In future work, we aim to integrate sym-
bolic and acoustic approaches to create full-track songs. This integration will enable the generation of
precise scores alongside their corresponding high-quality audio, achieving a balance between control
and auditory appeal.

10



Under review as a conference paper at ICLR 2025

REFERENCES

Andrea Agostinelli, Timo I Denk, Zaldn Borsos, Jesse Engel, Mauro Verzetti, Antoine Caillon,
Qingqging Huang, Aren Jansen, Adam Roberts, Marco Tagliasacchi, et al. Musiclm: Generating
music from text. arXiv preprint arXiv:2301.11325, 2023.

Jinze Bai, Shuai Bai, Yunfei Chu, Zeyu Cui, Kai Dang, Xiaodong Deng, Yang Fan, Wenbin Ge,
Yu Han, Fei Huang, et al. Qwen technical report. arXiv preprint arXiv:2309.16609, 2023.

Hangbo Bao, Shaohan Huang, Furu Wei, Lei Cui, Yu Wu, Chuangi Tan, Songhao Piao, and Ming
Zhou. Neural melody composition from lyrics. In Natural Language Processing and Chinese
Computing: 8th CCF International Conference, NLPCC 2019, Dunhuang, China, October 9-14,
2019, Proceedings, Part I 8, pp. 499-511. Springer, 2019.

Tom Brown, Benjamin Mann, Nick Ryder, Melanie Subbiah, Jared D Kaplan, Prafulla Dhariwal,
Arvind Neelakantan, Pranav Shyam, Girish Sastry, Amanda Askell, et al. Language models are
few-shot learners. Advances in neural information processing systems, 33:1877-1901, 2020.

Zheng Cai, Maosong Cao, Haojiong Chen, Kai Chen, Keyu Chen, Xin Chen, Xun Chen, Zehui Chen,
Zhi Chen, Pei Chu, et al. Internlm2 technical report. arXiv preprint arXiv:2403.17297, 2024.

Nicholas Carlini, Daphne Ippolito, Matthew Jagielski, Katherine Lee, Florian Tramer, and
Chiyuan Zhang. Quantifying memorization across neural language models. arXiv preprint
arXiv:2202.07646, 2022.

Wei-Lin Chiang, Zhuohan Li, Zi Lin, Ying Sheng, Zhanghao Wu, Hao Zhang, Lianmin Zheng,
Siyuan Zhuang, Yonghao Zhuang, Joseph E. Gonzalez, Ion Stoica, and Eric P. Xing. Vicuna: An
open-source chatbot impressing gpt-4 with 90%* chatgpt quality, March 2023. URL https:
//1lmsys.org/blog/2023-03-30-vicuna/.

Aakanksha Chowdhery, Sharan Narang, Jacob Devlin, Maarten Bosma, Gaurav Mishra, Adam
Roberts, Paul Barham, Hyung Won Chung, Charles Sutton, Sebastian Gehrmann, et al. Palm:
Scaling language modeling with pathways. Journal of Machine Learning Research, 24(240):1-113,
2023.

Florian Colombo, Alexander Seeholzer, and Wulfram Gerstner. Deep artificial composer: A creative
neural network model for automated melody generation. In Computational Intelligence in Music,
Sound, Art and Design: 6th International Conference, EvoMUSART 2017, Amsterdam, The
Netherlands, April 19-21, 2017, Proceedings 6, pp. 81-96. Springer, 2017.

Shugqi Dai, Huiran Yu, and Roger B Dannenberg. What is missing in deep music generation? a study
of repetition and structure in popular music. arXiv preprint arXiv:2209.00182, 2022.

Qixin Deng, Qikai Yang, Ruibin Yuan, Yipeng Huang, Yi Wang, Xubo Liu, Zeyue Tian, Jiahao Pan,
Ge Zhang, Hanfeng Lin, et al. Composerx: Multi-agent symbolic music composition with llms.
arXiv preprint arXiv:2404.18081, 2024.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina Toutanova. Bert: Pre-training of deep
bidirectional transformers for language understanding. arXiv preprint arXiv:1810.04805, 2018.

Zhiyan Duan, Haotian Fang, Bo Li, Khe Chai Sim, and Ye Wang. The nus sung and spoken
lyrics corpus: A quantitative comparison of singing and speech. In 2013 Asia-Pacific Signal and
Information Processing Association Annual Summit and Conference, pp. 1-9. IEEE, 2013.

Cheng-Zhi Anna Huang, Ashish Vaswani, Jakob Uszkoreit, Ian Simon, Curtis Hawthorne, Noam
Shazeer, Andrew M. Dai, Matthew D. Hoffman, Monica Dinculescu, and Douglas Eck. Music
transformer: Generating music with long-term structure. In International Conference on Learning
Representations, 2019. URL https://openreview.net/forum?id=rJed ShAcF7.

Rongjie Huang, Feiyang Chen, Yi Ren, Jinglin Liu, Chenye Cui, and Zhou Zhao. Multi-singer: Fast
multi-singer singing voice vocoder with a large-scale corpus. In Proceedings of the 29th ACM
International Conference on Multimedia, pp. 3945-3954, 2021.

11


https://lmsys.org/blog/2023-03-30-vicuna/
https://lmsys.org/blog/2023-03-30-vicuna/
https://openreview.net/forum?id=rJe4ShAcF7

Under review as a conference paper at ICLR 2025

Yu-Siang Huang and Yi-Hsuan Yang. Pop music transformer: Beat-based modeling and generation
of expressive pop piano compositions. In Proceedings of the 28th ACM international conference
on multimedia, pp. 1180-1188, 2020.

Zeqian Ju, Peiling Lu, Xu Tan, Rui Wang, Chen Zhang, Songruoyao Wu, Kejun Zhang, Xiang-Yang
Li, Tao Qin, and Tie-Yan Liu. Telemelody: Lyric-to-melody generation with a template-based
two-stage method. In Proceedings of the 2022 Conference on Empirical Methods in Natural
Language Processing, pp. 5426-5437, 2022.

Taejun Kim and Juhan Nam. All-in-one metrical and functional structure analysis with neighborhood
attentions on demixed audio. In IEEE Workshop on Applications of Signal Processing to Audio
and Acoustics (WASPAA), 2023.

Piji Li, Haisong Zhang, Xiaojiang Liu, and Shuming Shi. Rigid formats controlled text generation.
In Proceedings of the 58th annual meeting of the association for computational linguistics, pp.
742-751, 2020.

Xia Liang, Jiaju Lin, and Xinjian Du. Bytecomposer: a human-like melody composition method
based on language model agent. arXiv preprint arXiv:2402.17785, 2024.

Chin-Yew Lin. Rouge: A package for automatic evaluation of summaries. In Text summarization
branches out, pp. 74-81, 2004.

Jinglin Liu, Chengxi Li, Yi Ren, Feiyang Chen, and Zhou Zhao. Diffsinger: Singing voice synthesis
via shallow diffusion mechanism. In Proceedings of the AAAI conference on artificial intelligence,
volume 36, pp. 11020-11028, 2022.

Ilya Loshchilov and Frank Hutter. Decoupled weight decay regularization. In International Confer-
ence on Learning Representations, 2019. URL |https://openreview.net/forum?id=
Bkg6RiCqgY7.

Peiling Lu, Xin Xu, Chenfei Kang, Botao Yu, Chengyi Xing, Xu Tan, and Jiang Bian. Musecoco:
Generating symbolic music from text. arXiv preprint arXiv:2306.00110, 2023.

Xichu Ma, Ye Wang, Min-Yen Kan, and Wee Sun Lee. Ai-lyricist: Generating music and vocabulary
constrained lyrics. In Proceedings of the 29th ACM International Conference on Multimedia, pp.
1002-1011, 2021.

Eric Malmi, Pyry Takala, Hannu Toivonen, Tapani Raiko, and Aristides Gionis. Dopelearning:
A computational approach to rap lyrics generation. In Proceedings of the 22nd ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, pp. 195-204, 2016.

Meinard Miiller. Dynamic time warping. Information retrieval for music and motion, pp. 69-84,
2007.

Itsuki Ogawa and Masanori Morise. Tohoku kiritan singing database: A singing database for statistical
parametric singing synthesis using japanese pop songs. Acoustical Science and Technology, 42(3):
140-145, 2021.

OpenAl. Introducing chatgpt, 2022. URL https://openai.com/blog/chatgpt.
OpenAl Gpt4 technical report. arXiv preprint arXiv:2303.08774, 2023.

Long Ouyang, Jeffrey Wu, Xu Jiang, Diogo Almeida, Carroll Wainwright, Pamela Mishkin, Chong
Zhang, Sandhini Agarwal, Katarina Slama, Alex Ray, et al. Training language models to follow
instructions with human feedback. Advances in Neural Information Processing Systems, 35:
27730-27744, 2022.

Rui Qian, Xiaoyi Dong, Pan Zhang, Yuhang Zang, Shuangrui Ding, Dahua Lin, and Jiaqi Wang.
Streaming long video understanding with large language models. arXiv preprint arXiv:2405.16009,
2024.

Xingwei Qu, Yuelin Bai, Yinghao Ma, Ziya Zhou, Ka Man Lo, Jiaheng Liu, Ruibin Yuan, Lejun
Min, Xueling Liu, Tianyu Zhang, et al. Mupt: A generative symbolic music pretrained transformer.
arXiv preprint arXiv:2404.06393, 2024.

12


https://openreview.net/forum?id=Bkg6RiCqY7
https://openreview.net/forum?id=Bkg6RiCqY7
https://openai.com/blog/chatgpt

Under review as a conference paper at ICLR 2025

Alec Radford, Karthik Narasimhan, Tim Salimans, Ilya Sutskever, et al. Improving language
understanding by generative pre-training. 2018.

Colin Raffel. Learning-based methods for comparing sequences, with applications to audio-to-midi
alignment and matching. 2016.

Colin Raffel and Daniel PW Ellis. Intuitive analysis, creation and manipulation of midi data with
pretty_midi. In /5th international society for music information retrieval conference late breaking
and demo papers, pp. 84-93, 2014.

Colin Raffel, Noam Shazeer, Adam Roberts, Katherine Lee, Sharan Narang, Michael Matena, Yanqi
Zhou, Wei Li, and Peter J Liu. Exploring the limits of transfer learning with a unified text-to-text
transformer. The Journal of Machine Learning Research, 21(1):5485-5551, 2020.

Bidisha Sharma, Xiaoxue Gao, Karthika Vijayan, Xiaohai Tian, and Haizhou Li. Nhss: A speech and
singing parallel database. Speech Communication, 133:9-22, 2021.

Zhonghao Sheng, Kaitao Song, Xu Tan, Yi Ren, Wei Ye, Shikun Zhang, and Tao Qin. Songmass:
Automatic song writing with pre-training and alignment constraint. In Proceedings of the AAAI
Conference on Artificial Intelligence, volume 35, pp. 13798-13805, 2021.

Hiroki Tamaru, Shinnosuke Takamichi, Naoko Tanji, and Hiroshi Saruwatari. Jvs-music: Japanese
multispeaker singing-voice corpus. arXiv preprint arXiv:2001.07044, 2020.

InternLM Team. Internlm: A multilingual language model with progressively enhanced capabilities.
https://github.com/InternLM/InternLM, 2023.

Hugo Touvron, Louis Martin, Kevin Stone, Peter Albert, Amjad Almahairi, Yasmine Babaei, Nikolay
Bashlykov, Soumya Batra, Prajjwal Bhargava, Shruti Bhosale, et al. Llama 2: Open foundation
and fine-tuned chat models. arXiv preprint arXiv:2307.09288, 2023.

Yu Wang, Xinsheng Wang, Pengcheng Zhu, Jie Wu, Hanzhao Li, Heyang Xue, Yongmao Zhang, Lei
Xie, and Mengxiao Bi. Opencpop: A high-quality open source chinese popular song corpus for
singing voice synthesis. arXiv preprint arXiv:2201.07429, 2022.

Jason Wei, Maarten Bosma, Vincent Y Zhao, Kelvin Guu, Adams Wei Yu, Brian Lester, Nan Du,

Andrew M Dai, and Quoc V Le. Finetuned language models are zero-shot learners. arXiv preprint
arXiv:2109.01652, 2021.

Jian Wu, Changran Hu, Yulong Wang, Xiaolin Hu, and Jun Zhu. A hierarchical recurrent neural
network for symbolic melody generation. IEEE transactions on cybernetics, 50(6):2749-2757,
2019.

Ming Xu. Text2vec: Text to vector toolkit. https://github.com/shibing624/text2vec,
2023.

Lanqing Xue, Kaitao Song, Duocai Wu, Xu Tan, Nevin L. Zhang, Tao Qin, Wei-Qiang Zhang, and
Tie-Yan Liu. Deeprapper: Neural rap generation with rhyme and rhythm modeling. arXiv preprint
arXiv:2107.01875, 2021.

Yi Yu, Abhishek Srivastava, and Simon Canales. Conditional Istm-gan for melody generation from
lyrics. ACM Trans. Multimedia Comput. Commun. Appl., 17(1), apr 2021a. ISSN 1551-6857. doi:
10.1145/3424116. URL https://doi.org/10.1145/3424116,

Yi Yu, Abhishek Srivastava, and Simon Canales. Conditional Istm-gan for melody generation from
lyrics. ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM),
17(1):1-20, 2021b.

Ruibin Yuan, Hanfeng Lin, Yi Wang, Zeyue Tian, Shangda Wu, Tianhao Shen, Ge Zhang, Yuhang

Wau, Cong Liu, Ziya Zhou, et al. Chatmusician: Understanding and generating music intrinsically
with llm. arXiv preprint arXiv:2402.16153, 2024.

13


https://github.com/InternLM/InternLM
https://github.com/shibing624/text2vec
https://doi.org/10.1145/3424116

Under review as a conference paper at ICLR 2025

Chen Zhang, Luchin Chang, Songruoyao Wu, Xu Tan, Tao Qin, Tie-Yan Liu, and Kejun Zhang.
Relyme: Improving lyric-to-melody generation by incorporating lyric-melody relationships. In
Proceedings of the 30th ACM International Conference on Multimedia, MM °22, pp. 1047-1056,
New York, NY, USA, 2022a. Association for Computing Machinery. ISBN 9781450392037. doi:
10.1145/3503161.3548357. URL https://doi.org/10.1145/3503161.3548357.

Lichao Zhang, Ruiqi Li, Shoutong Wang, Liqun Deng, Jinglin Liu, Yi Ren, Jinzheng He, Rongjie
Huang, Jieming Zhu, Xiao Chen, et al. M4singer: A multi-style, multi-singer and musical score
provided mandarin singing corpus. Advances in Neural Information Processing Systems, 35:
6914-6926, 2022b.

Rongsheng Zhang, Xiaoxi Mao, Le Li, Lin Jiang, Lin Chen, Zhiwei Hu, Yadong Xi, Changjie Fan,
and Minlie Huang. Youling: an ai-assisted lyrics creation system. arXiv preprint arXiv:2201.06724,
2022c.

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q Weinberger, and Yoav Artzi. Bertscore: Evaluating
text generation with bert. In International Conference on Learning Representations, 2019.

14


https://doi.org/10.1145/3503161.3548357

Under review as a conference paper at ICLR 2025

ETHICS STATEMENTS

The proposed work, SongComposer, a large language model designed for generating songs, has
the potential impact on various aspects of society. On the positive side, SongComposer effortlessly
creates high-quality songs with melodies and lyrics which can optimize the music creation process,
allowing individuals with limited musical training to express their creativity and contribute to the
music landscape.

However, as SongComposer generates songs autonomously, there is a risk of potential copyright
infringement or misuse of intellectual property. We have conducted a preliminary memorization
analysis shown in Figure[5] However, proper measures still need to be in place to ensure that the
generated songs adhere to copyright laws and protect the rights of original composers and authors.

In conclusion, while SongComposer presents exciting possibilities for the music industry and creative
expression, its development should be accompanied by careful consideration of ethical and societal
implications.

A  SONGCOMPOSE DATASET

This section introduces the compilation, creation, and statistical breakdown of our SongCompose
dataset, which includes separate collections of lyrics, melodies, and lyric-melody pairs that synchro-
nize lyrics with melodies at the word level. We aim to publicly release this three-fold dataset and
following supervised fine-tuning dataset, providing a foundational resource for future research.

A.1 PURE-LYRIC DATASET

We collect pure lyrics datasets from two online sources: (1) The Kaggle dataseﬂ comprising the
lyrics of 150K songs labeled with Spotify Valence, a measure of the positiveness of the song. (2)
The Music Lyric Chatbot dataseﬂ containing the lyrics of 140K Mandarin-language songs. After a
series of lyric-cleaning processes, we gather high-quality lyrics from 283K songs, including 150K in
English and 133K in Chinese.

Table [7] provides a detailed breakdown of the dataset, including language distribution, average lines
per song, words per line, and the count of unique words.

Language #Song #Line/#Song #Word/#Line #Unique word

English 150359 344 5.8 168669
Chinese 132930 28.0 8.7 7740
Total 283289 314 7.0 176399

Table 7: Statistical details of the pure-lyric dataset.

A.2 PURE-MELODY DATASET

To organize the melody dataset into a text-based structure, we collect MIDI files. Using MIDI files
for our pure melody dataset offers inherent structural simplicity, enabling efficient extraction and
manipulation of melodies without complex audio processing. Among our collection, 45K entries
come from the LMD-matched MIDI dataset Raffel (2016), while approximately 80K are acquired
through web crawling.

For parsing MIDI files, we employ pretty_midi Raffel & Ellis|(2014), a Python module designed
for creating, manipulating, and analyzing MIDI files. We extract the “melody” or ”vocal” tracks from
these MIDI files. Since melody in MIDI is represented as a sequence of musical notes over time and
each note has a specific pitch, start and end timestamp, we obtain a list of melody attribute triplets
consisting of {note pitch, note duration, rest duration}.

*https://www.kaggle.com/datasets/edenbd/150k-1lyrics—labeled-with-spotify-valence
*nttps://github.com/liuhuanyong/MusicLyricChatbot
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* Note pitch: The pitch of notes is represented by their corresponding MIDI note numbers,
ranging from O to 127, with the number 60 predefined as Middle C.

* Note duration: A note’s duration is defined as the length of time in seconds that the note is
played. This is computed from the start and end times of each note embedded within the
MIDI files as follows: note-duration;, = note-end; — note-starty, where k represents the
note index number.

* Rest duration: The rest duration represents the silent period that follows the playing of a
note. It can be calculated by rest-duration;, = note-starty4; — note-endy.

We perform necessary data filtering to remove duplicate and poor-quality samples, leaving approxi-
mately 20K MIDI samples remaining.

A.3 PAIRED LYRIC-MELODY DATASET

To build paired data with precise alignment, we process web-scraped information on a large scale
efficiently, creating a dataset of 4K classic Chinese songs and 4K English songs. As illustrated in
Figure[6] the pipeline for collecting lyric-melody data is as follows:

(1) Source Data Crawling: We crawl the web to gather a large dataset of mp3 files and their
corresponding lyric files, encompassing sentence-level timestamps.

(2) Lyrics Cleaning: We use GPT-4 to clean irrelevant details from lyric texts, such as song
titles, artist names, and production information.

(3) Segment Slicing: To mitigate the challenges and error accumulation for long-time align-
ments, we slice the audio and lyrics into paired segments of approximately 10 seconds
(roughly three sentences each) based on timestamps provided in the lyric files.

(4) Music Source Separation: We utilize UVRﬂ a public music separation tool, to separate the
vocal from the accompaniment part in the original audio.

(5) Singing Voice Transcription: Using a singing voice wav input, FL. Studi(ﬂ a digital audio
workstation software, automatically generates the preliminary musical score, capturing note
pitch and start-end times of each note.

(6) Word Boundary Annotation: We obtain the boundaries of each word in lyrics with an audio
alignment tool, Montreal Forced Aligneﬂ

(7) Word-level Alignment: The dynamic time warping (DTW) Miiller] (2007) algorithm is
utilized to align words and notes based on start-end times.

For information at the phrase level, we use the All-In-One music structure analyzer Kim & Nam
(2023) to extract it. Finally, we develop a dataset comprising 8K paired lyric-melody entries, with
approximately 4K in Chinese and 4K in English.

We also conduct the statistical analysis of the paired lyric-melody dataset shown in Figure[/| We
find that most pitch numbers fall within the range of 50 to 80 and the majority of words are paired
with a single note, and around 10% of words correspond to two or more notes. When examining
note durations, we observe that they primarily vary between O to 1 second, and durations of rests are
predominantly zero, reflecting a concise musical structure.

A.4 SUPERVISED FINETUNING DATA

To achieve the instruction-following capability, we create supervised fine-tuning data for Song-
Composer. For lyric-to-melody, melody-to-lyric, and song continuation tasks, we manually design
the prompt templates in Figure[8] which serve as the foundation for compiling our QA pairs. For
example, in the lyric-to-melody task, we start with the instruction prompt, such as “Please generate an
appropriate melody for the provided lyrics.” Then the pure-lyric version of a song follows the prompt.
The response then utilizes the lyric-melody paired version of the song. For the song continuation
task, we will additionally specify the number of lines by which we want the model to extend the song.
To create the dataset for the final text-to-song task, we leverage the GPT-4 API. We feed the paired

Shttps://github.com/Anjok07/ultimatevocalremoverqui
®https://www.image—line.com/fl-studio
"nttps://github.com/MontrealCorpusTools/Montreal-Forced-Aligner
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Figure 7: Distribution of music attributes in our paired lyric-melody dataset.

song data into the model and ask it to generate a prompt. We use a few-shot template to guide the
output, as shown in Figure 9] Therefore, we can compile the text-to-song instruction set.

B DETAILS ON SONG-RELATED GENERATION TASKS AND SUBJECTIVE
METRICS

Lyric-to-Melody Generation asks to create a fitting melody based on the given lyrics. The melody
is assessed on: (1) Harmony (HMY.): Evaluates the overall quality of the melody. (2) Melody-Lyric
Compatibility (MLC.): Examines how well the generated melody fits the given lyrics.

Melody-to-Lyric Generation aims to produce lyrics that match a provided melody. The lyrics are
evaluated on: (1) Fluency (FLN.): Considers the grammatical correctness and semantic coherence
of the generated lyrics. (2) Melody-Lyric Compatibility (MLC.): Examines how well the generated
lyrics fit the given melody.

Song Continuation involves extending a given song segment both melodically and lyrically. We
evaluate the continuation quality on: (1) Overall Quality (OVL.): Measures the overall quality of the
generated song in terms of its musical appeal. (2) Coherence to the Song Prompt (COH.): Analyzes
the natural integration of the continuation with the provided song prompt, assessing coherence in
melody, lyrics, and other musical elements.

Text-to-Song Generation generates a complete song based on textual description, capturing its
essence musically and lyrically. The evaluation focuses on: (1) Overall Quality (OVL.): Measures the
overall quality of the generated song in terms of its musical appeal. (2) Relevance to the Text Input
(REL.): Examines how well the generated song aligns with and derives relevance from the input text.
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Lyric-to-Melody:
"Please generate an appropriate melody for the provided lyrics.”
+ "Given the following lyrics, create a suitable melody."
+ "Craft a melody that complements these lyrics."
"Compose a tune in harmony with the accompanying lyrics."
+ "Generate a melody line that matches the given lyrics.”
Melody-to-Lyric:
"Compose a set of lyrics that align with the provided melody."
+ "Given the following melody, create corresponding lyrics."
+ "Write lyrics that harmonize with this melody."
"Create lyrics to accompany the given melody."
+ "Construct a lyric sequence that matches the provided melody."
Song Continuation:
- "Based on the existing song script, please write an additional {} lines for the song."
"Using the existing song script as a basis, please compose an additional {} lines for the song."
+ "To further develop the current song script, write {} more lines."
« "Please expand upon the present song script by crafting an extra {} lines."
+ "Continue the existing song script by adding {} additional lines."

Figure 8: Instruction prompt templates for lyric-to-melody, melody-to-lyric, and song continuation
tasks.

e N
messages =[ ["role":"system", "content": """ You are a helpful and precise assistant for

constructing question-answer pairs. The song is represented in a three-part set format, each
consisting of a musical note, the note's duration and the corresponding lyrics. Duration is
represented with unit of sixteenth note, with greater values indicating longer durations, the
maximum is 256. You will be provided with a song to write a one-sentence prompt and
make sure to use simple words and be abstract. For example, 1. Craft a slow-paced English
song for the holidays. 2. Compose a Mandarin song about friendship. 3. Make a English
song about moonlight. 4. Make a happy English song. 5. Write a English song about the
simple joys of a sunny day. 6. Pen a Chinese tune about finding love in unexpected places. 7.
Compose a heartfelt English song about the warmth of home. 8. Create a English song
about the adventure of a road trip. 9. Write a Chinese melody celebrating the feeling of
freedom. 10. Craft a song about the beauty of the changing seasons. 11. Develop a English
tune about the excitement of a first date. 12. Make a English song about the peace found in
nature. 13. Write a song about overcoming challenges. 14. Compose a Chinese song that
expresses gratitude for life’ s blessings. 15. Create a Mandarin song about the magic of a
starry night. """}]

for sample in fewshot_samples:
messages.append({"role":"user", "content":sample['song']})
messages.append(("role";"assistant”, "content":sample['instruction']})

J

Figure 9: The prompt on text-to-song dataset construction process for GPT-4, using few-show in-
context learning instructions.
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Pure-lyric  Pure-melody MD | BS*Y

X X 2.59 0.603
X v 2.29 0.618
4 X 2.44 0.645
v v 2.12 0.662

Table 8: Ablation study on pretraining datasets. X denotes the exclusion of a specific dataset, while v/
indicates its inclusion in the training. Paired data are used in all settings.

C MORE INFORMATION ON ABLATION STUDY

C.1 EXAMPLE ON SONG-LEVEL AND LINE-LEVEL PAIR FORMAT

In practice, the input of the song-level paired melody is formatted as follows:

(bop) (bol) Chinese/English song. Total {num} lines.
The 1-st line: wq wo - - -

The 2-nd line: - - - {(eol)

(bom) bpm is {bpm}. Total {num} lines.

The 1-st line: (p1),dy | (rest), r1 | (p2),da | (rest),ro - - -
The 2-nd line: - - - (eom){eop)

The input of the line-level paired melody is formatted as follows:

(bop) Chinese/English song. bpm is {bpm}. Total {num} lines.
The 1-st line: (p1), dy | (rest),r1 | (p2),ds | (rest), ro - ||wy wy -
The 2-nd line: - - - {eop)

C.2 ABLATION ON INDEPENDENT LYRIC AND MELODY TRAINING

To explore the impact of specialized datasets on our model’s learning, we conduct training exper-
iments using paired data combined with different pure-lyric and pure-melody datasets. Table
demonstrates that omitting both the pure-lyric and pure-melody datasets significantly reduces perfor-
mance, highlighting the critical importance of foundational melodic and lyrical knowledge in the
training stages.

Integrating either dataset individually results in notable improvements across tasks. Specifically, the
pure-lyric dataset mainly enhances performance in the lyric-related generation, while the pure-melody
dataset significantly boosts melody generation. This finding aligns with the intuitive understanding
that each dataset enhances the model’s comprehension of its respective modality. Moreover, using
both types of datasets together yields the best results, demonstrating a synergistic effect.

D TUPLE FORMAT EXAMPLES
During the pretraining stage, we introduce three types of data. We give examples of what each format
looks like. As illustrated in Figure[I0} we present Chinese and English instances of pure lyrics. The

structure for pure melody is exemplified in Figure[T1] For lyric-melody pairs, bilingual versions are
showcased in Figure[12]

E BASELINE CONSTRUCTION

E.1 GPT

We invoke the GPT API to retrieve baseline results. We utilize a few-shot prompt to offer a template
and instruct the model to follow suit. The pseudocode is illustrated in Figure
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English: "<bol> English song. Total 17 lines.\n<boverse> The 1-th line:well angel morning sivanna\n The 2-th line:well ain't been gone
too far\n The 3-th line:but heading out towards ponoma \n<eoverse>\n<bochorus> The 4-th line:where you won't be alone\n The 5-th
line:where there's'is thrift store manager in a poke camadee \n The 6-th line:and a gas mask on his arm\n<eochorus>\n<boother> The
7-th line:brick layer\n<eoother>\n<bochorus> The 8-th line:with a hat down on his feet\n The 9-th line:i'll say no more\n The 10-th
line:i won't lead no calvary \n The 11-th line:how long\n The 12-th line:will you disregard the heat\n The 13-th line:half beat\n The 14-
th line:it's no misnomer though\n The 15-th line:i've the feeling that i better go\n The 16-th line:so\n<eochorus>\n<booutro> The 17-

th line:i slide right out the door oh\n<eooutro>\n<eol>"

Chinese: "<bol> Chinese song. Total 28 lines.\n<boverse> The 1-th line:JtXTEMEE & SHIATE\N The 2-th line: AT ERIFHASHISS
F\n The 3-th line:EIFAIERABITAIZE\n The 4-th line: (HHBMSRMITERMAS\n The 5-th line: il 25 i ME LUD FF
\n<eoverse>\n<boverse> The 6-th line:Z2/DE% B FLAEHIREE\N The 7-th line: (/R EFB LB AIHAEN \n<eoverse>\n<boverse>
The 8-th line:;% 8 ABEREIATEIEIIER\n The 9-th line ;8B ABEESIBIF KA E\n<eoverse>\n<bochorus> The 10-th line: ;8B A
REIREIRTBIAGIETR\N The 11-th lines 88 ABE T MEERELZIARIE N \n The 12-th line: KZEHA (%GR \n<eochorus>\n<bochorus>
The 13-th line: BRIy &E—IEIE A \n<eochorus>\n<boverse> The 14-th line;28 ABS&EATEIRVIER\N The 15-th line: ;&G ARE
ESHRIFRADE\n The 16-th line: RERAVER(RESIT\n The 17-th line:lE\n<eoverse>\n<bochorus> The 18-th line;;% 8 ABEHR[E]
BFEASIERE\Nn The 19-th line ;B ABE T REZENZ AIRIZE N \n The 20-th line: KB IEIRAZ AR \n<eochorus>\n<boverse> The 21-
th line:BBTE/L & —IEITiR\n<eoverse>\n<boverse> The 22-th line:3Z /DI B FLAKEAITRIE\N The 23-th line ARG 2GS ERE
HBITEBY\n The 24-th line:}&H A\n<eoverse>\n<bochorus> The 25-th line:}Z88 A\n The 26-th line:;ZB ABE T fiR\n The 27-th line: &
B ABET#R\n The 28-th line:;&8 A\n<eochorus>\n<eol>"

AN

Figure 10: Two examples of lyric data in English and Chinese with phrase-level tokens.

" <bom> bpm is 143. Total 15 lines.\n<boverse> The 1-th line:<70>, 14 | <rest>, 12 | <67>, 2 | <rest>, 16 | <67>, 2 | <70>, 31 | <72>, 20
| <67>, 30 | <65>, 18 | <rest>, 14 | <68>, 28 | <67>, 25 | <65>, 9\n The 2-th line:<65>, 38 | <63>, 5 | <rest>, 48 | <68>, 3 | <67>, 2 |
<68>,6 | <67>, 3 | <68>, 8 | <68>, 18 | <66>, 4 | <66>, 9 | <61>, 11 | <rest>, 40 | <61>, 20\n The 3-th line:<64>, 25 | <61>, 46 | <rest>,
38\n<eoverse>\n<bochorus> The 4-th line:<69>, 16 | <68>, 1 | <67>, 11 | <rest>, 67 | <68>,9 | <68>, 9 | <68>, 9 | <70>, 16 | <67>,
22\n The 5-th line:<68>, 3 | <rest>, 54 | <74>, 24 | <75>, 11 | <75>, 11 | <71>,27 | <72>,19 | <67>, 35 | <68>, 13 | <rest>, 49 | <65>,
20\n The 6-th line:<74>, 3 | <79>, 10 | <75>, 6\n<eochorus>\n<bochorus> The 7-th line:<77>, 13 | <70>, 17 | <67>, 27 | <68>, 12 |
<rest>, 79 | <70>, 76 | <rest>, 256 | <70>, 22\n <eochorus>\n <boverse> The 8-th line:<70>, 8 | <68>, 21 | <rest>, 11 | <70>, 22 |
<rest>, 16 | <68>, 5 | <rest>, 82 | <70>, 21 | <67>, 11 | <65>, 34 | <rest>, 232\n<eoverse>\n<boverse> The 9-th line:<70>, 11 | <rest>,
12 | <67>,19 | <67>,4 | <70>,33 | <72>,30 | <67>, 28 | <65>, 21 | <rest>, 9 | <68>, 32 | <67>, 23 | <65>, 8 | <65>, 47 | <rest>, 45\n
The 10-th line:<67>, 16 | <68>, 5 | <68>, 5 | <rest>, 108\n<eoverse>\n<bochorus> The 11-th line:<61>, 1 | <61>, 1 | <rest>, 72\n The
12-th line:<68>, 22 | <67>, 1 | <67>, 1 | <rest>, 69 | <67>, 7 | <68>, 6 | <68>, 3 | <67>, 3 | <69>, 7 | <70>, 16 | <67>, 3 | <68>, 3\n The
13-th line:<67>, 21 | <rest>, 51 | <74>,22 | <75>, 19 | <71>, 25 | <72>, 19 | <67>, 22 | <rest>, 92\n The 14-th line:<67>, 34 | <70>, 25 |
<65>, 25 | <67>, 35 | <rest>, 59\n<eochorus>\n<bochorus> The 15-th line:<75>, 12 | <75>, 28 | <70>, 16 | <68>, 6 | <68>, 6 | <68>, 6 |

<68>, 6 | <68>, 6 | <rest>, 256\n<eochorus>\n<eom>"

Figure 11: An example of pure melody data with phrase-level tokens.

E.2 OPEN SOURCE LLM

For the open-source LLM, we select the base model as a fair comparison for all candidates. The
prompt for the LLM is structured as follows:

“system messages: Q1 — A1,Q2 — A2, Q3 — 7

where system messages are the same as the one for GPT, Q1, 2, and A1, A2 are examples of the
tasks we want the model to perform. We instruct the model to generate A3 as the continuation of this
prompt.

F CASE STUDY: EVALUATING WELL-STRUCTURED SONG GENERATION

To better validate SongComposer’s ability to generate well-structured songs, we conducted a case
study. Figures [T4] and [T3] present examples of text-to-song generation in Chinese and English,
respectively. We used different colored boxes to highlight phrase-level repetitions, different colored
circles to mark motif-level repetitions, and underlines to indicate lyrical repetitions.
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English: " <bop> English song. bpm is 94. Total 16 lines.\n<boverse> The 1-th line:<70>,6,and | <69>,8,you | <67>,9,don't | <69>,8,seem |
<70>,7,to | <72>,12,tol | <74>,10,t02 | <67>,30,understand\n The 2-th line:<69>,3,a | <65>,18,al | <rest>,14 | <69>,15,shame |
<67>,8,you | <69>,9,seemed | <70>,8,an | <72>,12,honest | <72>,22,honest1 | <70>,18,man | <69>,19,man1 | <rest>,15\n The 3-th
line:<70>,8,and | <69>,8,all | <67>,7,the | <69>,9,fears | <70>,8,you | <72>,12,hold | <74>,11,s0 | <67>,28,dear | <69>,4,dear1\n The 4-th
line:<65>,17,will | <rest>,14 | <70>,5,willl | <69>,9,turn | <67>,9,to | <69>,6,whisper | <70>,9,whisperl | <72>,12,in | <72>,11,your |
<72>,11,yourl | <70>,19,ear | <69>,8,earl | <rest>,25\n The 5-th line:<67>,2,and | <67>,2,you | <74>,7,know | <74>,6,what | <72>,6,they
| <74>,6,say | <72>,4,might | <74>,13,hurt | <72>,10,you\n The 6-th line:<67>,2,and | <67>,4,you | <74>,4,know | <74>,2,that | <74>,4,it
| <74>,7,means | <72>,3,s0 | <74>,6,much | <72>,13,muchl | <rest>,11\n The 7-th line:<70>,7,and | <69>,8,you | <67>,7,don't |
<69>,8,even | <70>,8,evenl | <72>,11,feel | <67>,11,a | <72>,13,al | <70>,19,thing | <69>,24,thingl |
<rest>,10\n<eoverse>\n<bochorus> The 8-th line:<79>,14,i | <77>,15,am | <72>,9,falling | <72>,9,i | <74>,19,am | <79>,7,fading |
<77>,16,fading1\n The 9-th line:<72>,17,i | <74>,17,have | <79>,7,lost | <77>,10,it | <72>,23,it1 | <72>,13,all | <74>,7,all1 | <70>,11,all2 |
<72>,33,all3 | <rest>,18\n The 10-th line:<77>,99,and | <74>,6,you | <77>,6,youl | <70>,14,you2 | <67>,16,don't | <rest>,133 |
<77>,7,seem | <74>,5,the | <77>,19,thel | <74>,5,the2 | <77>,7,lying | <74>,5,kind | <77>,6,kind1 | <74>,4,kind2 | <77>,22 kind3 |
<74>,16,kind4 | <77>,20,kind5 | <74>,8,kind6 | <72>,3,kind7 | <70>,6,kind8 | <67>,6,kind9 | <rest>,62\n The 11-th line:<79>,8,i |
<77>,10,i1 | <72>,5,am | <72>,25,falling | <75>,1,i | <75>,1,am | <75>,1,fading | <rest>,11\n The 12-th line:<79>,6,i | <77>,12,am |
<72>,22,drowning | <72>,10,drowningl | <rest>,13\n The 13-th line:<79>,6,help | <77>,14,me | <72>,21,to | <74>,15,breathe |
<70>,8,breathel | <70>,7,breathe2 | <70>,7,breathe3 | <74>,1,breathe4 | <75>,6,breathe5 | <77>,7,breathe6 | <74>,17,breathe7 |
<79>,5,breathe8\n The 14-th line:<79>,14,i | <77>,14,am | <72>,20,hurting | <74>,18,hurtingl | <79>,7,i | <77>,10,have | <72>,19,lost |
<72>,8,it | <72>,10,all\n The 15-th line:<79>,6,i | <77>,13,i1 | <72>,2,am | <72>,17,losing\n<eochorus>\n<booutro> The 16-th
line:<74>,17,help | <70>,8,me | <70>,7,mel | <70>,7,to | <77>,15,tol | <74>,44,breathe | <72>,11,breathel | <rest>,27 |

<72>,3,breathe2 | <rest>,256\n<eooutro>\n<eop>"

Chinese: " <bop> Chinese song. bpm is 113. Total 12 lines.\n<boverse> The 1-th line:<70>,27,)X, | <70>,12¥f | <67>,194#1 | <75>,20,
iR | <70>,30,R1 | <72>,9,/8 | <67>,9,/R"1 | <65>,9,18 | <63>,11,181 | <rest>,13 | <65>,19,182 | <67>,7,183 | <70>,9,% |
<65>,9,%1 | <63>,7,52 | <60>,20,53 | <58>,26,f\n<eoverse>\n<boverse> The 2-th line:<63>,26,/9 | <65>,12,/ | <67>,18,
m1 | <70>,20,@2 | <72>,8,H3 | <70>,8,@4 | <67>,20,/5 | <70>,24,M6 | <rest>,19 | <70>,27,/7 | <67>,9,/E8 | <65>,19,
H9 | <63>,7,10 | <65>,4F | <65>4,LL | <65>,4M | <67>,20,E | <67>,20,07 | <67>,20,M | <rest>,24 | <67>,1,F |
<67>,1,0 | <67>,1,; \nThe 3-th line:<67>,27,8F | <70>,9,K | <60>,9,1 | <60>,9,F | <63>418| <70>,19& | <67>218
| <rest>,17\n The 4-th line:<67>,13,K | <70>,10,i& | <72>,183% | <77>,20,% | <77>,18 4 | <74>,9%0 | <72>,12,501 |
<70>,39,75 | <rest>,26\n The 5-th line:<75>,36, A | <74>,18, R | <72>,37,8% | <67>,28,% | <rest>,12 | <70>,38 3K | <72>,14,/%
| <70>,7,59 | <72>,9,5891\n<eoverse>\n<boverse> The 6-th line:<72>,17,& | <75>,144% | <77>,22,)5 | <79>,51,1 | <77>,4,5%
| <755,12,51 | <67>,534% | <70>,124R1 | <rest>8 | <72>,16,{72 | <77>,174%3 | <75>,8454 | <77> 870 | <72> 21,511 |
<70>,118,3F | <rest>,256\n<eoverse>\n<boverse> The 7-th line:<74>,16, 3% | <72>,154 | <74>,1589 | <76>,3,891 | <77>,26 &
| <69>,50,M | <72>,10,8¢ | <76>,21,41 | <74>,9,7 | <72>,61, & | <rest>,17\n<eoverse>\n<bochorus> The 8-th line:<72>,13,49 |
<74> 13+ | <77>,84 | <77>,8,K | <79>,45}8 | <81>,13,F | <77>,14&1 | <76>,15&2 | <74>,15F | <72>,157F |
<74>,62,7E1 | <rest>,16\n<eochorus>\n<bochorus> The 9-th line:<69>,10,/9 | <72>,1241 | <74>,13, 4| <77>.37,41 | <74>7,
B | <72>,6,451 | <69>,13552 | <725 25,3 | <74>,10,% | <62>,24,251 | <65>,1901 | <67>,6,401 | <69>,51, |
<rest>,15\n<eochorus>\n<bochorus> The 10-th line:<74>,9,3% | <72>,12,1f | <74> 12,9 | <77>,24,8% | <69>,25,IM | <69>,17 3
| <72>,741 | <76>17411 | <74>,8,7 | <72>,52,/& | <rest>,16\n The 11-th line:<72>,11, 4 | <74>,134+ | <77>,13,% |
<79>,37,K | <81>,1248 | <77>,16,F | <76>,9,F1 | <74>,12,F | <72>,14,F1 | <74>,48,7E | <rest>,15\n The 12-th
line:<74>,12,38 | <77>,12, | <79>,13,89 | <81>,50,4 | <76>,36,&5 | <74>,10,&51 | <rest>,8 | <72>,12,a2 | <69>,6,453 |
<72>,6FF | <74> 12,8 | <77>,13,81 | <79>,17 82 | <77>,6,8£3 | <79>,10,8%4 | <81>,103,7% | <rest>,13 | <77>,209,%1 |

<rest>,54\n<eochorus>\n<eop> "

- /

Figure 12: Two examples of lyric-melody pair data in English and Chinese with phrase-level tokens.

non

messages = [ {"role":"system", "content": f""" You serve as an efficient and meticulous
assistant in addressing the task of lyric and melody composition in song generation. The
final output is represented in a three-part set format, each consisting of a musical note,
the note's duration and the corresponding lyrics. Duration is represented with unit of
sixteenth note, with greater values indicating longer durations, the maximum is 256.
Higher numbers signify extended durations. Please diligently follow this convention
when providing your response and strictly align the pattern with the sample provided
below. """} ]

for sample in fewshot samples:

":"user", "content":sample['question']})

messages.append({"role":
messages.append({"role";"assistant", "content":sample['answer']})

Figure 13: The prompt construction process for GPT-3.5/GPT-4, using few-shot in-context learning
instructions.
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In these cases, we can observe distinct differences in SongComposer’s handling of verses and choruses.
Figure 4] clearly exhibits phrase-level repetitions, while Figure[T5]demonstrates significant motifs.
Notably, our lyrics harmonize with the melody, particularly in segments where the melody repeats,
demonstrating semantic alignment.

Compose a Chinese song about two people sharing their dreams and sorrows, C(B
and finding strength in their companionship. ?

YR Mmook ® MROK P =S NV - O 1 /S -
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e &O® B R BL B %W RO R OW RO OR BT

RO RH B RO WM % ko R W KRE e BT

K oMK R OB O OB B % RO OH & OW R OE O RE T )

Figure 14: A text-to-song example in Chinese, featuring clear phrase-level repetitions highlighted
with different colored boxes.
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Write an energetic English song about a powerful movement that shakes the &
world and inspires everyone to join in. ?
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Figure 15: A text-to-song example in English, featuring prominent motif-level repetitions marked
with different colored circles.
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