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Background

o Complicated format
« Lack of parallel dataset of melody-lyrics

o Fail to match tone-melody contour



Relative pitch of tones
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Scansion
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Pseudo-melody
« Decided by tones

« L-scansion: convert lyrics into pseudo-melodies

« M-scansion: convert melodies into pseudo-melodies



Good matching of tone and melody
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L-scansion and M-scansion
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L-scansion for training
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M-scansion for inference

e Neume-based

e Maximum similarity

e Hidden Markov Model

e GPT2 completion
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Maximum similarity

5-height T1 T2 [ T3 T4 T0
Relative pitch | 4 3 1 5 0
3-height High | Mid | Low | High | Low
Relative pitch | 5 3 1 5 1
Granularity 3-height | 5-height

Candidate No. | 3n 4 x 5n-1




HMM & GPTZ

* Hidden state: M-scansion symbol

* Observed state: absolute pitch of note

* Require parallel dataset of good match of melody and Mandarin tone



Frequency

iComposer dataset (Lee et al. 2019)

Edge Histogram of Different Scansion
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Conlour segments lor evaluation

Pitch 64 72 72 68 70
Contour segment | <bos> <rise> <flat> <fall> <rise>

Table 3: Translation from Pitch to Contour

Lyrics " N B M &
5-height t1 t4 to to t4
Contour segment | <bos> <rise> <fall> <rise> <rise>

Table 4: Translation from Tone to Contour (5-height)

Lyrics " Ah M &
3-height h h ! m h
Contour segment | <eos> <flat> <fall> <rise> <rise>

Table 5: Translation from Tone to Contour (3-height)



M-secansion

Accuracy Contour violation

3-ht | 5-ht | 3-ht | 5-ht

Neume 041 | 0.29 | 2.68 | 249

Similarity | 0.57 | 0.35 | 1.66 | 0.71

HMM 0.57 | 0.24 | 445 | 3.30

GPT2 0.56 | 0.32 | 3.77 | 3.59




Input used by systems

Model Melody Keyword Length
GPT2-lyrics X v X
iComposer v X v
SongNet X v v
Scansion-based v v v
GPT3.5-Turbo in tabular format X v v
Human v v v



GPT3.5-Turbo in tabular format

Act as a professional Mandarin lyricist.

The requirements of the format how you write the lyrics:

1. Generate a line of lyrics without punctuation.

2. The line should be generated in a table labelled from 1 to N.
3. Each cell contains only a single Hanzi.

4. The keyword for the lyrics is <keyword>.



Aulomalic melrics

The violation between pitch contour of melody
and tone contour

0 I g Con. violation

02 é Intelligibility Speech recognizer
o oo Cosine similarity of lyrics generated by the
03 ﬁ Variation same model

04 % Topic FiIt Cosine similarity of lyrics to keywords



System Contour Violation Intelligibility | Variation | Perplexity Topic fit
Metric # wrong c-seqg (%) | # wrong char (%) Cosine bits A Cosine
Better is... lower lower lower higher | closer to human
GPT2-lyrics 4.85 8.27 .637 .69 —.08
iComposer 4.65 20.91 718 .68 -.13
SongNet 5.13 3.00 .636 .67 +.07
GPT3.5-P 4.78 177 .685 ) +.08
SmBART-3 2.65 2.41 .628 71 +.05
SmBART-5 1.83 3.40 .658 73 +.06
Human 4.83 6.90 .637 73 +.00




Contribution

e Scansion-based model
o Creation of parallel dataset without real melody
e New automatic metrics

o Tabular format for prompt-driven LLMs
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