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▪ Drum Transcription

▪ Polyphonic Music Transcription

Outline
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▪ Rhythmic Foundation

▪ Drum sets and percussion instruments serve as the rhythmic backbone of 
music  

▪ Meter

▪ Tempo

▪ Structure

▪ Provide a steady pulse and groove that guides other musicians and 
engages listeners  

▪ Percussion instruments offer varied timbres and tonal qualities music 

Drum Transcription
Motivation

Own Aud-M1-1
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▪ Drum class vocabulary

▪ Bass drum (kick drum)

▪ Snare drum

▪ Hi-hat 

Drum Transcription
Vocabulary

Fig-M4-1

▪ Sound characteristics 

Fig-M4-2
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▪ Temporal coherence (same metrum)

▪ Spectral overlap (HH-SN, SN-KD)

Drum Transcription
Timbre

Fig-M4-3

Online Demo

https://machinelistening.github.io/casm
https://www.audiolabs-erlangen.de/resources/MIR/2017-DrumTranscription-Survey
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▪ Building blocks

Drum Transcription
Traditional Methods

Fig-M4-4
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Drum Transcription
Traditional Methods

Fig-M4-5

▪ Non-negative matrix factorization (NMF)

𝑋 ≈ 𝐵 ∙ 𝐺

▪ Non-negative matrix factor deconvolution (NMFD)

▪ Convolutive approximation of 𝑋

Fig-M4-6
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▪ Onset-and-Frames (OaF-Drums) Model [Callender, 
2020]

▪ Joint prediction of note onset &
velocity values

▪ 12s long LogMel spectrograms (10 ms
resolution, 250 Mel frequency bins)

▪ Regularization (for better
generalization)

▪ Dropout (at multiple levels)

▪ Mixup (2 random pairs)

▪ Shuffled mixup (randomly
concatenate 1 s excerpts to 12 s

Drum Transcription
DL-based Approach

Fig-M4-7
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▪ Network architecture 

▪ CRNN model

▪ Pooling only across frequency
(keep time resolution!)

▪ Sigmoid output activation function

Drum Transcription
DL-based Approach

Fig-M4-8
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▪ Drum Transcription

▪ Polyphonic Music Transcription

Outline

https://machinelistening.github.io/casm


© Jakob Abeßer, 2024 https://machinelistening.github.io/casm

▪ Related tasks

▪ Multipitch Estimation

▪ Frame-wise view → Identify all pitches 

▪ Streaming (into voices)

▪ Polyphonic transcription

▪ Further segmentation into note events 

Polyphonic Music Transcription
Motivation

Fig-M4-9
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▪ Decomposition with Non-Negative Matrix Factorization (NMF)

▪ One basis function per pitch (F0 + harmonics)

Polyphonic Music Transcription
Traditional Method

Fig-M4-10
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Polyphonic Music Transcription
DL-based Method

▪ Onset and Frames (OaF) Piano Transcription 
[Hawthorne, 2018]

▪ Separate modelling of note onset 
times and note pitch values

▪ CRNN architecture

▪ Onset informs pitch

Fig-M4-11
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Polyphonic Music Transcription
DL-based Method

▪ Example

Online Demo

Fig-M4-12

https://machinelistening.github.io/casm
https://magenta.tensorflow.org/onsets-frames
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Polyphonic Music Transcription
DL-based Method

▪ Online Demo

Fig-M4-13

https://machinelistening.github.io/casm
https://magenta.tensorflow.org/onsets-frames
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Polyphonic Music Transcription
DL-based Method

▪ Music Transcription with Transformers [Hawthorne, 2021]

▪ Single-instrument or multi-instrument Transcription

▪ Model predicts MIDI event tokes (onset, velocity, pitch)

▪ Online Demo

Fig-M4-14

https://machinelistening.github.io/casm
https://magenta.tensorflow.org/transcription-with-transformers
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Programming session

Fig-A2-13
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