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Key Designs

Self-built audio files, MIDI data sheets, and data directories
Window-based dataset with exemplars
Note event matrices

Deep Salience-based window-wise onset/offset detection (WOOD)
model
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Motivations

» Versatile usages of extracted sheet data
» Difficult nature of multi-pitch extraction



Why Exemplare

» Able to obtain and annotate my machines themselves from full
audio

» Provide information for audio reconstruction

» Advanced technigues in instrument separation =2 easy to produce
single-instrument audio



Dataset

‘ Pitch | Starttime | End time | Velocity |
» Exemplar-based dataset built by

ourselves! 0 0.277778

» Audio rendered with Reaper with 0 0.555556

random VST instruments
0.277778  0.694444
» Directory structure

) 0.833333 1.25
» full audio

0.833333  1.388889

» exemplar audio
» sheet information 1.388889  1.666667

1.666667  1.944444

Format of .csv sheet data



.- N Windowed
==l HCar
» PyTorch Dataset class ———
» Windowed HCQT
» Exemplar HCQT Note “ Onset
» Exemplar pitch event . martrix
. matrices
» Exemplar velocity W*10%3
» Target onset matrix (of current frames) Offset
» Target offset matrix (of current frames) mafrix
» Target velocity matrix (of current frames)
» Note event matrices (of last frames) Velocity
» Parameters: number of harmonics; maftrix

window length; number of pitches

Dataset

h*W*p

Exemplar
HCQT

o o
Pitch  Velocity



Dataset

Pitch | Velocity | Duration

» Note event matrix

» Active events: (pitch, velocity,

duration) Note —“
» Number_of pitches represents event .“
W*10*3

» Sorted

Format of note event matrix



WOOD Model Structure

» Deep Salience method is applied to windowed HCQT
» Make embeddings for each of:

» Windowed HCQT

» Windowed HCQT salience

» Exemplar HCQT + exemplar pitch + exemplar velocity

» Note event matrices (columns separately encoded and then combined
together)

» Multi-head outputs:
» Onset matrix
» Offset matrix
» Velocity matrix



WOOD Model Structure

E. pitch  E. vel




WOOD Model Structure

» Loss calculation

» BCEWiIithLogitsLoss for onset and offset matrices

Y(abs(Vp—V¢)*0¢)
Z 0t+8

> L =

for velocity matrix



Results & Discussions

» Trained on Google Colab with T4 GPU
» Total and individual losses of 200 epochs are plotted

Total Training Loss Training Losses

— Offset Loss
—— Onset Loss
— Velocity Loss
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Epochs Epochs




Results & Discussions

» Tested on whole song; recurrent use of note event matrices
» Constructed note event matrices with output prediction matrices

» Constructed velocity and onset matrices from note event matrices

Predicted Velocity Matrix Ground Truth Velocity Matrix Predicted Onset Matrix Ground Truth Onset Matrix
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Results & Discussions

How to decide the gate of note event embedding?
Exemplar predictione

How to evaluate long-term loss of modele
Expanding the dataset
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Loss weight in training & threshold in testing



Thank you!

> Q&Al
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