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Abstract

This study proposes a method to estimate continuous
sustain and soft pedal depths from piano performance audio.
Existing studies have excluded continuous pedal depth
estimation for the soft pedal and have required high-cost
data collection. Our approach works to estimate continuous
pedal depth from piano audio, includes the soft pedal,
and enables low-cost data collection in real performance
environments. The method feeds acoustic features into a
convolutional neural network and a bidirectional recurrent
network and estimates sustain and soft pedal depth at each
frame. During training, the method classifies pedal depth
into 256 levels, and inference converts the class outputs
Pedal depth labels are collected

from video recordings of markers attached to the pedal

into continuous values.

mechanism and aligned with the audio in time. The process
works without dedicated sensors or internal MIDI data
and enables low-cost data collection in real performance
environments. The best model achieved RMSE 0.191 for
sustain pedal depth and 0.202 for soft pedal depth, with
three temporal convolution layers (kernel width 15) followed
by a bidirectional GRU. In terms of MSE, the best model
slightly outperformed study[1] on the sustain pedal (0.0363
vs. 0.0425).
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Table 1: BRBRICBI 2 (7R M7 —%)

RNV FE &M MSE RMSE mean

Sustain log-mel Freq-ConvlDx3(k=3) 0.0511 0.226
Sustain MFCC14 Time-Conv1D x3(k=15) 0.0363 0.191
Soft log-mel Freq-ConvlDx3(k=3) 0.0557 0.236
Soft MFCC14 Time-Conv1Dx3(k=15) 0.0407 0.202
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