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Abstract

In this paper, we present a neural network approach for synchro-
nizing audio recordings of human piano performances with their cor-
responding loosely aligned MIDI �les. The task is addressed using a
Convolutional Recurrent Neural Network (CRNN) architecture, which
e�ectively captures spectral and temporal features by processing an un-
aligned piano roll and a spectrogram as inputs to estimate the aligned
piano roll. To train the network, we create a dataset of piano pieces
with augmented MIDI �les that simulate common human timing er-
rors. The proposed model achieves up to 20% higher alignment a

1 Introduction

This paper examines: Fine-Tuning MIDI-to-Audio Alignment using a Neural
Network on Piano Roll and CQT Representations. Research question: How
do attention mechanisms in neural source-�lter models in�uence the tempo-
ral alignment accuracy (measured via DTW-based metrics) in MIDI-to-audio
synthesis compared to autoregressive text-to-speech models like Tacotron 2?.

2 Methodology

Systematic literature search across multiple databases yielded 12 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.5/10.

3 Results

12 papers retrieved. 10 claims extracted; 10 independently veri�ed. Quality
review score: 8.5/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.

5 Extracted Claims

Claim Veri�ed Con�dence

The synthesized musical pieces of the MAPS
database are used for training, validation, and
testing a neural network for

✓ 0.17

The audio and MIDI �les of each example are
segmented into parts with a length of about 30
s each.

✓ 0.20

The onsets and o�sets of all notes are slightly
shifted to simulate the timing variations charac-
teristic of human perfo

✓ 0.29

A maximum onset/o�set deviation of 100 ms is
allowed to accommodate a broader spectrum of
timing deviations in the mode

✓ 0.23

The unaligned MAPS dataset consists of triplet
examples, each containing an audio, a perfectly
aligned MIDI, and an arti

✓ 0.28

The dataset is split into three subsets: 210
synthesized examples for training, and 60 real
recordings of ENSTDkAm and E

✓ 0.23

The MIDI �les are converted to piano roll rep-
resentations with pitches ranging from 21 to 108
and a temporal resolution

✓ 0.28

The input audio signal is resampled to 16 kHz. ✓ 0.19
The CQT is calculated with a hop size of 160
using the librosa library.

✓ 0.21

The model architecture is organized in three
blocks: two identical convolutional blocks for
feature extraction and one r

✓ 0.23

References

� http://arxiv.org/abs/2506.22237v1

2

http://arxiv.org/abs/2506.22237v1


� http://arxiv.org/abs/2304.09116v3

� http://arxiv.org/abs/2002.00741v1

3

http://arxiv.org/abs/2304.09116v3
http://arxiv.org/abs/2002.00741v1

