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Overview

Part 0: Overview

Part 1: Introduction to Alignment Techniques
Coffee Break

Part 2: Theoretical Foundations & Implementation

= Slides/Material

https:/audiolabs-erlangen.de/resources/MIR/2025_TutorialDiffAlign_ISMIR
= DFG Project

https://www.audiolabs-erlangen.de/fau/professor/mueller/projects/dat4mir

© AudioLabs, 2025 ISMIR Tutorial: Differentiable Alignment Techniques for Music Processing AUDIO © AudioLabs, 2025 ISMIR Tutorial: Differentiable Alignment Techniques for Music Processing

Meinard Miller; Johannes Zeiter Part 0: Overview. Slide 7 LABS Meinard Miller; Johannes Zeiter Part 0: Overview. Slide 8
_________________________________________________________________________|

Literature Sources

Differentiable ....

Boyd, Vandenberghe: Convex Optimization. Cambridge University Press, 2004.

Graves etal.: C ionist Temporal Classification: Labelling L Data with Recurrent Neural Networks. ICML, 2006.
Mensch, Blondel: Dif { Dynamic ing for Prediction and Attention. ICML, 2018.

Wigington et al.: Multi-Label Connectionist Temporal Classification. ICDAR, 2019.

Weil}, Peeters: Learning Multi-Pitch Estimation from Weakly Aligned Score-Audio Pairs Using a Multi-Label CTC Loss. WASPAA, 2021.
Blondel, Roulet: The Elements of Differentiable Programming. Arxiv preprint, 2025.

Cuturi, Blondel: Soft-DTW: A Dif i Loss Function for Ti . ICML, 2017.

Blondel, Mensch, Vert: Differentiable Divergences Between Time Series. AISTATS, 2021.

Zalkow, Miiller: CTC-Based Learning of Chroma Features for Score-Audio Music Retrieval. IEEE TASLP, 2021.

Krause, WeiB, Miiller: Soft Dynamic Time Warping For Multi Pitch Estimation And Beyond. Proc. ICASSP, 2023

Zeitler, Deniffel, Krause, Miiller: Stabilizing Training with Soft Dynamic Time Warping: A Case Study for Pitch Class Estimation with Weakly
Aligned Targets. Proc. ISMIR, 2023.

= Zeitler, Krause, Miiller: Soft Dynamic Time Warping with Variable Step Weights. Proc. ICASSP, 2024.

= Zeitler, Miiller: Reformulating Soft Dynamic Time Warping: Insights Into Target Artifacts and Prediction Quality. Proc. ISMIR, 2025.

= Z r, Miiller: A Unified Perspective on CTC and SDTW using Differentiable DTW. Submitted to IEEE TASLPRO, 2025

= Zeitler, Miiller: Subsequence SDTW: A Framework for Differentiable Alignment with Flexible Boundary Conditions. Submitted to ICASSP
2026

Datasets ...

Schubert Winterreise Dataset (SWD)
https://zenodo.org/records/4122060#.X_gZA9hKiUk

Wagner Ring Dataset (WRD)

https://zenodo.org/records/7672157

Beethoven Piano Sonata Dataset (BPSD)
https://zenodo.org/records/12783403

Musical Theme Dataset (MTD)
https://www.audiolabs-erlangen.de/resources/MIR/MTD

Dagstuhl ChoirSet
https://www.audiolabs-erlangen.de/resources/MIR/2020-DagstuhiChoirSet

Further Resources:
https://www.audiolabs-erlangen.de/fau/professor/mueller/resources
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