
INVESTIGATING NONNEGATIVE AUTOENCODERS FOR EFFICIENT AUDIO DECOMPOSITION

1. Abstract

Yigitcan Özer, Jonathan Hansen, Tim Zunner, Meinard Müller

 Task: Score-Informed Audio Decomposition

 Given the magnitude spectrogram of a music recording, encode

 Spectral patterns, templates

 Occurences in time, activations
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Introduction

Nonnegative Autoencoders (NAE)

 Nonnegativity constraints

 Code 𝐻 → ReLU

 Decoder 𝓓 → Projected gradient

𝑉𝑉 𝑊ℰ
𝐻 𝑊𝒟

ReLU
≥ 0

≥ 0

 Musical constraints

 Activity constraints → Structured Dropout

 Template constraints → Binary masking
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 Multiplicative Nonnegative Matrix Factorization (NMF Mult.)

 This work: Multiplicative NAE (NAE Mult.)

 Additive NAE

 NAE SGD

 NAE ADAM

 NAE RMSprop

NMF and NAE
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Average Approximation Error Runtime Comparison

Approximation Error between 𝑽 and 𝑽

https://resources.mpi-inf.mpg.de/MIR/ICASSP2012-ScoreInformedNMF/

RMSprop outperforms other NAE variants in terms of the 

approximation quality and efficiency.
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