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Abstract

In this paper, monaural ambient component extraction algorithm based on nonnegative matrix factorization (NMF) is described.
The ambience component extraction algorithm in this paper is developed for audio upmixing system; Recent researches have shown
that they can enhance listener envelopment if the extracted ambient signal is applied into the multichannel audio upmixing system.
However, the conventional method stores all of the audio signal and processes all at once, so it cannot be applied to streaming
system and digital signal processor (DSP) system. In this paper, the ambient component extraction algorithm based on on-line
nonnegative matrix factorization is developed and evaluated to solve the problem. As a result of analysis of the processed signal
with spectral flatness measures in the experiment, it was shown that the developed system can extract the ambient signal similarly
with the conventional batch process system.

Keyword : Nonnegative Matrix Factorization, Online Nonnegative Matrix Factorization, Multichannel Audio Upmixing,
Ambient Signal Extraction
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Table 1. Results of the experiment

Input Signal Batch ext. On-line ext.

SFM SCM SFM SCM SFM SCM
Track 1 0.27 0.04 0.39 0.19 0.42 0.17

Track 2 0.26 0.05 0.40 0.17 0.39 0.16

Track 3 0.28 0.06 0.41 0.18 0.41 0.16

Track 4 0.26 0.04 0.45 0.17 0.44 0.15

Track 5 0.27 0.06 0.38 0.18 0.41 0.18

Track 6 0.29 0.06 0.38 0.18 0.40 0.18

Track 7 0.29 0.06 0.42 0.18 0.41 0.17

Track 8 0.21 0.05 0.35 0.16 0.38 0.14

Track 9 0.24 0.07 0.36 0.17 0.38 0.17

Track 10 0.30 0.07 0.40 0.18 0.42 0.17

Track 11 0.18 0.06 0.37 0.16 0.37 0.14

Track 12 0.21 0.06 0.36 0.16 0.37 0.16

Track 13 0.20 0.07 0.32 0.18 0.32 0.16

Track 14 0.31 0.06 0.42 0.21 0.43 0.21

Track 15 0.30 0.05 0.41 0.20 0.43 0.19

Track 16 0.28 0.06 0.38 0.18 0.39 0.16
Average 0.26 0.06 0.39 0.18 0.40 0.17
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